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CHAPTER 2
SITE CHARACTERISTICS

The introductory information at the beginning of Chapter 2 of the referenced DCD
is incorporated by reference with the following departures and/or supplements.

Insert the following subsection at the end of the introductory text of DCD
Chapter 2, prior to Section 2.1.

2.0 SITE CHARACTERISTICS

LNP SUP 2.0-1  Chapter 2 describes the characteristics and site-related design parameters of
Levy Nuclear Plant Units 1 and 2 (LNP). The site location, characteristics, and
parameters, as described in the following sections, are provided in sufficient
detail to support a safety assessment of the proposed site:

. FSAR Section 2.1 — Geography and Demography

. FSAR Section 2.2 — Nearby Industrial, Transportation, and Military
Facilities

. FSAR Section 2.3 — Meteorology

. FSAR Section 2.4 — Hydrologic Engineering

. FSAR Section 2.5 — Geology, Seismology, and Geotechnical
Engineering

In this chapter, the following terms are used to describe the LNP site and
surrounding area:

LNP site. An irregularly shaped area that will be comprised of the following site
components: the plant site, the pipeline corridor, transmission line corridors, site
access roads, and the intake structure and pumphouse. The LNP site is located
within Levy County (Figure 2.1.1-201). The LNP site is approximately

1257 hectares (ha) (3105 acres [ac.]) in size.

Vicinity. The area from the centerpoint of the LNP power block footprint to a
9.7-km (6-mi.) radius. The vicinity includes a much larger tract of land than the
LNP site. The vicinity is located within Levy, Citrus, and Marion counties. For
discussions within FSAR Section 2.5, vicinity is defined in accordance with
RG 1.208 as a 40-km (25-mi.) radius.

Region. The area from the centerpoint of the LNP power block footprint to an
80-km (50-mi.) radius. The LNP site is located in a rural, sparsely populated
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area. For discussions within FSAR Section 2.5, region is defined in accordance
with RG 1.208 as a 320 km (200 mi.) radius.

Table 2.0-201 provides a comparison of site-related design parameters for which
the AP1000 plant is designed and site characteristics specific to the LNP in
support of this safety assessment. The first two columns of Table 2.0-201 are a
compilation of the site parameters from DCD Table 2-1 and DCD Tier 1

Table 5.0-1. The third column of Table 2.0-201 is the corresponding site
characteristic of the LNP. The fourth column denotes the section or table in the
LNP FSAR where these data are presented. The last column indicates whether
or not the site characteristic is bounded by the AP1000 DCD site parameters.
“Yes” indicates the site characteristic falls within the parameter, while “No”
indicates it does not. Where a “No” is indicated, justification is provided in the
FSAR reference. Control room atmospheric dispersion values, expressed as
Chi/Q for all applicable accident analyses, are presented in Table 2.0-202. All of
the control room values fall within the AP1000 DCD Acceptance Criteria.
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Table 2.0-201 (Sheet 1 of 9)
Comparison of AP1000 DCD Site Parameters and LNP Site Characteristics

LNP Site
Characteristic Bounding
AP 1000 DCD Site Parameters LNP Site Characteristics Reference Yes/No
Air Temperature
Maximum Safety @ 115°F dry bulb / 86.1°F coincident wet bulb 105.1°F dry bulb / 78.7°F coincident wet FSAR Subsection Yes
bulb (Tallahassee); 104.4°F dry bulb / 23127
82.3°F coincident wet bulb (Jacksonville).
Values are 100-year return estimates of
2-hour duration, 0% exceedance values.
86.1°F wet bulb (non-coincident) ™ 85.5°F wet bulb (non-coincident) (Tampa,  FSAR Subsection Yes
100-year return estimate of 2-hour 23127
duration, 0% exceedance values).
Minimum Safety @ -40°F 3°F (Tallahassee,100-year return period) FSAR Subsection Yes
2.3.1.2.7
Maximum Normal ® 101°F dry bulb / 80.1°F coincident wet bulb 95°F dry bulb / 78°F coincident wet bulb FSAR Subsection Yes
(Jacksonville) 23.1.27
80.1°F wet bulb (non-coincident) 80°F wet bulb (non-coincident) (Tampa). FSAR Subsection Yes
2.3.1.2.7
Minimum Normal ® -10°F 24°F (Tallahassee) FSAR Subsection Yes
2.3.1.2.7
Wind Speed
Operating Basis 145 mph (3-second gust); importance factor 120 mph (3-second gust, 50-year FSAR Subsection Yes
1.15 (safety), 1.0 (non-safety); exposure C; recurrence)(importance factor 1.0 [non- 2.3.1.22
topographic factor 1.0 safety]; exposure C; topographic factor
1.0)
128 mph (3-second gust, 100-year
recurrence)( importance factor 1.15
[safety]; exposure C; topographic factor
1.0).
Tornado 300 mph 300 mph FSAR Subsection Yes
2.3.1.2.2
Maximum pressure differential of 2 Ib/in 2 Ib/in? FSAR Subsection Yes
2.3.1.2.2
Rev. 3 |
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Table 2.0-201 (Sheet 2 of 9)

Comparison of AP1000 DCD Site Parameters and LNP Site Characteristics

AP 1000 DCD Site Parameters

LNP Site Characteristics

LNP Site
Characteristic
Reference

Bounding
Yes/No

Seismic

CSDRS

CSDRS free field peak ground acceleration of 0.30 g with
modified Regulatory Guide 1.60 response spectra (see
Figures 5.0-1 and 5.0-2.). The SSE is now referred to as
CSDRS. Seismic input is defined at finished grade except for
sites where the nuclear island is founded on hard rock. If the
site-specific spectra exceed the response spectra in

Figures 5.0-1 and 5.0-2 at any frequency, or if soil conditions
are outside the range evaluated for AP1000 design
certification, a site-specific evaluation can be performed.
This evaluation will consist of a site-specific dynamic
analysis and generation of in-structure response spectra at
key locations to be compared with the floor response spectra
of the certified design at 5 percent damping. The site is
acceptable if the floor response spectra from the site-specific
evaluation do not exceed the AP1000 spectra for each of the
locations or the exceedances are justified.

The HRHF envelope response spectra are shown in

Figure 5.0-3 and Figure 5.0-4 defined at the foundation level
for 5 percent damping. The HRHF envelope response
spectra provide an alternative set of spectra for evaluation of
site-specific GMRS. A site is acceptable if its site-specific
GMRS falls within the AP1000 HRHF envelope response
spectra. Evaluation of a site for application of the HRHF
envelope response spectra includes consideration of the
limitation on shear wave velocity identified for use of the
HRHF envelope response spectra. This limitation is defined
by a shear wave velocity at the bottom of the basemat equal
to or higher than 7,500 ft/sec, while maintaining a shear
wave velocity equal to or above 8,000 ft/sec at the lower
depths. @

Peak ground acceleration:
0.069 g horizontal
0.051 g vertical

GMRS peak ground acceleration
defined at 100 Hz.

Ground Response Spectra:

At LNP 1 and LNP 2: The horizontal

and vertical GMRS are bounded by
the CSDRS (Figure 2.5.2-296).

FSAR Subsections
2.5.2.6and 3.7

Yes

2.0-4
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Table 2.0-201 (Sheet 3 of 9)

Comparison of AP1000 DCD Site Parameters and LNP Site Characteristics

LNP Site
Characteristic Bounding
AP 1000 DCD Site Parameters LNP Site Characteristics Reference Yes/No

Fault Displacement No potential fault displacement considered beneath the The potentia_l fo_r tectonic_: deformation =~ FSAR Subsection Yes
Potential seismic Category | and seismic Category Il structures and at the LNP site is negligible. 2538

immediate surrounding area. The immediate surrounding

area includes the effective soil supporting media associated

with the seismic Category | and seismic Category |l

structures.
Soil
Average Allowable The allowable bearing capacity, including a factor of safety Allowable Static Bearing Capacity for FSAR Subsection Yes
Static Bearing appropriate for the design load combination, shall be greater LNP 1 and LNP 2: 254.101.2
Capacity than or equal to the average bearing demand of 8,900 lb/ft? 108,000 psf

over the footprint of the nuclear island at its excavation

depth.
Dynamic Bearing The allowable bearing capacity, including a factor of safety Allowable Dynamic Bearing Capacity FSAR Subsection Yes
Capacity for Normal appropriate for the design load combination, shall be greater  for LNP 1 and LNP 2: 2.54.101.2
Plus SSE than or equal to the maximum bearing demand of 35,000 108,000 psf

Ib/ft? at the edge of the nuclear island at its excavation

depth, or Site-specific analyses demonstrate factor of safety

appropriate for normal plus safe shutdown earthquake loads.
Shear Wave Velocity ~ Greater than or equal to 1,000 ft/sec based on minimum Materials below nuclear island FSAR Subsection Yes

low-strain soil properties over the footprint of the nuclear subgrades have Vs greater than 25442

island at its excavation depth. 1000 ft/sec.
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Table 2.0-201 (Sheet 4 of 9)

Comparison of AP1000 DCD Site Parameters and LNP Site Characteristics

LNP Site
Characteristic Bounding
AP 1000 DCD Site Parameters LNP Site Characteristics Reference Yes/No
Lateral Variability Soils supporting the nuclear island should not have extreme  The nuclear islands will be founded on  FSAR Subsection Yes

variations in subgrade stiffness. This may be demonstrated  a 10.7 m (35 ft.) thick roller compacted 2.5.4.10.3
by one of the following: concrete (RCC) bridging mat,

overlaying the Avon Park Formation.
1. Soils supporting the nuclear island are uniform in
accordance with Regulatory Guide 1.132 if the geologic and ~ Average Vs is greater than 2500 ft/sec
stratigraphic features at depths less than 120 feet below for every layer below the nuclear
grade can be correlated from one boring or sounding island.
location to the next with relatively smooth variations in
thickness or properties of the geologic units, or LNP 1: Dip is approximately

2 degrees. Beneath the RCC bridging
2. Site specific assessment of subsurface conditions mat, one geologic unit is uniformly
demonstrates that the bearing pressures below the nuclear present to depths beyond 120 ft.
island do not exceed 120% of those from the generic below grade. This is consistent across
analyses of the nuclear island at a uniform site, or all boreholes within the nuclear island

footprint. Properties, particularly shear FSAR Subsection
3. Site specific analysis of the nuclear island basemat wave velocity, can vary within the 2544211
demonstrates that the site specific demand is within the geologic unit, but they vary smoothly
capacity of the basemat. and by less than 15 percent between

boreholes. Because of the presence FSAR Subsection
As an example of sites that are considered uniform, the of the 10.7 m (35 ft.) thick RCC 2544212
variation of shear wave velocity in the material below the bridging mat, and the relative
foundation to a depth of 120 feet below finished grade within  uniformity of the geologic unit below
the nuclear island footprint and 40 feet beyond the the RCC bridging mat, the site specific
boundaries of the nuclear island footprint meets the criteria demand is within the capacity of the
in the case outlined below: AP1000 basemat.
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LNP SUP 2.0-1 Table 2.0-201 (Sheet 5 of 9)

Comparison of AP1000 DCD Site Parameters and LNP Site Characteristics

AP 1000 DCD Site Parameters

LNP Site
Characteristic Bounding
LNP Site Characteristics Reference Yes/No

Case 1: For a layer with a low strain shear wave velocity
greater than or equal to 2500 feet per second, the layer should
have approximately uniform thickness, should have a dip not
greater than 20 degrees, and should have less than 20 percent
variation in the shear wave velocity from the average velocity in
any layer.

LNP 2: Dip is approximately

2 degrees. Beneath the RCC
bridging mat, one geologic unit is
uniformly present to depths beyond
120 ft. below grade. This is
consistent across all boreholes
within the nuclear island footprint.
Properties, particularly shear wave
velocity, can vary within the geologic
unit, but they vary smoothly and by
less than approximately 20 percent
between boreholes. Because of the
presence of the 10.7 m (35 ft.) thick
RCC bridging mat, and the relative
uniformity of the geologic unit below
the RCC bridging mat, the site
specific demand is within the
capacity of the AP1000 basemat.

Liquefaction
Potential

No liquefaction considered beneath the seismic Category | and

seismic Category Il structures and immediate surrounding area.

The immediate surrounding area includes the effective soll
supporting media associated with the seismic Category | and
seismic Category Il structures.

Material beneath and adjacent to the FSAR Subsection Yes
nuclear island will be non-liquefiable. 2.5.4.8
Some of the material in the passive

resistance wedge, adjacent to the

nuclear island, will be removed and

replaced. Roller Compacted

Concrete is used to support the

nuclear island and is a zero-slump

concrete with high flyash content,

compacted by vibratory rollers. This

material is non-liquefiable. Surface

soils adjacent to the nuclear island

will be removed or improved.

Adjacent structures are supported

on deep foundations.

2.0-7
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LNP SUP 2.0-1 Table 2.0-201 (Sheet 6 of 9)
Comparison of AP1000 DCD Site Parameters and LNP Site Characteristics
LNP Site
Characteristic Bounding
AP 1000 DCD Site Parameters LNP Site Characteristics Reference Yes/No
Minimum Soil Angle  The minimum soil angle of internal friction is greater than or Not applicable: Not applicable Not
of Internal Friction equal to 35 degrees below the footprint of nuclear island at its applicable
excavation depth. If the minimum soil angle of internal friction is  Soils beneath the foundation for the
below 35 degrees, a site-specific analysis shall be performed nuclear islands will be excavated
using the site-specific soil properties to demonstrate stability. and replaced with RCC.
A waterproofing membrane will be
located between the RCC and the
mudmat, meeting AP1000 DCD
requirements of 20.55 static
coefficient of friction.
Limits Of Acceptable  Differential Across Nuclear Island 0.5 in. in 50 ft. <0.25in. in 50 ft. (projected) FSAR Subsection Yes
Settlement Without Foundation Mat 2.5.4.10.3 (projected)
Additional
Evaluation Total for Nuclear Island 6 in. < 1in. (projected)
Foundation Mat
Differential Between Nuclear 3in. <1in. (projected)
Island and Turbine Building
Differential Between Nuclear 3in. <1 in. (projected)
Island and Other Buildings 0
Missiles
Tornado 4000-Ib. automobile at 105 mph horizontal, 74 mph vertical 4000-Ib. automobile at 105 mph DCD Subsection Yes
horizontal, 74 mph vertical 3514
275-Ib., 8-in. shell at 105 mph horizontal, 74 mph vertical 275-Ib., 8-in. shell at 105 mph DCD Section 3.5 Yes
horizontal, 74 mph vertical
1-in.-diameter steel ball at 105 mph in the most damaging 1-in.-diameter steel ball at 105 mph APP-GW-GLR-02 Yes
direction in the most damaging direction 0, “Wind and
Tornado Site
Interface Criteria,”
Westinghouse ©
Rev. 3 |
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Table 2.0-201 (Sheet 7 of 9)

LNP SUP 2.0-1
Comparison of AP1000 DCD Site Parameters and LNP Site Characteristics
LNP Site
Characteristic Bounding
AP 1000 DCD Site Parameters LNP Site Characteristics Reference Yes/No
Flood Level Less than plant elevation 100 ft. DCD plant elevation of 100 ft. = FSAR Subsection Yes
51 ft. NAVD88 or 52 ft. NGVD29 2411
(nominal plant grade floor elevation) |
The maximum water elevation in FSAR Subsection
Lake Rousseau from a PMF is 2435
29.7 ft. NAVDSS. |
The maximum water surface FSAR Subsection
elevation in the lower Withlacoochee 2.4.3.6
River associated with a postulated
failure of the Inglis Dam during a
PMF is 24.65 ft. NGVD29. |
The maximum total (surge and wave FSAR Subsection
action) water elevation from a PMH 24549
is 49.78 ft. NAVD88 or 50.78 ft.
NGVD29.
Groundwater Level Less than plant elevation 98 ft. DCD groundwater elevation of 98 ft. = FSAR Subsection Yes

=49 ft. NAVD88 or 50 ft. NGVD29. 24125
Surficial monitoring wells MW-15S
(LNP 1) and MW-13S (LNP 2)
recorded groundwater elevations
(March, June, September, and
December 2007), which ranged from
37.88 to 42.05 ft. NAVD88 and
37.66 to 41.94 ft. NAVDS8S,
respectively.
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LNP SUP 2.0-1 Table 2.0-201 (Sheet 8 of 9)
Comparison of AP1000 DCD Site Parameters and LNP Site Characteristics
LNP Site
Characteristic Bounding
AP 1000 DCD Site Parameters LNP Site Characteristics Reference Yes/No
Plant Grade Less than plant elevation 100 ft., except for The nominal plant grade floor elevation is FSAR Subsection Yes
Elevation portion at a higher elevation adjacent to the 51 ft. NAVD88 or 52 ft. NGVD29, which 2411
annex building corresponds to AP1000 elevation of 100 ft.
The actual plant grade will be lower and
will vary to accommodate site grading,
drainage, and local site flooding.
Therefore, DCD plant elevation of 100 ft. =
51 ft. NAVD88 or 52 ft. NGVD29.
Precipitation
Rain 20.7 in./hr [1-hr 1-mi* PMP] 19.6 in./hr FSAR Subsection Yes
24.2.3
Snow / Ice 75 Ib/ft” on ground with exposure factor of The 50-year recurrent Ground Snow Load  FSAR Subsection Yes
1.0 and important factor of 1.2 (safety) and for all monitoring stations is zero; 2.3.1.23
1.0 (non-safety) therefore, estimations of the weight of
snowpack are not necessary for the LNP
site.
Atmospheric Dispersion Values X/Q (f)
Site Boundary <5.1x10™ sec/m® 5.08 x 10 sec/m® Table 2.3.4-201 Yes |
(0-2 hours)
Site Boundary <2.0x 10" sec/m® 1.90 x 10” sec/m® Table 2.3.4-201 Yes |
(annual average)
Low population zone Yes
boundary
0-8 hours <2.2x10" sec/m’ 9.70 x 10”° sec/m® Table 2.3.4-201 Yes
8-24 hours <1.6x 10" sec/m’ 7.19 x 10”° sec/m® Table 2.3.4-201 Yes
24-96 hours <1.0x 107 sec/m’ 3.75 x 10™ sec/m® Table 2.3.4-201 Yes
96-720 hours <8.0x 10° sec/m’ 1.48 x 10° sec/m’ Table 2.3.4-201 Yes
Population Distribution
Exclusion area 0.5 miles The minimum distance from the effluent FSAR Subsection Yes
(site)(g) release boundary to the exclusion area 21.1.2
boundary is 1340 m (4396 ft. or 0.83 mi.),
except for LNP 1’s ESE sector which has
a minimum distance of 1247 m (4091 ft. or
0.77 mi.).
Rev. 3 |
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LNP SUP 2.0-1 Table 2.0-201 (Sheet 9 of 9)
Comparison of AP1000 DCD Site Parameters and LNP Site Characteristics

Notes:
a) Maximum and minimum safety values are based on historical data and exclude peaks of less than 2 hours duration.

b) The maximum normal value is the 1-percent seasonal exceedance temperature. The minimum normal value is the 99-percent seasonal exceedance
temperature. The minimum temperature is for the months of December, January, and February in the northern hemisphere. The maximum temperature is
for the months of June through September in the northern hemisphere. The 1-percent seasonal exceedance is approximately equivalent to the annual
0.4-percent exceedance. The 99-percent seasonal exceedance is approximately equivalent to the annual 99.6-percent exceedance.

¢) The non-coincident wet bulb temperature is applicable to the cooling tower only.
d) With ground response spectra as given in Figures 3.7.1-1 and 3.7.1-2 of the AP1000 DCD.

e) Per APP-GW-GLR-020, the kinetic energies of the missiles discussed in DCD Section 3.5 are greater than the kinetic energies of the missiles
discussed in Regulatory Guide 1.76 and result in more conservative design.

f) For AP1000, the terms “site boundary” and “exclusion area boundary” are used interchangeably. Thus, the X/Q values specified for the site boundary
applies whenever a discussion refers to the exclusion area boundary.

g) Exclusion area (site) for the LNP is defined as two overlapping circles centered on the reactor building of each unit. The radius of each circle is 1340 m
(4396 ft.). The overall shape of the LNP exclusion area boundary is defined by the outermost boundary of each unit’s circle. The EAB for LNP 1 was
modified in the east-southeast direction. Atmospheric dilution factor (Chi/Q) calculations support the modification of the EAB to follow the property line in
the east-southeast sector.

h) The containment pressure response analysis is based on a conservative set of dry-bulb and wet-bulb temperatures. These results envelop any
conditions where the dry-bulb temperature is 115°F or less and wet-bulb temperature of less than or equal to 86.1°F.

i) Additional evaluation may include evaluation of the impact of the elevated estimated settlement values on the critical components of the AP1000,
determining a construction sequence to control the predicted settlement behavior, or developing an active settlement monitoring system throughout the
entire construction sequence, as well as a long-term (plant operation) plan.

j) Differential settlement is measured at center of Nuclear Island and center of adjacent structures.

°F = degrees Fahrenheit in. =inch PMF = probable maximum flood
CSDRS = certified seismic design spectra Ib. = pound PMH = probably maximum hurricane
FIRS = foundation input response spectrum Ib/ft® = pound per square foot PMP = probable maximum precipitation
ft. = foot Ib/in? = pound per square inch RCC = roller compacted concrete
ft/sec = feet per second Ib/m? = pound per square meter sec/m® = seconds per cubic meter

g = unit of measure of acceleration of gravity m = meter SSE = safe shutdown earthquake
GMRS = ground motion response spectrum mph = miles per hour Vs =shear wave velocity

HRHF = hard rock high frequency NAVD88 = North American Vertical Datum of 1988

Hz = hertz NGVD29 = National Geodetic Vertical Datum of 1929
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LNP SUP 2.0-1 Table 2.0-202 (Sheet 1 of 2)
Comparison of Predicted LNP Control Room Chi/Q Values with AP1000 DCD Acceptance Criteria
Chi/Q (sec/m®) at HVAC Intake for the Identified Release Points®
Ground  Ground
Level Level Fuel Radwaste
Plant Vent Contain- Contain- [PORV and PORV and |Condenser Condenser Handling  Building
or PCS ment ment Safety Safety Air Air Steam Line Fuel Area Truck
Air Plant PCS Air | Release Release Valve Valve Removal Removal Break Steam |Handling Blowout Staging
Diffuser™ Vent Diffuser | Points® Points |Releases” Releases Stack® Stack Releases Vent Area® Panel  Area Door
Release
Time DCD LNP LNP DCD LNP DCD LNP DCD LNP DCD LNP DCD LNP LNP
0 - 2 hours 3.0E-03 1.7E-03 1.5E-03 | 6.0E-03 4.3E-03 | 2.0E-02 1.0E-02 6.0E-03 1.7E-03 2.4E-02 1.1E-02 | 6.0E-03  1.3E-03  1.0E-03
2 - 8 hours 2.5E-03 1.0E-03 8.4E-04 | 3.6E-03 3.5E-03 | 1.8E-02 5.7E-03 4.0E-03 1.4E-03 2.0E-02 6.1E-03 | 4.0E-03 8.3E-04 6.4E-04
8-24 hours | 1.0E-03 4.5E-04 3.7E-04 | 1.4E-03 1.2E-03 | 7.0E-03 2.7E-03 2.0E-03 6.4E-04 7.5E-03 3.0E-03 | 2.0E-03 3.7E-04  3.0E-04
1 -4 days 8.0E-04 45E-04 3.8E-04 | 1.8E-03 1.2E-03 | 5.0E-03 2.1E-03 1.5E-03 5.9E-04 5.5E-03 2.3E-03 | 1.5E-03 3.4E-04 26E-04
4 - 30 days 6.0E-04 3.6E-04 3.0E-04 | 1.5E-03 9.9E-04 | 4.5E-03 1.3E-03 1.0E-03 4.7E-04 5.0E-03 1.5E-03 | 1.0E-03 2.7E-04 2.0E-04
Chi/Q (sec/m®) at Annex Building Door for the Identified Release Points"
Ground  Ground
Level Level Fuel Radwaste
Plant Contain- Contain- | PORV and PORV and |Condenser Condenser Handling  Building
Vent or ment ment Safety Safety Air Air Steam Line Fuel Area Truck
PCS Air Plant PCS Air | Release Release Valve Valve Removal Removal Break Steam |Handling Blowout  Staging
Diffuser™  Vent Diffuser | Points’® Points |Releases” Releases Stack® Stack Releases Vent Area® Panel  Area Door
Release | bcb NP LNP | DCD  LNP DCD LNP DCD LNP DCD LNP | DCD LNP LNP
0 - 2 hours 1.0E-03 3.7E-04 3.8E-04 | 1.0E-03 3.4E-04 | 4.0E-03 8.3E-04 2.0E-02 3.2E-03 4.0E-03 8.0E-04 | 6.0E-03  3.3E-04 3.2E-04
2 - 8 hours 7.5E-04 24E-04 25E-04 | 7.5E-04 2.8E-04 | 3.2E-03 4.8E-04 1.8E-02 1.8E-03 3.2E-03 47E-04 | 4.0E-03 22E-04 2.1E-04
8-24 hours | 3.5E-04 1.1E-04 1.1E-04 | 3.5E-04 1.3E-04 | 1.2E-03 2.3E-04 7.0E-03 7.8E-04 1.2E-03 2.2E-04 | 2.0E-03 1.0E-04 1.0E-04
1 -4 days 2.8E-04 1.1E-04 1.1E-04 | 2.8E-04 1.2E-04 | 1.0E-03 2.2E-04 5.0E-03 6.9E-04 1.0E-03 2.1E-04 | 1.5E-03  9.8E-05 9.4E-05
4 - 30 days 2.5E-04 8.9E-05 9.1E-05 | 2.5E-04 1.0E-04 | 8.0E-04 1.8E-04 4.5E-03 5.3E-04 8.0E-04 1.8E-04 | 1.0E-03  7.8E-05 7.5E-05
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LNP SUP 2.0-1 Table 2.0-202 (Sheet 2 of 2)

Comparison of Predicted LNP Control Room Chi/Q Values with AP1000 DCD Acceptance Criteria

Notes:

a) These dispersion factors are to be used 1) for the time period preceding the isolation of the main control room and actuation of the emergency habitability
system, 2) for the time after 72 hours when the compressed air supply in the emergency habitability system would be exhausted and outside air would be drawn
into the main control room, and 3) for the determination of control room doses when the non-safety ventilation system is assumed to remain operable such that the
emergency habitability system is not actuated.

b) These dispersion factors are used for analysis of the doses due to a postulated small line break outside of containment. The plant vent and PCS air diffuser are
potential release paths for other postulated events (loss-of-coolant accident, rod ejection accident, and fuel handling accident inside the containment); however,
the values are bounded by the dispersion factors for ground level releases.

c) The listed values represent modeling the containment shell as a diffuse area source and are used for evaluating the doses in the main control room for a
loss-of-coolant accident, for the containment leakage of activity following a rod ejection accident, and for a fuel handling accident occurring inside the containment.

d) The listed values bound the dispersion factors for releases from the steam line safety and power-operated relief valves. These dispersion factors would be used
for evaluating the doses in the main control room for a steam generator tube rupture, a main steam line break, a locked reactor coolant pump rotor, and for the
secondary side release from a rod ejection accident.

e) This release point is included for information only as a potential activity release point. None of the design basis accident radiological consequences analyses
model release from this point.

f) The listed values bound the dispersion factors for releases from the fuel storage and handling area. The listed values also bound the dispersion factors for
releases from the fuel storage area in the event that spent fuel boiling occurs and the fuel handling area relief panel opens on high temperature. These dispersion
factors are used for the fuel handling accident occurring outside containment and for evaluating the impact of releases associated with spent fuel pool boiling.

g) These dispersion factors are to be used when the emergency habitability system is in operation and the only path for outside air to enter the main control room
is that due to ingress/egress.

Chi/Q = atmospheric dilution factor
HVAC = heating, ventilation, and air conditioning
sec/m® = second per cubic meter
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2.1 GEOGRAPHY AND DEMOGRAPHY

This section of the referenced DCD is incorporated by reference with the
following departures and/or supplements.

STD DEP 1.1-1  Subsection 2.1.1 of the DCD is renumbered as Subsection 2.1.4 and moved to
the end of Section 2.1. This is being done to accommodate the incorporation of
Regulatory Guide 1.206 numbering conventions for Section 2.1.

211 SITE LOCATION AND DESCRIPTION

LNP COL 2.1-1 2.1.1.1 Specification of Location

The Levy Nuclear Plant Units 1 and 2 (LNP) site is located in Levy County,
Florida (Figure 2.1.1-201). This is a large, primarily rural area located southwest
of Gainesville and west of Ocala and approximately 15.5 kilometers (km)

(9.6 miles [mi.]) northeast of the Crystal River Energy Complex, an energy facility
also owned by Florida Power Corporation doing business as Progress Energy
Florida, Inc. (PEF) (Figure 2.1.1-201). While there are small communities and
clusters of homes in the region, the area is sparsely populated. As shown on
Figure 2.1.1-201, the nearest towns from the LNP site are Inglis and
Yankeetown, which are located 6.6 km (4.1 mi.) southwest and 12.9 km (8.0 mi.)
southwest from the site, respectively; the Gulf of Mexico is located approximately
12.8 km (7.9 mi.) west of the LNP site, and Lake Rousseau lies about 4.8 km
(3.0 mi.) to the south.

The LNP site is approximately 1257 hectares (ha) (3105 acres [ac.]). Much of the
LNP site, in particular the reactor locations, has been in intensive silviculture
production for over a century.

The reactor building and generating facilities would lie within a nuclear exclusion
area, to which access would be controlled. Table 2.1.1-201 describes the
location of each reactor building. The Levy Nuclear Plant Unit 1 (LNP 1) is the
southernmost reactor and the Levy Nuclear Plant Unit 2 (LNP 2) is the
northernmost reactor. The site is located on the Yankeetown SE U.S. Geological
Survey (USGS) quadrangle map 7.5-minute series (Reference 2.1-201).

Table 2.1.1-202 lists this and the USGS quadrangle maps of the surrounding
area.

21.1.2 Site Area Map

The LNP site is shown on Figure 2.1.1-202, Exclusion Area Boundary (EAB) and
Low Population Zone (LPZ), and Figure 2.1.1-203, LNP Exclusion Area
Boundary Plan. These plans show the principal plant structures, the exclusion
area, and the major roads and transportation routes in the area. No private,
residential, industrial, institutional, or commercial structures are located currently
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on-site. The LNP site area is described in Final Safety Analysis Report (FSAR)
Subsection 2.1.1.1. The plant property line is shown as the site boundary on
Figure 2.1.1-203.

The LNP EAB, as shown on Figures 2.1.1-202 and 2.1.1-203, is defined as two
overlapping circles centered on the reactor building of each unit. The radius of
each circle is 1340 meters (m) (4396 feet [ft.]). The overall shape of the LNP EAB
is defined by the outermost boundary of each unit’s circle. The EAB for LNP 1
was modified in the southeast direction. Atmospheric dilution factor (Chi/Q)
calculations provided in FSAR Section 2.3 support the modification of the EAB to
follow the property line in this quadrant. Figures 2.1.1-202 and 2.1.1-203 show
the modified EAB with respect to the property boundary. The LNP site is located
within a much larger tract of land that includes the LNP EAB and surrounding
lands.

The major highway located near the LNP site is U.S. Highway 98/U.S. Highway
19. Figure 2.1.1-202 shows the transportation routes in the region of the LNP
site. Interstate 75 (I-75) is the closest interstate, which is located approximately
45 km (28 mi.) to the east of the LNP site. At its nearest point, U.S. Highway
98/U.S. Highway 19 is located approximately 1974 m (6477 ft.) from the center of
the LNP site (Figure 2.1.1-203).

No active railroads are located within the 8-km (5-mi.) radius of the LNP site. Two
railroad lines, an abandoned track, and an active commercial line are located
within 16 km (10 mi.) of the LNP site. FSAR Section 2.2 describes these lines in
further detail.

The Withlacoochee River is located south of the LNP site and extends in an
east-west direction (Figure 2.1.1-201). The river is not used for commercial traffic
and is classified by the Florida Department of Environmental Protection (FDEP)
as an outstanding surface water body (Reference 2.1-202). The Cross Florida
Barge Canal (CFBC) and the CFBC By-Pass Spillway are located approximately
5.2 km (3.2 mi.) to the south of the LNP site (shown on FSAR Figure 2.2.2-201).
The Lower Withlacoochee River, from the Gulf of Mexico to the CFBC By-Pass
Spillway, is classified by FDEP as “special waters” under the outstanding Florida
waters category and is used for recreation (References 2.1-203 and 2.1-204).

2113 Boundaries for Establishing Effluent Release Limits

The boundary lines of the restricted area of a nuclear power plant include the
protected area (as defined in 10 Code of Federal Regulations [CFR] 20.1003).
The protected area would be a fenced area surrounding the power block. The
protected area would be guarded and access granted only to authorized
personnel. See FSAR Section 13.6 and the Security Plan for additional
information.
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The 10 CFR 20 “Standards for Protection Against Radiation” and Appendix | to
10 CFR 50 describe effluent release limits to ensure that 1) the concentrations of
radionuclides in gaseous effluent at the EAB do not exceed the limits set forth in
Table 2, Column 1 of Appendix B to 10 CFR 20; 2) the annual average
concentrations of radionuclides in liquid effluent at the point of discharge do not
exceed the limits set forth in Table 2, Column 2 of Appendix B to 10 CFR 20;
and 3) the cumulative liquid and gaseous radionuclide releases do not result in
exposures to individuals outside the EAB in excess of the limits set forth in
Appendix I to 10 CFR 50. Figure 2.1.1-203 shows the combined EABs for LNP 1
and LNP 2, and Table 2.1.1-203 shows the distance from the centerpoint of the
LNP site to the LNP EAB for each major compass direction. Because of the
shape of the overlapping EABs, the distance from the centerpoint of the LNP site
to the outermost boundary of the LNP EAB ranges from 1341 to 1493 m (4398 to
4897 ft.).

The Liquid and Gaseous Waste Processing Systems are discussed in FSAR
Sections 11.2 and 11.3, respectively. These radioactive releases are within the
limits set forth in 10 CFR 20 and 10 CFR 50.

21.2 EXCLUSION AREA AUTHORITY AND CONTROL
2.1.21 Authority

Figure 2.1.1-202 shows the LNP EAB and LPZ. As defined by 10 CFR 100.21(a),
this subsection describes the applicant’s legal rights to establish authority to
determine all activities, including exclusion and removal of personnel and
property from the area. The EAB is defined by 10 CFR 100.3, as “the area
surrounding the reactor, in which the reactor licensee has the authority to
determine all activities including exclusion or removal of personnel and property
from the area.” All lands within the EAB are owned by PEF. The LPZ is defined
by 10 CFR 100.3, “as the area immediately surrounding the EAB which contains
residents, the total number and density of which are such that there is a
reasonable probability that appropriate protective measures could be taken in
their behalf in the event of a serious accident.”

No mineral rights have been leased within the EAB, and there are no surface or
subsurface rights for mineral mining associated with the LNP site.

2122 Control of Activities Unrelated to Plant Operation
According to the U.S. Nuclear Regulatory Commission (NRC) Regulatory Guide

1.206, there are no commercial activities located within the EAB that are
unrelated to plant operations (Figure 2.1.1-203).
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2123 Arrangement for Traffic Control

The following measures will be implemented if it becomes necessary to control
traffic entering the EAB:

J Access control will be established by Plant Security/Local Law
Enforcement personnel on public roads where they intersect with the EAB
to limit access to the area to authorized personnel.

Additional information regarding evacuation management is provided in the 2007
publication “Levy Nuclear Station Development of Evacuation Time Estimates”
(Reference 2.1-205); updated information may be found in later revisions of that
document.

21.24 Abandonment and Relocation of Roads

The EABs for LNP 1 and LNP 2 lie within the LNP site boundary

(Figure 2.1.1-202). Therefore, the EABs for LNP 1 and LNP 2 should not affect
any public roads or bridges. The project will not require the abandonment or
relocation of any public roadways.

213 POPULATION DISTRIBUTION
2.1.3.1 Population within 10 Miles

Based on the 2000 U.S. Census, the total residential population within 16 km
(10 mi.) of the LNP site was estimated to be 17,457 persons, as shown in

Table 2.1.3-201. The population within the 16-km (10-mi.) radius of the LNP site
varies from the population reported in the Emergency Plan, because 16-km
(10-mi.) emergency planning zones and population radius methodologies differ
slightly. The significant population groupings (for example, cities and towns)
within 16 km (10 mi.) of the LNP site are shown on Figure 2.1.3-201, which also
shows a sector chart divided into radii for 0 to 16 km (0 to 10 mi.). The sector
chart was used in determining population distribution as described in the
following subsections. The current plan includes the installation of two AP1000
units. The center of the distance between the two reactor buildings was assumed
to be the centerpoint for the radii and sector grid. The radii were expanded by
half of the distance between the two reactor buildings for LNP. The two reactor
buildings are centered at the following coordinates:

LNP 1 Latitude: 29° 04’ 20.25” Longitude: -82° 37’ 12.94"

LNP 2 Latitude: 29° 04’ 29.62” Longitude: -82° 37’ 16.68”
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The distance between the centerpoint of the reactor buildings for LNP 1 and
LNP 2 is 289.5 m (950 ft. or 0.2 mi.) (Figure 2.1.1-203). Half of this distance, or
144.8 m (475 ft. or 0.1 mi.), was used to extend the radii in the grid sectors. For
example, the 1.6-km (1-mi.) radius was extended to 1.7 km (1.1 mi.) to provide
adequate coverage of LNP 1 and LNP 2 while maintaining compliance with
guidance provided in NRC Regulatory Guide 1.206.

Residential and transient population distribution within the sectors have been
summarized and are provided in Table 2.1.3-201. The table indicates that a
majority of the population live in the eastern sectors, 8 to 16 km (5 to 10 mi.) from
the site. The southwest and west-southwest sectors include the cities and towns
of Inglis (population of 1491), located 6.6 km (4.1 mi.) southwest, and
Yankeetown (population of 629), located 12.9 km (8.0 mi.) west-southwest. Data
from the 2000 U.S. Census and a geographic information system (GIS) were
used to determine the sector population distribution. Populations were calculated
using census blocks, the smallest unit of data collected by the U.S. Census
Bureau. There were approximately 759 census blocks within the 16-km (10-mi.)
radius of the site. For population calculations, it was assumed that the 2000 U.S.
Census population data were evenly distributed throughout a census block.
Using this assumption, the GIS was used to determine the percent area of a
census block contained in a particular sector. The percent area of the census
block was then used to calculate the portion of the census block population within
that sector. For example, if a sector contained 50 percent of a census block, it
was assumed that the sector also contained 50 percent of the census block
population.

Transient populations were calculated and included in the population estimates.
These transient populations are defined in FSAR Subsection 2.1.3.3.

Population projections for 10-year increments up to 80 years from the 2000 U.S.
Census for population within the 16-km (10-mi.) radius are included in

Table 2.1.3-202. County projection information was collected from the Bureau of
Economic and Business Research (BEBR) CD-ROM, “Detailed Population
Projections by Age, Sex, Race, and Hispanic Origin for Florida and Its Counties.”
The population projections are based on the expected population percent change
rates (percent change) between 2000 and 2010, 2010 and 2020, and 2020 and
2030 (Reference 2.1-206). The percent change was estimated for each county,
and the expected population change rate for the 10-year increments between
2030 and 2080 were assumed to be the average of the estimated percent
change for the three periods between 2000 and 2030. The county percent
change rates were then used to project populations using the U.S. Census
Bureau data for each census block within the county. Population projections for
each sector were calculated using the same method described above, assuming
even distribution throughout the census block.
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2.1.3.2 Population Between 10 and 50 Miles

Based on the 2000 U.S. Census, the total residential population between 16 km
(10 mi.) and 80 km (50 mi.) of the LNP site was estimated to be 884,089
persons, as shown in Table 2.1.3-203. The significant population groupings (for
example, cities and towns) within the region (80 km [50 mi.]) are shown in
Figure 2.1.3-202, which also shows a sector chart divided into radii for 16 to

80 km (10 to 50 mi.).

Residential population distributions within the sectors for the 16- to 80-km (10- to
50-mi.) radii have been summarized and provided in Table 2.1.3-203.

Table 2.1.3-203 indicates that a majority of the residential population is
concentrated in the north-northeast, south, and east sectors; however, a
significant portion of the resident population is in the eastern sectors. The U.S.
Census Bureau data from the 2000 U.S. Census and the GIS were used to
determine the sector population distribution, as described in FSAR

Subsection 2.1.3.1.

Population projections for 10-year increments up to 80 years from the latest U.S.
Census, for population between the 16-km (10 mi.) and 80-km (50 mi.) area of
the LNP site, are included in Table 2.1.3-204. The population projections are
based on the expected population percent change between 2000 and 2010, 2010
and 2020, and between 2020 and 2030. Population projections were obtained
from the BEBR CD-ROM, “Detailed Population Projections by Age, Sex, Race,
and Hispanic Origin for Florida and Its Counties” (Reference 2.1-206). The
methodology described in FSAR Subsection 2.1.3.1 was used to forecast
populations within the 16- to 80-km (10- to 50-mi.) region.

2.1.3.3 Transient Population

Transient populations were calculated and included in the population estimates.
The following categories were used in estimating the transient population for
each sector in the 0- to 16-km (0- to 10-mi.) radius:

. Seasonal Population. The GIS was used to collect information reported
in the 2000 U.S. Census on seasonal and vacation home usage within
the 16-km (10-mi.) radius. A standard housing occupancy factor of
2.49 people per house was used to estimate transient population for
seasonal housing (Reference 2.1-207).

. Transient Business Population. For businesses located within the
16-km (10-mi.) radius, the employees for major employers were assumed
to be included in the transient population estimates. A list of the major
employers and total number of employees was obtained from the
Economic Development offices for Levy, Citrus, and Marion counties
(References 2.1-208, 2.1-209, and 2.1-210). Major employers were
defined as those with more than 100 employees.
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. Hotel/Motel Population. Hotels and motels located within the 16-km
(10-mi.) radius were identified using the GIS. The GIS data were sorted
based on distance from the centerpoint of the two reactor units. Total
room numbers were obtained by phone surveys, and one person was
assumed to occupy each room on a given night.

. Recreation Areas. Major recreational areas were identified within the
16-km (10-mi.) radius of the LNP site, as shown on Figure 2.1.3-203.
Total projected occupancy estimates collected for major recreational
areas were used in the transient population estimates and are presented
in Table 2.1.3-205.

. Special Populations (Schools, Hospitals, Nursing Homes, and
Correctional Facilities). The GIS was used to determine schools,
hospitals, nursing homes, and correctional facilities located within the
16-km (10-mi.) radius. Telephone interviews were conducted to identify
occupancy estimates for hospitals, nursing homes, and correctional
facilities located within the 16-km (10-mi.) radius.

o Festivals. No major festivals are held within the 16-km (10-mi.) radius
that would affect the transient population estimates. The annual Nature
Coast Civil War Reenactment is held on the Crystal River Quarry property
and is attended by approximately 7300 people; however, this 3-day event
is not included in transient population estimates because of its short
duration (Reference 2.1-211).

o Migrant Workers. Migrant worker populations were calculated using
average statewide statistical information supplied by the U.S. Department
of Agriculture (USDA) 2002 Agricultural Census (Reference 2.1-212).

The following categories were used in estimating the transient population for
each sector in the 16- to 80-km (10- to 50-mi.) radius:

o Seasonal Population. The methodology described for the 16-km (10-mi.)
radius was used to determine seasonal population for the 80-km (50-mi.)
radius.

. Transient Business Population. For businesses located within the

80-km (50-mi.) radius, no net change was assumed to occur in
population. This assumption was based on the large radial area and
reasonable judgment that the number of workers commuting into the
80-km (50-mi.) area is the same as the number of workers commuting out
of the 80-km (50-mi.) area on a daily basis.

° Hotel/Motel Population. The GIS was used to collect information on the
location and number of hotels, motels, inns, and bed and breakfast
establishments within the 80-km (50-mi.) radius. Based on the large area
and reasonable judgment, the average hotels, motels, inns, and bed and
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breakfast establishments were assumed to contain 75, 25, 10, and 5
rooms, respectively. To estimate transient population, one person was
assumed to occupy each room on a given night.

. Recreation Areas. Recreation areas were defined to be public recreation
areas where usage patterns are tracked based on parking permits or
other entrance fees. Major recreational areas are shown on
Figure 2.1.3-203 with corresponding occupancy numbers provided in
Table 2.1.3-205.

° Special Populations (Schools, Hospitals, Nursing Homes, and
Correctional Facilities). Based on the large area and reasonable
judgment, no net change in special population was assumed to occur
within the 80-km (50-mi.) radius. The U.S. Census was assumed to
include university students living in dormitories and apartments, residents
of correctional facilities, and long-term residents of nursing homes,
hospitals, and other institutions, as part of the census survey for
residential totals. Staff and residents temporarily placed in hospitals,
nursing homes, and other institutions are likely to live within the 80-km
(50-mi.) radial area; therefore, special populations would not contribute to
transient population estimates within the region.

o Festivals. Several large festivals and sporting events occur in the 80-km
(50-mi.) area. However, these festivals occur throughout the year causing
the transient population to vary on a daily basis. Any additional transient
population would be small in comparison and short in duration.

. Migrant Workers. The methodology described for the 16-km (10-mi.)
radius was used to determine migrant worker population for the 80-km
(50-mi.) radius.

2.1.34 Low Population Zone

The LPZ, shown on Figure 2.1.1-202, is the area immediately surrounding the
exclusion area encompassed by two circles of 4.8-km (3-mi.) radius centered on
each of the reactor buildings for the LNP 1 and LNP 2. In accordance with the
guidance provided in Regulatory Guide 1.206, the LPZ was established such that
the distance from the boundary of the LPZ to the nearest population center
(described in FSAR Subsection 2.1.3.5) that exceeds 25,000 residents is at least
one and one-third times the distance from the reactors to the outer boundary of
the LPZ. The population distribution of the LPZ is shown in the first three
columns of Table 2.1.3-201, which includes the permanent residents and
transients. Peak daily population estimates are assumed to be the resident plus
transient population within the LPZ. Population distribution was determined
based on a single radius of 4.99 km (3.1 mi.) to include the distance between
LNP 1 and LNP 2. The number and density of residents in the LPZ are low,
which will enable effective evacuation procedures to be followed in the event of a
serious accident (Table 2.1.3-201).

Rev. 3 |
2.1-8



Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

The LPZ was selected to provide reasonable probability that appropriate
protective measures could be taken on behalf of the permanent and transient
residents. Figure 2.1.1-201 shows the highway network around the site and in
the surrounding area. The roads and highways within the area will be the primary
transportation routes for evacuation. A topographic map of the area is provided in
FSAR Figure 2.2.2-201.

The determination of the LPZ is further explained in FSAR Section 2.3.

No facilities or institutions were identified within the LPZ. Nearby industrial,
transportation, and military facilities are further described in FSAR Section 2.2.

2.1.3.5 Population Center

A population center is described in 10 CFR 100.3 as a densely populated center
where there are about 25,000 inhabitants or more. The closest such center with
the largest population is Ocala, Florida, which is located 48.4 km (30.1 mi.)
east-northeast of the site (Table 2.1.3-206). The land use between the site and
Ocala is primarily rural with some scattered residential. In 2000, Ocala’s
population was 45,622 (Reference 2.1-213). This distance was determined from
the corporate boundary that satisfies the 10 CFR 100.11 criteria that the
population center be at least one and one-third times the distance from the outer
boundary of the LPZ or, in this case, approximately 4.8 km (3 mi.).

Table 2.1.3-206 shows the 2000 populations, distances, and directions from the
site of cities, towns, and villages within approximately 80 km (50 mi.) of the site.
Figure 2.1.1-201 shows major population centers within 80 km (50 mi.) of the
site, which are also included in Table 2.1.3-206. Transient population was not
considered in establishing the population center. As noted in Tables 2.1.3-201,
2.1.3-202, 2.1.3-203, and 2.1.3-204, the population within 80 km (50 mi.) of the
LNP site is projected to change through 2080.

2.1.3.6 Population Density

The current and projected residential and transient population densities in the

0- to 16-km (0- to 10-mi.) and 16- to 80-km (10- to 50-mi.) areas surrounding the
LNP site are presented on Figures 2.1.3-204, 2.1.3-205, 2.1.3-206, 2.1.3-207,
2.1.3-208, and 2.1.3-209. Most of the area within the 16-km (10-mi.) radius of the
site is rural, with a population density in 2000 of 81 people per square mile
(ppsm) (Table 2.1.3-207). The area between 16 and 80 km (10 and 50 mi.) of the
site is the most densely populated. In 2000, the residential and transient
population within the 0- to 32-km (0- to 20-mi.) area was approximately 123,067
persons, with an average population density of 97 ppsm (as shown in

Table 2.1.3-207). The average population densities projected for the years 2010,
2015, and 2020 are shown in Table 2.1.3-207. The projected Combined License
approval date is 2010. The projected population distribution and population
density for the year 2010 and 5 years after the approval date are shown in

Table 2.1.3-207 and on Figures 2.1.3-205, 2.1.3-206, 2.1.3-208, and 2.1.3-209.

Rev. 3 |
2.1-9



Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

STDDEP 1.1-1 214 COMBINED LICENSE INFORMATION FOR GEOGRAPHY AND
DEMOGRAPHY

LNP COL 2.1-1 This COL item is addressed in Section 2.1.
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Table 2.1.1-201

LNP COL 2.1-1 ©
Coordinates of Reactors
Reactor
Unit Latitude Longitude State Plane Northing State Plane Easting UTM Zone 17N Northing UTM Zone 17N Easting
1 2904 20.25 -823712.94 1723097.07 458028.56 3217078.80 342285.36
2 2904 29.62 -8237 16.68 1724045.25 457701.88 3217368.62 342188.25
Notes:

UTM = Universal Transverse Mercator
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Table 2.1.1-202
U.S. Geological Survey Quadrangle Maps

USGS Quad ID USGS Quad Name State Name
28082-H5 Crystal River Florida
29082-A4 Dunnellon Florida
28082-H4 Holder Florida
29082-B6 Lebanon Station Florida
28082-H6 Red Level Florida
29082-B4 Romeo Florida
29082-B5 Tidewater Florida
29082-A6 Yankeetown Florida
29082-A5 Yankeetown SE Florida

Source: Reference 2.1-201
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Table 2.1.1-203

Minimum Distance from the LNP to the Exclusion Area Boundary (EAB)

for Each Major Compass Direction

Distance™
Sector Meters Feet
N 1484 4867
NNE 1492 4759
NE 1400 4593
ENE 1341 4398
E 1382 4534
ESE 1359 4460
SE 1436 4712
SSE 1493 4897
S 1484 4867
SSW 1492 4759
SW 1400 4593
WSsW 1341 4398
W 1382 4534
WNW 1436 4712
NW 1476 4841
NNW 1493 4897

Notes:

a) The distances were obtained from Figure 2.1.1-203.

The minimum distance in any direction from each reactor to an exclusion area boundary is

approximately 1340 meters (m) (4396 feet [ft.]). The measurements reported in this table represent
the distances from the centerpoint of Units 1 and 2 to the outermost boundary of the exclusion area

boundaries at the centerpoint of each sector (Figure 2.1.1-203).

Distance measurements were provided in standard units; unit conversion to metric units may

contain rounding differences.

E = east

N = north
S = south
W = west
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Table 2.1.3-201 (Sheet 1 of 2)

2000 Resident and Transient Population within 16 Km (10 Mi.)

km 0-1.6 1.6-3.2 3.2-48 4.8-64 6.4-8.1 8.1-16.1
Total for
mi. 0-1 1-2 2-3 34 4-5 5-10 Sector

North-Residential 0 5 35 67 18 11 136
North-Transient 3 12 11 16 20 168 230
North North East-Residential 0 4 14 14 8 270 310
North North East-Transient 3 7 11 16 20 168 225
North East-Residential 1 1 6 10 5 806 829
North East-Transient 3 7 11 16 20 137 194
East North East-Residential 1 0 0 0 4 1066 1071
East North East-Transient 3 7 11 16 20 126 183
East-Residential 1 2 2 0 11 2300 2316
East-Transient 3 7 11 16 20 1234 1291
East South East-Residential 2 7 11 45 90 2725 2880
East South East-Transient 3 7 11 16 22 281 340
South East-Residential 2 7 31 322 294 1582 2238
South East-Transient 3 7 11 16 40 1187 1264
South South East-Residential 2 7 27 48 277 2474 2835
South South East-Transient 3 7 11 22 36 309 388
South-Residential 2 7 13 16 44 1455 1537
South-Transient 3 7 11 16 34 1004 1075
South South West-Residential 2 5 49 419 33 102 610
South South West-Transient 3 7 11 18 37 305 381

South West-Residential 2 8 55 499 599 210 1373
South West-Transient 3 7 11 16 30 1009 1076
West South West-Residential 2 11 26 142 239 736 1156
West South West-Transient 3 7 11 16 20 479 536
West-Residential 1 5 3 7 22 8 46

West-Transient 3 7 11 16 20 421 478

Rev. 3 |

2117



Levy Nuclear Plant Units 1 and 2
COL Application

Part 2, Final Safety Analysis Report

LNP COL 2.1-1

Table 2.1.3-201 (Sheet 2 of 2)

2000 Resident and Transient Population within 16 Km (10 Mi.)

km 0-1.6 1.6-3.2 3.2-4.8 4.8-6.4 6.4-8.1 8.1-16.1

Total for

mi. 0-1 1-2 2-3 34 4-5 5-10  Sector
West North West-Residential 0 2 4 4 1 6 17
West North West-Transient 3 7 11 16 20 168 225
North West-Residential 0 2 4 5 5 3 19
North West-Transient 3 7 11 16 20 168 225
North North West-Residential 0 2 22 18 35 7 84
North North West-Transient 3 7 11 16 20 168 225
Residential Total 18 75 302 1616 1685 13,761 17,457
Cumulative Total 66 192 478 1880 2084 21,003 25,793

(Residential plus Transient)

Notes:

To account for the difference in distance between each LNP unit and the LNP centerpoint, 0.16 km
(0.1 mi.) was added to each radial distance to conservatively adjust the population data. The totals
are subject to rounding differences.

km = kilometer
mi. = mile
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Table 2.1.3-202 (Sheet 1 of 12)

Resident and Transient Population Projections within 16 Km (10 Mi.)

km 0-1.6

1.6-3.2 3.2-4.8 4.8-6.4 6.4-8.1

8.1-16.1

2.1-19

Total for
mi. 0-1 1-2 2-3 34 4-5 5-10 Sector
North-Residential
2005 Population 0 5 39 73 20 11 148
2010 Population 0 6 43 82 22 14 167
2015 Population 0 6 47 90 24 14 181
2020 Population 0 7 51 97 26 17 198
2030 Population 0 8 58 111 29 20 226
2040 Population 0 9 69 130 34 23 265
2050 Population 0 10 82 153 40 26 311
2060 Population 0 12 97 181 47 30 367
2070 Population 0 14 115 214 56 36 435
2080 Population 0 16 136 252 66 42 512
North-Transient
2005 Population 3 13 12 18 22 185 253
2010 Population 4 15 14 20 25 207 285
2015 Population 4 16 15 22 27 226 310
2020 Population 5 18 17 24 30 245 339
2030 Population 6 20 19 27 34 277 383
2040 Population 7 24 22 32 40 328 453
2050 Population 8 28 26 38 47 388 535
2060 Population 9 33 31 45 56 459 633
2070 Population 11 39 37 53 66 543 749
2080 Population 13 46 44 63 78 642 886
North North East-Residential
2005 Population 0 4 15 15 9 297 340
2010 Population 0 5 17 17 9 327 375
2015 Population 0 5 18 18 10 356 407
2020 Population 0 6 20 20 10 384 440
2030 Population 0 7 22 22 11 434 496
2040 Population 0 8 26 26 13 511 584
2050 Population 0 9 30 31 15 600 685
2060 Population 0 11 35 36 17 706 805
2070 Population 0 13 41 42 20 832 948
2080 Population 0 15 48 49 23 979 1114
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Table 2.1.3-202 (Sheet 2 of 12)

Resident and Transient Population Projections within 16 Km (10 Mi.)

2.1-20

km 0-1.6 1.6-3.2 3.2-48 4.8-64 6.4-81 8.1-16.1 Total for
mi. 0-1 1-2 2-3 34 4-5 5-10 Sector
North North East-Transient
2005 Population 3 8 12 18 22 192 255
2010 Population 4 9 14 20 25 217 289
2015 Population 4 10 15 22 27 240 318
2020 Population 5 11 17 24 30 263 350
2030 Population 6 12 19 27 34 301 399
2040 Population 7 14 22 32 40 366 481
2050 Population 8 17 26 38 47 445 581
2060 Population 9 20 31 45 56 541 702
2070 Population 11 24 37 53 66 658 849
2080 Population 13 28 44 63 78 800 1026
North East-Residential
2005 Population 1 1 7 11 6 939 965
2010 Population 1 1 7 12 6 1060 1087
2015 Population 1 1 8 13 7 1168 1198
2020 Population 1 1 8 14 7 1304 1335
2030 Population 1 1 9 16 8 1515 1550
2040 Population 1 1 11 19 9 1859 1900
2050 Population 1 1 13 22 11 2292 2340
2060 Population 1 1 15 26 13 2842 2898
2070 Population 1 1 18 31 15 3513 3579
2080 Population 1 1 21 37 18 4345 4423
North East-Transient
2005 Population 3 8 12 18 22 156 219
2010 Population 4 9 14 20 25 177 249
2015 Population 4 10 15 22 27 196 274
2020 Population 5 11 17 24 30 214 301
2030 Population 6 12 19 27 34 245 343
2040 Population 7 14 22 32 40 298 413
2050 Population 8 17 26 38 47 362 498
2060 Population 9 20 31 45 56 440 601
2070 Population 11 24 37 53 66 535 726
2080 Population 13 28 44 63 78 650 876
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Table 2.1.3-202 (Sheet 3 of 12)

Resident and Transient Population Projections within 16 Km (10 Mi.)

2.1-21

km 0-1.6 1.6-3.2 3.2-48 4.8-64 6.4-81 8.1-16.1 Total for
mi. 0-1 1-2 2-3 34 4-5 5-10 Sector
East North East-Residential
2005 Population 1 0 0 0 4 1255 1260
2010 Population 1 0 0 0 5 1443 1449
2015 Population 1 0 0 0 5 1609 1615
2020 Population 1 0 0 0 6 1786 1793
2030 Population 1 0 0 0 7 2071 2079
2040 Population 1 0 0 0 8 2576 2585
2050 Population 1 0 0 0 9 3207 3217
2060 Population 1 0 0 0 11 4006 4018
2070 Population 1 0 0 0 13 4999 5013
2080 Population 1 0 0 0 15 6235 6251
East North East-Transient
2005 Population 3 8 12 18 22 144 207
2010 Population 4 9 14 20 25 163 235
2015 Population 4 10 15 22 27 180 258
2020 Population 5 11 17 24 30 197 284
2030 Population 6 12 19 27 34 225 323
2040 Population 7 14 22 32 40 274 389
2050 Population 8 17 26 38 47 333 469
2060 Population 9 20 31 45 56 405 566
2070 Population 11 24 37 53 66 492 683
2080 Population 13 28 44 63 78 598 824
East-Residential
2005 Population 1 2 2 0 12 2706 2723
2010 Population 1 2 2 0 13 3111 3129
2015 Population 1 2 2 0 14 3472 3491
2020 Population 1 2 2 0 15 3845 3865
2030 Population 1 2 2 0 17 4446 4468
2040 Population 1 2 2 0 20 5537 5562
2050 Population 1 2 2 0 23 6909 6937
2060 Population 1 2 2 0 27 8617 8649
2070 Population 1 2 2 0 32 10,749 10,786
2080 Population 1 2 2 0 38 13,411 13,454
Rev. 3 |



LNP COL 2.1-1

Levy Nuclear Plant Units 1 and 2

COL Application

Part 2, Final Safety Analysis Report

Table 2.1.3-202 (Sheet 4 of 12)

Resident and Transient Population Projections within 16 Km (10 Mi.)

km 0-1.6

1.6-3.2 3.2-4.8 4.8-6.4 6.4-8.1

8.1-16.1

2.1-22

Total for
mi. 0-1 1-2 2-3 34 4-5 5-10 Sector
East-Transient
2005 Population 3 8 12 18 22 1400 1463
2010 Population 4 9 14 20 25 1577 1649
2015 Population 4 10 15 22 27 1734 1812
2020 Population 5 11 17 24 30 1891 1978
2030 Population 6 12 19 27 34 2151 2249
2040 Population 7 14 22 32 40 2592 2707
2050 Population 8 17 26 38 47 3123 3259
2060 Population 9 20 31 45 56 3763 3924
2070 Population 11 24 37 53 66 4534 4725
2080 Population 13 28 44 63 78 5463 5689
East South East-Residential
2005 Population 2 8 12 50 99 3045 3216
2010 Population 2 9 14 55 111 3396 3587
2015 Population 2 10 15 60 121 3692 3900
2020 Population 2 11 17 65 132 4005 4232
2030 Population 2 12 19 73 150 4505 4761
2040 Population 2 14 22 86 177 5324 5625
2050 Population 2 17 26 102 209 6302 6658
2060 Population 2 20 31 120 246 7466 7885
2070 Population 2 24 37 143 291 8870 9367
2080 Population 2 28 44 168 344 10,514 11,100
East South East-Transient
2005 Population 3 8 12 18 24 319 384
2010 Population 4 9 14 20 27 359 433
2015 Population 4 10 15 22 29 395 475
2020 Population 5 11 17 24 32 430 519
2030 Population 6 12 19 27 36 489 589
2040 Population 7 14 22 32 43 589 707
2050 Population 8 17 26 38 51 710 850
2060 Population 9 20 31 45 60 855 1020
2070 Population 11 24 37 53 7 1030 1226
2080 Population 13 28 44 63 84 1241 1473
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Table 2.1.3-202 (Sheet 5 of 12)
Resident and Transient Population Projections within 16 Km (10 Mi.)

2.1-23

km 0-1.6 1.6-3.2 3.24.8 4.8-64 6.4-8.1 8.1-16.1 Total for
mi. 0-1 1-2 2-3 34 4-5 5-10 Sector
South East-Residential
2005 Population 2 8 34 356 331 1759 2490
2010 Population 2 9 38 395 367 1964 2775
2015 Population 2 10 41 432 399 2126 3010
2020 Population 2 11 45 468 431 2315 3272
2030 Population 2 12 52 529 484 2604 3683
2040 Population 2 14 61 622 573 3062 4334
2050 Population 2 17 71 734 678 3609 5111
2060 Population 2 20 84 867 802 4260 6035
2070 Population 2 24 99 1023 949 5039 7136
2080 Population 2 28 117 1208 1123 5944 8422
South East-Transient
2005 Population 3 8 12 18 45 1333 1419
2010 Population 4 9 14 20 50 1482 1579
2015 Population 4 10 15 22 55 1613 1719
2020 Population 5 11 17 24 59 1745 1861
2030 Population 6 12 19 27 67 1961 2092
2040 Population 7 14 22 32 79 2320 2474
2050 Population 8 17 26 38 93 2745 2927
2060 Population 9 20 31 45 110 3248 3463
2070 Population 11 24 37 53 130 3843 4098
2080 Population 13 28 44 63 154 4547 4849
South South East-Residential
2005 Population 2 8 30 53 311 2766 3170
2010 Population 2 9 32 59 345 3082 3529
2015 Population 2 10 35 64 376 3352 3839
2020 Population 2 11 37 69 406 3628 4153
2030 Population 2 12 42 77 455 4078 4666
2040 Population 2 14 50 90 538 4815 5509
2050 Population 2 17 58 106 638 5691 6512
2060 Population 2 20 68 125 755 6728 7698
2070 Population 2 24 81 147 893 7964 9111
2080 Population 2 28 95 173 1056 9411 10,765
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Table 2.1.3-202 (Sheet 6 of 12)

Resident and Transient Population Projections within 16 Km (10 Mi.)

2.1-24

km 0-1.6 1.6-3.2 3.2-48 4.8-64 6.4-8.1 8.1-16.1 Total for
mi. 0-1 1-2 2-3 34 4-5 5-10 Sector
South South East-Transient
2005 Population 3 8 12 24 40 347 434
2010 Population 4 9 14 27 45 386 485
2015 Population 4 10 15 29 49 420 527
2020 Population 5 11 17 32 53 454 572
2030 Population 6 12 19 36 60 510 643
2040 Population 7 14 22 43 71 603 760
2050 Population 8 17 26 51 84 713 899
2060 Population 9 20 31 60 99 844 1063
2070 Population 11 24 37 Al 117 999 1259
2080 Population 13 28 44 84 138 1182 1489
South-Residential
2005 Population 2 8 14 17 49 1627 1717
2010 Population 2 9 16 19 53 1807 1906
2015 Population 2 10 17 20 57 1966 2072
2020 Population 2 11 19 22 62 2126 2242
2030 Population 2 12 22 25 69 2388 2518
2040 Population 2 14 26 29 81 2817 2969
2050 Population 2 17 30 33 95 3327 3504
2060 Population 2 20 35 39 110 3928 4134
2070 Population 2 24 42 46 129 4648 4891
2080 Population 2 28 50 53 152 5492 5777
South-Transient
2005 Population 3 8 12 18 38 1128 1207
2010 Population 4 9 14 20 42 1254 1343
2015 Population 4 10 15 22 46 1365 1462
2020 Population 5 11 17 24 50 1476 1583
2030 Population 6 12 19 27 56 1658 1778
2040 Population 7 14 22 32 66 1962 2103
2050 Population 8 17 26 38 78 2321 2488
2060 Population 9 20 31 45 92 2746 2943
2070 Population 11 24 37 53 109 3249 3483
2080 Population 13 28 44 63 129 3844 4121
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Table 2.1.3-202 (Sheet 7 of 12)
Resident and Transient Population Projections within 16 Km (10 Mi.)

2.1-25

km 0-1.6 1.6-3.2 3.24.8 4.8-64 6.4-8.1 8.1-16.1 Total for
mi. 0-1 1-2 2-3 34 4-5 5-10 Sector
South South West-Residential
2005 Population 2 6 53 460 36 112 669
2010 Population 2 6 61 515 39 124 747
2015 Population 2 7 66 561 42 134 812
2020 Population 2 7 73 610 45 145 882
2030 Population 2 8 83 690 50 164 997
2040 Population 2 9 98 816 57 192 1174
2050 Population 2 11 115 965 66 224 1383
2060 Population 2 13 135 1138 77 261 1626
2070 Population 2 15 160 1345 90 310 1922
2080 Population 2 18 189 1587 105 362 2263
South South West-Transient
2005 Population 3 8 12 20 41 343 427
2010 Population 4 9 14 22 46 381 476
2015 Population 4 10 15 24 50 415 518
2020 Population 5 11 17 26 54 449 562
2030 Population 6 12 19 29 61 505 632
2040 Population 7 14 22 34 72 597 746
2050 Population 8 17 26 40 85 706 882
2060 Population 9 20 31 47 101 835 1043
2070 Population 11 24 37 56 119 988 1235
2080 Population 13 28 44 66 141 1169 1461
South West-Residential
2005 Population 2 9 60 551 661 236 1519
2010 Population 2 10 67 615 737 263 1694
2015 Population 2 11 72 670 803 287 1845
2020 Population 2 12 79 731 869 309 2002
2030 Population 2 14 89 826 983 347 2261
2040 Population 2 17 105 973 1160 410 2667
2050 Population 2 20 123 1148 1368 484 3145
2060 Population 2 24 145 1359 1614 573 3717
2070 Population 2 28 170 1605 1906 679 4390
2080 Population 2 33 199 1895 2251 803 5183
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Table 2.1.3-202 (Sheet 8 of 12)

Resident and Transient Population Projections within 16 Km (10 Mi.)

km 0-1.6

1.6-3.2 3.2-4.8 4.8-6.4 6.4-8.1

8.1-16.1

2.1-26

Total for
mi. 0-1 1-2 2-3 34 4-5 5-10 Sector
South West-Transient
2005 Population 3 8 12 18 33 1133 1207
2010 Population 4 9 14 20 37 1260 1344
2015 Population 4 10 15 22 40 1372 1463
2020 Population 5 11 17 24 44 1483 1584
2030 Population 6 12 19 27 50 1666 1780
2040 Population 7 14 22 32 59 1971 2105
2050 Population 8 17 26 38 70 2332 2491
2060 Population 9 20 31 45 83 2759 2947
2070 Population 11 24 37 53 98 3264 3487
2080 Population 13 28 44 63 116 3862 4126
West South West-Residential
2005 Population 2 13 29 155 264 811 1274
2010 Population 2 13 32 174 296 907 1424
2015 Population 2 15 35 189 323 986 1550
2020 Population 2 15 38 206 353 1074 1688
2030 Population 2 17 43 233 401 1211 1907
2040 Population 2 20 51 275 473 1428 2249
2050 Population 2 24 60 325 557 1686 2654
2060 Population 2 28 71 382 660 1991 3134
2070 Population 2 33 84 451 780 2355 3705
2080 Population 2 39 99 532 918 2780 4370
West South West-Transient
2005 Population 3 8 12 18 22 533 596
2010 Population 4 9 14 20 25 594 666
2015 Population 4 10 15 22 27 648 726
2020 Population 5 11 17 24 30 702 789
2030 Population 6 12 19 27 34 791 889
2040 Population 7 14 22 32 40 936 1051
2050 Population 8 17 26 38 47 1107 1243
2060 Population 9 20 31 45 56 1309 1470
2070 Population 11 24 37 53 66 1548 1739
2080 Population 13 28 44 63 78 1831 2057
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Table 2.1.3-202 (Sheet 9 of 12)

Resident and Transient Population Projections within 16 Km (10 Mi.)

km 0-1.6

1.6-3.2 3.2-4.8 4.8-6.4 6.4-8.1

8.1-16.1

2.1-27

Total for
mi. 0-1 1-2 2-3 34 4-5 5-10 Sector
West-Residential
2005 Population 1 5 3 7 25 9 50
2010 Population 1 6 3 8 27 9 54
2015 Population 1 6 3 8 30 10 58
2020 Population 1 7 3 9 32 10 62
2030 Population 1 8 3 10 36 11 69
2040 Population 1 9 3 11 41 12 77
2050 Population 1 10 3 12 49 14 89
2060 Population 1 12 3 13 57 16 102
2070 Population 1 14 3 15 67 18 118
2080 Population 1 16 3 17 79 21 137
West-Transient
2005 Population 3 8 12 18 22 464 527
2010 Population 4 9 14 20 25 518 590
2015 Population 4 10 15 22 27 566 644
2020 Population 5 11 17 24 30 614 701
2030 Population 6 12 19 27 34 694 792
2040 Population 7 14 22 32 40 821 936
2050 Population 8 17 26 38 47 971 1107
2060 Population 9 20 31 45 56 1148 1309
2070 Population 11 24 37 53 66 1358 1549
2080 Population 13 28 44 63 78 1606 1832
West North West-Residential
2005 Population 0 2 4 4 1 7 18
2010 Population 0 2 5 4 1 7 19
2015 Population 0 2 5 4 1 8 20
2020 Population 0 2 6 4 1 8 21
2030 Population 0 2 7 4 1 9 23
2040 Population 0 2 8 4 1 11 26
2050 Population 0 2 9 4 1 13 29
2060 Population 0 2 11 4 1 15 33
2070 Population 0 2 13 4 1 18 38
2080 Population 0 2 15 4 1 21 43
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Table 2.1.3-202 (Sheet 10 of 12)
Resident and Transient Population Projections within 16 Km (10 Mi.)

2.1-28

km 0-1.6 1.6-3.2 3.2-48 4.8-64 6.4-81 8.1-16.1 Total for
mi. 0-1 1-2 2-3 34 4-5 5-10 Sector
West North West-Transient
2005 Population 3 8 12 18 22 185 248
2010 Population 4 9 14 20 25 207 279
2015 Population 4 10 15 22 27 226 304
2020 Population 5 11 17 24 30 245 332
2030 Population 6 12 19 27 34 277 375
2040 Population 7 14 22 32 40 328 443
2050 Population 8 17 26 38 47 388 524
2060 Population 9 20 31 45 56 459 620
2070 Population 11 24 37 53 66 543 734
2080 Population 13 28 44 63 78 642 868
North West-Residential
2005 Population 0 2 4 6 6 3 21
2010 Population 0 2 5 6 6 3 22
2015 Population 0 2 5 7 7 3 24
2020 Population 0 2 6 7 7 3 25
2030 Population 0 2 7 8 8 3 28
2040 Population 0 2 8 9 9 3 31
2050 Population 0 2 9 11 11 3 36
2060 Population 0 2 10 13 13 3 41
2070 Population 0 2 12 15 15 3 47
2080 Population 0 2 14 18 18 3 55
North West-Transient
2005 Population 3 8 12 18 22 185 248
2010 Population 4 9 14 20 25 207 279
2015 Population 4 10 15 22 27 226 304
2020 Population 5 11 17 24 30 245 332
2030 Population 6 12 19 27 34 277 375
2040 Population 7 14 22 32 40 328 443
2050 Population 8 17 26 38 47 388 524
2060 Population 9 20 31 45 56 459 620
2070 Population 11 24 37 53 66 543 734
2080 Population 13 28 44 63 78 642 868
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Table 2.1.3-202 (Sheet 11 of 12)
Resident and Transient Population Projections within 16 Km (10 Mi.)

2.1-29

km 0-1.6 1.6-3.2 3.2-48 4.8-64 6.4-81 8.1-16.1 Total for
mi. 0-1 1-2 2-3 34 4-5 5-10 Sector
North North West-Residential
2005 Population 0 2 24 20 39 8 93
2010 Population 0 2 27 22 43 8 102
2015 Population 0 2 29 24 47 9 11
2020 Population 0 2 32 26 51 9 120
2030 Population 0 2 36 30 58 10 136
2040 Population 0 2 42 35 69 11 159
2050 Population 0 2 49 41 81 13 186
2060 Population 0 2 58 49 96 15 220
2070 Population 0 2 68 58 113 17 258
2080 Population 0 2 80 68 133 20 303
North North West-Transient
2005 Population 3 8 12 18 22 185 248
2010 Population 4 9 14 20 25 207 279
2015 Population 4 10 15 22 27 226 304
2020 Population 5 11 17 24 30 245 332
2030 Population 6 12 19 27 34 277 375
2040 Population 7 14 22 32 40 328 443
2050 Population 8 17 26 38 47 388 524
2060 Population 9 20 31 45 56 459 620
2070 Population 11 24 37 53 66 543 734
2080 Population 13 28 44 63 78 642 868
2005 Population
Residential Total 18 83 330 1778 1873 15,591 19,673
Cumulative Total
(Residential plus 66 216 522 2074 2314 23,823 29,015
Transient)
2010 Population
Residential Total 18 91 369 1983 2080 17,525 22,066
Cumulative Total
(Residential plus 82 241 593 2312 2577 26,721 32,526
Transient)
2015 Population
Residential Total 18 99 398 2160 2266 19,192 24,133
Cumulative Total
(Residential plus 82 265 638 2521 2805 29,240 35,551
Transient)
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LNP COL 2.1-1 Table 2.1.3-202 (Sheet 12 of 12)
Resident and Transient Population Projections within 16 Km (10 Mi.)

km 0-1.6 1.6-3.2 3.2-48 4.8-64 6.4-8.1 8.1-16.1 Total for
mi. 0-1 1-2 2-3 3-4 4-5 5-10 Sector

2020 Population
Residential Total 18 107 436 2348 2453 20,968 26,330

Cumulative Total
(Residential plus 98 290 708 2742 3045 31,866 38,749
Transient)

2030 Population
Residential Total 18 119 494 2654 2767 23,816 29,868

Cumulative Total
(Residential plus 114 319 798 3097 3437 36,120 43,885
Transient)

2040 Population
Residential Total 18 137 582 3125 3263 28,591 35,716

Cumulative Total
(Residential plus 130 371 934 3650 4053 43,232 52,370
Transient)

2050 Population
Residential Total 18 161 680 3687 3851 34,400 42,797

Cumulative Total
(Residential plus 146 444 1096 4310 4782 51,820 62,598
Transient)

2060 Population
Residential Total 18 189 800 4352 4546 41,457 51,362

Cumulative Total
(Residential plus 162 522 1296 5089 5651 62,186 74,906
Transient)

2070 Population
Residential Total 18 222 945 5139 5370 50,050 61,744

Cumulative Total
(Residential plus 194 621 1537 6008 6674 74,720 89,754
Transient)

2080 Population
Residential Total 18 258 1112 6061 6340 60,383 74172

Cumulative Total
(Residential plus 226 724 1816 7093 7882 89,744 107,485
Transient)

Notes:

To account for the difference in distance between each LNP unit and the LNP centerpoint, 0.16 km
(0.1 mi.) was added to each radial distance to conservatively adjust the population data. The totals
are subject to rounding differences.

km = kilometer; mi. = mile
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Table 2.1.3-203 (Sheet 1 of 2)

2000 Resident and Transient Population

between 16 and 80 Km (10 and 50 Mi.)

km 16-32 32-48 48-64 64-80
Total for

mi. 10-20 20-30 30-40 40-50 Sector
North-Residential 637 5551 8364 11,512 26,064
North-Transient 141 267 303 845 1556
North North East-Residential 2646 7754 21,826 156,599 188,825
North North East-Transient 146 323 3560 3251 7280
North East-Residential 2242 3503 11,136 6797 23,678
North East-Transient 306 748 986 706 2746
East North East-Residential 7762 32,043 58,111 6919 104,835
East North East-Transient 473 1716 3219 1384 6792
East-Residential 5920 34,574 65,253 17,122 122,869
East-Transient 2383 771 1242 1451 5847
East South East-Residential 6607 5148 22,170 60,649 94,574
East-South-East-Transient 975 1239 1701 4065 7980
South East-Residential 24,287 28,151 11,061 17,376 80,875
South East-Transient 1333 3370 2159 3959 10,821
South South East-Residential 17,636 11,629 25,828 18,790 73,883
South South East-Transient 3082 1978 2650 5179 12,889
South-Residential 10,602 4087 31,161 90,824 136,674
South-Transient 8684 1567 1708 1174 13,133
South South West-Residential 199 0 0 0 199
South South West-Transient 330 27 0 0 357
South West-Residential 0 0 0 0 0
South West-Transient 3 0 0 0 3
West South West-Residential 0 0 0 0 0
West South West-Transient 0 0 0 0 0
West-Residential 0 510 0 0 510
West-Transient 7 233 0 0 240
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LNP COL 2.1-1

Table 2.1.3-203 (Sheet 2 of 2)

2000 Resident and Transient Population

between 16 and 80 Km (10 and 50 Mi.)

km 16-32 32-48 48-64 64-80
Total for

mi. 10-20 20-30 30-40 40-50 Sector
West North West-Residential 2 1093 476 238 1809
West North West-Transient 74 1453 380 101 2008
North West-Residential 62 726 1202 5258 7248
North West-Transient 141 234 4152 3168 7695
North North West-Residential 453 907 11,875 8811 22,046
North North West-Transient 141 234 1841 1394 3610
Residential Total 79,055 135,676 268,463 400,895 884,089
Cumulative Total 97,274 149,836 292,364 427,572 967,046

(Residential plus Transient)

Notes:

To account for the difference in distance between each LNP unit and the LNP centerpoint, 0.16 km
(0.1 mi.) was added to each radial distance to conservatively adjust the population data. The totals

are subject to rounding differences.

km = kilometer
mi. = mile
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Table 2.1.3-204 (Sheet 1 of 12)
Resident and Transient Population Projections
between 16 and 80 Km (10 and 50 Mi.)

LNP COL 2.1-1

km  16-32 32-48 48-64 64-80

Total for
mi.  10-20 20-30 30-40 40-50 Sector
North-Residential
2005 Population 696 6109 9260 12,757 28,822
2010 Population 778 6805 10,173 13,966 31,722
2015 Population 844 7414 10,945 15,017 34,220
2020 Population 918 8049 11,758 16,050 36,775
2030 Population 1038 9096 13,018 17,691 40,843
2040 Population 1219 10,713 15,105 20,465 47,502
2050 Population 1430 12,620 17,534 23,699 55,283
2060 Population 1685 14,873 20,402 27,469 64,429
2070 Population 1989 17,558 23,755 31,863 75,165
2080 Population 2343 20,697 27,702 37,001 87,743
North-Transient
2005 Population 155 295 336 941 1727
2010 Population 174 324 375 1049 1922
2015 Population 190 350 409 1142 2091
2020 Population 206 375 443 1235 2259
2030 Population 233 416 498 1386 2533
2040 Population 276 483 588 1636 2983
2050 Population 326 561 695 1931 3513
2060 Population 385 651 821 2280 4137
2070 Population 455 756 970 2691 4872
2080 Population 538 877 1146 3177 5738
North North East-Residential
2005 Population 2907 8580 24,118 172,975 208,580
2010 Population 3251 9586 26,129 187,350 226,316
2015 Population 3530 10,474 27,859 199,699 241,562
2020 Population 3850 11,387 29,588 212,061 256,886
2030 Population 4355 12,883 32,213 230,725 280,176
2040 Population 5133 15,253 36,690 262,668 319,744
2050 Population 6042 18,080 41,795 299,001 364,918
2060 Population 7123 21,425 47,622 340,460 416,630
2070 Population 8425 25,413 54,270 387,657 475,765
2080 Population 9936 30,128 61,850 441,450 543,364
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Table 2.1.3-204 (Sheet 2 of 12)

Resident and Transient Population Projections

between 16 and 80 Km (10 and 50 Mi.)

2.1-34

km 16-32 32-48 48-64 64-80 Total for
mi.  10-20 20-30 30-40 40-50 Sector
North North East-Transient
2005 Population 166 364 4017 3591 8138
2010 Population 189 407 4489 3889 8974
2015 Population 209 444 4901 4145 9699
2020 Population 229 482 5314 4402 10,427
2030 Population 262 542 5981 4789 11,574
2040 Population 319 645 7118 5453 13,535
2050 Population 388 768 8471 6209 15,836
2060 Population 472 914 10,081 7070 18,537
2070 Population 574 1088 11,997 8051 21,710
2080 Population 698 1295 14,277 9168 25,438
North East-Residential
2005 Population 2532 4119 13,003 7531 27,185
2010 Population 2859 4740 14,828 8225 30,652
2015 Population 3144 5291 16,445 8821 33,701
2020 Population 3444 5847 18,120 9438 36,849
2030 Population 3937 6766 20,829 10,392 41,924
2040 Population 4756 8443 25,723 12,019 50,941
2050 Population 5745 10,535 31,812 13,945 62,037
2060 Population 6962 13,147 39,387 16,226 75,722
2070 Population 8437 16,408 48,790 18,919 92,554
2080 Population 10,225 20,483 60,488 22,127 113,323
North East-Transient
2005 Population 349 853 1125 784 3111
2010 Population 396 967 1258 858 3479
2015 Population 438 1068 1373 921 3800
2020 Population 479 1170 1488 984 4121
2030 Population 548 1339 1671 1084 4642
2040 Population 666 1628 1995 1251 5540
2050 Population 810 1979 2382 1444 6615
2060 Population 985 2406 2844 1667 7902
2070 Population 1197 2925 3395 1925 9442
2080 Population 1455 3556 4053 2222 11,286
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LNP COL 2.1-1 Table 2.1.3-204 (Sheet 3 of 12)
Resident and Transient Population Projections
between 16 and 80 Km (10 and 50 Mi.)

km  16-32 32-48 48-64 64-80 Total for
mi.  10-20 20-30 30-40 40-50 Sector
East North East-Residential
2005 Population 9139 37,729 68,427 8144 123,439
2010 Population 10,515 43,428 78,736 9372 142,051
2015 Population 11,732 48,506 87,958 10,461 158,657
2020 Population 12,998 53,635 97,213 11,572 175,418
2030 Population 15,045 62,086 112,532 13,397 203,060
2040 Population 18,741 77,482 140,456 16,713 253,392
2050 Population 23,383 96,733 175,374 20,865 316,355
2060 Population 29,195 120,782 219,002 26,060 395,039
2070 Population 36,436 150,808 273,471 32,5637 493,252
2080 Population 45,490 188,343 341,558 40,628 616,019
East North East-Transient
2005 Population 557 2021 3791 1630 7999
2010 Population 641 2326 4363 1876 9206
2015 Population 716 2598 4874 2096 10,284
2020 Population 791 2871 5384 2315 11,361
2030 Population 915 3323 6231 2679 13,148
2040 Population 1143 4150 7782 3346 16,421
2050 Population 1428 5183 9719 4179 20,509
2060 Population 1783 6473 12,138 5219 25,613
2070 Population 2227 8084 15,160 6518 31,989
2080 Population 2781 10,096 18,934 8141 39,952
East-Residential
2005 Population 6969 40,704 76,846 20,245 144,764
2010 Population 8016 46,848 88,407 23,363 166,634
2015 Population 8930 52,316 98,764 26,154 186,164
2020 Population 9920 57,861 109,196 28,954 205,931
2030 Population 11,502 66,987 126,408 33,592 238,489
2040 Population 14,318 83,611 157,718 42,125 297,772
2050 Population 17,856 104,384 196,898 52,874 372,012
2060 Population 22,303 130,355 245,866 66,396 464,920
2070 Population 27,834 162,766 306,976 83,374 580,950
2080 Population 34,755 203,267 383,384 104,772 726,178
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Table 2.1.3-204 (Sheet 4 of 12)

Resident and Transient Population Projections
between 16 and 80 Km (10 and 50 Mi.)

2.1-36

km  16-32 32-48 48-64 64-80 Total for
mi.  10-20 20-30 30-40 40-50 Sector
East-Transient
2005 Population 2806 908 1463 1845 7022
2010 Population 3230 1045 1683 2211 8169
2015 Population 3608 1167 1880 2537 9192
2020 Population 3986 1290 2077 2863 10,216
2030 Population 4613 1493 2404 3411 11,921
2040 Population 5761 1865 3002 4559 15,187
2050 Population 7195 2329 3749 6094 19,367
2060 Population 8986 2909 4682 8146 24,723
2070 Population 11,223 3633 5848 10,889 31,593
2080 Population 14,017 4537 7304 14,555 40,413
East South East-Residential
2005 Population 7417 6044 30,162 77,446 121,069
2010 Population 8240 6907 37,235 93,326 145,708
2015 Population 8985 7692 43,698 107,638 168,013
2020 Population 9725 8503 50,197 121,952 190,377
2030 Population 10,948 9832 61,330 146,236 228,346
2040 Population 12,968 12,226 87,177 197,776 310,147
2050 Population 15,370 15,272 124,127 267,851 422,620
2060 Population 18,228 19,165 176,938 363,253 577,584
2070 Population 21,672 24,087 252,557 493,502 791,818
2080 Population 25,729 30,373 360,879 671,463 1,088,444
East South East-Transient
2005 Population 1122 1524 2092 5170 9908
2010 Population 1269 1789 2457 6194 11,709
2015 Population 1400 2019 2773 7107 13,299
2020 Population 1530 2250 3090 8020 14,890
2030 Population 1745 2632 3614 9556 17,547
2040 Population 2122 3396 4664 12,774 22,956
2050 Population 2580 4382 6019 17,075 30,056
2060 Population 3137 5655 7767 22,824 39,383
2070 Population 3815 7297 10,023 30,509 51,644
2080 Population 4639 9416 12,934 40,781 67,770
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LNP COL 2.1-1 Table 2.1.3-204 (Sheet 5 of 12)
Resident and Transient Population Projections
between 16 and 80 Km (10 and 50 Mi.)

km  16-32 32-48 48-64 64-80 Total for
mi.  10-20 20-30 30-40 40-50 Sector
South East-Residential
2005 Population 27,227 31,575 14,057 23,351 96,210
2010 Population 30,230 35,046 16,755 28,631 110,662
2015 Population 32,895 38,145 19,220 33,461 123,721
2020 Population 35,570 41,256 21,687 38,329 136,842
2030 Population 39,943 46,325 25,894 46,649 158,811
2040 Population 47,205 54,781 35,184 65,801 202,971
2050 Population 55,815 64,795 48,181 93,089 261,880
2060 Population 65,976 76,599 66,413 132,007 340,995
2070 Population 78,078 90,668 92,129 187,654 448,529
2080 Population 92,322 107,229 128,494 267,238 595,283
South East-Transient
2005 Population 1497 3785 2637 4920 12,839
2010 Population 1664 4208 3078 5800 14,750
2015 Population 1812 4581 3458 6580 16,431
2020 Population 1959 4954 3838 7359 18,110
2030 Population 2201 5567 4465 8655 20,888
2040 Population 2604 6587 5709 11,280 26,180
2050 Population 3081 7794 7300 14,701 32,876
2060 Population 3645 9222 9334 19,160 41,361
2070 Population 4313 10,911 11,935 24,972 52,131
2080 Population 5103 12,910 15,260 32,546 65,819
South South East-Residential
2005 Population 19,789 13,060 29,743 21,737 84,329
2010 Population 21,986 14,517 33,501 24,551 94,555
2015 Population 23,922 15,806 36,884 27,085 103,697
2020 Population 25,890 17,101 40,267 29,613 112,871
2030 Population 29,091 19,220 45,838 33,764 127,913
2040 Population 34,403 22,743 55,568 41,102 153,816
2050 Population 40,687 26,917 67,368 50,040 185,012
2060 Population 48,121 31,856 81,674 60,924 222,575
2070 Population 56,946 37,724 99,063 74,205 267,938
2080 Population 67,351 44,652 120,152 90,388 322,543
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Table 2.1.3-204 (Sheet 6 of 12)

Resident and Transient Population Projections
between 16 and 80 Km (10 and 50 Mi.)

2.1-38

km  16-32 32-48 48-64 64-80 Total for
mi.  10-20 20-30 30-40 40-50 Sector
South South East-Transient
2005 Population 3462 2251 3016 6041 14,770
2010 Population 3848 2520 3376 6847 16,591
2015 Population 4189 2759 3697 7574 18,219
2020 Population 4530 2999 4017 8301 19,847
2030 Population 5090 3392 4543 9493 22,518
2040 Population 6022 4065 5444 11,639 27,170
2050 Population 7125 4871 6524 14,270 32,790
2060 Population 8430 5837 7818 17,496 39,581
2070 Population 9974 6995 9368 21,451 47,788
2080 Population 11,801 8382 11,226 26,300 57,709
South-Residential
2005 Population 11,888 4582 35,916 105,711 158,097
2010 Population 13,188 5095 40,462 119,626 178,371
2015 Population 14,369 5545 44,592 132,217 196,723
2020 Population 15,5621 6006 48,655 144,817 214,999
2030 Population 17,430 6754 55,404 165,460 245,048
2040 Population 20,597 7985 67,206 202,504 298,292
2050 Population 24,352 9441 81,528 247,823 363,144
2060 Population 28,775 11,175 98,894 303,355 442,199
2070 Population 34,057 13,242 120,027 371,408 538,734
2080 Population 40,260 15,679 145,678 454,841 656,458
South-Transient
2005 Population 9754 1783 1969 1369 14,875
2010 Population 10,843 1996 2220 1552 16,611
2015 Population 11,804 2186 2445 1717 18,152
2020 Population 12,765 2375 2670 1882 19,692
2030 Population 14,343 2686 3039 2152 22,220
2040 Population 16,970 3219 3688 2638 26,515
2050 Population 20,078 3857 4475 3234 31,644
2060 Population 23,756 4622 5430 3965 37,773
2070 Population 28,107 5539 6589 4861 45,096
2080 Population 33,255 6638 7996 5960 53,849
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Table 2.1.3-204 (Sheet 7 of 12)

Resident and Transient Population Projections

between 16 and 80 Km (10 and 50 Mi.)

2.1-39

km  16-32 32-48 48-64 64-80 Total for
mi.  10-20 20-30 30-40 40-50 Sector
South South West-Residential
2005 Population 222 0 0 0 222
2010 Population 246 0 0 0 246
2015 Population 267 0 0 0 267
2020 Population 288 0 0 0 288
2030 Population 323 0 0 0 323
2040 Population 380 0 0 0 380
2050 Population 447 0 0 0 447
2060 Population 527 0 0 0 527
2070 Population 622 0 0 0 622
2080 Population 734 0 0 0 734
South South West-Transient
2005 Population 371 30 0 0 401
2010 Population 412 34 0 0 446
2015 Population 449 37 0 0 486
2020 Population 485 40 0 0 525
2030 Population 545 45 0 0 590
2040 Population 645 53 0 0 698
2050 Population 763 63 0 0 826
2060 Population 903 75 0 0 978
2070 Population 1068 89 0 0 1157
2080 Population 1264 105 0 0 1369
South West-Residential
2005 Population 0 0 0 0 0
2010 Population 0 0 0 0 0
2015 Population 0 0 0 0 (]
2020 Population 0 0 0 0 0
2030 Population 0 0 0 0 0
2040 Population 0 0 0 0 0
2050 Population 0 0 0 0 0
2060 Population 0 0 0 0 0
2070 Population 0 0 0 0 0
2080 Population 0 0 0 0 0
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Table 2.1.3-204 (Sheet 8 of 12)

Resident and Transient Population Projections

between 16 and 80 Km (10 and 50 Mi.)

km
mi.

16-32
10-20

32-48
20-30

48-64
30-40

64-80
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Total for
Sector

South West-Transient

2005 Population
2010 Population
2015 Population
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2080 Population
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Table 2.1.3-204 (Sheet 9 of 12)

Resident and Transient Population Projections

between 16 and 80 Km (10 and 50 Mi.)

2.1-41

km  16-32 32-48 48-64 64-80 Total for
mi.  10-20 20-30 30-40 40-50 Sector
West-Residential
2005 Population 0 561 0 0 561
2010 Population 0 625 0 0 625
2015 Population 0 681 0 0 681
2020 Population 0 740 0 0 740
2030 Population 0 836 0 0 836
2040 Population 0 982 0 0 982
2050 Population 0 1158 0 0 1158
2060 Population 0 1365 0 0 1365
2070 Population 0 1608 0 0 1608
2080 Population 0 1893 0 0 1893
West-Transient
2005 Population 8 257 0 0 265
2010 Population 287 0 0 296
2015 Population 10 314 0 0 324
2020 Population 11 340 0 0 351
2030 Population 12 385 0 0 397
2040 Population 14 455 0 0 469
2050 Population 17 538 0 0 555
2060 Population 20 636 0 0 656
2070 Population 24 752 0 0 776
2080 Population 28 889 0 0 917
West North West-Residential
2005 Population 2 1206 528 261 1997
2010 Population 2 1340 582 291 2215
2015 Population 2 1461 630 313 2406
2020 Population 2 1584 684 344 2614
2030 Population 2 1793 763 384 2942
2040 Population 2 2116 892 446 3456
2050 Population 2 2493 1039 517 4051
2060 Population 2 2943 1219 608 4772
2070 Population 2 3474 1423 709 5608
2080 Population 2 4096 1664 826 6588
Rev. 3 |



LNP COL 2.1-1

Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

Table 2.1.3-204 (Sheet 10 of 12)

Resident and Transient Population Projections

between 16 and 80 Km (10 and 50 Mi.)

2.1-42

km  16-32 32-48 48-64 64-80 Total for
mi.  10-20 20-30 30-40 40-50 Sector
West North West-Transient
2005 Population 82 1602 421 112 2217
2010 Population 91 1789 467 124 2471
2015 Population 99 1955 508 134 2696
2020 Population 108 2121 549 145 2923
2030 Population 122 2399 618 162 3301
2040 Population 144 2837 727 190 3898
2050 Population 170 3355 856 223 4604
2060 Population 201 3967 1007 261 5436
2070 Population 238 4691 1185 306 6420
2080 Population 281 5547 1395 358 7581
North West-Residential
2005 Population 67 801 1321 5843 8032
2010 Population 75 892 1476 6451 8894
2015 Population 82 973 1608 6994 9657
2020 Population 88 1058 1746 7540 10,432
2030 Population 101 1197 1970 8435 11,703
2040 Population 117 1414 2323 9871 13,725
2050 Population 137 1668 2735 11,551 16,091
2060 Population 162 1970 3222 13,531 18,885
2070 Population 191 2329 3802 15,839 22,161
2080 Population 224 2752 4479 18,542 25,997
North West-Transient
2005 Population 155 258 4598 3523 8534
2010 Population 174 288 5104 3889 9455
2015 Population 190 315 5555 4215 10,275
2020 Population 206 341 6005 4541 11,093
2030 Population 233 386 6755 5080 12,454
2040 Population 276 456 7950 5950 14,632
2050 Population 326 539 9357 6969 17,191
2060 Population 385 637 11,012 8163 20,197
2070 Population 455 753 12,960 9562 23,730
2080 Population 538 890 15,253 11,200 27,881
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LNP COL 2.1-1 Table 2.1.3-204 (Sheet 11 of 12)
Resident and Transient Population Projections
between 16 and 80 Km (10 and 50 Mi.)

km  16-32 32-48 48-64 64-80

Total for
mi.  10-20 20-30 30-40 40-50 Sector
North North West-Residential
2005 Population 501 998 13,160 9828 24,487
2010 Population 556 1115 14,811 11,031 27,513
2015 Population 606 1217 16,248 12,078 30,149
2020 Population 659 1323 17,729 13,144 32,855
2030 Population 745 1496 20,175 14,914 37,330
2040 Population 877 1767 24,076 17,804 44,524
2050 Population 1034 2084 28,734 21,248 53,100
2060 Population 1217 2463 34,322 25,379 63,381
2070 Population 1441 2911 41,008 30,318 75,678
2080 Population 1695 3438 48,992 36,241 90,366
North North West-Transient
2005 Population 155 258 2049 1551 4013
2010 Population 174 288 2299 1741 4502
2015 Population 190 315 2520 1908 4933
2020 Population 206 341 2741 2076 5364
2030 Population 233 386 3112 2357 6088
2040 Population 276 456 3710 2810 7252
2050 Population 326 539 4422 3350 8637
2060 Population 385 637 5271 3993 10,286
2070 Population 455 753 6283 4760 12,251
2080 Population 538 890 7490 5674 14,592
2005 Population
Residential Total 89,356 156,068 316,541 465,829 1,027,794
Cumulative Total
(Residential plus 109,998 172,257 344,055 497,306 1,123,616
Transient)
2010 Population
Residential Total 99,942 176,944 363,095 526,183 1,166,164
Cumulative Total
(Residential plus 123,060 195,212 394,264 562,213 1,274,749
Transient)
2015 Population
Residential Total 109,308 195,521 404,851 579,938 1,289,618
Cumulative Total
(Residential plus 134,616 215,629 439,244 620,014 1,409,503
Transient)
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LNP COL 2.1-1 Table 2.1.3-204 (Sheet 12 of 12)
Resident and Transient Population Projections
between 16 and 80 Km (10 and 50 Mi.)

km  16-32 32-48 48-64 64-80

Total for
mi.  10-20 20-30 30-40 40-50 Sector

2020 Population
Residential Total 118,873 214,350 446,840 633,814 1,413,877
Cumulative Total
(Residential plus 146,369 236,299 484,456 677,937 1,545,061
Transient)

2030 Population
Residential Total 134,460 245,271 516,374 721,639 1,617,744
Cumulative Total
(Residential plus 165,561 270,262 559,305 772,443 1,767,571
Transient)

2040 Population
Residential Total 160,716 299,516 648,118 889,294 1,997,644
Cumulative Total
(Residential plus 197,961 329,811 700,495 952,820 2,181,087
Transient)

2050 Population
Residential Total 192,300 366,180 817,125 1,102,503 2,478,108
Cumulative Total
(Residential plus 236,921 402,938 881,094 1,182,182 2,703,135
Transient)

2060 Population
Residential Total 230,276 448,118 1,034,961 1,375,668 3,089,023
Cumulative Total
(Residential plus 283,758 492,759 1,113,166 1,475,912 3,365,595
Transient)

2070 Population
Residential Total 276,130 548,996 1,317,271 1,727,985 3,870,382
Cumulative Total
(Residential plus 340,266 603,262 1,412,984 1,854,480 4,210,992
Transient)

2080 Population
Residential Total 331,066 673,030 1,685,320 2,185,517 4,874,933
Cumulative Total
(Residential plus 408,015 739,058 1,802,588 2,345,599 5,295,260
Transient)

Notes:

To account for the difference in distance between each LNP unit and the LNP centerpoint, 0.16 km
(0.1 mi.) was added to each radial distance to conservatively adjust the population data. The totals
are subject to rounding differences.

km = kilometer
mi. = mile
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Table 2.1.3-205 (Sheet 1 of 2)
Recreational Areas within 80 Km (50 Mi.) of the LNP
Average Average Approximate
Daily Daily Percent Projected Distance® and
Area Attendance Capacity Utilization Capacity Direction to LNP
Cedar Key
Museum State
Park 56 884 6.3% 908 42.3 km (26.3 mi.) E
Cedar Key Scrub
State Park 46 216 21.3% 352 37.5 km (23.3 mi.) SE
Crystal River
Archaeological
State Park 52 488 10.7% 588 18.2 km (11.3 mi.) N
Crystal River
Preserve State
Park 748 NA NA NA 9.0 km (5.6 mi.) NE
Dade Battlefield 66.5 km (41.3 mi.)
Historic State Park 51 980 5.2% 980 NW
Devil's Millhopper
State Park 122 480 25.4% 480 73.2km (45.5mi.) S
Dudley Farm
Historic State Park 44 260 16.9% 260 64.8 km (40.3 mi.) S
Fanning Springs
State Park 770 1010 76.2% 1318 63.9 km (39.7 mi.) SE
Fort Cooper State 41.3 km (25.7 mi.)
Park 68 1018 6.7% 1302 NW
Goethe State
Forest 5® NA NA NA 2.6km (1.6 mi.) S
Homosassa
Springs Wildlife
State Park 895 6464 13.8% 6464 30.1 km (18.7 mi.) N
Lake Griffin State
Park 97 622 15.6% 904 73.7 km (45.8 mi.) W
Manatee Springs
State Park 367 2536 14.5% 2544 55.8 km (34.7 mi.) SE
Marjorie Harris
Cross Carr Florida
Greenway 82 © NA NA NA 5.2km (3.2 mi.) S
Marjorie Kinnan
Rawlings Historic 63.2 km (39.3 mi.)
State Park 55 120 45.8% 120 SW
Ocala National
Forest NA NA NA NA 63.7 km (39.6 mi.) W
Rev. 3 |
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Table 2.1.3-205 (Sheet 2 of 2)
Recreational Areas within 80 Km (50 Mi.) of the LNP

Average Average Approximate
Daily Daily Percent Projected Distance and

Area Attendance Capacity Utilization  Capacity Direction® to LNP
Paynes Prairie
Preserve State
Park 533 2820 18.9% 2850 57.3 km (35.6 mi.) SW
Rainbow Springs
State Park 541 1775 30.5% 1835 16.9 km (10.5 mi.) W
San Felasco
Hammock
Preserve State
Park 157 816 19.2% 1616 71.6 km (44.5mi.) S
Silver River State
Park 629 1074 58.6% 1602 56.7 km (35.2 mi.) W
Wacasassa Bay
State Park 72 208 34.6% 280 9.5km (5.9 mi.) E
Withlacoochee
State Forest 1869 NA NA NA 22.5km (14.0 mi.) W
Yulee Sugar Mill
Ruins Historic
State Park 87 288 30.2% 288 32.1 km (20.0 mi.) N
TOTAL 7346 22,059 - - -

Notes:
a) Distances were obtained from Figure 2.1.3-203.

b) Attendance is estimated based on the amount of fees paid. Due to the open access of multiple
entrances of the forest, many people do not pay fees, and are therefore not accounted for in attendance
estimate.

c) Attendance reported for the portion of the Greenway to the west of Lake Rosseau.

E = east

km = kilometer

mi. = mile

N = north

NA = Data not available (due to open access in these recreation areas, capacity information is
unavailable).

S = south

W = west

Sources: References 2.1-214, 2.1-215, 2.1-216, 2.1-217, 2.1-218, 2.1-219, 2.1-220, 2.1-221, 2.1-222,
2.1-223, 2.1-224, 2.1-225, 2.1-226, 2.1-227, 2.1-228, 2.1-229, 2.1-230, and 2.1-231
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Table 2.1.3-206 (Sheet 1 of 3)

within an 80-Km (50-Mi.) Radius

Total Population Distance

Place Name in 2000 Kilometers Miles Direction
ALACHUA 5932 77.6 48.2 NNE
ARCHER 1282 51.6 32.1 NNE
BAYPORT 24 58.6 36.4 S
BELL 349 79.3 49.2 NNW
BELLEVIEW 2554 54.3 33.8 E
BEVERLY HILLS 8317 235 14.6 SE
BRONSON 981 416 25.8 N
BROOKRIDGE 3141 59.4 36.9 SSE
BROOKSVILLE 7250 61.9 38.4 SSE
BUSHNELL 2160 67.1 41.7 SE
CEDAR KEY 775 40.9 254 W
CENTER HILL 951 77.2 48.0 SE
CHIEFLAND 1996 50.2 31.2 NNW
CITRUS SPRINGS 4159 16.6 10.3 ESE
COLEMAN 697 61.6 38.3 ESE
CROSS CITY 1839 79.2 49.2 NW
CRYSTAL RIVER 3339 19.2 11.9 S
DUNNELLON 1919 15.8 9.8 E
FANNING SPRINGS 668 64.8 40.2 NNW
FLORAL CITY 4889 47.8 29.7 SE
FRUITLAND PARK 3197 73.4 456 ESE
GAINESVILLE 95605 71.18 442 NNE
HAWTHORNE 1400 77.4 481 NE
HERNANDO 8415 30.7 19.1 SE
HERNANDO BEACH 2150 67.2 41.8
HOMOSASSA 2263 324 20.2
HOMOSASSA SPRINGS 12750 30.6 19.0
HORSESHOE BEACH 202 76.5 475 WNW
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Table 2.1.3-206 (Sheet 2 of 3)

within an 80-Km (50-Mi.) Radius

Total Population Distance

Place Name in 2000 Kilometers Miles Direction
HUDSON 12724 79.0 491 S
INGLIS 1491 6.6 4.1 SW
INVERNESS 6725 38.7 24.0 SE
ISTACHATTA 61 56.8 353 SE
LACOOCHEE 1172 80.4 50.0 SSE
LADY LAKE 11,678 70.1 435 ESE
LAKE PANASOFFKEE 3445 62.2 38.6 SE
LECANTO 4738 27.3 17.0 SSE
LEESBURG 15884 78.0 48.4 ESE
MASARYKTOWN 881 71.9 447 SSE
MICANOPY 623 58.2 36.2 NE
NEWBERRY 3331 63.6 39.5 N
NORTH BROOKSVILLE 1479 59.3 36.9 SSE
OCALA 45622 48.4 30.1 ENE
OKAHUMPKA 204 79.3 49.3 ESE
OTTER CREEK 109 31.5 19.6 NNW
REDDICK 567 52.4 32.6 NE
RIDGE MANOR 4122 76.6 47.6 SE
SILVER SPRINGS
SHORES 6554 59.8 37.2 E
SOUTH BROOKSVILLE 1339 63.9 39.7 SSE
SPRING HILL 69196 65.9 41.0 S
SUGARMILL WOODS 6479 39.5 24.5 SSE
TIMBER PINES 5817 67.0 41.7 S
TRENTON 1548 62.9 39.1 NNW
WEBSTER 812 75.4 46.9 SE
WEEKI WACHEE 9 62.1 38.6 S
WEEKI WACHEE
GARDENS 1162 60.0 37.3 S
WILDWOOD 4031 61.1 38.0 ESE
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LNP COL 2.1-1 Table 2.1.3-206 (Sheet 3 of 3)
2000 Population of Cities and Communities
within an 80-Km (50-Mi.) Radius

. Distance
Total Population
Place Name in 2000 Kilometers Miles Direction
WILLISTON 2304 38.7 24 1 NNE
YANKEETOWN 647 12.9 8.0 WsSW
Notes:
E = east
N = north
S = south
W = west

Source: Reference 2.1-213
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LNP COL 2.1-1 Table 2.1.3-207
Estimated and Projected Residential and Transient Population Density
within 80 Km (50 Mi.) of the LNP (People per Square Mile)

People per Square Mile

0 to 16 km 0 to 32 km 0 to 80 km

Year (0 to 10 mi.) (0 to 20 mi.) (0 to 50 mi.)
Year 2000 81 97 126
Year 2010 102 123 170
Year 2015 117 136 184
Year 2020 121 146 201

Notes:

To account for the difference in distance between each LNP unit and the LNP centerpoint, 0.16 km
(0.1 mi.) was added to each radial distance to conservatively adjust the population data.

km = kilometer
mi. = mile
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2.2 NEARBY INDUSTRIAL, TRANSPORTATION, AND MILITARY
FACILITIES

This section of the referenced DCD is incorporated by reference with the
following departures and/or supplements.

LNP COL 2.2-1 As outlined in the U.S. Nuclear Regulatory Commission (NRC) Regulatory Guide

LNP COL 3.3-1 1.206, information was compiled on major manufacturing plants, chemical plants,

LNP COL 3.5-1 refineries, storage facilities, mining and quarrying operations, military bases,
missile sites, transportation routes and facilities, oil and gas pipelines, drilling
operations and wells, and underground gas storage facilities within 8 kilometers
(km) (5 miles [mi.]) of the Levy Nuclear Plant Units 1 and 2 (LNP) site. In the
case where there were no facilities located within 8 km (5 mi.) of the LNP,
information was collected on nearby facilities, and the study radii expanded to
include the closest facility within each category. A collection of electronic
resources (websites), an Environmental Data Resources, Inc. (EDR) report, and
the State of Florida geographical information system (GIS) data clearinghouse
were used to compile the information. Facilities that may manufacture, store, or
transport materials that may be toxic, flammable, or explosive, such as chlorine,
ammonia, compressed or liquid oxygen, or propane were identified based on the
information provided in the EDR report and the Florida Geographic Data Library
(FGDL). Information was also gathered on military firing and bombing ranges and
any nearby flight, holding, and landing patterns.

STD DEP 1.1-1  Subsection 2.2.1 of the DCD is renumbered as Subsection 2.2.4 and moved to
the end of Final Safety Analysis Report (FSAR) Section 2.2. This is being done to
accommodate the incorporation of Regulatory Guide 1.206 numbering
conventions for FSAR Section 2.2.

2.2.1 LOCATIONS AND ROUTES

LNP COL 2.2-1 The LNP is located in the southern part of Levy County, Florida, east of U.S.

LNP COL 3.3-1 Highway 19/98 (State Route [SR] 55) and near the cities and towns of Inglis,

LNP COL 3.5-1 Yankeetown, and Crystal River. Figure 2.2.1-201 shows the site location and
surrounding region. Other nearby cities and towns include Lebanon, Tidewater,
Dunnellon, Otter Creek, Chiefland, Bronson, and Fanning Springs, as presented
on Figure 2.2.1-201. Topographic features of the surrounding region are shown
on FSAR Figure 2.3.2-222.

The area immediately adjacent to the LNP site to the north is primarily
state-owned forest land, known as the Goethe State Forest (see FSAR
Figure 2.1.3-203). The Department of Agriculture and Consumer Services,
Division of Forestry, manages the Goethe State Forest through timber
management, wildlife management, ecological restoration, and outdoor
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recreation, such as picnicking, hiking, biking, fishing, wildlife viewing, overnight
camping, and horseback riding (Reference 2.2-201).

No maijor industrial activities are located within the 8-km (5-mi.) radius of the LNP
site (Figure 2.2.1-202). Topographic features of the 8-km (5-mi.) radius are
shown on FSAR Figure 2.3.2-221. FSAR Subsection 2.2.2.1 provides a
description and map showing the location and distance of commercial and
industrial facilities in relation to the LNP site. The majority of the industrial
development in the 80-km (50-mi.) radius of the LNP site is located in the
urbanized areas of Levy, Marion, and Citrus counties. This development is
discussed further in FSAR Subsection 2.2.2.8.

No active quarrying or mining facilities are located within the 8-km (5-mi.) radius
of the LNP site. Gulf Rock, Inc., is an inactive mine located 6.3 km (3.9 mi.) from
the LNP site (Figure 2.2.1-203). Inglis Mine, which is owned by Citrus Mining and
Timber, is an active limestone mine located approximately 9.7 km (6 mi.) from
the LNP site (Reference 2.2-202). Citrus Mining and Timber, and Cemex USA
plan to expand the quarry from 136 to 327 hectares (ha) (335 to 809 acres [ac.]).
The local community, however, opposes the expansion and is concerned that the
mine is located in an environmentally sensitive area (Reference 2.2-202).

Holcim (US), Inc., operates the Crystal River quarry located outside of the 8-km
(5-mi.) radius (Figure 2.2.1-203) and is a supplier of Portland and blended
cements and related mineral components (Reference 2.2-203). The facility is
located in Citrus County south of the Cross Florida Barge Canal (CFBC)
(Reference 2.2-204). The facility is a crushed and broken limestone facility and
has an air permit (Reference 2.2-205). Fourteen additional mining or quarrying
facilities are located within a 40-km (25-mi.) radius of the LNP site

(Figure 2.2.1-203).

Plum Creek Timberlands, L.P., is planning a mining operation, Titan Mines —
Phase 2, within 8 km (5 mi.) of the LNP site, approximately 1.6 km (1 mi.) west of
U.S. Highway 19 (Figure 2.2.1-203) (Reference 2.2-206). Plum Creek
Timberlands, L.P., recently received a general construction modification permit
for the 1618.7-ha (4000-ac.) tract of land they own. The proposed mining
operation is to encompass 3.9 ha (9.7 ac.) of the 1618.7-ha (4000-ac.) tract
(Reference 2.2.-206).

In addition to Orlando and Tampa, which are located beyond the 80-km (50-mi.)
radius, Gainesville and Ocala are two major transportation hubs for central
Florida that are located within the region (Figure 2.2.1-201). Gainesville and
Ocala are served by rail lines, as well as major interstates and highways that
serve local and interstate traffic. These highways and interstates are described in
further detail in FSAR Subsection 2.2.2.5.

No airports or private airstrips are located within the 8-km (5-mi.) radius of the
LNP site (Figure 2.2.1-204). J.R.’s private airstrip and the Crystal River Power
Plant Heliport are located within a 16-km (10-mi.) radius of the site. Airport
operations are described in further detail in FSAR Subsection 2.2.2.7.
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No active military facilities are within 8 km (5 mi.) of the LNP site

(Figure 2.2.1-205). Florida National Guard, Company B, 3" Battalion, 20th
Special Forces Group and the 690" Military Police Company National Guard are
the only significant military facilities located within an 80-km (50-mi.) radius of the
LNP site, as presented on Figure 2.2.1-205. Florida National Guard, Company B,
3" Battalion, 20" Special Forces is located in Brooksville, Florida and is 67.6 km
(42 mi.) from the site. The 690" Military Police Company National Guard is
located in Crystal River, Florida, adjacent to the Crystal River Airport, and is
24.5 km (15.2 mi.) from the site.

No active railroads are located within the 8-km (5-mi.) radius of the LNP site. Two
railroad lines, an abandoned track and an active line, are located within 16 km
(10 mi.) of the LNP site. FSAR Subsection 2.2.2.6 describes these lines in further
detail.

The Withlacoochee River is located south of the LNP site and extends in an
east-west direction (Figure 2.2.1-201). The river is not used for commercial traffic
and is classified by the Florida Department of Environmental Protection (FDEP)
as an outstanding surface water body (Reference 2.2-207). The CFBC is located
approximately 8 km (5 mi.) to the south of the LNP site (Figure 2.2.1-201). The
CFBC is primarily used for recreational boating, with minor barge traffic to and
from the Inglis Mine. FSAR Subsection 2.2.2.4 describes the surrounding
waterways in further detail.

222 DESCRIPTIONS

Based on the EDR report, electronic resource review, and an aerial photo survey,
no significant industrial activities, as described in Regulatory Guide 1.206, are
located within the 8-km (5-mi.) radius of the LNP site. Some commercial
automotive service, parts, storage, and gas stations are located within the
surrounding area (Reference 2.2-208).

2.2.2.1 Description of Facilities

The following potentially hazardous commercial and industrial facilities are
located within 8-km (5-mi.) of the LNP site (Figure 2.2.2-201):

. One Tier 2 facility (discussed further in FSAR Subsection 2.2.2.2). Tier 2
facilities store or manufacture hazardous materials and submit a
hazardous chemical inventory report to state and local agencies
(Reference 2.2-208).

° Three leaking underground storage tanks (LUST).
. Eleven underground storage tanks (UST).
. Two aboveground storage tanks (AST).
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. Eight wastewater (WW) sites.

. Three Resource Conservation and Recovery Information System
(RCRIS) small quantity generators (SQG).

. Two emergency response notification systems (ERNSs) (ERNS reports
releases of oil and hazardous substances).

. One Integrated Compliance Information System (ICIS) (ICIS is a system
that supports the information needs of the national enforcement and
compliance program and the National Pollutant Discharge Elimination
System [NPDES] program).

. One clandestine drug lab (CDL) (law enforcement agencies located
chemicals or other items that indicate the presence of a CDL or dump
site).

Table 2.2.2-201 presents detailed information on the facilities listed in this
subsection, including the company associated with each facility. The locations of
identified hazards are shown on Figure 2.2.2-201. Metal Industries, Inc., is a
Superfund Site located approximately 19.3 km (12 mi.) from the LNP site
(References 2.2-209 and 2.2-210). A site inspection completed in 1988 indicated
the U.S. Environmental Protection Agency (USEPA) plans no further remedial
action (Reference 2.2-209).

2.2.2.2 Description of Products and Materials

No manufacturing facilities that use or store hazardous products are located
within the 8-km (5-mi.) radius of the LNP site (Figure 2.2.2-201). A Tier 2 facility
(the Town of Inglis water treatment plant [WTP]) is located approximately 4.8 km
(3 mi.) from the LNP site and stores/uses hazardous chemicals. Tier 2 facilities
are those that store or manufacture hazardous materials (Reference 2.2-208).
Table 2.2.2-202 presents the chemicals and the quantities stored/used at the
Town of Inglis WTP. Florida Public Ultilities is located on the east side of U.S.
Highway 19 approximately 5.5 km (3.4 mi.) south of the LNP site

(Reference 2.2-210). This facility, located in the Town of Inglis, provides propane
gas and has three tanks on-site. One tank has a storage capacity of 113,563
liters (30,000 gallons) and each of the other two tanks can store 68,137 liters
(18,000 gallons). No other explosives are located at this facility.

On-site chemical storage that supports plant operation is discussed in the
Westinghouse Electric Company, LLC, AP1000 Design Control Document for the
certified design as amended (DCD) Subsection 6.4.4. Transported materials are
discussed in FSAR Subsection 2.2.3.2.1.
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2.2.2.3 Description of Pipelines

Based on information from the EDR, no petroleum pipelines are present within

the 8-km (5-mi.) radius of the LNP site (Reference 2.2-208). Three underground
natural gas pipelines are located on the eastern side of U.S. Highway 19

alongside the remaining rail bed from the abandoned railroad track. The pipelines
run parallel to U.S. Highway 19, approximately 1769 m (5803 ft.) to the
west-northwest of the LNP site. |

76.2-cm (30-in.) and 91.4-cm (36-in.) diameter pipe, which are owned by FGT.
The 20.3-cm (8-in.) pipeline is buried to a minimum of 0.9 meters (m) (3 feet [ft.])
below ground surface (bgs), and is 2123 m (6966 ft.) west of the LNP site. The
pipeline has a maximum pressure of 912 pounds per square inch (psi). The
76.2-cm (30-in.) pipeline is buried a minimum of 0.9 m (3 ft.) bgs. The pipeline
has a maximum pressure of 1200 psi and is located 1769 m (5803 ft.) west-
northwest of the LNP site. The 91.4-cm (36-in.) pipeline is buried a minimum of
0.9 m (3 ft.) bgs. The pipeline has a maximum pressure of 1333 psi and is
located 1757 m (5763 ft.) west-northwest of the LNP site. There are no plans to
carry any other product in the pipelines except for natural gas. The locations of
the 20.3-cm (8-in.), 76.2-cm (30-in.), and 91.4-cm (36-in.) pipelines with respect
to the safety-related structures of the LNP are shown in Figure 2.2.2-202.

The three natural gas pipelines consist of 20.3-centimeter (cm) (8-inch [in.]), l

2.2.2.4 Description of Waterways

Five waterways are located within the 8-km (5-mi.) radius of the LNP site. The
waterways include Ten Mile Creek, which connects to Cow Creek and the Gulf of
Mexico, Spring Run Creek, which extends to the Gulf of Mexico, Lake Rousseau,
the CFBC, and Withlacoochee River (Reference 2.2-211). Lake Rousseau’s main
channel is 4.3 t0 5.2 m (14 to 17 ft.) deep, the CFBC is 3.7 m (12 ft.) deep, and
Withlacoochee River is 3 m (10 ft.) deep (References 2.2-212, 2.2-213, and
2.2-214).

Recreational boating within the 8-km (5-mi) radius is likely to be associated with
Cow Creek, Lake Rousseau, the CFBC, and Withlacoochee River. Inglis Lock
was constructed from 1964 to 1970. The lock measures 26 m (84 ft.) by 183 m
(600 ft.) and was constructed from heavy steel (Reference 2.2-215). The Inglis
Lock was operated after the termination of the CFBC, until delayed maintenance
activities resulted in the decommissioning of the lock in 1999

(Reference 2.2-216). The CFBC was renamed the Marjorie Harris Carr Cross
Florida Greenway and is now used for recreational boating (see FSAR

Figure 2.1.3-204) (Reference 2.2-217). The Inglis Mine utilizes the section of the
barge canal to the west of U.S. Highway 19. The Inglis Mine has a slip on the
northern side of the CFBC that is used for periodic shipments of limestone. The
Inglis Mine is located outside of the 8-km (5-mi.) radius of the LNP site

(Figure 2.2.1-203).
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2225 Description of Highways

The major highway located near the LNP site leading to Gainesville and Ocala

include U.S. Highway 19/98 (SR 55). Figure 2.2.1-201 shows the transportation
routes in the region of the LNP site. Interstate 75 (I-75) is the closest interstate,
which is located approximately 45 km (28 mi.) to the east of the LNP site.

At its nearest point, U.S. Highway 19/98 (SR 55) is located approximately

1974 m (6477 ft.) from the center of the LNP site (Figure 2.2.2-201). The average
annual daily traffic (AADT) counts at the four closest monitoring points within the
8-km (5-mi.) radius of the LNP site range from 1600 (Site 340086-SR 121,

0.32 km (0.2 mi.) northeast of SR 55) to 8600 (Site 340069—-SR 55 at the
southern city limits of Inglis) cars per day (Reference 2.2-218). This highway is
mainly used for local traffic and local commodity deliveries.

2226 Description of Railways

Two railroad lines are located within 16 km (10 mi.) of the LNP site. The lines
include an abandoned track with only the rail bed remaining, which is located
northeast of the site and north of SR 336, and an active railroad line operated by
CSX Transportation, Inc. (CSX), which is located southeast of the LNP site. The
CSX line runs from the city of Crystal River northeast to the city of Dunnellon.

In accordance with NRC Regulatory Guide 1.206, further analysis of the CSX rail
segment was not conducted, as it lies outside of the 8-km (5-mi.) radius of the
LNP site.

2.2.2.7 Description of Airports

No airports are within the 8-km (5-mi.) radius of the LNP site (Figure 2.2.1-204).
J.R.’s private airstrip is 10.1 km (6.3 mi.) from the LNP site, and the Crystal River
Power Plant Heliport is 14.5 km (9 mi.) from the site. Nine public airports and 48
private airports or airstrips are located between the 16-km (10-mi.) and 80-km
(50-mi.) radii of the LNP site, but the locations of the private airports have limited
facilities. No further analysis was performed on the private airports or airstrips.
The nine public airports and their distances from the plant are shown below:

o Crystal River Airport (Citrus County)-23.3 km (14.5 mi.)

. Marion County Dunnellon Airport (Marion County)—-23.8 km (14.8 mi.)
. Williston Municipal Airport (Levy County)-34.1 km (21.2 mi.)

o Ocala International Airport (Marion County)—40.1 km (24.9 mi.)

o George T. Lewis Airport (Levy County)-42.7 km (26.2 mi.)

. Inverness Airport (Citrus County)—42.7 km (26.2 mi.)
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o Hernando County Airport (Hernando County)—68.6 km (42.6 mi.)
. Gainesville Regional Airport (Alachua County)-76.1 km (47.3 mi.)
. Cross City Airport (Dixie County)-78.7 km (48.9 mi.).

Approximately 50 aircraft are based at the Crystal River Airport

(43 single-engine, 5 multi-engine, 1 helicopter, and 1 glider airplane), with
approximately 100 aircraft operations per day (49 percent local general

aviation [49 flights]; 49 percent transient general aviation [49 flights]; 1 percent air
taxi aviation [1 flight]; and less than 1 percent military [1 flight])

(Reference 2.2-219). Future plans for the airport include a 1524-m (5000-ft.)
extension of the east-west runway to be completed within the next 4 to 5 years.
This improvement is designed to make aircraft landings safer and will not
increase traffic. No aircraft accidents or collisions have occurred at Crystal River
Airport that have resulted in fatalities or that have been considered serious
accidents. Only minor landing mishaps that did not result in property damage
have been reported by airport operations.

Approximately 52 aircraft are based at Marion County Dunnellon Airport

(42 single-engine, 5 multi-engine, and 5 ultralights), with approximately

41 aircraft operations per day (80 percent local general aviation [33 flights] and
20 percent transient general aviation [8 flights]) (Reference 2.2-220). Future
plans for the airport include rehabilitation of the two existing runways to
accommodate slightly larger general aviation and corporate aircraft. An increase
in traffic is not expected. Two accidents occurred in the past 3 years at Marion
County Dunnellon Airport.

Approximately 36 aircraft are based at Williston Municipal Airport (27
single-engine, 3 multi-engine, 2 jet planes, 2 helicopters, and 2 ultralights), with
approximately 45 aircraft operations per day (30 percent local general

aviation [14 flights] and 70 percent transient general aviation [31 flights]).
Skydiving also takes place from the Williston Municipal Airport

(Reference 2.2-221). Williston Municipal Airport will be constructing new hanger
storage and anticipates a 20 percent growth in operations. No aircraft accidents
or collisions have occurred at Williston Municipal Airport that have resulted in
fatalities or that have been considered serious accidents. Only minor landing
mishaps that did not result in property damage have been reported by airport
operations.

The closest large-scale public airport to the LNP site is the Ocala International
Airport (Figure 2.2.1-204). Ocala International Airport maintains 155 aircrafts
used for general aviation with approximately 110,000 operations annually. No
plans to expand the runways are projected for the near future at Ocala
International Airport; however, within in the next 10 to 15 years, the airport plans
to expand. The airport was not able to provide accident information.
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George T. Lewis Airport, also known as the Cedar Key Airport, is located on an
island 1.6 km (1 mi.) west of Cedar Key and is owned by Levy County
(Reference 2.2-222). The airport is public, does not have service staff, and has
very light operations. George T. Lewis Airport has no aircraft types or operations
data and has no plans to expand. The main function of this airport is to serve the
resort and recreation activities at Cedar Key (Reference 2.2-222).

The Inverness Airport maintains 35 total aircraft with approximately 14,965
annual operations (25 single-engine, 1 twin-engine, 3 helicopters, 1 ultralight,
and 5 military aircraft) (Reference 2.2-227).

The Hernando County Airport maintains166 total aircrafts with approximately
72,500 annual operations (125 single-engine, 16 twin-engine, 8 jets,

15 helicopters, and 2 ultralights). Currently, the airport is extending one of the
runways and will eventually move both of them in the near future. No major
accidents have been reported.

Approximately 135 aircrafts are based at the Gainesville Regional Airport, with
93,502 annual operations. Helicopters for the Gainesville Police and Alachua
County Sheriff's Department are also housed at this airport, in addition to
operating a flight school. Additional growth for the airport will be associated with
the Eclipse 500. In the past 20 years, one accident resulting in a fatality has been
reported.

The Cross City Airport maintains 11 total aircrafts with approximately 17,885
annual operations (9 single-engine, 1 jet, and 1 helicopter) (Reference 2.2-228).

Table 2.2.2-203 describes the types of aircraft and flying patterns for
aircraft-associated airports within the region. According to the Federal Aviation
Administration (FAA), there are no temporary flight restrictions (TFR) within

32 km (20 mi.) of the LNP site (Reference 2.2-223). The outer boundaries of five
airways are routed within 2 mi. of the LNP site: V7-521, VR1006, J119,
Q110-116-118 and Q112 (Figure 2.2.1-204).

2228 Projections of Industrial Growth

The LNP site is located in the southern part of Levy County immediately east of
U.S. Highway 19/98 (SR 55). The site is primarily timber and currently
undeveloped. The Goethe State Forest is located to the northeast, and the
surrounding area is undeveloped agricultural land or sparsely populated rural
residential land use. Some commercial automotive service, parts, storage, and
gas stations are located within 8 km (5 mi.) of the site. These facilities are
primarily located along U.S. Highway 19 and County Route 40. Because Levy
County is primarily rural, the majority of the industrial development in an 80-km
(50-mi.) radius of the LNP site is located in the urbanized areas of Marion, and
Citrus counties. Personal communication with the Levy County Planning
Department indicates that no industrial growth is planned within an 8-km (5-mi.)
radius of the project site.
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Industrial development within a 16-km (10-mi.) radius of the LNP site is primarily
concentrated in Inglis along County Route 40 and U.S. Highway 19, and is
limited to metal fabrication, automotive repair shops, and several mining
operations. Mines within the 16-km (10-mi.) radius of the LNP site include the
Inglis Mine, located north of the CFBC; Holcim (US), Inc., located south of the
CFBC; and Crystal River Quarry located in the community of Red Level. Gulf
Rock Mine is located northwest of the LNP site and is inactive (Figure 2.2.1-203).

The LNP site is located in the southern portion of Levy County. Citrus County is
located to the south and Marion County is located to the east. Table 2.2.2-204
shows the largest employers in Citrus, Levy, and Marion counties. The largest
employers are within the utilities, education, and healthcare sectors
(References 2.2-224, 2.2-225, and 2.2-226).

223 EVALUATION OF POTENTIAL ACCIDENTS

The consideration of a variety of potential accidents, and their effects on the plant
or plant operation, is included in this subsection. General Design Criterion 4,
“Environmental and Missile Design Basis,” of Appendix A, “General Design
Criteria for Nuclear Power Plants,” to 10 Code of Federal Regulations (CFR)

Part 50, “Licensing of Production and Utilization Facilities,” requires that nuclear
power plant structures, systems, and components important to safety be
appropriately protected against dynamic effects resulting from equipment failures
that may occur within the nuclear power plant as well as events and conditions
that may occur outside the nuclear power plant.

2.2.3.1 Determination of Design Basis Events

In accordance with Regulatory Guide 1.206, C.1.2.2.3.1, design basis events are
defined as those accidents that have a probability of occurrence on the order of
10 per year or greater, and have potential consequences serious enough to
affect the safety of the plant to the extent that the guidelines in 10 CFR 100 could
be exceeded. The expected rate of occurrence exceeding the guidelines in

10 CFR 100 (on the order of magnitude of 10°° per year) is acceptable if, when
combined with reasonable qualitative arguments, the realistic probability can be
shown to be lower.

As presented in FSAR Subsection 2.2.2, there are no major industrial facilities
within 8 km (5 mi.) of the plant site that could adversely affect the safety of the
nuclear facility. A review of the materials transported or stored within this radius
indicates that the only sources that present a potential hazard are road
transportation of potentially explosive material, failures of the nearby natural gas
pipelines, and the accidental release of toxic materials from the nearby water
treatment plant. These sources are evaluated below.
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2.2.3.2 Explosions
2.2.3.21 Transportation of Explosives

Potential sources of explosions from nearby activities described in FSAR
Subsection 2.2.2 are limited to an explosion in highway transport.

U.S. Highway 19/98 is located to the west of the center of the site and its nearest
approach to the site is approximately 1974 m (6477 ft.), as presented in

Figure 2.2.2-201. This highway is mainly used for local traffic and local
commodity deliveries only. There is no indication that explosives are transported
past the project site by this highway (Reference 2.2-218).The major highway
through the area is I-75 located approximately 45 km (28 mi.) east of LNP. This is
the main north-south route through the area for commaodity traffic. Other
corridors, such as rail, water, and air, do not pose a potential hazard to LNP.
There is no rail traffic within an 8-km (5-mi.) radius of LNP. Water traffic is
presently limited to pleasure and/or fishing boats in the five navigable waterways
near the site. There are no military facilities within 8 km (5 mi.) of the site. There
are several small airports located 10.1 to 42.2 km (6.3 to 26.2 mi.) from the
project site, none of which support long-range air traffic.

The method for establishing the safe distances for explosive materials can be
based on a level of peak positive incident overpressure below which no
significant damage would be expected. Per Regulatory Guide 1.91, this is
conservatively established as 1 psi, defined by the following quantity distance
relationship.

R = kW1/3

Where, R is the distance in feet from the exploding charge of W
pounds (Ib.) of trinitrotoluene (TNT) (50,000 Ib. being the
maximum probable hazardous solid cargo for a single highway
truck). With R in feet and W in pounds, k = 45.

This results in a distance of 505 m (1658 ft.) for a pressure of 1 psi, which is well
below the separation distance of 1974 m (6477 ft.) from U.S. Highway 19/98.

Therefore, there are no adverse effects on LNP due to the transport of explosives
via roadway.

22322 Stationary Explosives

The Florida Public Utilities facility, located 5.5 km (3.4 mi.) from LNP in Inglis,
provides propane gas and has three tanks on-site. The facility houses one
113,562-liter (30,000-gallon) tank and two 68,137-liters (18,000-gallon) tanks.
Due to the relatively small quantity and the large separation distance from LNP,
the facility does not pose a potential hazard to LNP.
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22323 Nearby Gas Pipeline

There are three natural gas pipelines in the area of LNP as shown on

Figure 2.2.2-202. There is a 20.3-cm (8-in.) pipeline lateral that splits from a
76.2-cm (30-in.) pipeline 2123 m (6966 ft.) northwest of LNP and runs to the
north-northeast from LNP. It normally operates at or below 912 psi. Because the
20.3-cm (8-in.) pipeline is smaller and a greater distance from the plant, the
accident analysis for this pipeline is considered to be bounded by the accident
analysis for the 91.4-cm (36-in.) pipeline described below and does not require |
additional consideration.

The 76.2-cm (30-in.) pipeline is located to the west of the site and runs from the
south-southwest to the north-northeast. Itis 1769 m (5803 ft.) from the nearest
location of the LNP safety-related structures at its closest approach west- |
northwest of the site as shown on Figure 2.2.2-201, and has a maximum
operating pressure of 1200 psi.

The 91.4-cm (36-in.) pipeline runs parallel to the 76.2-cm (30-in.) pipeline, is
located to the west of the site and runs from the south-southwest to the
north-northeast. It is 1757 m (5763 ft.) from the nearest location of the LNP
safety-related structures at its closest approach west-northwest of the site as
shown on Figure 2.2.2-201, and has a maximum operating pressure of 1333 psi.

The distance between compressor stations for the 6.2-cm (30-in.) and 91.4-cm
(36-in.) lines is 104.9 km (65.2 mi.) and the distance between isolation valves is
14.3 km (8.9 mi.) (first section), 31.2 km (19.4 mi.) (second section), 29.6 km
(18.4 mi.) (third section), and 18.4 km (11.4 mi.) (fourth section). The impact of a
postulated rupture of the two larger pipelines was evaluated with respect to LNP. |
The analysis includes the following assumptions:

° Unconfined vapor explosions of natural gas are not considered credible
events. Therefore, deflagration of a natural gas/air mixture is taken as the
limiting case. In terms of plant safety, this is considered as assuring that a
mixture within the flammable limits is not present near the safety-related
structures.

° The release rate due to a double-ended circumferential rupture of the
76.2-cm (30-in.) line is conservatively taken as a constant rate of
14,280 Ib. per second from each side of the break. The release rate due
to a double-ended circumferential rupture of the 91.4-cm (36-in.) line is
conservatively taken as a constant rate of 23,726 Ib. per second from
each side of the break. These values assume that all of the released
natural gas is vapor and exits the failed pipeline at sonic velocity.

. The postulated breach is modeled as a continuous plume release with
Gaussian dispersion characteristics. The evaluation considered Pasquill
stability categories C through G and wind speeds from 1 to 15 m per
second (3.3 to 49.2 ft. per second). Pasquill stability categories are
described in Regulatory Guide 1.23, Revision 1.
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. Credit was taken for plume rise in accordance with Regulatory
Guide 1.194.

Based on these assumptions, the maximum downwind concentration was
determined to be less than 1 percent at LNP. This is well below the lower |
flammability limit (LFL) for natural gas of 4.8 percent in air. The downwind
concentration was estimated as a function of stability classes C, D, F and G and
wind speeds varying from 1 to 15 m per second (3.3 to 49.2 ft. per second). The
results demonstrate that the maximum distance of the frontal boundary of
flammable concentration (4.8 percent) from the pipeline is 1400 m (4594 ft.) for
stability category D and a wind speed of 15 m per second (49.2 ft. per second).
The majority of flammable portion of the gas cloud will be even closer to the
pipeline and, therefore, farther from the LNP site. This results in minimum
separation distance from the leading edge of a potentially flammable cloud to the
site critical structures of 356 m (1169 ft.).

The heat intensity for a sustained jet fire at the break location was determined to
be no more than 300 Btu/hr/ft* (equivalent to solar heat flux on the ground) at a
distance of 1120 m (3677 ft.) from the 91.4-cm (36-in.) pipeline.

The potential overpressure from the deflagration of the vapor cloud at the closest
point of approach (356 m [1169 ft.] from the site critical structures) is considered |
negligible (less than 1 psi).

Therefore, there are no adverse effects due to the unlikely rupture of the gas
pipelines at their closest location to LNP.

2.2.3.3 Toxic Chemicals

As previously noted, there is no rail or barge traffic within 8 km (5 mi.) of LNP.
The road transportation corridors within 8 km (5 mi.) of LNP include the following
routes. U.S. Highway 19/98, located 1.9 km (1.2 mi.) west of LNP, is mainly used
for local traffic and local commodity deliveries only. Four county roads are shown
on Figure 2.2.2-201: County Road 40, 4.5 km (2.8 mi.) south; County Road 40A,
4.8 km (3.0 mi.) southwest; SR 336, 6.8 km (4.2 mi.) east-northeast; and County
Road 337, 7.7 km (4.8 mi.) northeast of LNP. None of these roadways are
considered to carry regular heavy truck traffic. Due to the lack of major industries
in the area, significant commodity traffic on U.S. Highway 19/98 is expected to be
minimal, with the preferred route for north-south commaodity flow to be via I-75,
which is 45.1 km (28 mi.) east of LNP (Reference 2.2-218). Therefore, there are
no adverse effects to LNP likely due to the transportation of toxic materials.

Stationary hazardous chemical sources within 8 km (5 mi.) of LNP are limited to
the Inglis WTP located 4.8 km (3 mi.) from LNP (Reference 2.2-208). The
quantities stored at the plant are listed in Table 2.2.2-202. As shown in

Table 2.2.2-202, the quantities stored are small and are not significant sources of
airborne contamination even in the event of an accidental failure of the storage
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containers. Therefore, there are no sources of toxic chemicals within 8 km (5 mi.)
of LNP that could pose a threat to LNP.

There are no toxic gas release event hazards identified for the LNP site from
hazardous chemicals that are outside the scope of the DCD, as identified in DCD
Table 6.4-201.

2234 Fires

Fires originating from accidents at any facilities or transportation routes identified
above do not have the potential to endanger the safe operation of LNP because
the distances between potential accident locations and LNP are greater than

1.6 km (1 mi.). The closest potential source of a significant fire is the 76.2-cm
(30-in.) natural gas line at 1769 m (5803 ft.) from LNP. An evaluation of the heat
flux from a prolonged fire at the gas line results in a heat flux comparable to the
maximum solar heat flux on the surface of the earth (approximately 300 British
thermal units per hour per square foot) at about 883.9 m (2900 ft.) from the
pipeline. In addition, the LNP main control room heating, ventilation, and air
conditioning (HVAC) system continuously monitors the outside air using smoke
monitors located at the outside air intake plenum and monitors the return air for
smoke upstream of the supply air handling units (DCD Subsection 9.4.1.2.3.1). If
a high concentration of smoke is detected in the outside air intake, an alarm is
initiated in the main control room and the main control room/technical support
center HVAC subsystem is manually realigned to the recirculation mode by
closing the outside air and toilet exhaust duct isolation valves. Therefore, any
potential heavy smoke problems at the main control room air intakes would not
affect the LNP operators.

2.2.3.5 Collision with the Intake Structure

This subsection is not applicable, as LNP is not located on a navigable waterway
with commercial traffic.

2.2.3.6 Liquid Spills

There is no safety-related equipment located at the intake structure. Therefore,
spills drawn into the intake structure do not pose a nuclear safety hazard.

2237 Effects of Design Basis Events

There are no design basis events identified in FSAR Subsection 2.2.3 that
require mitigating actions to be undertaken to eliminate or lessen the likelihood
and severity of potential accidents. The consequences of the events in FSAR
Subsection 2.2.3 do not cause design basis events that could result in significant
impact to the ability of LNP to continue operation or to safely shut down.
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224

COMBINED LICENSE INFORMATION FOR IDENTIFICATION OF

SITE-SPECIFIC POTENTIAL HAZARDS

This COL item is addressed in FSAR Subsections 2.2.1, 2.2.2, and 2.2.3.
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Table 2.2.2-201 (Sheet 1 of 2)

Facilities within 8 Km (5 Mi.) of the LNP Site

Substance
Facility Type Facility Name Stored
TIER 2 TOWN OF INGLIS - WTP See Table
2.2.2-202
Ww FLYNN - INGLIS VILLAS APARTMENTS WASTE Wastewater
WATER TREATMENT FACITY
WW & RCRIS-SQG  RISHER'S AUTO PARTS — SERVICE & Wastewater;

Ww

Ww
Ww
Ww

WW & ICIS

Ww

UST & LUST

usT
UST
UST & LUST
UST

usT

UST

usT
UST & AST
usT
UST

STORAGE

TOWN OF INGLIS — REVERSE OSMOSIS
CONCENTRATE

LAKE ROUSSEAU SAFARI CAMPGROUND
RIVER LODGE RECREATIONAL VEHICLE PARK

INGLIS MAIN DAM — GRADING
MODIFICATIONS

FORESTRY YOUTH TRAINING CENTER WASTE
WATER TREATMENT FACILITY

NATURE COAST LANDING — PHASE 3

DAVES SUPER SERVICE

SUPER STOP FOOD STORE

LIL CHAMP FOOD STORE #6274
CIRCLE K #7229

BEASLEY TIRE CO

CHEVRON-INGLIS

LIL CHAMP FOOD STORE-HUNTLEY

INGLIS TOWN-MAINT
ALLENS BAIT & SEAFOOD
HAWTHORNE RICHARD
GENE BABBIT

2.2-17

other material
not reported

Wastewater

Wastewater
Wastewater

Stormwater

Wastewater;
other material
not reported

Stormwater
and
wastewater

Diesel,
unleaded and
leaded gas

Unleaded gas
Kerosene
Unleaded gas

Unleaded and
leaded gas

Diesel,
unleaded gas,
and waste oil

Unleaded and
leaded gas

Leaded gas
Fuel
Fuel Oil

Unleaded gas
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LNP COL 2.2-1 Table 2.2.2-201 (Sheet 2 of 2)
Facilities within 8 Km (5 Mi.) of the LNP Site
Substance
Facility Type Facility Name Stored
LUST KWIK STOP #4 Not reported
AST SOUTHERN BELL Diesel
RCRIS-SQG HUNTLEY JIFFY FOOD STORES #274 Not reported
RCRIS-SQG MIKEY TOWING & USED AUTO PARTS Not reported
ERNS 910 EAST HWY 40 Not reported
ERNS 11333 NORTH HONEY JORDAN POINT Not reported
CDL 63 RIVERSIDE DR Not reported

Notes:

AST = aboveground storage tank

CDL = clandestine drug lab (law enforcement agencies located chemicals or other items that
indicate the presence of a CDL or dumpsite)

ERNS = Emergency Response Notification System (ERNS reports releases of oil and
hazardous substances)

ICIS = Integrated Compliance Information System (ICIS is a system that supports the
information needs of the national enforcement and compliance program and the National
Pollutant Discharge Elimination System (NPDES) program.

LUST = leaking underground storage tank

RCRIS-SQG = Resource Conservation and Recovery Information System — small quantity
generators

Tier 2 = facilities that store or manufacture hazardous materials and submit a hazardous
chemical inventory report to state and local agencies

UST = underground storage tank

WTP = water treatment plant

WW = wastewater (Existing, permitted facility/site for which effluent, reclaimed water or
wastewater residual discharge into the environment and/or monitoring is taking place.)

Source: Reference 2.2-208
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LNP COL 2.2-1 Table 2.2.2-202
Chemicals Found at the Tier 2 Facility:
Town of Inglis Water Treatment Plant

Actual Quantity Stored

Chemical On-Site

Calcium Hydroxide (hydrated lime in powdered form) 18@
Sulphuric Acid 50®)
Chlorine (as bleach solution) Less than 850
Sodium Hypochlorite

Phosphoric acid 100®
Phosphonic Acid 100®
Sodium Hydroxide 700®
Hydrogen Peroxide (< 52%) 350

Notes:

a) Measured in tons.

b) Measured in gallons.
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Table 2.2.2-203
Public Airports within 80 Km (50 Mi.) of the LNP Site
Flying
Types of  Aircraft Patterns
Approx. Length and Aircraft Based Associated
Distance Orientation of Using the on the with the
Airport to Site Operations Runway Facility Field Airport
Marion 14.8 mi. Average 1) 4941 feet Local and 52 Left hand
County 41/day Oriented northeast & transient traffic
Dunnellon (14,965/year)  southwest aviation
Airport 2) 4702 feet
Oriented east-west
Crystal River 14.5 mi. Average 1) 4555 feet Local and 50 Left hand
Airport 100/day Oriented east-west transient traffic
(36,500/year)  2) 3020 feet aviation, air
Oriented north-south taxi, and
military
Williston 21.2 mi. Average 1) 6690 feet Local and 36 Left hand
Municipal 44/day Oriented transient traffic
Airport (16,060/year)  northeast-southwest aviation,
2) 4330 feet and
Oriented skydiving
northwest-southeast
Ocala 24.9 mi. Average 1) 7400 feet Oriented Local and 155 Left hand
International 110,000/year north-south transient traffic
Airport 2) 3000 feet Oriented aviation
east-west
George T. 26.2 mi. Very light 2400 feet Orientated Local and 0 Left hand
Lewis/Cedar operations. north-south transient traffic
Key Airstrip This strip is aviation
unmanned
and public.
No operations
data available
Hernando 42.6 mi. 72,500/year 1) 5015 feet Oriented Local and 166 Left hand
County north-south transient traffic
Airport 2) 7001 feet Orientated aviation
east-west
Inverness 26.2 mi. 14,965/year 5000 feet Oriented Local and 35 Right/Left
Airport north-south transient hand traffic
aviation
Gainesville 47.3 mi. 93,502/year 1) 7503 feet Orientated Local and 135 Left hand |
Regional northwest transient traffic
Airport 2) 4147 feet Orientated aviation
east-southeast
Cross City 48.9 mi 17,885/year 1) 5005 feet Oriented Local and 11 Left hand
Airport northeast - southwest transient traffic
2) 5001 feet Oriented aviation
northwest to southeast
Sources: References 2.2-210, 2.2-219, 2.2-220, 2.2-221,2.2-222, 2.2-227, and 2.2-228 |
Rev. 3 |
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Table 2.2.2-204

Largest Employers in Citrus, Levy, and Marion Counties

Company Specialization Employment
Citrus County
1. Progress Energy Utility 1100
2. Citrus County School Board Education 1000
3. Citrus Memorial Hospital Healthcare 1000
4. Seven Rivers Community Hospital Healthcare 500
5. Pro-Line Boats Boat Manufacturer 250
6. Citrus County Sheriff's Department Law Enforcement 250
7. Spring Lodge 378 Business Services 100
8. Service Zone, Inc. Business Consulting 100
9. Citrus County Detention Facility Correctional Institution 100
10. Cypress Creek Correctional Facility Correctional Institution 100
Levy County
1. Levy County School Board Education 876
2. Monterey Boats Boat Manufacturer 495
3. Wal-Mart Supermarket 467
4. White Industries Construction 200
5. Williston Health Care Center, Inc. Healthcare 197
6. D&B Construction Construction 150
7. A&N Corporation Vacuum Fitting 120
8. Williston Holding Company Financial Holding Company 111
9. Central Florida Electric Co-Op, Inc. Utility 93
10. V.E. Whitehurst Construction 83
Marion County
1. Munroe Regional Medical Center Healthcare 2100
2. Emergency One, Inc. Fire Apparatus Manufacturing 1309
3. Ocala Regional Medical Center Healthcare 983
4. ClosetMaid Wire Shelving Manufacturing 915
5. K-Mart Corporation Distribution 650
6. Cingular Wireless Customer Support Center 500
7. Lockheed Martin Defense Contractor 500
8. Mark IV Automotive-Dayco Ocala Automotive Parts Manufacturing 476
9. Swift Transportation Company, Inc. Trucking 440
10. Class 1 Wire Harness Manufacturing 390
Sources: References 2.2-224, 2.2-225, and 2.2-226
Rev. 3 |

2.2-21



Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

23 METEOROLOGY

This section of the referenced DCD is incorporated by reference with the
following departures and/or supplements.

The meteorological parameters associated with the region surrounding the Levy
Nuclear Plant Units 1 and 2 (LNP) site and the site itself, as described within this
section, are bounded by the site parameters specified in Table 2-1 of the DCD
and as compared in Section 2.0 of this Final Safety Analysis Report (FSAR).

2.3.1 REGIONAL CLIMATOLOGY

LNP COL 2.3-1 This subsection describes the general climate surrounding the LNP. Also
included in this subsection is a summary of the regional meteorological
conditions that provide a basis for the design and operating conditions of the
Levy Nuclear Plant Unit 1 (LNP 1) and the Levy Nuclear Plant Unit 2 (LNP 2). A
climatological summary of normal and extreme values of relevant meteorological
parameters is presented for the first-order National Weather Service (NWS)
stations or Automated Surface Observing System (ASOS) stations located in
Gainesville, Jacksonville, Orlando, Tallahassee, and Tampa, Florida.

Figure 2.3.1-201 shows the locations of these meteorological observation
stations with respect to the LNP site. Additional information regarding regional
climatology was derived from various documents, which are referenced in the
text below.

2311 General Climate

The LNP site is located near the geographical west central portion of Florida in
the gulf coast region. Five first-order meteorological observation stations are
located within the general area surrounding the LNP site. The locations of these
stations, which are all in Florida, and their distances from the LNP site are
presented in Table 2.3.1-201. The Gainesville station is approximately

76 kilometers (km) (47 miles [mi.]) to the north-northeast of the LNP site; the
Jacksonville station is 181 km (112 mi.) to the northeast; the Orlando station is
146 km (91 mi.) to the east-southeast; the Tallahassee station is 222 km

(138 mi.) to the northwest, and the Tampa station is 125 km (78 mi.) to the south
of the site. These fully instrumented meteorological stations are “first-order”
meteorological observing stations, continuously recording a complete range of
meteorological parameters. The observations are recorded continuously, either
by automated instruments or by human observer, for the 24-hour period from
midnight to midnight. The LNP site is located in Florida’s North Central state
climate division of the National Climatic Data Center (NCDC). (Reference
2.3-229)

Climatological data for the general area surrounding the LNP site were obtained
from several sources containing statistical summaries of historical meteorological
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data for these meteorological observation stations The references used to
characterize the climatology include the following:

. Gale Research Company, Climates of the States, Third Edition
(Reference 2.3-201).

. Gale Research Company, Weather of U.S. Cities, Fourth Edition
(Reference 2.3-202).

. “Local Climatological Data, Annual Summary with Comparative Data” for
Gainesville, Jacksonville, Orlando, Tallahassee, and Tampa, Florida, as
published by the National Oceanic and Atmospheric Administration
(NOAA) National Climatic Data Center (NCDC) (References 2.3-203,
2.3-204, 2.3-205, 2.3-206, and 2.3-207).

The climatology of central Florida is characterized by mild winters and long,
warm, and humid summers. Low temperatures are typically about 10 degrees
Celsius (°C) (50 degrees Fahrenheit [°F]) in the winter and 21.1°C (70°F) during
the summer. Afternoon highs range from the low 70s (°F) in the winter to the low
90s from June through September. Invasions of cold northern air can produce an
occasional cool winter morning. Freezing temperatures typically occur one or two
mornings per year during December, January, and February. In some years no
freezing temperatures occur. Temperatures rarely fail to rise into the 60s (°F) on
even cooler winter days. Temperatures above the low 90s (°F) are generally
uncommon in the summer because of the afternoon sea breezes and
thunderstorms. Information on prevailing wind speed and direction for the region
is contained in FSAR Subsection 2.3.2.1.1. An outstanding feature of the climate
is the summer thunderstorm season. Most thunderstorms occur in the late
afternoon hours from June through September. The resulting sudden drop in
temperature (associated with evaporative cooling) from about 32.2°C (90°F) to
around 21.1°C (70°F) makes for a pleasant change. Between a dry spring and a
dry fall, approximately 60 percent of the annual rainfall occurs during the summer
months. Snowfall is very rare. Measurable snowfall in the area (more than

'/, inch) has occurred only a few times in the last 100 years. Although the surface
of Florida is largely sandy in nature, the presence of prolific vegetation
throughout the area is expected to preclude the occurrence of dust or sand
storms. Given the generally flat and low elevation of the topography near the
coast, the area is vulnerable to tidal surges. Tropical storms have threatened the
area on a few occasions most years. The greatest risk of hurricanes has been
during the months of June and October. Many hurricanes, by replenishing the
soil moisture and raising the water table, do far more good than harm. The
heaviest recorded rains during a 24-hour period have typically been associated
with hurricanes.

Table 2.3.1-202 presents a summary of historical climatological observations
from the Gainesville, Jacksonville, Orlando, Tallahassee, and Tampa
meteorological observation stations.
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2.31.2 Regional Meteorological Conditions for Design and Operating
Basis

2.3.1.21 Thunderstorms, Hail, and Lightning

The local climatological data (LCD) summaries for the cities in the area
surrounding the LNP site indicate that thunderstorms have been observed on an
average of 75.7 days per year in Gainesville (23-year period of record [POR]),
67.5 days per year in Jacksonville (69-year POR), 80.6 days per year in Orlando
(50-year POR), 81.2 days per year in Tallahassee (59-year POR), and 81.3 days
per year in Tampa (59-year POR). The LCD summaries for these cities also
indicate that thunderstorms occur most frequently during the months of June,
July, and August in all five locations. Gainesville averaged 14 days of
thunderstorms in June, 18 days in August, and 16 days in July. Jacksonville
averaged 12 days in June, 16 days in August, and 14 days in July. Orlando
averaged 15 days in June, and 18 days in July and August. Tallahassee
averaged 14 days, 19 days, and 16 days in June, July, and August, respectively.
Tampa averaged 14 days in June, and 20 days July and August. Gainesville,
Jacksonville, Orlando, Tallahassee, and Tampa averaged five or more
thunderstorm days per month from May through September and less than three
days per month from October through April. A thunderstorm is normally recorded
only if thunder is heard at the weather observation station. It is reported on a
regularly scheduled observation if thunder is heard within 15 minutes preceding
the observation (Reference 2.3-208). Otherwise, special observations are
recorded as a thunderstorm whenever thunder is heard.

A severe thunderstorm is defined by NOAA as a thunderstorm that possesses
one or more of the following characteristics (Reference 2.3-209):

. Winds of 50 knots (58 miles per hour [mph]) or more.
. Hail 1.9 centimeters (cm) (0.75 inch [in.]) or more in diameter.
. Thunderstorms that produce tornadoes.

Severe thunderstorms producing hail events with hail greater than 1.9 cm (0.75
in.) or more in diameter have been recorded since 1950. Forty-five events were
reported in Levy County during the period from January 1, 1950, to November
30, 2008. Four storms resulted in reported property and crop damage (Reference
2.3-210). The number of reported hail events has increased significantly over
time, primarily as a result of increased reporting efficiency and confirmation skill
and the possible overlooking of storms in the early years of data collection.
Additionally, the increase in urbanization over the past 50 years has effectively
resulted in an increase in the number of reported storms, if for no other reason
than there are more targets damaged by hail and thunderstorms in an urban area
than in a rural area. As a result, there is a higher frequency of reported storms in
urban areas than in rural areas. While 45 hail storms were reported in Levy
County over the period of 1950 to 2008, the more recent storm reports
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(Reference 2.3-209) indicate that there is a greater frequency of reported storms
in more recent years.

The frequency of lightning flashes per thunderstorm day over a specific area can
be estimated using Equation 2.3.1-1, which takes into account the distance of the
location from the equator (Reference 2.3-211):

N =(0.1+0.355in8)(0.40 £ 0.20) Equation 2.3.1-1

where

N = Number of flashes to earth per thunderstorm day per square
kilometer (km?)

6 = Geographical latitude

For the LNP site, the most northern boundary of the site is located at
approximately 29.07° north latitude. The frequency of lightning flashes (N) is
predicted to range from 0.054 to 0.162 flashes per thunderstorm day per km?.
The value 0.162 is used as the most conservative estimate of lightning frequency
in the following calculations:

The average annual number of thunderstorm days in the area (i.e., as reported at
the Gainesville, Jacksonville, Orlando, Tallahassee, and Tampa observation
stations) is 77.26. This results in a predicted mean frequency of 12.52 lightning
flashes per km? per year, as calculated below:

0.162 flashes « 77.26 thunderstorm — days _ 12.52 flashes

(thunderstorm — a’ay)(km2 ) year (km2 )( year)

The total area of the LNP site is approximately 1257 hectares (ha) (3105 acres
[ac.]). Hence, the predicted frequency of lightning flashes within the area of the
LNP property is 157 per year, as calculated below:

12.52 flashes _ 157 flashes

12.57km* = ———
km* \year 8 " yvear
(fom® Yyear)

The exclusion area boundary (EAB) for LNP 1 and LNP 2 is a radius of

1340 meters (m) (4396 feet [ft.]) around each unit. This is considered to be the
approximate operational area of the LNP site. The predicted frequency of
lightning flashes in the LNP exclusion area of a single reactor can be calculated
as follows:

lZ.Sfﬂashes < 5.64)m> = 70.6 flashes
km? N year) (year)
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Therefore, the predicted number of lightning flashes in the immediate vicinity of
LNP 1 and LNP 2 is predicted to be 70.6 per year.

2.31.2.2 Tornadoes and Severe Winds

Based on a 57.25-year period of record, the average number of tornadoes
reported in Florida was 50.8 per year (Reference 2.3-212). A summary of the
tornadoes reported in Florida is provided in Table 2.3.1-203, which summarizes,
by tornado intensity, all tornadoes during the period from January 1, 1950, to
March 31, 2007 (Reference 2.3-212). The storm intensities reported in the table
are based on the original Fujita (as opposed to the recently introduced
Enhanced-Fujita [E-F]) Tornado Scale. Both scales are used to estimate wind
speeds associated with the amount of damage observed after the storm event,
as opposed to actual measured wind speeds. During this period, the numbers
and types of tornadoes reported in Florida were:

150
1559 (
819  (
327
42
4 (
0 (F
1043

5)
Waterspouts)

These totals equate to an average of 27 FO, 14 F1, 6 F2, less than 1 F3, less
than 1 F4, and 0 F5 tornadoes reported in Florida per year.

During the same period (January 1, 1950, to March 31, 2007), a total of

21 tornadoes were reported in Levy County. The number of reported tornadoes
for Levy County and nine adjacent counties surrounding the LNP site are
summarized in Table 2.3.1-204 using the original Fujita scale. A total of

336 tornadoes were reported during the period of record for the 10 counties
(Levy, Dixie, Gilchrist, Alachua, Marion, Lake, Sumter, Citrus, Hernando, and
Pasco) surrounding the LNP site (Reference 2.3-212). The worst reported
tornado in Levy County, an F2, occurred in March 1993. This tornado resulted in
three fatalities, 10 injuries, and a published damage estimate of $50 million.
Table 2.3.1-205 summarizes the number of tornadoes in Florida by year and the
(original) Fujita Tornado Scale Category for the period from January 1, 1950, to
March 31, 2007. During this period, there were a maximum of 116 tornadoes in
1997 and a minimum of six in 1950.

Based on a statistical analysis of tornado occurrences in the United States over a
70-year period, Fujita (Reference 2.3-213) concluded that the indicated increase
in tornado occurrences was primarily a result of increased reporting efficiency
and confirmation skill and that FO- and F1-class tornadoes were typically
overlooked during the early data collection years. Additionally, research
conducted by Grazulis (as reported by Gaya et al.) concluded that the increase in
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urbanization over the past 50 years has effectively resulted in an increase in the
number of reported tornadoes, if for no other reason than there are more targets
destroyed or damaged by a tornado in an urban area than in a rural area
(Reference 2.3-214). As a result, there is a higher frequency of reported incidents
in urban areas than in rural areas.

The probability of a tornado strike for the LNP site can be calculated using an
empirical relationship such as the following:

P =ul?/,)

where

P. = Probability that a tornado will strike a particular location during a
1-year interval.

n = Average number of tornadoes per year (i.e., equal to 5.8 for the
ten-county area containing and surrounding the LNP site, as
calculated from Table 2.3.1-204).

a = Average individual tornado area, equal to 0.81 square kilometers
(km?) (0.314 square miles [mi.?]) for the LNP site, as calculated
from Table 2-14 in NUREG/CR-4461, Rev. 2.

A = Total area of concern (e.g., 1° square between 29° and
30° latitude and 82° and 83° longitude) is equal to approximately
10,709.8 km? (4183.5 mi.?).

Using this equation, the tornado strike probability for the LNP site, Ps, is
estimated to be 0.000439, which corresponds to a return frequency of once in
2280 years.

Waterspouts, which are similar to tornadoes, have been observed to occur only
over very large bodies of water, such as the Gulf of Mexico. Waterspouts are
recorded in the NCDC Storm Event Database (Reference 2.3-212), and a review
of the database indicated that approximately 1043 waterspouts have been
reported in the state of Florida during the period from January 1, 1950, to March
31, 2007.

Design-basis tornado parameters have traditionally been based on the U.S.
Nuclear Regulatory Commission (NRC) Regulatory Guide 1.76 and other NRC
published documents that have stated that the probability of occurrence of a
tornado that exceeds the design-basis tornado should be less than about 1.0E-7
per year per nuclear power plant. The NRC’s original Regulatory Guide 1.76
delineates maximum wind speeds of 386 kilometers per hour (km/h) (240 mph) to
579 km/h (360 mph), depending on the region of the United States in which the
site is located. More recent evaluations have resulted in recommendations for
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reduced design-basis tornado wind conditions. American National Standards
Institute (ANSI)/American Nuclear Society (ANS) 2.3 recommends a maximum
tornado wind speed of 418 km/h (260 mph) and a tornado recurrence of 1.0E-6
per year (Reference 2.3-215). Although this standard has not been endorsed by
the NRC, the NRC staff has endorsed and recommended the use of a maximum
tornado wind speed of 483 km/h (300 mph) in the design of evolutionary and
passive advanced light water reactors (ALWR) for sites east of the Rocky
Mountains.

The determination of a design-basis tornado for a specific area of the United
States is not design specific, but is location specific. In other words, for a given
geographic location, a tornado with specific properties is related to an acceptable
mean recurrence interval. This conclusion is unrelated to the reactor type. The
maximum wind speed of 483 km/h (300 mph) for sites east of the Rocky
Mountains, along with other associated parameters, have previously been
evaluated and accepted by the NRC staff as an appropriate design-basis
tornado.

The NRC re-evaluated the available tornado data in NUREG/CR-4461,

Revision 1. The NRC study was based on a tornado data tape prepared by the
National Severe Storm Forecast Center that contains 30 years’ worth of data,
including the data for approximately 30,000 tornadoes that occurred during the
period from 1954 through 1983. Wind speed values associated with a tornado
having a mean recurrence interval of 1.0E-7 per year were estimated to be about
322 km/h (200 mph) for states west of the Rocky Mountains and 483 km/h

(300 mph) for states east of the Rocky Mountains.

Other characteristics associated with a maximum wind speed of 483 km/h

(300 mph) have been identified by NRC for a wind speed of 483 km/h (300 mph);
that is, rotational speed of 386 km/h (240 mph), maximum translational speed of
97 km/h (60 mph), radius of maximum rotational speed of 46 m (150 ft.),
pressure drop of 2.0 pounds per square inch (psi), and rate of pressure drop of
1.2 psi per second (psi/sec).

Because actual measurement of site-specific tornado parameters is not practical,
the site characteristics for tornado parameters have historically been based on
the best available information, which has generally been reflected in the NRC
guidance for the design-basis tornado (i.e., NRC Regulatory Guide 1.76).
Further, NUREG/CR-4461, Revision 1, represents better available information
than Regulatory Guide 1.76, and the latest NRC position on design basis
tornadoes is based on the information in NUREG/CR-4461, Revision 1. This is
further supported by NRC’s Draft Guidance 1143, as follows:

. Rotational velocity = 386 km/h (240 mph).
. Maximum translational velocity = 97 km/h (60 mph).
. Maximum wind speed = 483 km/h (300 mph).
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o Radius of maximum rotational velocity = 46 m (150 ft.).
. Total pressure drop = 13.8 kilopascals (kPa) (2.0 psi).

. Rate of pressure drop = 8.3 kilopascals per second (kPa/sec)
(1.2 psi/sec).

The design parameters for the Westinghouse Electric Company, LLC
(Westinghouse), AP1000 Reactor (AP1000) meet these criteria, as noted in
Subsection 3.3.2.1 of Westinghouse Electric Company, LLC, Design Control
Document for the certified design as amended (DCD). However, it is noted that
NRC'’s most recent guidance on “Design Basis Tornadoes and Tornado Missiles
for Nuclear Power Plants” is provided in Revision 1 of Regulatory Guide 1.76,
Revision 1 published in March 2007. The revised guidance is based on the E-F
scale rather than the original Fujita scale and provides for lower design-basis
tornado characteristics than were previously specified in NRC’s guidance. The
current Regulatory Guide 1.76, Revision 1 guidance is as follows:

. Rotational velocity = 82 meters per second (m/s) (184 mph).
. Maximum translational velocity = 21 m/s (46 mph).

. Maximum wind speed = 103 m/s (230 mph).

. Maximum rotational velocity radius = 45.7 m (150 ft.).

o Pressure drop total = 83 millibars (mb) (1.2 psi).

. Pressure drop rate = 37 mb per second (mb/s) (0.5 psi/sec).

These parameters are NRC'’s published design-basis tornado parameters for the
region surrounding the LNP site. They are less stringent than the proposed
design criteria for the AP1000 units that will be used for LNP 1 and LNP 2.
However, since the maximum site characteristics for wind speed and pressure
drop associated with the guidance in NRC’s Draft Regulatory Guide 1143 are
higher than those in Regulatory Guide 1.76, Revision 1, the Draft Regulatory
Guide 1143 values will be used as the maximum site characteristics for
comparison with the DCD site parameters in FSAR Table 2.0-201.

Observed peak gust wind speeds at the Gainesville, Jacksonville, Orlando,
Tallahassee, and Tampa stations were previously identified in Table 2.3.1-202.
The observed peak gust wind speeds were reported, without distinction, as the
higher of the peak gust, 3-second gust or 5-second gust for each station. As
indicated in the table, the observed peak gust wind speeds at these stations were
103 km/h (64 mph), 124 km/h (77 mph), 169 km/h (105 mph), 134 km/h (83
mph), and 98 km/h (61 mph), respectively.
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In addition to the observed peak gust wind speeds in the region that are
presented in Table 2.3.1-202, a 3-second gust wind speed that represents a
100-year return period for the region has been established at 224 km/h

(139 mph). The 3-second gust wind speed is based on the American Society of
Civil Engineers/Structural Engineering Institute (ASCE/SEI) 7-05, “Minimum
Design Loads for Buildings and Other Structures” (Reference 2.3-216). The
3-second gust wind speed was obtained from the Engineering Weather Data
(EWD) compact disc (CD) published by NOAA for the Gainesville, Jacksonville,
Orlando, Tallahassee, and Tampa weather stations (Reference 2.3-217). The
maximum published 3-second gust wind speed based on severe winds for these
stations is 209 km/h (130 mph) (Orlando and Tampa) and is represented as the
50-year return 3-second gust at 10 m (33 ft.) above the ground. A conversion
factor to estimate the 100-year return period for this value is provided in Table
C6-7 of the reference document, “Conversion Factors for Other Mean
Recurrence Intervals.” The conversion factor for a 100-year return period is 1.07,
resulting in a 3-second gust wind speed in the region of 224 km/h (139 mph).

The 100-year return period 3-second gust wind speed for the region is based on
observed values that were reported at the Gainesville, Jacksonville, Orlando,
Tallahassee, and Tampa weather stations. The DCD site characteristic “basic”
wind speed is a theoretical value extrapolated from basic wind speed plots
provided in the ASCE guidance. The following paragraph provides a discussion
of the site characteristic “basic” wind speed for the LNP site. For consistency with
the methodology provided in the DCD, the theoretical wind speed values
determined by this methodology are reported as the site characteristic operating
basis (3-second gust, 50-year and 100-year recurrence) wind speed values in
Table 2.0-201.

The DCD specifies the design operating-basis wind as the “basic” wind. This is
defined as the “basic” wind speed of 145 mph based on the most severe location
identified in ASCE 7-98, “Minimum Design Loads for Buildings and Other
Structures.” This wind speed is the 3-second gust speed at 33 feet above the
ground in open terrain (ASCE 7- 98, Exposure C). The ASCE “basic” wind speed
is estimated from a plot of basic wind speeds provided as Figure 6-1B of the
ASCE 7-05 document (i.e., a more recent version of ASCE 7-98). By following
the procedure described in the DCD (i.e., using Figure 6-1B of the ASCE 7-05
reference document) the LNP site characteristic basic wind speed is 120 mph.
This value is bounded by the DCD design value of 145 mph. A 1.07 scaling factor
was also used to factor this number to a 100-year recurrence value (probability of
occurrence of 0.01) of 128 mph, which is also bounded by the DCD design value.

2.31.23 Heavy Snow and Severe Glaze Storms

Winter weather events are defined as the occurrence of measurable precipitation
in the form of snow, sleet, freezing rain, or cold rain. Large-scale cyclone and
frontal activity is responsible for some winter precipitation; however, this is
usually in the form of rain.
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Trace amounts of snowfall do occur in Florida, but measurable snowfalls are
extremely rare (typically less than 0.25 inch) and occur only a few times in most
locations in Florida, as indicated in Table 2.3.1-202. The record snowfall in the
region was at Jacksonville, where 3.81 cm (1.5 in.) of snow fell in February of
1958. The 50-year recurrent Ground Snow Load for the Gainesville, Jacksonville,
Orlando, Tallahassee, and Tampa stations is reported by the EWD data as zero
(Reference 2.3-217).

Subsection C.1.2.3.1.2 of NRC Regulatory Guide 1.206 and Interim Staff
Guidance (ISG) DC/COL I1SG-07, "Interim Staff Guidance on Assessment of
Normal and Extreme Winter Precipitation Loads on the Roofs of Seismic
Category | Structures," suggests that applicants identify winter precipitation
events as site characteristics and site parameters for determining normal and
extreme winter precipitation loads on roofs of Seismic Category | structures.
Based on the historical record snowfall for the region and the estimated 50-year
recurrent Ground Snow Loads (which are essentially zero), the estimations of
normal and extreme winter precipitation events and the resulting normal and
extreme winter precipitation roof loads are not necessary for the LNP site since
they are not considered to be significant.

2.31.24 Hurricanes

Hurricanes have made landfall on both the Atlantic and Gulf of Mexico coastlines
of Florida. From 1899 through 2002, Florida received 60 direct hits from
hurricanes, an average of 0.57 storms per year. This accounts for 35.7 percent of
all hurricanes affecting the entire U.S. coastline during the 104-year period.
Florida has a coastline length of approximately 2172.6 km (1350 statute mi.),
resulting in an average distance between landfalls of 36.2 km (22.5 mi.). Tropical
storms (a storm with sustained winds of 39 — 73 mph) affect Florida with greater
frequency than hurricanes. Florida has experienced 79 tropical storms in the
same period — an average of 0.76 storms per year (Reference 2.3-218).

From 1899 through 2007, Florida has experienced 150 hurricanes and tropical
storms. Of the 150 storms, 85 are tropical storms, 19 are Category 1, 19 are
Category 2, 19 are Category 3, six are Category 4, and two are Category 5
hurricanes (Reference 2.3-218). Table 2.3.1-206 summarizes the number of
tropical storms and hurricanes in Florida by year and the Saffir-Simpson Scale
Category for the period from 1899 to 2007. The NOAA Coastal Services Center
reports that during the 157-year period between 1851 and 2007, 21 hurricanes
rated Category 1-5 have passed within 50 nautical miles of the LNP site, and 45
hurricanes rated Category 1-5 have passed within 100 nautical miles of the LNP
site. Based on the reported number of hurricanes passing within the vicinity of
the LNP site, the annual frequency of hurricanes is estimated to be 0.13 and 0.29
storms per year within 50 and 100 nautical miles of the LNP site, respectively.
(Reference 2.3-231)

An additional review of the NOAA Coastal Services Center Website (information
available at www.maps.csc.noaa.gov/hurricanes/) indicates that during the period
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of 1851 to 2007, 45 hurricanes rated Category 1-5 have passed within 100
nautical miles of the LNP site. This included a total of 10 Category 3 hurricane
tracks and 1 Category 4 hurricane track. Using information collected from the
NOAA Coastal Services Center, a maximum wind speed of 125 knots (144 mph)
was observed on August 13, 2004, during Hurricane Charley.

Hurricanes deteriorate rapidly as they move onshore as a result of increased
frictional drag and loss of energy. Once onshore, the increased frictional effects
have a tendency to turn the winds inward toward the hurricane’s center. This
results in decreased surface wind speeds but enhanced low-level convergence
and greater vertical velocities that are capable of producing intense rainfall and
isolated tornadoes. The LNP site lies approximately 9.7 km (6 mi.) from the
nearest coastline. The major effects from hurricanes on the area are expected to
be high winds, heavy precipitation, and potential flooding due to storm surges.

2.3.1.25 Normal Operating Heat Sink Design Parameters

Mechanical draft cooling towers provide a heat sink during normal operation of
LNP 1 and 2. The AP1000 reactor does not rely on site service water as a safety
grade ultimate heat sink; therefore, this subsection establishes the
meteorological design parameters for the mechanical draft cooling towers during
normal operation, including any extreme meteorological conditions that could be
encountered during operation of the plant. The primary controlling meteorological
parameters for the cooling capacity of a mechanical draft cooling tower based
system are wet and dry bulb temperatures. Table 2.3.1-207 provides a summary
of statistically significant dry and wet bulb temperatures that are used to define
the design temperatures at the LNP site, as obtained from the Jacksonville,
Tallahassee, and Tampa meteorological observing stations. These data were
obtained from the 30-year (1961-1990) Solar and Meteorological Surface
Observation Network (SAMSON) database (Reference 2.3-219) and from the
24-year (1973-1996) NOAA EWD database (Reference 2.3-217).

As discussed in NRC’s Regulatory Guide 1.27, the meteorological conditions
resulting in the maximum evaporation and drift loss are considered to be the
worst 30-day average combination of the controlling parameters — namely, the
wet bulb temperature and the coincident 30-day average dry bulb temperature for
the same period. Based on an evaluation of the historical meteorological data
presented in Table 2.3.1-207, the site characteristic maximum 30-day running
average wet bulb temperatures are 24.9°C (76.8°F), 24.8°C (76.6°F), and 25.5°C
(77.9°F), respectively, for the Jacksonville, Tallahassee, and Tampa
meteorological observing stations. The coincident 30-day average dry bulb
temperatures for the same period are 28.1°C (82.6°F), 28.3°C (82.9°F), and
28.6°C (83.5°F), respectively.

As also discussed in NRC’s Regulatory Guide 1.27, the meteorological
conditions resulting in minimal water cooling would be the worst-case
combination of the controlling parameters; namely, the maximum 1-day and
5-day average wet bulb temperatures and the corresponding 1-day and 5-day
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average coincident dry bulb temperatures for the same period. Based on an
evaluation of the historical meteorological data presented in Table 2.3.1-207, the
site characteristic maximum 5-day running average wet bulb temperatures for the
30-year period from 1961 to 1990 are 26.5°C (79.7°F), 26.1°C (79.0°F), and
26.9°C (80.4°F), for the Jacksonville, Tallahassee, and Tampa meteorological
observing stations, respectively. The coincident 5-day running average dry bulb
temperatures are 31.0°C (87.8°F), 30.9°C (87.6°F), and 30.2°C (86.4°F),
respectively. The site characteristic maximum 1-day running average wet bulb
temperatures are 27.7°C (81.9°F), 27.0°C (80.6°F), and 27.6°C (81.7°F),
respectively, and the coincident 1-day running average dry bulb temperatures for
the same period are 31.2°C (88.2°F), 32.1°C (89.8°F), and 31.0°C (87.8°F),
respectively. The site characteristic wet bulb temperatures that were exceeded
less than 1 percent of the time were 26.0°C (78.8°F), 25.8°C (78.4°F), and
26.1°C (79°F) for the Jacksonville, Tallahassee, and Tampa stations,
respectively. The maximum wet bulb temperatures recorded for Jacksonville,
Tallahassee, and Tampa during this period were 30.3°C (86.5°F), 30.4°C
(86.7°F), and 29.5°C (85.1°F), respectively.

Because modern cooling towers have almost no drift losses, this is not
considered to be a critical design parameter. Site wind velocities and direction
are considered in designing the mechanical draft cooling towers to minimize any
recirculation of air and vapor exiting the towers and to provide adequate tower
capacity should any recirculation occur.

2.3.1.2.6 Inversions and High Air Pollution Potential

Weather records from many U.S. weather stations have been analyzed by Hosler
(Reference 2.3-220), Holzworth (Reference 2.3-221), and Holzworth

(Reference 2.3-222) with the objective of characterizing atmospheric dispersion
potential. The expected seasonal frequencies of inversions based below 152 m
(500 ft.) for Tampa, which is 125 km (78 mi.) to the south of the LNP site, are
shown in Table 2.3.1-208. The extent of vertical mixing is a major factor in the
determination of atmospheric diffusion characteristics. Low-level temperature
inversions inhibit vertical mixing. As shown in Table 2.3.1-208, the inversion
frequency in Tampa averaged 28 percent in summer season and 37 percent in
winter season (Reference 2.3-220).

In general, mixing depths are characterized by a diurnal cycle of nighttime
minimum and daytime maximum depths. The nighttime minimum is the result of
surface radiational cooling. This cooling produces stable conditions, frequently
coupled with low-level temperature inversions or isothermal layers. Daytime
maximums are the result of surface heating, which produces instability and
convective overturning through a larger portion of the atmosphere. When daytime
(maximum) mixing depths are shallow (low inversion heights), air pollution
potential is considered to be greatest. Mean monthly mixing depths for Tampa
are shown in Table 2.3.1-209. The lowest mean monthly mixing depth occurs in
January (730 m [2395 ft.]) and the greatest mean mixing depth occurs in May
(1410 m [4625 ft.]) (Reference 2.3-221).
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The LNP site is located in Levy County, which is currently designated by the U.S.
Environmental Protection Agency (EPA) as being in attainment of the national
ambient air quality standards (NAAQS) (Reference 2.3-223). The Florida
Department of Environmental Protection (DEP), in collaboration with local
environmental programs, operates a network of ambient air quality monitoring
stations throughout the state. There are 13 monitoring stations in the geographic
area surrounding the LNP site. The monitoring stations are located in Alachua,
Citrus, Lake, Marion, and Pasco counties. There are no monitoring stations
located within Levy County. These stations monitor for various NAAQS criteria
pollutants (i.e., ozone, particulate matter of 2.5 micrometers (um) and smaller
[PMy 5], particulate matter of 10 yum and smaller [PM1¢], sulphur dioxide [SO;], and
carbon monoxide [CO]) (Reference 2.3-224, Reference 2.3-225).
2.3.1.2.7 Ambient Air Temperatures
A summary of the ambient air temperatures at the major meteorological
observing stations surrounding the LNP site (i.e., Gainesville, Jacksonville,
Orlando, Tallahassee, and Tampa) is provided in Table 2.3.1-210 for the
following frequencies of occurrence of dry and wet bulb temperature:
Maximum Temperatures:

0-percent Occurrence

0.4-percent Occurrence

1.0-percent Occurrence

2.0-percent Occurrence

“‘Maximum Safety” (DCD Site Parameter)

“Maximum Normal” (DCD Site Parameter)
Minimum Temperatures:

97.5-percent Occurrence

99.0-percent Occurrence

99.6-percent Occurrence

100-percent Occurrence

“Minimum Safety” (DCD Site Parameter)

“‘Minimum Normal” (DCD Site Parameter)
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The “Maximum Safety” temperatures in Table 2.3.1-210 were developed using
over 50 years of temperature observations and statistical regression techniques
to estimate temperatures for a 100-year period. Observed temperature data and
statistics were obtained from NOAA EWD data (Reference 2.3-217), NOAA
SAMSON data (Reference 2.3-219), and the ASHRAE fundamentals handbook
(Reference 2.3-226). The results are provided for comparison with the AP1000
DCD site parameters as listed in DCD Table 2-1. A discussion of each of the
DCD site parameters for air temperature is provided in the subsections below.

23.1.2.71 Maximum Safety Dry Bulb and Coincident Wet Bulb Temperature

This DCD site parameter is represented by a single data pair consisting of a
maximum dry bulb temperature of 115°F (minimum of 2 consecutive hours), and
a coincident (same 2-hour period) wet bulb temperature of 86.1°F. The estimated
Maximum Safety 100-year recurrent dry bulb and coincident wet bulb
temperature data pairs shown in Table 2.3.1-210 are 104.4/82.3, 105.1/78.7, and
98.7/78.1°F respectively for Jacksonville, Tallahassee, and Tampa. When
compared with the DCD site parameter data pair of 115/86.1°F, the maximum
estimated regional site temperatures are seen to be bounded by the DCD site
parameter, with the maximum dry and wet bulb components being well below the
Maximum Safety DCD limits.

2.3.1.2.7.2 Maximum Safety Wet Bulb Temperature (Non-Coincident)

This DCD site parameter is represented by a maximum wet bulb temperature of
86.1°F that exists for a minimum of 2 consecutive hours. The estimated
Maximum Safety 100-year recurrent non-coincident wet bulb temperature in the
region (85.5°F, Tampa) does not exceed the DCD site parameter value of
86.1°F. Although higher wet bulb temperatures are reported in Table 2.3.1-210
(0 percent Occurrence values), those values are not representative of a
consecutive 2-hour period.

2.3.1.2.7.3 Maximum Normal Dry Bulb and Coincident Wet Bulb
Temperature

This DCD site parameter is represented by a single data pair consisting of a
maximum dry bulb temperature of 101°F, in combination with a coincident (same
hour) wet bulb temperature of 80.1°F. The Maximum Normal temperatures in
Table 2.3.1-210, which are based on 0.4 percent annual exceedance
temperatures, are well below the Maximum Normal DCD site parameter of 101°F
dry bulb/80.1°F coincident wet bulb, with the highest observed values being 95°F
dry bulb/78°F wet bulb (Jacksonville).
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231274 Maximum Normal Wet Bulb Temperature (Non-Coincident)

This DCD site parameter is represented by a maximum wet bulb temperature of
80.1°F, excluding the highest 1 percent of values. The highest Maximum Normal
wet bulb temperature in Table 2.3.1-210 is 80°F (Tampa).

2.3.1.2.75 Minimum Safety Dry Bulb Temperature

This DCD site parameter is represented by a minimum dry bulb temperature of
-40°F that exists for a minimum of 2 consecutive hours. The estimates of
Minimum Safety temperatures that are provided in Table 2.3.1-210 are well
above the DCD site parameter, with the lowest estimated Minimum Safety dry
bulb temperature being only 3°F (Tallahassee).

2.3.1.2.7.6 Minimum Normal Dry Bulb Temperature

This DCD site parameter is represented by a minimum dry bulb temperature of
-10°F, excluding the lowest 1 percent of values. The Minimum Normal
temperatures in Table 2.3.1-210, which are based on 99.6-percent annual
exceedance temperatures, are well above the DCD site parameter of -10°F dry
bulb. The lowest observed Minimum Normal dry bulb temperature at any of the
observing stations is only 24°F (Tallahassee).

2.31.3 Effects of Global Climate Change on Regional Climatology

Global trends in various meteorological and geophysical parameters are currently
the subject of much discussion in both the scientific community and in the media.
While it may be evident (and expected) that changes in the averages of certain
meteorological parameters are occurring over time (i.e., such as temperature and
precipitation), it is also evident and generally acknowledged that the prediction of
any such changes are difficult if not impossible to reliably predict. Even the most
reliable climate change models are not capable of accurately predicting design
basis extremes in weather patterns. A discussion of public concerns or
speculations about climate change would not add to the resolution of these
issues, nor would a discussion of changes in average global trends, because
these data cannot be reviewed on a site-specific basis with any degree of
accuracy or reliability. It is relatively easy to demonstrate that an increase in the
average value of temperature (or precipitation) at a given location is much more
likely to be a result of numerous increases in temperatures (or precipitation) in
the "normal range" rather than increases in extreme values, because a change in
a select number of extreme values will essentially have no measurable effect on
longer term average values. Therefore, the information presented in this
subsection of the FSAR is focused on the extreme meteorological conditions that
will facilitate a plant design that will operate within these safety margins
throughout the projected plant life of 40 to 60 years. This is accomplished by
identifying historical extremes and projecting, in a scientifically defensible
manner, the potential effects weather will have on the safety and operation of the
LNP.
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232 LOCAL METEOROLOGY

LNP COL 2.3-2  An on-site meteorological monitoring system has been in operation at the LNP
site since February 1, 2007. The on-site tower is located approximately 1.4 km
(0.9 mi.) west southwest of the location of LNP 1 and LNP 2 and consists of a
60.4-m (198-ft.) guyed, open-latticed design. The location of the tower is shown
on Figure 2.3.3-201. The base of the tower is at approximately 13.7 m (45 ft.)
above mean sea level (msl). Local meteorological monitoring results and
summaries of the parameters monitored by the on-site system are described and
presented in this subsection. A more detailed description of the on-site
meteorological monitoring system and operational program is provided in FSAR
Subsection 2.3.3.

The POR of on-site meteorological measurements is the 2-year period from
February 1, 2007, to January 31, 2009.

2.3.2.1 Normal and Extreme Values of Meteorological Parameters
2.3.2.1.1 Wind Summaries

Hourly wind speed and direction measurements at the LNP site for the 2-year
POR were used to prepare monthly and annual average joint frequency
distributions of wind speed and wind direction by Pasquill Stability Category for
the 10-m (33-ft.) and 60-m (197-ft.) levels of the on-site meteorological tower.
The wind speed categories presented in the joint frequency distributions
correspond to the 11 wind speed categories recommended in Regulatory Guide
1.23, Revision 1.

The lower-level (10-m [33-ft.]) wind direction and wind speed are summarized by
individual Pasquill stability category (i.e., A through G) and for the “All Stability”
category in Tables 2.3.2-201, 2.3.2-202, 2.3.2-203, 2.3.2-204, 2.3.2-205,
2.3.2-206, 2.3.2-207, and 2.3.2-208 for the 2-year POR. Additionally, the
lower-level wind direction and wind speed are summarized monthly for the POR
for the “All Stability” category in Tables 2.3.2-209, 2.3.2-210, 2.3.2-211,
2.3.2-212, 2.3.2-213, 2.3.2-214, 2.3.2-215, 2.3.2-216, 2.3.2-217, 2.3.2-218,
2.3.2-219, and 2.3.2-220. For the first year POR, graphical illustrations of the
wind roses of wind speed and direction for the lower-level tower measurements
are shown on Figure 2.3.2-201 (all stabilities, 1-year POR) and on

Figures 2.3.2-202, 2.3.2-203, 2.3.2-204, 2.3.2-205, 2.3.2-206, 2.3.2-207,
2.3.2-208, 2.3.2-209, 2.3.2-210, 2.3.2-211, 2.3.2-212, and 2.3.2-213 (all
stabilities, by month). It is noted that the information in Tables 2.3.2-208 to
2.3.2-220 indicates a relatively high frequency of “calm” winds at the 10-meter
level (i.e., 18.8 percent of the total observations). A review of the hourly
meteorological data indicated that, during the 1-year period of record, nearly all
of the observed winds at the 10-meter level were observed to be in the range of
“greater than 0” to less than 0.4 m/s (0.9 mph). Wind directions associated with
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these measurements do not reflect the characteristics of calm wind conditions in
that the directions are not highly variable or abruptly changing, as would be
expected during true calm (stagnant) conditions. The very low wind speeds
observed at the 10-meter level are believed to be attributable to the height of the
local forest canopy and its corresponding frictional influence on wind speeds at
the 10-meter level. The wind speeds are representative of this site and the local
area surrounding the LNP.

The upper-level (60-m [197-ft.]) wind direction and wind speed data are
summarized by individual Pasquill stability category (i.e., A through G) and for
the “All Stability” category in Tables 2.3.2-221, 2.3.2-222, 2.3.2-223, 2.3.2-224,
2.3.2-225, 2.3.2-226, 2.3.2-227, and 2.3.2-228 for the POR. Additionally, the
upper-level wind direction and wind speed are summarized monthly for the POR
for the “All Stability” category in Tables 2.3.2-229, 2.3.2-230, 2.3.2-231,
2.3.2-232, 2.3.2-233, 2.3.2-234, 2.3.2-235, 2.3.2-236, 2.3.2-237, 2.3.2-238,
2.3.2-239, and 2.3.2-240.

Graphical wind roses of wind speed and direction from the nearby Tampa,
Gainesville, and Tallahassee airports are also provided for comparison with the
on-site wind measurements described above. Figures 2.3.2-214, 2.3.2-215, and
2.3.2-216 illustrate these wind roses for the 5-year period from January 1, 2001
through December 31, 2005. It is noted that the wind roses for the Tampa and
Gainesville observing stations are most similar to the LNP on-site annual wind
rose (Figure 2.3.2-201) in that there is a notable east-west bias in the results,
which is most likely attributable to the diurnal influence of sea breeze effects.
These effects are much more distinct in the on-site data where a strong
east-west wind direction is evident in the data. The Tallahassee wind rose is
seen to exhibit more of a north-south bias in the results, which is also believed to
be attributable to sea breeze influences, which is consistent with the proximity of
the station to the east-west shoreline in that part of the state.

2.3.2.1.2 Ambient Temperature

Ambient temperature from the on-site monitoring system is measured at both the
10-m (33-ft.) and 60-m (197-ft.) levels, and differential temperature (used in
determining wind stability classification) is measured between the 10-m (33-ft.)
and 60-m (197-ft.) levels of the tower. The maximum temperature recorded by
the system for the first year of on-site data was 34.6°C (94.3°F), and the |
minimum temperature was -3.9°C (25.0°F). A summary of the on-site
temperature information, by month and for the first year of onsite data is
presented in [Table 2.3.2-241|. Based on the maximum and minimum temperature
observations in the table, the diurnal temperature range of the on-site
temperatures during this period is approximately 20-22 degrees in the fall, winter,
and spring seasons and approximately 14-17 degrees in the summer and early
fall seasons. The on-site temperature measurements are consistent with the
long-term regional observations from Tampa, Gainesville, Orlando, Tallahassee,
and Jacksonville, which are also summarized in [Table 2.3.2-241.
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2.3.21.3 Dew-Point Temperature

Dew-point temperature is used as a measure of the absolute humidity in the air.

It is the temperature to which air must be cooled to reach

saturation/condensation, assuming pressure and water vapor content remain
constant. The on-site composite monthly and annual dew-point measurements

for the first year of on-site data are compared with regional long-term |
observations from the Tampa, Gainesville, Orlando, Tallahassee, and

Jacksonville stations in Table 2.3.2-242. The observed on-site dew-point
temperatures are consistent with and generally bounded by the long-term

regional observations of dew-point temperatures.

2.3.21.4 Atmospheric Moisture
2.3.2.1.4.1 Relative Humidity

Maximum relative humidity usually occurs during the early morning hours, and
minimum relative humidity is typically observed in the mid-afternoon. For the
annual cycle, the lowest relative humidities occur in mid-spring, with the summer
months typically exhibiting the highest relative humidities. Table 2.3.2-243
summarizes relative humidity observations from the Tampa, Gainesville,
Orlando, Tallahassee, and Jacksonville meteorological observing stations.

23215 Precipitation

The total precipitation observed at the LNP meteorological monitoring station
during the first year of on-site monitoring was 109.09 cm (42.95 in.). |
Table 2.3.2-244 compares average monthly and annual precipitation
measurements at the Tampa, Gainesville, Orlando, Tallahassee, and
Jacksonville meteorological observation stations with the monthly and annual
precipitation measurements from the LNP on-site meteorological monitoring
station. The region displays some variance in total monthly and annual
precipitation between stations from month-to-month and year-to-year, and the
wettest period of the year is typically the summer, with approximately twice the
monthly totals in those months as compared to winter months. The one year of
on-site precipitation data presented here are considered to be consistent with
and generally bounded by the long-term regional observations from the Tampa,
Gainesville, Orlando, Tallahassee, and Jacksonville meteorological observing
stations when compared with long-term periods of record at those locations
(Table 2.3.2-244). Based on a review of the regional precipitation data, it appears
to be reasonably representative of the site area; and there is no reason to expect
that on-site measurements of precipitation would be significantly different.

2.3.2.1.6 Fog
Fog is an aggregate of minute water droplets suspended in the atmosphere near

the surface of the earth. According to international definition, fog reduces visibility
to less than 1.0 km (0.62 mi.). According to United States observing practice,
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ground fog is a fog that hides less than 60 percent of the sky and does not
extend to the base of any clouds that may lie above it. Ice fog is fog composed of
suspended particles of ice; it usually only occurs in high latitudes in calm, clear
weather at temperatures below -28.9°C (-20°F) and increases in frequency as
temperature decreases (Reference 2.3-227).

Table 2.3.2-245 summarizes the occurrence of fog at the Tampa, Gainesville,
Orlando, Tallahassee, and Jacksonville meteorological observation stations.
Heavy fog (i.e., visibility less than or equal to 0.4 km [0.25 mi.]) has been
observed at Tampa, Gainesville, Orlando, Tallahassee, and Jacksonville an
average of 15.3, 46.5, 18.0, 49.8, and 39.3 days per year, respectively

(Table 2.3.2-245). The greatest number of fog days typically occurs during the
months of December through February. However, fog can be a very localized
phenomenon, and the information provided in Table 2.3.2-245 is used as a
regional estimate for fog occurrence. Based on a review of regional fog
observations, they appear to be reasonably representative of the site area; and
there is no reason to expect that on-site observations of naturally occurring fog
would be significantly different. Given that the air quality of Florida is considered
to be good, smog (generally considered to be a combination of fog and air
pollution episodes) is not expected to occur in the region at any time.

23.21.7 Atmospheric Stability

A joint frequency distribution of wind speed, wind direction, and atmospheric
stability is used in conjunction with a dispersion model to estimate the average
rate of dispersion of routine and potential accidental radioactive releases. For the
LNP site, joint frequency distributions have been generated from on-site data
using the vertical temperature gradient and the variability of the horizontal wind to
estimate atmospheric stability, as recommended in NRC Regulatory Guide 1.23,
Revision 1. As previously noted, joint frequency distributions of wind speed, wind
direction, and atmospheric stability measured at the LNP site for the period from
February 1, 2007, to January 31, 2009, are provided in a series of 40 tables,
beginning with Table 2.3.2-201 and ending with Table 2.3.2-240.

Based on the two years of meteorological data collected on the LNP site,
temporal variations within the individual stability categories are relatively small.
Almost 50 percent of all hours fall into either neutral (D) or slightly stable (E)
stability categories. More that 25 percent of all hours fall into the stable (F) and
extremely stable (G) stability categories. Extremely unstable (A), moderately
unstable (B), and slightly unstable (C) categories combined occurred
approximately 25 percent of the total hours. These distributions of stability
category are generally consistent with what would be expected for this region
and the high predominance of A through E stability is considered to be conducive
to very good atmospheric dispersion conditions during the majority of the hours
of the day.
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2.3.2.2 Potential Influence of the Plant and Its Facilities on Local
Meteorology

The construction and operation of the LNP has the potential to influence the local
micrometeorology in the immediate vicinity of the LNP site. These effects could
occur as a result of minor changes to the topography and vegetation resulting
from land clearing and the construction of additional buildings and supporting
infrastructure, as well as the use of mechanical draft cooling towers for system
heat rejection to the atmosphere. Changes to the local topography are not
expected to be significant because the topography of the site and region is
essentially flat. There should be no effect on diffusion characteristics in the area
except in the immediate vicinity of the buildings. The use of mechanical draft
cooling towers for system heat rejection will result in visible moisture plumes from
the cooling tower during certain atmospheric conditions The amount of
condensation of evaporated water vapor, and thus the formation of visible
plumes from the cooling towers, are expected to be greatest during winter
months when ambient air temperatures are cool.

Icing conditions caused by the freezing of condensed water vapor from cooling
tower plumes could occur on vertical surfaces (such as buildings and equipment)
and on horizontal surfaces (such as roadways) in the immediate vicinity of the
cooling towers. However, given the climate in central Florida, these types of
conditions are expected to occur only on rare occasions and only at on-site
locations. Because of the large distances from the locations of the cooling towers
to areas of public access (such as roadways), the potential for fogging and icing
conditions at off-site locations is expected to be very small.

2.3.2.21 Topographical Description

The LNP site and surrounding region is relatively flat, with no significant terrain
features that will otherwise be expected to adversely or unusually impact natural
dispersion downwind of the plant. Figures 2.3.2-217, 2.3.2-218, 2.3.2-219,

and 2.3.2-220 show cross sectional plots of elevation versus distance from the
LNP center for each of 16 directional sectors. Figure 2.3.2-221 shows the
existing topographic features within an 8-km (5-mi.) radius of the LNP. The area
surrounding the LNP site is relatively flat, and no significant terrain modifications
are expected during and after construction of the LNP. Figure 2.3.2-222 shows
topographic features within an 80-km (50-mi.) radius of the LNP site, which is
noted to be generally flat in all directions.

23222 Fogging and Icing Effects Attributable to Cooling Tower Operation

As discussed in FSAR Subsection 2.3.2.2, the operation of the LNP will result in
significant heat dissipation to the atmosphere.

Ground level fogging and icing impacts attributable to cooling tower operation are
not expected to be significant at the LNP site. Although ground level fogging
could occur in the immediate vicinity of the mechanical draft cooling towers,
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those events would only be expected at on-site locations and under relatively
cold and moist atmospheric conditions and when building wake and downwash
effects (i.e., from the cooling tower structures or from nearby plant structures)
have an adverse influence on the dispersion of the cooling tower plumes.

The greatest frequency of occurrence of extended visible plumes from the
cooling towers will likely occur during periods of high humidity when restricted
visibility occurs naturally. At the Tampa, Gainesville, Orlando, Tallahassee, and
Jacksonville meteorological observing stations, naturally occurring fog with
visibilities of less than 0.4-km (0.25-mi.) have been reported an average of 15 to
50 days per year (see Table 2.3.2-245).

Ice formation on structures or at ground level is not expected to occur to any
significant extent in the vicinity of the LNP site. A summary of the climatological
records from the Gainesville, Jacksonville, Orlando, Tallahassee, and Tampa
meteorological observing stations in Table 2.3.1-202 indicates that the average
number of days of below freezing ambient temperatures in the region is only

3 days in Orlando and Tampa, 12 days in Gainesville. At the Jacksonville and
Tallahassee stations, which are farther to the north, the average annual number
of below freezing days is 18 and 34, respectively. There are no large
safety-related plant structures or other nearby structures that are expected to be
adversely affected by icing from the cooling tower plumes under any
meteorological conditions that could reasonably be expected to occur.

2.3.2.2.3 Assessment of Heat Dissipation Effects on the Atmosphere

Mechanical draft wet cooling towers are used to dissipate heat to the atmosphere
from LNP 1 and LNP 2 during normal operation. Although the cooling towers are
not expected to have a significant influence on local meteorological conditions,
under some circumstances there could be limited periods of time when visible
cooling tower plumes may extend short distances from the cooling towers,
possibly being visible from selected off-site locations. However, because of the
large size of the project site, periods of cooling tower plume visibility will be very
limited.

Under full power generation, it is expected that the cooling towers will evaporate
up to 28,040 gallons per minute (gpm) (106,130 liters per minute [I/min]) of water,
depending on weather conditions. Under most meteorological conditions, the
discharge will condense upon leaving the tower, and the length of the visible
plume will depend on the temperature and humidity of the atmosphere. Colder
and more humid weather is typically conducive to longer plumes. There is also a
very small potential for the occurrence of fogging and icing at or near ground
level under certain meteorological conditions, primarily in the immediate vicinity
of the cooling towers. Most of the time, visible plumes can be expected to extend
only a short distance from the tower and then disappear by evaporation.

EPA’s CALPUFF dispersion model was used to evaluate cooling tower plume
behavior and to estimate the frequency of occurrence and length of visible
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cooling tower plumes (Reference 2.3-228). The analysis of cooling tower plume
behavior was performed under the assumption of full load operation, with
maximum heat dissipation to the atmosphere. The maximum potential system
heat rejection rate to the cooling towers is 7.63E09 British thermal units per hour
(Btu/hr) per unit, which was assumed to be a bounding value for purposes of the
analysis. The physical and operating characteristics of the cooling towers for
each of the two banks of towers (i.e., one bank of towers for each generating
unit, LNP 1 and LNP 2) are as follows:

Number of cells 44

Orientation of cells 2x22

Length 362.8 m (1190 ft.)

Width 292.6 m (97 ft.)

Height 17.1 m (56 ft.)

Fan diameter 10.0 m (32.8 ft.) (per cell)
Circulating water flow rate 531,100 gpm (2,010,187 I/min)
Drift rate 0.0005 percent

Heat rejection rate 7.63E09 Btu/hr

The analysis of cooling tower plume behavior was performed using 1 year of
hourly surface meteorological data (2003) from the Gainesville, Florida,
observing station. The results of the CALPUFF analysis are summarized in
Table 2.3.2-246. The table summarizes the predicted plume heights and lengths
for all hours (excluding existing ambient fog conditions where no change in
ambient conditions would result), as well as the predicted plume heights and
lengths for daylight hours only. The table presents the information for each
season (winter, spring, summer, and fall), as well as for the annual average.
Plume height and length are provided for various distance categories of height
and length. The results of the analysis indicate that visible plumes from the LNP
cooling towers will remain very close to the towers, primarily on-site and within
100 m (328 ft.) of the cooling towers. Only a very small percentage of visible
plumes are predicted to extend beyond 100 m (328 ft.) from a location midway
between the cooling towers, with plumes greater than 1000 m (3280 ft.) predicted
to occur less than approximately 2 percent of the time. During daylight hours, the
frequency of occurrence is predicted to be less than 1 percent of the time. It is
noted that the property boundary closest to the cooling towers is approximately
854 m (2800 ft.) to the west, and the nearest public road (U.S. Highway 19) is
approximately 1.4 km (0.9 mi.) to the west of the nearest cooling tower bank (as
illustrated in FSAR Figure 2.1.1-203). Based on this analysis, the expected
frequency of occurrence of visible cooling tower plumes that will leave the
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property is expected to be very small, and the frequency of occurrence of visible
plumes in the vicinity of the nearest public road is expected to be very infrequent.
In addition to the plume visibility assessment, the analysis also indicated that
there were no predicted occurrences of ground level fogging or icing beyond
1000 m (3280 ft.) of the cooling towers. Since the closest public road (US
Highway 19) is located 1.4 km (0.9 mi.) from the nearest cooling tower, fogging
or icing is not predicted or expected to occur in the vicinity of any public roadway.

No synergistic effects of cooling tower plumes mixing with plant radiological or
any other releases are expected to occur. Any gaseous effluents released from
the plant during operation would be expected to occur at different elevations and
at locations other than the cooling towers. Also, any such releases would be at or
near ambient temperature and no significant plume rise would occur. Because
the cooling tower plume would be at a different elevation than the elevation of
any radiological releases, the potential for the mixing of the plumes is expected
to be minimal.

A very small fraction of the water circulating through the cooling towers will be
carried into the plume as small water droplets, as evidenced by the
manufacturer’s specified drift loss rate of 0.0005 percent. The maximum amount
of drift loss from the towers, with both units operating at maximum load, would
therefore only be approximately 5.3 gpm (20.0 I/min). A small amount of
dissolved and suspended solids will be contained in the drift leaving the towers,
which can be expected to result in a small amount of solid particle deposition to
the surface, primarily in close proximity to the plant.

2.3.2.3 Local Meteorological Conditions for Design and Operating Bases

Design and operating bases, such as tornado parameters and temperature and
precipitation extremes are statistics that, by definition and necessity, are based
on long-term regional records. Although data collected by the LNP on-site
meteorological monitoring system is representative of site conditions, only one
year of on-site data is available. Therefore, long-term regional data are
considered most appropriate for use in establishing conservative estimates of
climatological extremes. Therefore, the design and operating basis conditions
were based on regional meteorological data, as previously described in FSAR
Subsection 2.3.1.

233 ONSITE METEOROLOGICAL MEASUREMENT PROGRAMS |

LNP COL 2.3-3  The LNP on-site meteorological measurement program began in February 2007
with the installation of a 60.4-m (198-ft.) guyed, open-latticed meteorological
tower. The tower has been used to monitor meteorological parameters at two
levels above ground level, and has operated continuously since it was first
installed. Table 2.3.3-201 shows the current elevations of the operational sensors
for all monitored parameters for both the lower and upper monitoring levels.
Figure 2.3.3-201 shows a topographical map of the area and the location of the
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meteorological tower with respect to the LNP site and LNP 1, and LNP 2. The
area surrounding the tower is generally covered with low-level vegetation (less
than approximately 0.9 m [3 ft.] in height and indigenous to the central region of
Florida) within several hundred feet of the tower in all directions. In the immediate
vicinity of the tower base and within the security fence, gravel has been used as
a means of controlling weeds. The presence of this gravel is not extensive and is
not expected to have an influence on the parameters measured on the tower.
The location of the LNP meteorological tower is ideally situated for use in support
of the LNP Combined License Application (COLA). Therefore, the monitoring
results obtained from the tower will be used to characterize the on-site
meteorological conditions for the LNP site. The topography of the area, as
discussed in FSAR Subsection 2.3.2, is essentially flat with no significant terrain
variations that would influence or otherwise affect dispersion. Topographical
cross sections of the region are provided on Figures 2.3.2-217, 2.3.2-218,
2.3.2-219, and 2.3.2-220, which show the topographical changes by direction
from the center of the site out to a distance of 80 km (50 mi.) of the LNP site.

Two years of continuous and consecutive meteorological data from the on-site
tower for the period from February 1, 2007, through January 31, 2009, are
submitted with this COLA in the electronic format recommended in Appendix A of
Regulatory Guide 1.23, Revision 1. These data are also used for the
determination of short- and long-term diffusion estimates, as described in FSAR
Subsections 2.3.4 and 2.3.5.

The planned operational meteorological monitoring program will be a
continuation of the pre-operational program. The pre-operational meteorological
program for LNP 1 and LNP 2 meets the guidance provided in Regulatory Guide
1.23, Rev. 1. The pre-operational monitoring program for LNP 1 and LNP 2 is
planned to be continued as the operational program for both units. Given that the
existing program is planned to be continued during operation, both programs are
described jointly in the following sections.

2.3.3.1 Instrumentation

The meteorological tower was first installed and began operation on the LNP site
in February 2007 in support of the development and licensing of the LNP. The
on-site tower is located approximately 1.4 km (0.9 mi.) west-southwest of the
LNP reactors as shown on Figure 2.3.3-201. There are no structures of any
significance within 1 mile of the tower. There are two banks of mechanical draft
cooling towers for LNP 1 and LNP 2, with each bank approximately 17.1 m

(56 ft.) high, 29.6 m (97 ft.) wide, and 181.4 m (595 ft.) long. The orientation of
the cooling towers relative to the meteorological tower is illustrated on

Figure 2.3.3-201. There are no structures or vegetation in the area surrounding
the tower that are within 10 obstruction heights as recommended in Regulatory
Guide 1.23, Revision 1. The base of the meteorological tower is at an elevation
of approximately 13.7 m (45 ft.) msl. A weatherproof National Electrical
Manufacturer’'s Association (NEMA)-type enclosure mounted to the tower houses
the system datalogger and remote access equipment. The information monitored
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on the tower is routinely accessed, downloaded, and archived remotely. The
system is powered by a self-contained solar power generator and

communications with the tower are achieved through a modem that accesses a
cellular telephone network. The monitoring system is compliant with all applicable
requirements of Regulatory Guide 1.23, Revision 1, as summarized in

Table 2.3.3-202. |

Progress Energy evaluated potential impacts attributable to heat and moisture
sources, specifically the LNP cooling towers, with respect to the location of the
meteorological tower. The cooling system for the LNP Units 1 and 2 consists of
two banks of mechanical draft cooling towers located approximately 600 m
(1,968 ft) to the northeast of the meteorological tower, as shown on

Figure 2.3.3-201. A graphical illustration of the first full year of meteorological
data collected at the LNP site (February 1, 2007 through January 31, 2008) is
provided in Figure 2.3.2-201. There is a notable east-west bias in the wind
directions, which is attributable to the diurnal influence of classic sea breeze
effects. Winds blowing from the northeast (in the direction of the meteorological
tower) have been observed to occur approximately 9 percent of the time as
indicated in Figure 2.3.2-201. The results of comprehensive cooling tower plume
modeling analyses performed by Progress Energy indicated that visible plumes
greater than 500 m in length can be expected to occur less than 3 percent of the
time. Given that the observed frequency of northeast winds (i.e., in the direction
of the meteorological monitoring tower) is only 9 percent, the frequency of
occurrence of visible plumes extending to the monitoring tower would be less
than 0.3 percent of the time. In addition, visible plume heights were found to be
between 0 and 200 m approximately 63 percent of the time, with the majority of
those expected to be at the upper end of that range based on buoyancy effects
immediately upon release from the cooling tower. Based on these evaluations,
the LNP cooling tower plumes are not expected to have a significant or
measurable effect on the meteorological measurements made by the LNP
meteorological monitoring system.

2.3.3.1.1 Wind Systems

Wind speed and direction is measured at the 10-m (32.8-ft.) and 60-m (196.8-ft.)
levels. Lower-and upper-level wind speeds are recorded by sensors mounted on
3.7-m (12-ft.) retractable booms to minimize tower shadow effects. Wind
direction, wind speed, and wind direction variance (sigma theta) are monitored at
both the lower and upper levels of the tower.

2.3.3.1.2 Temperature Systems

Ambient temperature and delta-T are monitored at both the 10-m (32.8-ft.) and
60-m (196.8-ft.) levels of the tower. Two channels of differential temperature are
monitored simultaneously between the lower and upper levels. The temperature
probes are mounted in aspirated shields attached to a 2.5-m (8-ft.) retractable
boom. Dew-point temperature is measured at the 10-m (32.8-ft.) level of the
tower.
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2.3.3.1.3 Precipitation and Solar Radiation Systems

Precipitation and solar radiation are monitored near ground level by sensors near
the base of the tower.

2.3.3.14 Maintenance and Calibration

The equipment is checked and calibrated on a routine basis and in accordance
with NRC guidance. Accumulated system data are routinely analyzed for
inconsistent or erratic data, including a comparison with appropriate
meteorological data obtained from other local or regional meteorological
observation stations. In order to achieve the required level of system reliability
(i.e., annual data recovery targets), the following maintenance program is
followed:

. Calibrate datalogger input channels semiannually.

° Calibrate or replace wind sensors with National Institute for Standards
and Technology (NIST)-traceable calibrated sensors semiannually.

. Calibrate precipitation monitoring device (rain gauge) semiannually.

. Calibrate or replace barometric pressure, dew-point temperature, and
solar radiation channel sensors with NIST-traceable calibrated sensors
annually.

. Check the two ambient/differential temperature channels for deviations.

Temperature sensors are thermistors purchased with NIST-traceable
calibration documentation. Thermistors are inherently stable (100-month
drift less than 0.01°C) and routine replacement is therefore not
necessary. Deviation between the two ambient/differential temperature
channels is performed daily, which provides an early warning of a
problem with one of these channels. During semi-annual maintenance
and calibration activities, measurements from the temperature sensors
are compared with test probes that are calibrated every 6 months to
ensure proper sensor operation.

. The guy wires and the tower anchors are inspected on an annual basis.
2.3.3.15 Data Reduction

Data from the LNP datalogger system are retrieved via a remote connection
through a cellular telephone link. Using a host computer, an off-site
meteorological consultant retrieves the meteorological data from the datalogger
on a daily basis (except weekends and holidays). The retrieved data are
reviewed for potential problems and then checked for consistency with data
obtained from an Automatic Weather Observing Station operated by the
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municipality of Ocala, as well as data from the nearby Crystal River Energy
Complex. Erroneous data are discarded prior to insertion into the historical site
database. The edited and reviewed 15-minute averaged data are then stored on
electronic media.

The routine computer outputs include the following information:

. Summaries of data listing maximum temperature, minimum temperature,
average temperature, barometric pressure, precipitation, solar radiation,
and dew-point temperature as daily and monthly averages.

. Totals of hourly precipitation, and hourly averages of barometric pressure,
ambient temperature, differential temperature, dew-point temperature,
upper- and lower-level wind direction and wind speed, upper- and
lower-level wind direction variance (sigma theta), Pasquill stability classes
(as calculated in accordance with a procedure outlined in NRC’s
Regulatory Guide 1.23, Revision 1), and accumulated solar radiation
(langlies per minute).

. Averages of all parameters in 15-minute increments except precipitation,
which is displayed as a 15-minute total value.

. Distributions of joint wind frequency (as outlined in NRC’s Regulatory
Guide 1.23, Revision 1) for both upper and lower levels showing average
wind speeds and number of unrecovered data hours.

2.3.3.1.6 Accuracy of Measurements

Table 2.3.3-202 summarizes the accuracy of the measurements of the monitored
parameters and the criteria upon which the accuracies are based. The accuracy
of the meteorological monitoring system during the 2-year POR of on-site data
described in FSAR Subsection 2.3.2 is consistent with the requirements of NRC
Regulatory Guide 1.23, Revision 1.

234 SHORT-TERM DIFFUSION ESTIMATES
2.3.4.1 Objective

LNP COL 2.3-4  Conservative estimates of the local atmospheric dilution factors (Chi/Q) for LNP 1
and LNP 2 were made using an atmospheric dispersion model and on site
meteorological data for the period from February 1, 2007, through January 31,
2009. These data were prepared using 12 wind speed categories (including a
calm wind category) and these data were formatted for use in NRC’s PAVAN
dispersion model. The wind speed categories are the same as recommended in
NRC Regulatory Guide 1.23, Revision 1, except for the addition of a 0.4 m/s
category for calms. The 0.4 m/s limit for this category corresponds to the
manufacturer’s stated instrument threshold wind speed. This is an exception to
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NRC Regulatory Guide 1.23, Revision 1, which provides guidance for the use of
11 wind speed categories (plus calms). This change was made because of the
high frequency of observed light winds at the LNP site and the low starting speed
of the instrumentation. While almost no true “calm” winds were observed (i.e., no
detectable wind speed) during the period of record, approximately 19 percent of
all observed winds were assigned to the lowest wind speed category.

2.34.2 Chi/Q Estimates Using the PAVAN Computer Code and On-Site
Data

The PAVAN computer code was used to calculate short-term accident Chi/Q
values for the LNP 1 and LNP 2 EAB and low population zone (LPZ) distances of
1340 m (4396 ft.) and 4830 m (3 mi.), respectively. The LNP EAB, which was
previously discussed in FSAR Section 2.1, is illustrated on FSAR

Figure 2.1.1-203. The predicted LNP 1 and LNP 2 Chi/Q values are compared in
Table 2.3.4-201 to the acceptance criteria established in DCD Subsection 15A
and listed in DCD Table 15A-5 (values reproduced in the table).

The maximum predicted Chi/Q values were determined in accordance with
guidance provided in NRC Regulatory Guide 1.145 for the 0.5 percent maximum
sector Chi/Q and the 5 percent direction independent Chi/Q. Regulatory Guide
1.145 recommends that the set of 2-hour Chi/Qs be calculated for each
windspeed-stability class combination. Next, the set of 2-hour Chi/Qs are ordered
by frequency of occurrence and a cumulative probability distribution is
constructed for each sector or for the entire site depending on the analysis.
PAVAN, in its implementation of Regulatory Guide 1.145, interpolates or
extrapolates the distributions to determine the Chi/Q value that occurs

0.5 percent of all time in each sector. This process can result in unreasonable
Chi/Qs when extrapolations are made, especially with a large number of calms.

To establish more representative Chi/Q values, the maximum possible Chi/Q is
assigned as the sector value whenever the PAVAN-extrapolated 0.5 percent
sector-dependent Chi/Q is larger than the maximum possible Chi/Q. The
maximum possible 2-hour Chi/Q is the largest value calculated for the recorded
meteorological conditions in the sector. This occurs for calm conditions at very
stable, class G, conditions with windspeeds of 0.4 m/s or less. The PAVAN
model calculated 0.5 percent sector-dependent value is retained when the value
is interpolated from the set of sector Chi/Qs. A 0.5 percent interpolated Chi/Q
value will always be less than the maximum possible Chi/Q in the sector.

A similar analysis is performed at 5 percent for the direction independent Chi/Q
around the entire site. However, the maximum possible Chi/Q will also be
bounding for the 5 percent direction independent Chi/Q.

Input to the PAVAN model consisted of the following information:
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. Meteorological Data: Joint frequency distribution of wind speed, wind
direction, and atmospheric stability for 16 standard azimuthal sectors.
Period of record February 1, 2007, to January 31, 2009 (Table 2.3.4-202).

. Wind Sensor Height: Lower — 10 m (33 ft.).

. Delta-Temperature Heights: 10 — 60 m (33 — 197 ft.).
o Number of Wind Speed Categories: 12 (including calm category).
. Minimum Building Cross Section: 2730 square meters (m?)

(29,385 square feet [ft.?]) (DCD Figure 3.8.2-1).
. Containment Height: 43.9 m (144 ft.) (DCD Figure 3.8.2-1).
. Release Height: 10 m (33 ft.) (ground level default height).

Based on the locations of LNP 1 and LNP 2 with respect to the meteorological
tower, the atmospheric diffusion parameters, sigma y and sigma z, are not
expected to be unduly influenced by the meteorological or topographical
conditions in the vicinity of the LNP site. Therefore, no modifications were made
to the atmospheric dispersion parameters, sigma y and sigma z.

The results of the PAVAN analysis are summarized in Table 2.3.4-203 for the
EAB and Table 2.3.4-204 for the LPZ.

2.34.3 Chi/Q Estimates for Short-Term Diffusion Calculations

The results from the Chi/Q analysis show that building wake effects have very
little influence on predicted Chi/Q values, particularly for very short averaging
periods. The results for the 0- to 2-hour 5 percent values at the EAB

(Table 2.3.4-203) are not influenced by building wake effects. For averaging
periods greater than 2 hours, the 5-percent values at the LPZ are slightly higher
without building wake effects. These values are used for all further LNP COLA
evaluations and analyses and are shown in Table 2.3.4-204.

2344 Control Room Diffusion Estimates

Conservative estimates of the site-specific Chi/Q for the LNP 1 and LNP 2 control
room were made using an atmospheric dispersion model and on-site
meteorological data. The meteorological data consists of hourly data, covering
the period from February 1, 2007, through January 31, 2009. Each record of the
hourly data contains a location identifier, Julian day, hour, lower level (10 m)
direction, lower level speed, stability class, upper level (60 m) direction, and
upper level speed.

NRC’s ARCON96 computer code was used to calculate short-term accident
Chi/Q values for the LNP 1 and LNP 2 control room. The predicted LNP 1 and
LNP 2 Chi/Q values are compared in Table 2.3.4-206 to the acceptance criteria
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established in DCD Subsection 15A and listed in Table 15A-6 of the DCD (values
reproduced in the table).

The maximum predicted Chi/Q values were determined in accordance with NRC
Regulatory Guide 1.194.

Input to the ARCON96 model other than the site-specific meteorological data
consisted of the data provided in DCD Table 15A-7 and DCD Figure 15A-1 and
FSAR Table 2.3.4-207 and FSAR Figure 2.1.1-203. DCD Table 15A-7 provides
the release and receptor elevations and the horizontal distance between the
release and receptor points. DCD Figure 15A-1 shows the orientation of the
AP1000 and the locations of the release and receptor points. FSAR

Figure 2.1.1-203 shows the plant layout on the site, including the true north
direction. Plant north is given as 45 degrees clockwise. Table 2.3.4-207 provides
the site-specific release/receptor azimuthal angles for input to ARCON96.

2.35 LONG-TERM DIFFUSION ESTIMATES
2.3.5.1 Objective

LNP COL 2.3-5  Estimates of long-term Chi/Q and relative deposition (D/Q) were made using a
straight-line Gaussian model, consistent with the requirements of NRC
Regulatory Guides 1.109 and 1.111. The objective was to calculate Chi/Q and
D/Q values at the following locations in each of the 16 primary directions,
including:

J EAB (as described in FSAR Subsections 2.1.2 and 2.3.4.2).

LPZ (as measured from the site centerpoint).

. Distance to nearest milk cow.

. Distance to nearest milk goat.

. Distance to nearest garden.

. Distance to nearest meat animal.
. Distance to nearest residence.

. Distances 0of 0.8, 1.2, 1.6, 2.4, 3.2,4.0,4.8,5.6,6.4, 7.2, 8.0, 12.0, 16.0,
22.5, 32.0, 40.0, 48.0, 56.0, 64.0, 72.0, and 80.0 km (0.5, 0.75, 1.0, 1.5,
2.0,2.5,3.0,3.5,4.0,4.5,5.0, 7.5, 10.0, 15.0, 20.0, 25.0, 30.0, 35.0,
40.0, 45.0, and 50.0 mi.) from the LNP site.
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The distances listed above (i.e., distances to nearest milk cow, milk goat, garden,
meat animal, and resident) were measured from the midpoint between LNP 1
and LNP 2.

FSAR Subsection 2.3.5.2 provides additional information on the calculations and
results of long-term Chi/Q estimates for the LNP site.

2.3.5.2 Calculations

The calculations of Chi/Q and D/Q values at the locations and distances listed
above were made using NRC’s XOQDOQ computer program using 2 years of
hourly, on-site meteorological data.

Assumptions used in the analysis are summarized below:

o Meteorological Data Source — LNP on-site meteorological tower.

° Period of Record — February 1, 2007, to January 31, 2009.

. Wind Reference Level — 10 m (33 ft.).

. Stability Calculation — Delta-Temperature (10- and 60-m [33- and 197-ft.]
tower levels).

. Release Type — Ground level.

. Release Height — 10 m (33 ft.).

. Building Wake Effects — Included (see FSAR Subsection 2.3.4.2). |

o For sectors containing nearest milk cow, milk goat, garden, meat animal,

and residence, it was assumed that if these did not exist within
8 km (5 mi.) of the LNP site, 8 km (5 mi.) was assumed as the location of
the receptor.

Based on the location of LNP 1 and LNP 2 with respect to surrounding
topography, the atmospheric diffusion parameter, sigma z, is not expected to be
significantly influenced by topographical conditions; therefore, no modifications
were made to this atmospheric dispersion parameter. The site is also located
approximately 12.8 km (7.9 mi.) from the Gulf of Mexico and the regime of
horizontal or vertical dispersion is not expected to be influenced by internal
thermal boundary layer effects attributable to the land-sea interface.

The distances that were used in the calculations using the XOQDOQ model

ranged from a minimum of 2576 meters (1.6 miles) to a maximum of 8049 meters
(5 miles), as described in Table 2.3.5-201. The wind speed associated with the
lowest wind speed category used in the analysis was 0.4 m/s (0.9 mph) as
described in FSAR Subsection 2.3.2.1.1. The use of the lowest wind speed |

Rev. 3 |
2.3-31



LNP COL 2.3-1

LNP COL 2.3-2

LNP COL 2.3-3

LNP COL 2.3-4

Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

category in the calculation over the entire distance of transport corresponds to
maximum travel times in the range of approximately 1.8 to 5.5 hours. While there
is a sea-breeze driven diurnal variation in wind directions that is evident in the
meteorological observations (with predominant east-west directions), these travel
times are both feasible and consistent with the use of the XOQDOAQ straight-line

trajectory dispersion model in this application.”

The results of the long-term Chi/Q and D/Q have been summarized in

Tables 2.3.5-201, 2.3.5-202, 2.3.5-203, and 2.3.5-204. Table 2.3.5-201 contains
the Chi/Q calculations for routine releases, and Table 2.3.5-202 contains D/Q

calculations for routine releases accounting for deposition effects.

Table 2.3.5-203 contains Chi/Q calculations based on radioactive decay with an
overall half-life of 2.26 days for short-lived noble gases. Table 2.3.5-204 contains

Chi/Q calculations based on radioactive decay with an 8-day half-life for all
iodines released to the atmosphere.

Based on these analyses, the established site characteristic value for the
maximum average annual dispersion factor at the EAB is a value of

1.9E-05 sec/m® for any given sector (based on west-southwest sector; refer to

Table 2.3.5-201).

2.3.6 COMBINED LICENSE INFORMATION

2.3.6.1 Regional Climatology

This COL Item is addressed in FSAR Subsection 2.3.1.

2.3.6.2 Local Meteorology

This COL Item is addressed in FSAR Subsection 2.3.2.

2.3.6.3 Onsite Meteorological Measurements Program

This COL Item is addressed in FSAR Subsection 2.3.3.

2.3.64 Short-Term Diffusion Estimates

This COL Item is addressed in FSAR Subsection 2.3.4.
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2.3.6.5 Long-Term Diffusion Estimates

LNP COL 2.3-5 This COL Item is addressed in FSAR Subsection 2.3.5.
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Table 2.3.1-201

Distance Direction
from LNP from LNP
Latitude (N) Longitude (W) Site® Site®
Station Degree Minute Degree Minute km (mi.) (Compass)
Gainesville, FL 29 41 -82 16 76 (47) NNE
Jacksonville, FL 30 29 -81 41 181 (112) NE
Orlando, FL 28 26 -81 19 146 (91) ESE
Tallahassee, FL 30 23 -84 21 222 (138) NW
Tampa, FL 27 57 -82 32 125 (78) S
Notes:
a) See Figure 2.3.1-201
N = north
E = east
S = south
W = west
km = kilometer
mi. = mile
Sources: References 2.3-203, 2.3-204, 2.3-205, 2.3-206, and 2.3-207
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LNP COL 2.3-1 Table 2.3.1-202 (Sheet 1 of 3)
Climatological Data from Gainesville, Jacksonville, Orlando, Tallahassee, and Tampa, Florida
Station
POR POR POR POR POR
Parameter Gainesville (years) Jacksonville (years) Orlando (years) Tallahassee (years) Tampa  (years)
Location
Distance from LNP Site (mi.) 47 112 91 138 78
Direction from LNP Site NNE NE ESE NW S
Elevation Above Mean Sea 134 26 90 57 8
Level (ft.)
Temperature
Average Annual Observed 68.7 25 68.8 59 72.5 54 67.6 59 723 74
(°F)
Maximum Observed (°F) 108 23 105 65 102 64 103 46 99 60
(7/2000) (7/1942) (5/1945) (7/2000) (6/1985)
Minimum Observed (°F) 10 23 7 65 19 64 6 46 18 60
(1/1985) (1/1985) (1/1985) (1/1985) (12/1962)
Normal Degree days/year 1143 30 1354 30 580 30 1604 30 591 30
(heating)
Normal Degree days/year 2659 30 2627 30 3428 30 2551 30 3482 30
(cooling)
Relative Humidity (%)
Annual average at 7 A.M. 93 30 91 30 91 30 91 30 88 30
Annual average at 1 P.M. 59 30 58 30 56 30 55 30 59 30
Wind
Annual average speed (mph) 6.3 23 6.8 23 7.9 23 5.6 23 7.1 23
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Table 2.3.1-202 (Sheet 2 of 3)
Climatological Data from Gainesville, Jacksonville, Orlando, Tallahassee, and Tampa, Florida

Station
POR POR POR POR POR
Parameter Gainesville (years) Jacksonville (years) Orlando (years) Tallahassee (years) Tampa (years)
Wind (continued)
Prevailing direction ENE 23 NE 39 N 41 N 31 ENE 38
Peak Gust Speed
(mph)® 64 8 77 10 105 10 83 10 98 11
(9/2004) (7/1998) (8/2004) (9/1990) (5/11979)°
Direction® NE 8 W 10 ESE 10 ESE 10 NNW 11
Precipitation (in.)
Annual average 48.36 30 52.34 30 48.35 30 63.21 30 44.77 30
Monthly maximum 16.45 23 19.36 65 19.57 64 20.12 46 20.59 60
(9/2004) (9/1949) (7/1960) (7/1964) (7/1960)
Monthly minimum T 23 0.04 65 T 64 T 46 T 60
(10/1987) (12/1956) (12/1944) (10/1987) (3/2006)
24-hour maximum 6.16 23 10.17 65 9.67 64 10.13 46 12.11 60
(9/1988) (9/1950) (9/1945) (7/2001) (7/1960)
Maximum annual 58.37 23 79.63 30 67.85 30 104.18 46 67.71 30
(2004) (1991) (1994) (1964) (1997)
Snowfall (in.)
Annual average 0.0 30 0.0 30 0.0 30 0.0 30 0.0 30
Monthly maximum T 15 1.5 60 T 34 1.0 36 0.2 60
(4/1997) (2/1958) (5/1997) (12/1989) (1/1977)
Maximum 24-hour T 15 1.5 60 T 34 1.0 36 0.2 60
(4/1997) (2/1958) (5/1997) (12/1989) (1/1977)
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Table 2.3.1-202 (Sheet 3 of 3)

Climatological Data from Gainesville, Jacksonville, Orlando, Tallahassee, and Tampa, Florida

Parameter

Station

Gainesville

POR
(years)

Jacksonville

POR
(years)

Orlando

POR
(years)

Tallahassee

POR
(years)

Tampa

POR
(years)

Mean Annual (number
of days)

Precipitation = 0.01 in.

Snow, sleet, hail 2 1.0
in.

Heavy fog (visibility
0.25 mi. or less)

Maximum
temperature =2 90°F

Minimum temperature
< 32°F

125.4
0.0

46.5

89.5

30

23

30

30

115.9
0.0

39.3

78.4

18.3

30
30

43

30

30

117.0
0.0

18.0

108.7

27

30

39

30

30

113.5
0.0

49.8

92.2

34.4

30

43

30

30

104.3
0.0

15.3

90.0

27

30

43

30

30

Notes:

a) Reported wind speeds are the higher of peak gust, 3-second gust, or 5-second gust.
b) See National Institute of Standards and Technology (NIST) database of peak gust wind speeds.

°F = degrees Fahrenheit
N = north

E = east

S = south

W = west

ft. = foot

in. =inch

mi. = mile

mph = miles per hour
POR = period of record
T = trace amount

Sources: References 2.3-201, 2.3-202, 2.3-203, 2.3-204, 2.3-205, 2.3-206, 2.3-207, and 2.3-230
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Table 2.3.1-203
Summary of Reported Tornado Occurrences in Florida

Tornado Intensity Number of Reported Occurrences
(Fujita Tornado Scale) January 1, 1950, to March 31, 2007
F 150
FO 1559
F1 819
F2 327
F3 42
F4 4
F5 0
Waterspouts 10

Notes:

F = Fujita tornado scale intensity was not available for these storm events.
FO =40 - 72 mph

F1=73-112 mph

F2 =113 - 157 mph

F3 =158 — 206 mph

F4 = 207 — 260 mph

F5 =261 - 318 mph

mph = miles per hour

Source: Reference 2.3-212
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LNP COL 2.3-1

Summary of Reported Tornado Occurrences in Levy and
Surrounding Counties

Table 2.3.1-204

Number of Reported
Occurrences
County FO F1 F2 F3 F4 F5 (1950 to 2007)
Levy 11 (1) 7 2 0 0 0 21
Dixie 2 1 0 0 0 0 3
Gilchrist 1 0 2 0 0 0 3
Alachua 18 (1) 12 8 0 0 0 39
Marion 22 22 9 1 0 0 54
Lake 17 (3) 18 7 3 0 0 48
Sumter 6 (1) 1 3 1 0 0 12
Citrus 30 (1) 11 2 1 0 0 45
Hernando 25 7 0 0 0 0 32
Pasco 51 (5) 17 6 0 0 0 79
Notes:

These statistics are based on the reporting periods between January 1, 1950, and March 31,

2006. Numbers listed in parentheses indicate tornadoes reported without a Fujita scale
intensity (“F” instead of “F0”).

FO =40 -72 mph
F1=73-112 mph
F2 =113 - 157 mph
F3 =158 — 206 mph
F4 =207 — 260 mph
F5 =261 -318 mph

Source: Reference 2.3-212
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Table 2.3.1-205 (Sheet 1 of 3)
Reported Tornado Occurrences in Florida: January 1950 to March 31, 2007
Year FO F1 F2 F3 F4 F5 Waterspouts Total
1950 ) 3 2 0 0 0 0 6
1951 ) 4 4 0 0 0 0 9
1952 1 6 3 0 0 0 0 10
1953 5(2) 8 6 0 0 0 0 21
1954 5(2) 2 3 1 0 0 0 13
1955 1(6) 3 2 0 0 0 0 12
1956 3(1) 0 4 2 0 0 0 10
1957 3 (4) 4 6 0 0 0 0 17
1958 2 (6) 9 4 5 1 0 0 27
1959 2 (5) 5 5 1 0 0 0 18
1960 6 (4) 10 10 1 0 0 0 31
1961 3 (6) 7 8 0 0 0 0 24
1962 3(1) 6 7 1 0 0 0 18
1963 (7) 10 11 0 0 0 0 28
1964 2(8) 14 12 1 0 0 0 37
1965 1(2) 4 4 1 0 0 0 12
1966 4 (10) 9 4 0 3 0 0 30
1967 (6) 5 9 3 0 0 0 23
1968 7 (14) 27 13 0 0 0 0 61
1969 6 (21) 20 11 0 0 0 0 58
1970 2 (23) 10 12 1 0 0 0 48
1971 16 25 16 1 0 0 0 58
1972 18 27 30 2 0 0 0 77
1973 16 18 16 0 0 0 0 50
1974 24 28 6 0 0 0 0 58
1975 42 55 6 1 0 0 0 104
1976 54 13 0 0 0 0 0 67
1977 26 8 1 0 0 0 0 35
1978 62 (1) 21 9 1 0 0 0 94
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Table 2.3.1-205 (Sheet 2 of 3)
Reported Tornado Occurrences in Florida: January 1950 to March 31, 2007
Year FO F1 F2 F3 F4 F5 Waterspouts Total
1979 39(13) 31 7 0 0 0 0 90
1980 20 38 1 1 0 0 0 60
1981 31 25 4 1 0 0 0 61
1982 31 32 8 0 0 0 0 71
1983 19 50 23 1 0 0 0 93
1984 19 10 1 1 0 0 0 31
1985 20 14 1 1 0 0 0 36
1986 40 10 3 0 0 0 0 53
1987 36 7 2 0 0 0 0 45
1988 27 14 5 1 0 0 0 47
1989 60 9 3 0 0 0 0 72
1990 51 6 0 0 0 0 0 57
1991 46 10 0 0 0 0 0 56
1992 46 11 2 1 0 0 0 60
1993 36 (2) 12 4 0 0 0 1 57
1994 41 (1) 5 1 0 0 0 4 52
1995 67 (3) 14 4 0 0 0 5 93
1996 58 7 5 0 0 0 0 70
1997 88 25 2 1 0 0 0 116
1998 70 32 7 6 0 0 0 115
1999 49 11 1 0 0 0 0 61
2000 65 12 1 0 0 0 0 78
2001 53 14 6 0 0 0 0 73
2002 36 8 0 0 0 0 0 44
2003 35 8 2 0 0 0 0 45
2004 77 26 4 0 0 0 0 107
2005 45 9 2 0 0 0 0 56
2006 33 5 4 0 0 0 0 42
2007 @ 7 3 0 5 0 0 0 15
Rev. 3 |

2.3-45



Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

LNP COL 2.3-1 Table 2.3.1-205 (Sheet 3 of 3)
Reported Tornado Occurrences in Florida: January 1950 to March 31, 2007
Year FO F1 F2 F3 F4 F5 Waterspouts Total
1559
Total (150) 819 327 42 4 0 10 2911
Average (22§589f3) 1412 564 072  0.07 0 0.17 50.19
Notes:

Numbers listed in parentheses indicate tornadoes reported without a Fuijita scale intensity (“F” instead
of “F0”).

FO =40-72 mph
F1=73-112 mph
F2 =113 — 157 mph
F3 =158 — 206 mph
F4 =207 — 260 mph
F5 =261 - 318 mph

a) Data for 2007 is through March 31, 2007.

Source: Reference 2.3-212
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Table 2.3.1-206 (Sheet 1 of 3)

Period of Record: 1899 to 2007

Cat1

Cat 2

Cat3

Cat4

Cat5

Total

1899
1900
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1907
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Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

LNP COL 2.3-1 Table 2.3.1-206 (Sheet 3 of 3)
Reported Tropical Storm and Hurricane Occurrences in Florida
Period of Record: 1899 to 2007

Tropical
Year Storm Cat1 Cat 2 Cat3 Cat 4 Cat5 Total
1979 0 0 1 0 0 0 1
1981 1 0 0 0 0 0 1
1983 1 0 0 0 0 0 1
1984 1 0 0 0 0 0 1
1985 3 0 1 0 0 0 4
1987 0 1 0 0 0 0 1
1988 1 0 0 0 0 0 1
1990 1 0 0 0 0 0 1
1992 0 0 0 0 0 1 1
1994 3 0 0 0 0 0 3
1995 2 0 1 1 0 0 4
1996 1 0 0 0 0 0 1
1997 1 0 0 0 0 0 1
1998 1 1 1 0 0 0 3
1999 1 1 0 0 0 0 2
2000 2 0 0 0 0 0 2
2001 2 0 0 0 0 0 2
2002 1 0 0 0 0 0 1
2003 0 0 0 0 0 0 0
2004 1 0 1 1 1 0 4
2005 2 0 1 2 0 0 5
2006 2 0 0 0 0 0 2
2007 1 0 0 0 0 0 1
Total 85 19 19 19 6 2 150
Notes:

Tropical Storm = 39 — 73 mph
Category 1 =74 — 95 mph
Category 2 = 96 — 100 mph
Category 3 =111 — 130 mph
Category 4 = 131 — 155 mph
Category 5 = greater than 155 mph

Sources: Reference 2.3-218, 2.3-232, 2.3-233, 2.3-234, 2.3-235, and 2.3-236
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LNP COL 2.3-1

Levy Nuclear Plant Units 1 and 2

Part 2, Final Safety Analysis Report

Summary of Wet and Dry Bulb Temperature Observations

Jacksonville

COL Application

Table 2.3.1-207

Tallahassee

Wet Bulb (°C) Dry Bulb (°C) Wet Bulb (°C) Dry Bulb (°C) Wet Bulb (°C) Dry Bulb (°C)
Highest Running Average Wet Bulb (with Coincident Dry Bulb)
30-Day Average 249 28.1 24.8 28.3 25.5 28.6
5-Day Average 26.5 31.0 26.1 30.9 26.9 30.2
1-Day Average 27.7 31.2 27.0 32.1 27.6 31.0
Maximum Ambient Dry Bulb (with Coincident Wet Bulb)
0% Exceedance 26.0 39.4 27.7 39.4 254 36.7
1% Exceedance 26.9 33.5 27.2 33.7 26.3 32.6
Minimum Ambient Dry Bulb (with Coincident Wet Bulb)
100% Exceedance -15.3 -13.9 -15.7 -14.4 -8.8 7.2
99% Exceedance -1.1 0.0 -3.3 -2.2 2.8 4.4
Maximum Ambient Wet Bulb (with Coincident Dry Bulb)
0% Exceedance 30.3 33.9 304 317 29.5 344
1% Exceedance 26.1 311 26.1 31.1 26.7 31.1
Notes:
NA = Coincident data not available
Periods of Record: 1973 — 1996 and 1961 — 1990
°C = degrees Celsius
Sources: References 2.3-217 and 2.3-219
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Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

Seasonal Frequencies of Inversions below 152 m (500 ft.) in

Table 2.3.1-208

Tampa, Florida

Percent Frequency of Inversions Based below 152 m (500 ft.)

Season 0300 GMT 1500 GMT 0000 GMT 1200 GMT All Times
Winter 69 17 28 60 37
Spring 59 1 7 52 30
Summer 62 8 14 57 28
Fall 63 2 25 76 38
Notes:

GMT = Greenwich mean time
m = meter
ft. = foot
Source: Reference 2.3-220
Rev. 3 |
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Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

LNP COL 2.3-1 Table 2.3.1-209
Mean Monthly Mixing Depths at Tampa, Florida
Month Depth (m)
January 730
February 950
March 940
April 1310
May 1410
June 1360
July 1310
August 1290
September 1270
October 1290
November 1000
December 810
Notes:
m = meter

Source: Reference 2.3-221
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Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

LNP COL 2.3-1 Table 2.3.1-210 (Sheet 1 of 2)
Ambient Dry and Wet Bulb Temperature Observations for Gainesville, Jacksonville, Orlando, Tallahassee, and
Tampa, Florida

Maximum and Minimum Dry Bulb Temperatures (with Coincident Wet Bulb Temperatures) (°F)

Gainesville Jacksonville Orlando Tallahassee Tampa

Dry Coincident Dry Coincident Dry Coincident Dry Coincident Dry Coincident
Bulb Wet Bulb Bulb Wet Bulb Bulb Wet Bulb Bulb Wet Bulb Bulb Wet Bulb

Maximum Temperatures

0% Occurrence () ) 103 79 () () 103 82 98 78

0.4% Occurrence 94 77 95 78 93 77 95 77 93 78

1.0% Occurrence 92 77 93 78 92 76 93 76 91 78

2.0% Occurrence 91 76 9 76 91 76 92 76 90 77

“Maximum Safety” © (e) (e) 104.4 82.3 (e) (e) 105.1 78.7 98.7 78.1

“Maximum Normal”® 94 77 95 78 93 77 95 77 93 78 |
Minimum Temperatures

97.5% Occurrence 38 36 39 35 45 42 32 30 45 42

99.0% Occurrence 33 31 32 30 40 37 28 26 40 37

99.6% Occurrence 29 27 28 26 36 33 24 23 36 33 ‘
100% Occurrence - - 7 4 - - 6 4 19 16

“Minimum Safety” © 4 NA 4 NA 9 NA 3 N/A 12 N/A

“Minimum Normal” @ 29 27 28 26 36 33 24 23 36 33 |
Period of Record (yrs) 30 52 30 53 55

Rev. 3 |
2.3-53



LNP COL 2.3-1

Levy Nuclear Plant Units 1 and 2

COL Application
Part 2, Final Safety Analysis Report

Table 2.3.1-210 (Sheet 2 of 2)

Ambient Dry and Wet Bulb Temperature Observations for Gainesville, Jacksonville, Orlando, Tallahassee, and
Tampa, Florida

Maximum Wet Bulb Temperatures (with Coincident Dry Bulb Temperatures) (°F)

Gainesville Jacksonville Orlando Tallahassee Tampa

Wet Coincident Wet Coincident Wet Coincident Wet Coincident Wet Coincident

Bulb Dry Bulb Bulb Dry Bulb Bulb Dry Bulb Bulb Dry Bulb Bulb Dry Bulb
0% Occurrence () (f) 87 93 () (f) 87 89 85 94
0.4% Occurrence 80 88 80 90 80 88 80 89 80 88
1.0% Occurrence 79 87 79 88 79 87 79 88 80 88
2.0% Occurrence 78 86 78 87 78 86 78 87 79 87
“Maximum Safety” @ (e) NA 84.7 NA (e) NA 84.2 NA 85.5 NA
“Maximum Normal” ® 79 NA 79 NA 79 NA 79 NA 80 NA

Notes:

a) “Maximum Safety” temperatures are 100-yr estimates based on indicated POR and regression analyses.
b) “Maximum Normal” temperatures are based on the 0.4-percent annual occurrence temperatures from a 30-year POR.

¢) “Minimum Safety” temperatures are 100-year estimates based on a 30-year POR.

d) “Minimum Normal” temperatures are based on the 99.6-percent annual occurrence temperatures from a 30-year POR.

e) “Maximum Safety” values not developed for these stations.
f) “0% Occurrence” values not available from published data.
°F = degrees Fahrenheit; NA = Not Applicable or Not Available

Sources: References 2.3-217, 2.3-219, and 2.3-226
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Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

LNP COL 2.3-2 Table 2.3.2-201
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Period of Record: February 1, 2007, to January 31, 2009
Lower Wind Level, Category A

Wind Direction (Blowing From) @

(Sn':Ie;;d N NNE NE ENE E ESE SE SSE S SSW SwW WSW W WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.5-1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1.1-1.5 0 1 0 2 1 0 1 1 0 1 0 3 2 4 1 0 17
1.6-2.0 4 2 2 4 4 0 3 2 3 1 1 5 2 5 6 0 44
2.1-3.0 8 22 16 15 18 9 3 4 2 5 20 21 30 12 11 17 213
3.1-4.0 8 11 30 34 28 11 3 8 7 6 43 106 98 11 13 19 436
4.1-5.0 3 9 11 35 42 13 0 1 3 18 38 77 53 4 6 14 327
5.1-6.0 0 0 7 18 19 1 0 0 3 6 11 19 32 2 0 0 118
6.1-8.0 0 0 0 4 6 0 0 0 0 1 1 1 10 2 0 0 25
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 23 45 66 112 118 34 10 16 18 38 114 232 230 40 37 50 1183
Notes:

Data represent the number of hours a condition occurred.
Number of Calm Hours: 0
a) Wind direction: E = east; N = north; S = south; W = west

m/s = meters per second
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Levy Nuclear Plant Units 1 and 2

Part 2, Final Safety Analysis Report

LNP COL 2.3-2

COL Application

Table 2.3.2-202

Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Lower Wind Level, Category B

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW SwW WsSw w WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.5-1.0 0 2 0 1 0 0 0 0 0 1 0 0 0 0 4
1.1-1.5 4 4 5 5 2 0 1 2 4 1 0 2 3 1 3 4 41
1.6-2.0 3 11 9 12 8 4 8 5 2 3 5 5 6 5 8 96
2.1-3.0 20 21 41 25 34 16 16 16 2 9 33 39 54 15 24 23 388
3.1-4.0 18 21 34 49 59 34 14 6 7 7 34 70 72 5 9 12 451
4.1-5.0 6 8 23 25 29 6 2 0 1 10 8 19 32 4 1 5 179
5.1-6.0 0 1 10 11 3 0 0 2 6 2 3 0 0 0 46
6.1-8.0 0 0 0 2 1 0 0 0 5 0 0 2 0 0 14
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 51 66 124 129 137 64 35 32 21 40 80 139 174 33 42 52 1219
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 0
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

LNP COL 2.3-2 Table 2.3.2-203
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Lower Wind Level, Category C

Wind Direction (Blowing From) @

(Sn':Ie;;d N NNE NE ENE E ESE SE SSE S SSW Sw WSwW W WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.5-1.0 3 1 0 0 0 0 1 1 0 0 0 1 1 2 3 2 15
1.1-15 7 7 6 7 11 3 4 4 6 10 4 6 8 7 7 7 104
1.6-2.0 9 22 10 14 18 15 12 8 10 9 11 14 12 11 6 16 197
2.1-3.0 30 37 39 53 55 24 23 14 18 16 37 53 77 22 13 22 533
3.1-4.0 8 14 43 52 49 24 11 13 10 13 19 53 74 3 3 9 398
4.1-5.0 2 8 21 27 29 11 3 2 2 8 11 14 18 1 0 4 161
5.1-6.0 0 2 6 7 6 1 0 0 3 10 4 0 3 0 0 1 43
6.1-8.0 0 0 0 2 1 0 0 0 0 3 0 1 1 0 0 0 8
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 59 91 125 162 169 78 54 42 49 69 86 142 196 46 32 61 1461
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 1
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2

Levy Nuclear Plant Units 1 and 2

Part 2, Final Safety Analysis Report

Wind Direction (Blowing From) (@

COL Application

Table 2.3.2-204
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Lower Wind Level, Category D

(Sn':Ie;;d N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
<0.5 0 1 0 0 3 1 0 1 2 1 3 0 1 1 2 1 17
0.5-1.0 23 10 18 16 22 14 13 12 15 17 15 17 10 9 12 8 231
1.1-15 40 36 39 26 24 22 31 25 30 20 37 37 27 26 34 27 481
1.6-2.0 50 54 80 60 73 31 31 21 17 28 42 52 61 35 34 35 704
2.1-3.0 102 112 197 196 142 94 51 32 48 59 73 147 198 44 32 54 1581
3.1-4.0 42 73 127 118 113 46 40 18 22 68 39 95 83 11 24 25 944
4.1-5.0 19 30 50 69 52 25 10 8 27 48 27 29 24 12 8 7 445
5.1-6.0 0 1 13 20 22 9 1 1 12 27 12 11 18 2 0 3 152
6.1-8.0 0 0 1 0 4 1 0 0 4 11 8 9 10 1 0 0 49
8.1-10.0 0 0 0 0 0 0 0 0 0 1 1 0 4 0 0 0 6
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 276 317 525 505 455 243 177 118 177 280 257 397 436 141 146 160 4610
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 49
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second

Rev. 3
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Levy Nuclear Plant Units 1 and 2

COL Application

Part 2, Final Safety Analysis Report

Wind Direction (Blowing From) (@)

Table 2.3.2-205
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Lower Wind Level, Category E

(Sn':Ie;;d N NNE NE ENE E ESE SE SSE S SSW Sw WSW W WNW NW NNW TOTAL
<0.5 6 5 5 4 3 2 4 4 4 3 3 2 3 3 5 2 58
0.5-1.0 21 60 72 72 62 42 56 53 28 25 34 37 35 52 39 17 705
1.1-15 34 82 133 147 133 83 53 35 38 26 47 49 39 32 21 27 979
1.6-2.0 40 51 127 134 126 58 46 14 38 19 19 31 32 15 28 30 808
2.1-3.0 61 82 101 123 131 62 42 17 30 34 9 22 26 12 35 30 817
3.1-4.0 8 15 11 17 23 10 3 1 17 6 3 12 7 2 4 8 147
4.1-5.0 1 0 3 5 1 3 1 2 6 1 0 3 1 5 1 2 35
5.1-6.0 0 0 0 0 0 0 0 0 1 0 0 2 0 0 0 0 3
6.1-8.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8.1-10.0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 171 295 452 502 479 260 205 126 162 115 115 158 143 121 133 116 3553
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 227
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

LNP COL 2.3-2 Table 2.3.2-206

Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Lower Wind Level, Category F

Wind Direction (Blowing From) (@)

(Sn':/e:;d N NNE NE ENE E ESE SE SSE S SSW SwW WSw W WNW NW NNW TOTAL
<0.5 5 8 6 18 8 7 8 7 8 8 3 1 4 7 7 1 106
0.5-1.0 21 34 74 109 100 40 32 28 16 16 22 14 25 29 20 19 599
1.1-15 29 26 39 119 103 43 12 10 8 7 11 9 6 5 13 18 458
1.6-2.0 15 10 5 31 44 14 3 2 2 0 1 2 2 1 2 10 144
2.1-3.0 1 2 0 0 7 1 0 0 1 2 3 1 3 0 1 0 22
3.1-4.0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 3
4.1-5.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5.1-6.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6.1-8.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 71 80 124 277 262 105 55 47 35 33 41 27 41 42 44 48 1332
Notes:

Data represent the number of hours a condition occurred.
Number of Calm Hours: 643
a) Wind direction: E = east; N = north; S = south; W = west

m/s = meters per second
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Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

LNP COL 2.3-2 Table 2.3.2-207
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Lower Wind Level, Category G

Wind Direction (Blowing From) @

(Sn':le:;d N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
<0.5 5 1 16 36 34 6 7 7 6 0 3 1 3 5 6 2 138
0.5-1.0 19 15 32 107 97 49 22 14 11 9 2 4 5 8 27 16 437
1.1-15 8 2 7 42 32 10 2 3 2 1 1 1 3 2 3 8 127
1.6-2.0 3 0 0 5 3 2 0 0 0 1 0 0 0 0 1 1 16
2.1-3.0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
3.1-4.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4.1-5.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5.1-6.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6.1-8.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 35 18 55 190 166 69 31 24 19 11 6 6 11 15 37 27 720
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 2303
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2

Levy Nuclear Plant Units 1 and 2

Part 2, Final Safety Analysis Report

Lower Wind Level, All Categories

COL Application

Wind Direction (Blowing From) @

Table 2.3.2-208
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009

(Sn':Ie;;d N NNE NE ENE E ESE SE SSE S SSW SW WSw W WNW NW NNW TOTAL
<0.5 16 15 27 58 48 16 19 19 20 12 12 4 11 16 20 6 319
0.5-1.0 87 120 198 304 282 145 124 108 70 67 73 74 76 100 101 62 1991
1.1-15 122 158 229 348 306 161 104 80 88 66 100 107 88 77 82 91 2207
1.6-2.0 124 150 233 260 276 124 97 55 75 60 77 109 114 73 82 100 2009
2.1-3.0 222 276 394 412 387 208 135 83 101 125 175 283 388 105 116 146 3556
3.1-4.0 84 134 245 270 272 125 71 46 63 100 139 336 335 32 54 73 2379
4.1-5.0 31 55 108 161 153 58 16 13 39 85 84 142 128 26 16 32 1147
5.1-6.0 0 4 36 56 51 14 1 1 21 49 29 35 57 4 0 4 362
6.1-8.0 0 0 1 8 11 2 0 0 4 20 9 11 25 5 0 0 96
8.1-10.0 0 0 0 0 0 0 0 0 0 2 1 0 9 0 0 0 12
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 686 912 1471 1877 1786 853 567 405 481 586 699 1101 1231 438 471 514 14078
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 3223
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Levy Nuclear Plant Units 1 and 2

Part 2, Final Safety Analysis Report

LNP COL 2.3-2

COL Application

Table 2.3.2-209

Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Period of Record: February (2007 and 2008 Combined Hours of Occurrence)
Lower Wind Level, All Categories

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SS W Sw WSwW W WNW NW NNW TOTAL
<0.5 2 0 2 6 0 2 1 0 0 0 1 1 2 1 5 2 25
0.5-1.0 8 6 8 21 14 9 8 6 6 0 10 6 6 19 15 8 150
1.1-1.5 12 14 10 22 24 12 1 4 7 4 12 6 6 16 7 7 164
1.6-2.0 11 7 8 12 29 8 9 2 2 4 11 10 10 7 10 9 149
2.1-3.0 23 13 18 16 32 17 13 10 5 16 18 16 35 16 13 16 277
3.1-4.0 4 5 15 3 12 9 6 7 9 27 21 34 27 5 13 5 202
4.1-5.0 0 1 5 2 6 6 1 2 7 14 6 8 16 6 5 2 87
5.1-6.0 0 0 0 0 0 0 0 0 5 12 6 5 17 0 0 0 45
6.1-8.0 0 0 0 0 0 0 0 0 0 2 0 3 0 0 0 10
8.1-10.0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 60 46 66 82 117 63 39 31 41 83 87 86 122 70 68 49 1110
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 256
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2

Period of Record: March (2007 and 2008 Combined Hours of Occurrence)
Lower Wind Level, All Categories

Levy Nuclear Plant Units 1 and 2

Part 2, Final Safety Analysis Report

COL Application

Wind Direction (Blowing From) (@)

Table 2.3.2-210
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw wsw w WNW NW NNW TOTAL
<0.5 2 1 2 6 7 0 0 0 0 0 1 0 2 0 1 2 24
0.5-1.0 10 3 20 32 26 12 7 2 3 6 2 3 6 11 8 7 158
1.1-1.5 5 10 16 31 44 13 6 0 3 2 2 3 5 6 5 6 157
1.6-2.0 9 10 13 43 33 16 11 5 2 4 0 4 14 9 4 3 180
2.1-3.0 22 10 19 41 57 24 21 5 16 10 4 14 26 8 7 11 295
3.1-4.0 3 7 27 42 40 16 11 8 2 8 3 16 37 4 3 6 233
4.1-5.0 8 5 11 19 28 17 6 3 8 8 7 8 11 1 0 5 145
5.1-6.0 0 0 4 1 9 3 0 1 9 13 3 0 9 0 0 1 53
6.1-8.0 0 0 0 0 3 0 0 0 1 12 0 0 5 1 0 0 22
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 6
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 59 46 112 215 247 101 62 24 44 63 22 48 121 40 28 41 1273
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 190
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Levy Nuclear Plant Units 1 and 2
COL Application
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LNP COL 2.3-2 Table 2.3.2-211

Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Period of Record: April (2007 and 2008 Combined Hours of Occurrence)

Lower Wind Level, All Categories

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SS W Sw WSwW W WNW NW NNW TOTAL
<0.5 1 0 1 3 2 1 2 3 0 3 0 1 0 3 3 0 23
0.5-1.0 5 14 12 17 33 10 7 7 4 2 2 4 7 15 14 4 157
1.1-1.5 13 9 12 10 11 15 11 4 4 1 4 9 12 9 6 10 140
1.6-2.0 16 6 16 12 11 9 17 6 8 2 3 9 8 3 11 12 149
2.1-3.0 20 10 37 36 39 10 15 14 11 11 12 16 28 15 20 11 305
3.1-4.0 2 8 26 33 27 8 3 5 12 7 9 32 50 4 7 12 245
4.1-5.0 2 3 9 19 2 0 0 0 4 12 29 21 26 2 2 9 140
5.1-6.0 0 0 4 4 1 0 0 0 1 7 7 1 1 0 0 32
6.1-8.0 0 0 0 0 0 0 0 0 1 2 0 3 0 0 15
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 59 50 117 134 126 53 55 39 45 47 68 93 147 55 63 58 1209
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 175
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2 Table 2.3.2-212
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: May (2007 and 2008 Combined Hours of Occurrence)
Lower Wind Level, All Categories

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW SW WSw W WNW NW NNW TOTAL
<0.5 0 2 3 4 1 2 0 1 2 0 3 4 2 0 28
0.5-1.0 1 5 30 14 2 3 3 7 5 8 5 10 9 3 118
1.1-1.5 7 7 17 44 23 16 7 1 6 5 14 7 7 9 7 4 181
1.6-2.0 2 6 9 22 28 9 12 2 5 2 10 12 4 3 4 137
2.1-3.0 8 16 22 30 52 20 9 4 4 7 9 36 34 4 7 8 270
3.1-4.0 1 4 14 32 57 24 3 2 1 1 14 57 43 3 2 7 265
4.1-5.0 0 0 7 27 45 10 0 0 1 4 8 23 25 0 0 0 150
5.1-6.0 0 0 4 13 19 1 0 0 0 0 9 7 13 0 0 0 66
6.1-8.0 0 0 0 5 6 0 0 0 0 0 0 8 2 0 0 0 21
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 19 40 82 207 246 89 34 14 20 27 68 156 144 34 30 26 1236
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 227
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2 Table 2.3.2-213
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: June (2007 and 2008 Combined Hours of Occurrence)
Lower Wind Level, All Categories

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SS W Sw WSwW W WNW NW NNW TOTAL
<0.5 1 1 1 4 7 3 2 3 1 1 2 0 0 1 2 0 29
0.5-1.0 6 11 26 39 44 21 23 17 13 11 15 12 3 5 1 3 250
1.1-15 17 2 11 24 24 18 15 14 9 6 11 16 18 6 2 9 202
1.6-2.0 5 4 12 23 17 24 9 11 12 7 14 14 8 6 3 6 175
2.1-3.0 7 4 25 27 25 17 5 4 11 2 18 36 56 13 5 6 261
3.1-4.0 2 4 9 11 12 4 3 1 3 2 14 55 50 4 0 1 175
4.1-5.0 0 0 3 4 0 0 0 0 0 0 2 23 16 1 0 0 49
5.1-6.0 0 0 0 0 0 0 0 0 0 0 0 13 1 0 0 0 14
6.1-8.0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 2
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 38 26 87 132 129 88 57 50 49 29 76 170 152 36 13 25 1157
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 281
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Lower Wind Level, All Categories

COL Application

Table 2.3.2-214
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: July (2007 and 2008 Combined Hours of Occurrence)

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw WwWsw w WNW NW NNW TOTAL
<0.5 1 2 2 6 4 3 4 4 7 3 1 1 0 0 0 0 38
0.5-1.0 5 7 11 16 26 24 32 30 9 16 12 12 13 3 10 5 231
1.1-1.5 2 8 6 8 22 17 15 21 19 12 23 21 8 5 14 6 207
1.6-2.0 9 4 4 13 10 9 7 9 12 13 14 15 11 14 6 7 157
2.1-3.0 6 7 8 13 18 15 7 6 4 9 27 53 53 7 5 7 245
3.1-4.0 0 3 5 2 6 4 3 2 0 3 17 58 36 1 1 2 143
4.1-5.0 0 2 5 0 3 0 0 0 0 0 4 35 5 1 0 0 55
5.1-6.0 0 0 2 0 0 0 0 0 0 0 0 1 0 0 0 0 3
6.1-8.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 23 33 43 58 89 72 68 72 51 56 98 196 126 31 36 27 1079
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 381
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2

Period of Record: August (2007 and 2008 Combined Hours of Occurrence)
Lower Wind Level, All Categories

Wind Direction (Blowing From) (@)

COL Application

Table 2.3.2-215
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW SW WSwW W WNW NW NNW TOTAL
<0.5 0 0 2 2 4 3 2 4 6 2 2 0 1 0 0 0 28
0.5-1.0 8 10 8 27 29 21 18 17 12 12 10 8 9 5 4 4 202
1.1-15 4 9 11 12 35 18 7 10 9 11 11 16 6 4 10 6 179
1.6-2.0 3 3 5 13 25 15 9 6 4 4 7 15 14 7 3 5 138
2.1-3.0 1 9 10 25 27 31 16 10 7 6 19 38 53 6 2 18 278
3.1-4.0 9 4 3 18 25 11 11 1 1 3 10 47 27 1 9 7 187
4.1-5.0 2 1 0 7 4 0 5 2 0 3 3 12 15 5 5 0 64
5.1-6.0 0 0 0 1 4 0 0 0 2 0 3 2 3 0 0 0 15
6.1-8.0 0 0 0 0 2 0 0 0 0 0 4 1 4 0 0 0 11
8.1-10.0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 2
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 27 36 39 105 155 929 68 50 41 42 70 139 132 28 33 40 1104
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 380
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2 Table 2.3.2-216
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: September (2007 and 2008 Combined Hours of Occurrence)
Lower Wind Level, All Categories

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SS W Sw WSwW W WNW NW NNW TOTAL
<0.5 5 5 7 8 3 2 1 1 1 0 1 0 0 0 2 0 36
0.5-1.0 8 26 36 18 18 13 6 5 2 3 1 3 2 5 4 3 153
1.1-1.5 5 22 33 40 26 14 15 6 8 5 2 7 9 5 0 2 199
1.6-2.0 10 22 29 21 19 2 5 3 3 4 1 3 10 5 3 6 146
2.1-3.0 23 51 47 65 31 15 7 4 8 3 7 15 30 9 4 8 327
3.1-4.0 4 9 35 39 47 14 6 1 1 5 3 10 19 0 3 5 201
4.1-5.0 5 1 27 30 26 11 1 0 0 1 0 0 0 0 0 0 102
5.1-6.0 0 0 9 10 9 0 0 0 2 0 0 0 0 0 0 0 30
6.1-8.0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 60 136 224 231 179 71 41 20 25 21 15 38 70 24 16 24 1195
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 239
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2 Table 2.3.2-217
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: October (2007 and 2008 Combined Hours of Occurrence)
Lower Wind Level, All Categories

Wind Direction (Blowing From) (@)

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
<0.5 2 2 2 6 3 0 2 0 0 1 0 0 0 4 3 0 25
0.5-1.0 11 15 30 20 19 6 2 8 2 1 1 5 1 5 10 3 139
1.1-1.5 20 26 43 55 17 7 6 4 7 4 0 4 1 3 7 5 209
1.6-2.0 11 20 48 45 24 5 2 2 6 2 1 4 5 7 10 12 204
2.1-3.0 11 45 92 58 36 18 7 6 3 6 2 4 17 8 13 12 338
3.1-4.0 4 34 51 45 19 8 3 1 2 3 10 4 11 0 3 4 202
4.1-5.0 0 24 28 33 28 4 0 0 0 0 2 1 4 0 1 1 126
5.1-6.0 0 1 6 15 8 1 0 0 0 0 0 0 1 0 0 0 32
6.1-8.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 59 167 300 278 154 49 22 21 20 17 16 22 40 27 47 37 1276
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 193
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2 Table 2.3.2-218
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: November (2007 and 2008 Combined Hours of Occurrence)
Lower Wind Level, All Categories

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SS W Sw WSwW W WNW NW NNW TOTAL
<0.5 0 0 0 4 1 0 0 0 2 0 0 1 2 1 2 1 14
0.5-1.0 11 8 13 28 13 4 3 4 3 3 4 2 7 7 15 8 133
1.1-1.5 17 19 30 26 11 6 7 3 2 2 4 6 5 5 9 16 168
1.6-2.0 24 24 55 21 7 2 3 3 4 7 3 8 5 5 9 13 193
2.1-3.0 48 54 51 38 11 5 9 3 10 15 11 14 24 6 11 19 329
3.1-4.0 10 28 27 21 6 3 2 1 13 12 7 7 14 2 2 6 161
4.1-5.0 7 5 6 12 3 0 0 0 6 4 3 4 0 1 1 8 60
5.1-6.0 0 2 2 4 0 0 0 0 1 3 0 1 1 0 0 0 14
6.1-8.0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 0 0 3
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 117 140 184 154 52 20 24 14 43 46 33 43 58 27 49 71 1075
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 335
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Levy Nuclear Plant Units 1 and 2
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Wind Direction (Blowing From) @

COL Application

Table 2.3.2-219
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW SW Wsw w WNW NW NNW TOTAL
<0.5 0 2 3 1 7 0 1 2 0 0 1 0 0 1 0 0 18
0.5-1.0 8 5 16 40 27 10 8 7 5 4 7 5 5 7 7 4 165
1.1-1.5 12 16 22 55 58 19 4 3 5 9 10 9 4 6 4 12 248
1.6-2.0 7 23 23 23 48 17 11 3 3 4 8 7 10 3 8 8 206
2.1-3.0 23 20 24 28 39 23 20 7 7 11 23 18 15 2 8 17 285
3.1-4.0 13 10 10 14 15 17 14 13 8 7 14 9 10 6 9 5 174
4.1-5.0 0 7 1 1 1 4 3 4 2 8 7 0 8 3 0 0 49
5.1-6.0 0 0 0 0 0 3 0 0 0 1 1 3 4 1 0 0 13
6.1-8.0 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 3
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 63 83 99 162 195 94 61 39 30 44 71 52 57 29 36 46 1161
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 305
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Wind Direction (Blowing From) @

COL Application

Table 2.3.2-220
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw WwWsw w WNW NW NNW TOTAL
<0.5 2 0 2 8 8 0 3 0 3 1 1 0 1 1 0 1 31
0.5-1.0 6 10 12 16 19 8 8 2 8 2 4 6 12 8 4 10 135
1.1-1.5 8 16 18 21 11 6 10 10 9 5 7 3 7 3 11 8 153
1.6-2.0 17 21 1 12 25 8 2 3 14 7 8 10 7 3 12 15 175
2.1-3.0 30 37 41 35 20 13 6 10 15 29 25 23 17 11 21 13 346
3.1-4.0 32 18 23 10 6 7 6 4 11 22 17 7 11 2 2 13 191
4.1-5.0 7 6 6 7 7 6 0 2 11 31 13 7 2 6 2 7 120
5.1-6.0 0 1 5 8 1 6 1 0 1 13 0 2 2 2 0 3 45
6.1-8.0 0 0 0 2 0 0 0 0 0 1 0 0 3 1 0 0 7
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 102 109 118 119 97 54 36 31 72 111 75 58 62 37 52 70 1203
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 261
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2 Table 2.3.2-221
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Upper Wind Level, Category A

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw wsw w WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.5-1.0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 2
1.1-1.5 1 0 1 0 1 0 1 1 1 1 0 2 2 2 1 1 15
1.6-2.0 1 1 4 2 1 0 2 1 1 0 0 2 0 2 1 0 18
2.1-3.0 5 6 5 5 12 3 2 3 1 2 4 13 6 8 13 6 94
3.1-4.0 8 17 17 19 16 7 2 0 2 2 18 24 23 6 5 4 170
4.1-5.0 3 12 22 17 23 7 2 5 3 4 35 55 70 8 7 15 288
5.1-6.0 5 4 10 21 26 7 1 3 6 7 16 60 65 4 9 9 253
6.1-8.0 3 5 14 35 32 9 0 2 3 14 45 53 46 4 7 10 282
8.1-10.0 0 0 0 5 8 0 0 1 1 6 7 2 16 4 1 0 51
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 6 3 0 0 9
TOTAL 26 45 73 104 120 33 10 16 18 37 125 211 234 41 44 45 1182
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 0
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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COL Application

Wind Direction (Blowing From) @

Table 2.3.2-222
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Upper Wind Level, Category B

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW SwW WsSw w WNW NW NNW TOTAL
<0.5 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0.5-1.0 3 1 0 2 2 0 0 0 1 1 0 0 0 1 0 0 11
1.1-1.5 1 2 4 1 7 1 1 1 5 1 0 1 3 0 1 3 32
1.6-2.0 4 4 4 6 3 4 2 4 3 1 4 4 1 3 4 6 57
2.1-3.0 13 11 25 15 16 11 11 12 2 1 8 12 14 7 11 10 179
3.1-4.0 14 11 26 30 35 18 6 7 2 8 29 32 40 8 17 10 293
4.1-5.0 17 10 26 30 45 13 11 4 3 4 21 37 58 4 10 8 301
5.1-6.0 4 10 14 21 19 10 4 3 3 8 8 27 29 2 2 5 169
6.1-8.0 4 3 23 18 17 4 1 1 2 7 13 14 24 2 2 3 138
8.1-10.0 0 0 3 4 0 1 0 0 1 7 1 1 2 0 0 0 20
>10.0 0 0 0 0 0 0 0 0 0 3 0 0 4 2 0 0 9
TOTAL 60 53 125 127 144 62 36 32 22 41 84 128 175 29 47 45 1210
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 0
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Wind Direction (Blowing From) @

COL Application

Table 2.3.2-223
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Upper Wind Level, Category C

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SS W Sw WSwW W WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 3
0.5-1.0 1 2 1 1 4 2 2 1 3 4 4 1 1 5 3 2 37
1.1-1.5 4 5 6 4 8 3 5 1 3 5 2 3 5 1 5 5 65
1.6-2.0 7 10 9 14 12 5 7 3 3 7 6 6 7 4 3 4 107
2.1-3.0 13 25 15 26 30 20 12 8 13 11 11 22 18 17 9 21 271
3.1-4.0 18 17 33 36 40 11 14 9 7 13 25 32 51 12 5 13 336
4.1-5.0 4 10 16 34 32 15 12 11 7 9 17 36 58 4 4 3 272
5.1-6.0 3 8 21 22 22 10 2 6 3 6 11 15 32 3 2 6 172
6.1-8.0 2 5 25 23 16 5 2 3 2 9 11 11 15 5 1 4 139
8.1-10.0 0 1 1 2 2 0 0 0 1 11 5 1 1 0 0 1 26
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3
TOTAL 52 83 127 162 166 71 56 43 42 76 92 128 191 51 32 59 1431
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 6
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Wind Direction (Blowing From) (@

Table 2.3.2-224
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Upper Wind Level, Category D

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW SwW WSW W WNW NW NNW TOTAL
<0.5 1 2 0 0 0 2 0 0 2 1 0 1 0 0 0 1 10
0.5-1.0 6 11 8 7 5 9 6 4 11 11 13 7 5 3 9 5 120
1.1-15 11 10 8 10 18 12 11 10 16 11 11 8 7 8 5 164
1.6-2.0 15 15 15 13 17 11 14 14 11 14 11 13 17 9 15 9 213
2.1-3.0 40 48 63 68 67 34 28 26 24 17 45 53 52 29 27 38 659
3.1-4.0 60 67 102 98 74 55 39 33 20 20 50 83 121 43 24 25 914
4.1-5.0 40 58 128 108 74 39 33 18 19 33 37 78 121 17 19 17 839
5.1-6.0 38 49 96 98 91 26 29 9 24 49 39 47 60 17 16 24 712
6.1-8.0 22 66 88 87 78 26 18 27 32 78 37 48 28 18 20 25 698
8.1-10.0 1 6 13 12 15 5 5 8 10 39 24 14 16 9 7 2 186
>10.0 0 0 1 0 0 0 0 0 3 8 9 8 16 1 0 0 46
TOTAL 234 332 522 501 439 219 183 149 172 281 276 360 444 153 145 151 4561
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 53
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Wind Direction (Blowing From) @

Table 2.3.2-225
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Upper Wind Level, Category E

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw wsw w WNW NW NNW TOTAL
<0.5 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2
0.5-1.0 3 3 3 3 2 0 2 4 5 2 5 0 4 0 1 3 40
1.1-1.5 4 2 2 5 5 4 1 7 5 2 5 6 2 1 1 56
1.6-2.0 8 3 6 5 2 6 10 3 10 6 2 7 8 4 2 2 84
2.1-3.0 16 23 23 33 34 33 32 24 23 21 31 26 38 21 17 15 410
3.1-4.0 30 57 81 98 79 62 53 66 48 23 33 47 64 39 20 21 821
4.1-5.0 40 76 173 222 147 97 93 65 62 31 32 35 55 39 26 32 1225
5.1-6.0 38 86 136 155 125 59 47 29 33 18 5 15 18 25 33 36 858
6.1-8.0 10 32 21 18 11 10 10 12 25 6 4 15 9 9 19 18 229
8.1-10.0 0 0 0 1 2 0 2 0 1 0 0 4 1 4 2 0 17
>10.0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
TOTAL 149 283 445 540 407 271 253 204 214 113 115 154 203 143 121 128 3743
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 20
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Wind Direction (Blowing From) (@)

Table 2.3.2-226
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Upper Wind Level, Category F

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw wsw w WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
0.5-1.0 2 0 1 1 5 3 1 2 3 2 3 2 2 4 0 0 31
1.1-1.5 2 0 0 2 2 4 5 6 4 1 0 2 4 3 3 0 38
1.6-2.0 3 2 3 4 2 7 5 8 2 4 7 5 5 4 3 4 68
2.1-3.0 4 11 13 29 16 18 15 25 18 18 24 11 26 14 11 7 260
3.1-4.0 15 9 28 41 30 35 55 28 30 15 15 24 33 33 12 14 417
4.1-5.0 13 21 61 85 62 65 51 29 22 13 13 34 26 30 27 9 561
5.1-6.0 22 29 51 106 74 44 33 5 9 2 5 9 13 23 20 22 467
6.1-8.0 19 12 4 12 20 3 0 5 3 0 1 1 0 4 4 15 103
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 80 84 161 280 211 179 165 108 92 55 68 88 109 115 80 71 1946
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 18
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2 Table 2.3.2-227
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February 1, 2007, to January 31, 2009
Upper Wind Level, Category G

Wind Direction (Blowing From) @

(sn':/e:)d N NNE NE ENE E ESE SE SSE S SSW Sw WSW W WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 2 0 0 1 0 5
0.5-1.0 3 2 2 4 3 7 5 7 4 4 7 3 5 6 8 71
1.1-15 6 2 7 4 7 8 5 9 10 7 8 8 8 105
1.6-2.0 10 4 11 10 6 8 15 10 14 10 22 11 16 14 10 7 178
2.1-3.0 28 14 23 39 36 47 40 35 32 33 30 36 37 29 35 22 516
3.1-4.0 26 22 35 55 53 32 53 56 40 27 46 47 42 41 47 36 658
4.1-5.0 42 31 46 72 60 62 37 37 23 15 18 37 48 43 50 44 665
5.1-6.0 50 29 33 64 59 44 15 13 9 9 3 1 18 25 37 48 457
6.1-8.0 59 15 18 36 22 19 3 0 11 5 0 0 5 2 22 60 277
8.1-10.0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 224 118 176 283 247 220 176 164 141 112 133 148 177 167 214 233 2933

Notes:

Data represent the number of hours a condition occurred.
Number of Calm Hours: 77
a) Wind direction: E = east; N = north; S = south; W = west

m/s = meters per second
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Table 2.3.2-228

Period of Record: February 1, 2007, to January 31, 2009
Upper Wind Level, All Categories

Wind Direction (Blowing From) @

Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Speed

(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw wsw w WNW NW NNW TOTAL
<0.5 1 4 1 1 2 0 1 3 2 1 4 0 0 1 1 22
0.5-1.0 18 18 15 16 23 17 18 16 30 25 29 17 15 18 19 18 312
1.1-15 29 21 28 26 48 29 32 28 41 33 25 28 36 23 25 23 475
1.6-2.0 48 39 52 54 43 41 55 43 44 42 52 48 54 40 38 32 725
2.1-3.0 119 138 167 215 211 166 140 133 113 103 153 173 191 125 123 119 2389
3.1-4.0 171 200 322 377 327 220 222 199 149 108 216 289 374 182 130 123 3609
4.1-5.0 159 218 472 568 443 298 239 169 139 109 173 312 436 145 143 128 4151
5.1-6.0 160 215 361 487 416 200 131 68 87 99 87 174 235 99 119 150 3088
6.1-8.0 119 138 193 229 196 76 34 50 78 119 111 142 127 44 75 135 1866
8.1-10.0 1 7 17 24 27 6 8 9 14 63 37 22 36 17 10 3 301
>10.0 0 0 1 0 0 0 0 0 3 12 9 8 29 6 0 0 68
TOTAL 825 998 1629 1997 1734 1055 879 716 701 715 893 1217 1533 699 683 732 17006
Notes:

Data represent the number of hours a condition occurred.

Number of Calm Hours: 174

a) Wind direction: E = east; N = north; S = south; W = west

m/s = meters per second

Rev. 3
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Wind Direction (Blowing From) @

Table 2.3.2-229

Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: February (2007 and 2008 Combined Hours of Occurrence)
Upper Wind Level, All Categories

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw WwWsw w WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2
0.5-1.0 0 2 1 2 1 3 0 1 1 0 2 0 0 1 0 0 14
1.1-1.5 1 0 3 2 1 2 1 0 2 1 2 6 4 0 2 0 27
1.6-2.0 2 2 3 7 3 4 0 1 1 2 4 2 2 3 2 2 40
2.1-3.0 10 10 8 12 8 6 6 5 3 4 10 7 13 15 17 10 144
3.1-4.0 22 15 13 23 14 5 4 6 6 11 26 23 32 23 15 23 261
4.1-5.0 21 27 24 13 32 24 22 13 5 9 15 33 39 21 19 15 332
5.1-6.0 11 18 11 17 32 28 18 10 8 20 9 11 20 15 27 17 272
6.1-8.0 8 2 4 8 20 9 2 12 15 24 10 11 15 12 17 15 184
8.1-10.0 0 0 0 0 0 0 0 3 15 6 5 14 2 1 0 47
>10.0 0 0 0 0 0 0 0 0 0 4 0 0 1 0 0 0 5
TOTAL 75 76 67 84 111 81 53 49 44 90 84 100 140 92 100 82 1328
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 9
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Wind Direction (Blowing From) (@)

Table 2.3.2-230
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw wsw w WNW NW NNW TOTAL
<0.5 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 2
0.5-1.0 0 1 1 2 0 1 0 1 1 0 3 1 1 0 4 1 17
1.1-1.5 2 1 2 1 4 1 4 0 3 1 0 1 2 1 2 2 27
1.6-2.0 1 3 3 5 3 6 5 1 3 2 0 0 0 1 3 3 39
2.1-3.0 10 11 19 16 24 15 7 4 3 3 4 8 12 5 5 13 159
3.1-4.0 14 10 19 27 39 24 13 7 3 6 4 11 29 18 8 10 242
4.1-5.0 14 17 41 76 70 29 31 10 5 4 3 9 29 17 1 11 377
5.1-6.0 23 13 26 57 93 30 27 1 14 4 2 6 22 10 7 13 348
6.1-8.0 10 1 14 21 34 15 5 11 9 15 6 4 8 5 4 8 170
8.1-10.0 0 0 1 0 3 1 3 2 8 21 6 2 8 0 0 1 56
>10.0 0 0 0 0 0 0 0 0 4 0 0 11 1 0 0 17
TOTAL 74 57 126 205 270 123 95 37 50 60 28 42 122 58 44 63 1454
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 9
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Part 2, Final Safety Analysis Report

COL Application

Wind Direction (Blowing From) @

Table 2.3.2-231
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw WwWsw w WNW NW NNW TOTAL
<0.5 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0.5-1.0 1 0 1 1 1 1 1 0 1 0 0 1 0 1 0 0 9
1.1-1.5 0 0 1 0 2 1 0 2 3 0 1 0 1 1 0 1 13
1.6-2.0 6 3 3 1 1 2 3 2 1 1 3 1 1 1 2 3 34
2.1-3.0 8 10 11 20 15 9 15 7 11 3 7 9 10 10 6 3 154
3.1-4.0 20 7 43 30 30 11 16 12 6 9 11 14 17 19 17 14 276
4.1-5.0 18 11 34 28 27 19 26 31 16 8 13 20 62 23 18 19 373
5.1-6.0 14 2 16 32 32 18 21 15 10 10 7 21 43 20 14 16 291
6.1-8.0 11 9 19 21 5 0 2 2 5 15 32 7 29 9 13 14 193
8.1-10.0 0 0 2 0 0 0 0 0 0 5 6 0 4 4 1 0 22
>10.0 0 0 0 0 0 0 0 0 1 2 7 4 0 0 15
TOTAL 78 44 130 133 113 61 84 71 54 53 81 73 174 92 71 70 1382
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 2
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Levy Nuclear Plant Units 1 and 2
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LNP COL 2.3-2

Period of Record: May (2007 and 2008 Combined Hours of Occurrence)
Upper Wind Level, All Categories

COL Application

Wind Direction (Blowing From) @

Table 2.3.2-232
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw wsw w WNW NW NNW TOTAL
<0.5 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0.5-1.0 1 0 1 0 3 1 1 0 0 3 1 1 0 0 2 1 15
1.1-1.5 0 1 1 2 4 0 2 3 3 2 2 2 5 0 0 1 28
1.6-2.0 1 2 2 2 3 3 3 3 4 2 1 1 3 3 1 1 35
2.1-3.0 3 10 7 9 20 8 6 10 3 2 6 8 19 11 10 7 139
3.1-4.0 7 16 22 38 33 20 9 6 4 2 21 26 38 12 5 5 264
4.1-5.0 5 11 25 56 71 31 19 10 7 5 17 34 41 12 13 11 368
5.1-6.0 2 2 19 59 91 25 17 7 4 3 20 37 33 13 5 15 352
6.1-8.0 4 2 15 39 50 12 0 0 0 4 19 41 24 3 2 3 218
8.1-10.0 0 0 0 9 11 0 0 0 0 0 7 6 2 0 0 0 35
>10.0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 5
TOTAL 23 44 93 214 286 100 57 39 25 23 94 161 165 54 38 44 1460
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 3
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Levy Nuclear Plant Units 1 and 2
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COL Application

Wind Direction (Blowing From) @

Table 2.3.2-233
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw WwWsw w WNW NW NNW TOTAL
<0.5 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 3
0.5-1.0 4 4 2 0 1 1 3 2 4 3 5 3 5 2 2 0 41
1.1-1.5 5 0 1 6 4 6 3 2 5 10 3 8 7 1 3 2 66
1.6-2.0 5 2 9 6 5 9 14 10 6 12 5 9 7 8 4 4 115
2.1-3.0 12 8 24 16 29 21 16 23 24 22 19 29 22 9 7 5 286
3.1-4.0 14 6 24 27 34 20 35 29 35 14 20 41 45 11 5 9 369
4.1-5.0 2 4 23 50 45 27 32 20 16 6 19 42 56 9 2 2 355
5.1-6.0 1 2 4 13 8 9 6 1 5 1 5 25 33 8 0 0 121
6.1-8.0 0 3 3 2 1 0 1 2 0 1 8 34 15 3 0 0 73
8.1-10.0 0 0 0 1 1 1 0 0 0 0 0 3 0 0 0 0 6
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 43 30 90 122 128 95 110 89 95 69 84 194 190 51 23 22 1435
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 5
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2 Table 2.3.2-234
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: July (2007 and 2008 Combined Hours of Occurrence)
Upper Wind Level, All Categories

Wind Direction (Blowing From) @

(Sn':/e:;d N NNE NE ENE E ESE SE SSE S SS W SW WSw W WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 2
0.5-1.0 4 3 2 4 3 2 2 9 3 3 6 2 3 5 61
1.1-1.5 8 5 4 1 4 4 6 6 7 10 7 2 9 6 6 2 87
1.6-2.0 9 5 5 8 3 5 11 5 10 8 18 13 7 11 10 6 134
2.1-3.0 14 10 6 10 14 19 21 31 19 18 37 38 35 17 22 19 330
3.1-4.0 4 5 6 18 25 19 31 60 36 10 42 59 55 17 11 4 402
4.1-5.0 3 0 7 13 11 10 9 21 30 5 25 7 55 8 9 3 280
5.1-6.0 0 2 3 2 5 0 5 1 3 1 7 34 25 2 3 1 94
6.1-8.0 1 1 11 0 2 1 0 0 4 16 5 1 1 0 44
8.1-10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 43 31 44 56 67 60 87 127 114 56 143 239 193 68 66 40 1434
Notes:

Data represent the number of hours a condition occurred.
Number of Calm Hours: 30
a) Wind direction: E = east; N = north; S = south; W = west

m/s = meters per second
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Levy Nuclear Plant Units 1 and 2
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COL Application

Table 2.3.2-235

Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Period of Record: August (2007 and 2008 Combined Hours of Occurrence)
Upper Wind Level, All Categories

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 2
0.5-1.0 2 2 1 1 4 1 4 1 5 1 2 0 1 3 1 1 30
1.1-1.5 2 3 3 2 5 4 4 6 7 3 2 4 1 5 3 3 57
1.6-2.0 3 0 9 7 5 4 4 9 5 5 6 8 5 4 7 1 82
2.1-3.0 6 4 10 32 27 28 19 12 23 17 28 25 23 19 7 13 293
3.1-4.0 4 6 10 27 42 29 40 17 15 13 23 63 63 22 10 4 388
4.1-5.0 1 3 7 19 27 45 22 16 12 7 20 53 43 3 5 3 286
5.1-6.0 6 1 4 21 14 15 8 6 4 2 6 28 12 2 1 8 138
6.1-8.0 3 8 2 4 11 0 9 5 1 1 3 9 10 1 5 7 79
8.1-10.0 0 1 0 1 4 0 1 2 2 1 7 3 1 4 8 0 35
>10.0 0 0 0 0 0 0 0 0 1 1 6 0 0 0 14
TOTAL 27 28 46 114 139 126 111 74 74 52 103 195 165 63 47 40 1404
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 31
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Table 2.3.2-236

Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: September (2007 and 2008 Combined Hours of Occurrence)
Upper Wind Level, All Categories

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw wsw w WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
0.5-1.0 1 1 1 1 5 1 0 2 4 4 1 0 0 2 0 6 29
1.1-1.5 3 2 3 4 7 2 4 2 3 2 0 1 2 2 2 2 41
1.6-2.0 5 4 4 7 1 4 2 3 5 3 3 3 7 3 2 3 59
2.1-3.0 5 19 18 21 17 10 18 13 13 7 5 10 15 7 11 7 196
3.1-4.0 10 41 46 41 18 21 21 14 9 6 7 15 31 13 7 5 305
4.1-5.0 10 41 84 88 41 31 12 7 2 3 3 9 32 10 8 4 385
5.1-6.0 4 33 48 71 49 15 3 1 1 4 1 2 6 1 4 5 248
6.1-8.0 2 14 38 31 31 10 4 1 2 1 0 1 0 0 0 3 138
8.1-10.0 1 0 8 3 2 0 0 0 0 0 0 0 0 0 0 0 14
>10.0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
TOTAL 41 155 251 267 171 94 64 43 40 30 20 41 93 38 34 35 1417
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 17
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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LNP COL 2.3-2 Table 2.3.2-237
Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: October (2007 and 2008 Combined Hours of Occurrence)
Upper Wind Level, All Categories

Wind Direction (Blowing From) (@)

(Sn':/e:;d N NNE NE ENE E ESE SE SSE S SSW SwW WSw W WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 2
0.5-1.0 2 0 1 2 0 0 1 1 0 1 3 0 2 0 2 0 15
1.1-1.5 1 1 2 0 1 2 2 1 3 1 0 0 0 2 2 1 19
1.6-2.0 3 5 4 1 6 1 5 1 2 1 0 6 7 1 2 3 48
2.1-3.0 15 12 8 24 16 18 4 5 2 3 0 2 3 7 15 10 144
3.1-4.0 7 19 46 43 39 22 14 17 12 7 2 2 14 11 14 7 276
4.1-5.0 3 25 88 98 39 5 7 4 13 6 9 0 15 12 12 8 344
5.1-6.0 24 44 98 113 35 2 3 2 4 3 6 0 8 3 8 20 373
6.1-8.0 19 44 42 53 23 4 3 0 0 1 3 1 4 0 14 212
8.1-10.0 0 5 5 6 6 1 0 0 0 0 0 0 1 0 0 0 24
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 74 155 294 340 165 55 39 31 37 23 23 12 54 36 56 63 1457
Notes:

Data represent the number of hours a condition occurred.
Number of Calm Hours: 12
a) Wind direction: E = east; N = north; S = south; W = west

m/s = meters per second
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Table 2.3.2-238

Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Period of Record: November (2007 and 2008 Combined Hours of Occurrence)

Upper Wind Level, All Categories

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw WwWsw w WNW NW NNW TOTAL
<0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.5-1.0 2 1 0 1 3 0 1 0 1 1 0 1 0 0 1 2 14
1.1-1.5 2 2 4 2 5 0 1 2 2 1 2 0 2 2 3 4 34
1.6-2.0 8 8 4 4 2 0 1 0 3 2 0 2 5 3 2 5 49
2.1-3.0 20 19 21 17 7 4 5 2 3 2 7 10 9 7 8 23 164
3.1-4.0 19 29 33 40 8 9 10 7 2 9 8 8 20 10 11 23 246
4.1-5.0 33 41 64 50 16 8 16 10 7 14 6 15 26 14 16 23 359
5.1-6.0 34 42 75 48 5 7 0 3 10 17 11 4 12 10 20 21 319
6.1-8.0 24 26 15 29 3 1 0 1 24 14 2 4 3 1 16 34 197
8.1-10.0 0 1 1 0 0 0 0 0 1 3 0 0 0 0 0 6
>10.0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 3
TOTAL 142 169 217 191 49 29 34 25 54 64 37 44 77 47 77 135 1391
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 19
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Table 2.3.2-239

Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)

Period of Record: December (2007 and 2008 Combined Hours of Occurrence)
Upper Wind Level, All Categories

Wind Direction (Blowing From) @

Speed
(ml/s) N NNE NE ENE E ESE SE SSE S SSW Sw WwWsw w WNW NW NNW TOTAL
<0.5 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2
0.5-1.0 1 2 1 2 1 5 2 4 2 5 6 3 2 0 2 2 40
1.1-1.5 1 3 3 4 8 4 1 0 3 1 4 0 2 2 1 3 40
1.6-2.0 1 2 5 5 9 2 4 2 0 2 6 3 8 1 1 0 51
2.1-3.0 9 10 17 22 27 16 12 7 3 9 14 15 14 9 8 6 198
3.1-4.0 23 22 39 46 31 25 18 13 8 9 20 11 13 12 15 10 315
4.1-5.0 22 23 33 59 35 50 32 14 10 13 21 9 17 8 11 14 371
5.1-6.0 13 11 20 31 40 35 22 15 9 13 4 4 13 7 11 14 262
6.1-8.0 6 8 5 8 5 6 6 8 3 7 7 2 10 4 4 6 95
8.1-10.0 0 0 0 0 0 1 0 3 0 2 4 1 2 1 0 0 14
>10.0 0 0 0 0 0 0 0 0 0 0 1 2 1 0 0 4
TOTAL 76 82 123 177 156 144 97 67 38 61 87 50 82 44 53 55 1392
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 24
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Table 2.3.2-240

Upper Wind Level, All Categories

Wind Direction (Blowing From) @

Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence)
Period of Record: January (2008 and 2009 Combined Hours of Occurrence)

Speed
(m/s) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
<0.5 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 3
0.5-1.0 0 2 3 0 1 1 1 2 2 4 3 1 2 3 2 0 27
1.1-1.5 4 3 1 2 3 3 4 4 0 1 2 4 1 1 1 2 36
1.6-2.0 4 3 1 1 2 1 3 6 4 2 6 0 2 1 2 1 39
2.1-3.0 7 15 18 16 7 12 11 14 6 13 16 12 16 9 7 3 182
3.1-4.0 27 24 21 17 14 15 11 11 13 12 32 16 17 14 12 9 265
4.1-5.0 27 15 42 18 29 19 11 13 16 29 22 17 21 8 19 15 321
5.1-6.0 28 45 37 23 12 16 1 6 15 21 9 2 8 8 19 20 270
6.1-8.0 31 20 25 13 11 18 2 7 19 36 17 12 4 5 12 31 263
8.1-10.0 0 0 0 4 0 2 4 1 0 16 1 2 4 6 0 2 42
>10.0 0 0 0 0 0 0 0 0 0 0 0 0 3 1 0 0 4
TOTAL 129 127 148 94 79 87 48 64 76 134 109 66 78 56 74 83 1452
Notes:
Data represent the number of hours a condition occurred.
Number of Calm Hours: 13
a) Wind direction: E = east; N = north; S = south; W = west
m/s = meters per second
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Table 2.3.2-241
LNP COL 2.3-2 Summary of Mean Daily Maximum and Minimum
Ambient Air Temperatures (°F)

LNP
On-Site®® Tampa Gainesville Orlando Tallahassee Jacksonville

Month Max Min Max Min Max Min Max Min Max Min Max Min

January 66.6 46.0 70.5 50.9 66.5 42.8 70.4 48.9 63.9 39.8 65.1 42.6
February 67.0 46.5 70.8 51.5 69.7 45.9 72.9 51.4 67.1 42.3 67.9 45.3

March 76.9 55.1 75.5 56.4 75.0 50.4 77.4 55.8 73.2 47.7 73.7 50.4
April 77.0 55.8 81.1 61.5 80.0 54.6 82.5 60.4 80.0 53.4 79.8 56.2
May 85.9 62.4 87.2 68.0 84.6 60.7 87.5 66.4 86.6 61.8 86.0 63.7
June 88.3 70.0 89.0 724 89.1 68.2 89.9 71.5 90.4 68.9 89.7 70.0
July 88.4 72.0 90.1 74.5 90.9 71.4 911 73.3 91.4 71.7 91.9 72.8
August 89.6 72.8 90.3 74.6 90.1 714 90.9 73.7 91.0 7.7 90.9 72.7

September  86.9 70.6 88.4 72.7 87.1 69.0 88.9 72.5 88.0 68.3 87.1 70.1
October 82.5 67.6 84.0 66.3 81.2 60.5 83.6 65.9 80.9 57.0 80.1 60.6
November  73.6 51.3 76.9 57.7 74.6 51.8 77.7 57.9 72.3 47.0 73.0 50.9
December  72.9 52.0 72.0 52.5 67.8 44.3 721 51.6 65.5 41.2 66.5 44.3
Annual 79.7 60.3 81.3 63.3 79.7 57.6 82.1 62.4 79.2 55.9 79.3 58.3

Period of
Record 1 74 25 50 59 59
(years)

Notes:
a) LNP on-site data are for the period from February 1, 2007, to January 31, 2008.
°F = degrees Fahrenheit

Sources: LNP on-site data; References 2.3-203, 2.3-204, 2.3-205, 2.3-206, and 2.3-207
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LNP COL 2.3-2 Table 2.3.2-242
Summary of Mean Dew-Point Temperatures (°F)

Month Onljgil:e(a’ Tampa Gainesville Orlando Tallahassee  Jacksonville
January 47.4 52.3 46.2 51.5 421 449
February 46.0 54.0 48.4 53.0 44.7 47.4
March 53.0 57.0 52.2 55.8 48.9 51.4
April 53.9 60.2 56.3 58.9 53.9 55.8
May 60.2 66.4 63.3 65.4 62.4 63.4
June 69.4 72.0 70.2 71.4 69.7 70.5
July 72.2 73.7 72.6 73.1 72.6 72.9
August 72.7 741 72.7 73.5 724 73.1
September 70.5 72.5 70.3 72.2 68.3 70.7
October 67.1 66.0 62.7 66.1 58.7 62.8
November 52.9 60.0 55.5 60.0 51.5 55.1
December 55.0 54.2 48.1 53.8 44.2 47.4
Annual 61.4 63.5 59.9 62.9 57.5 59.6
Period of 1 23 23 23 23 23

Record (years)

Notes:
a) LNP on-site data is for the period from February 1, 2007, to January 31, 2008.
°F = degrees Fahrenheit

Sources: LNP on-site data; References 2.3-203, 2.3-204, 2.3-205, 2.3-206, and 2.3-207
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LNP COL 2.3-2 Table 2.3.2-243
Summary of Diurnal Relative Humidity (%)

Tampa Gainesville Orlando Tallahassee Jacksonville

Month  01:00 07:00 13:00 19:00 01:00 07:00 13:00 19:00 01:00 07:00 13:00 19:00 01:00 07:00 13:00 19:00 01:00 07:00 13:00 19:00

January 85 87 60 74 89 90 61 76 86 89 57 70 85 87 58 72 86 88 59 76
February 84 87 57 70 88 90 56 69 85 89 53 64 54 87 54 64 85 88 55 71
March 83 87 55 68 89 91 53 64 85 90 51 62 86 89 51 60 86 89 52 68
April 82 86 52 64 88 91 51 62 85 88 48 60 87 90 47 56 86 89 49 65
May 82 85 54 64 90 91 50 63 87 89 50 64 89 91 51 60 88 90 53 68
June 85 86 60 70 93 93 59 74 90 91 58 73 91 92 56 68 90 90 59 75
July 86 88 64 74 94 94 63 78 91 92 59 76 93 94 61 74 91 91 60 76
August 88 90 65 76 94 96 64 80 92 93 60 78 93 95 61 76 92 93 62 80
September 88 91 63 76 94 96 64 81 92 93 61 79 91 93 58 75 93 94 65 83
October 87 90 58 73 92 94 62 81 89 91 57 76 88 91 53 72 92 93 61 84
November 86 89 59 74 92 93 61 82 89 91 57 75 89 90 56 77 91 92 59 84
December 86 88 61 75 91 91 62 81 88 90 59 74 87 88 58 77 88 90 61 82
Annual 85 88 59 72 78 93 59 74 88 91 56 71 89 91 55 69 89 91 58 76
Period of 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Record

(years)

Sources: References 2.3-203, 2.3-204, 2.3-205, 2.3-206, and 2.3-207
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Table 2.3.2-244
Summary of On-Site and Regional Precipitation Observations (in.)

Month Onl:gilt:e(a) Tampa Gainesville Orlando Tallahassee Jacksonville
January 3.04 2.15 3.18 2.23 4.43 3.10
February 5.74 2.99 3.17 2.73 4.80 3.44
March 3.02 3.11 4.10 3.49 6.06 3.81
April 1.22 2.04 2.54 2.29 3.75 2.96
May 0.45 2.66 2.30 3.37 4.30 3.31
June 5.85 6.59 6.94 7.51 7.14 6.04
July 5.12 7.54 6.45 7.38 8.43 6.51
August 6.21 7.89 6.67 6.67 7.18 7.14
September 4.02 6.48 5.18 5.87 5.64 7.98
October 5.47 2.42 2.93 3.15 3.17 4.00
November 0.77 1.57 2.04 2.01 3.35 1.95
December 2.04 2.28 2.39 2.28 4.20 2.68
Annual 42.95 47.72 47.89 48.98 62.45 52.92
Period of
Record 1 74 25 54 59 59
(years)

Notes:
a) LNP on-site data is for the period from February 1, 2007, to January 31, 2008.
in. =inch
Sources: LNP on-site data; References 2.3-203, 2.3-204, 2.3-205, 2.3-206, and 2.3-207
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Table 2.3.2-245
Average Number of Days of Fog Occurrence

Month Tampa Gainesville Orlando Tallahassee Jacksonville
January 3.9 59 3.2 6.6 5.3
February 25 4.7 2.6 5.0 3.6
March 1.9 3.4 1.7 52 3.1
April 0.7 27 1.0 4.6 25
May 0.2 3.6 1.1 4.8 3.0
June 0.3 27 0.7 2.6 1.6
July 0.2 23 0.4 23 1.2
August 0.2 2.3 0.6 24 2.0
September 0.2 3.5 0.8 2.0 2.2
October 0.7 4.0 1.0 3.1 34
November 1.9 5.2 1.8 5.0 5.3
December 2.6 6.2 3.1 6.2 6.1
Annual 15.3 46.5 18.0 49.8 39.3
period of 43 23 39 43 43

Sources: LNP on-site data; References 2.3-203, 2.3-204, 2.3-205, 2.3-206, and 2.3-207
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LNP COL 2.3-2 Table 2.3.2-246 (Sheet 1 of 2)

Predicted Visible Cooling Tower Vapor Plume Heights and Lengths for LNP 1 and LNP 2

Winter Spring Summer Fall Annual®
hours % hours % hours % hours % hours %
All Hours (Except
Existing Fog/Calm) 1573 17.96% 1410 16.10% 1114 12.72% 1500 17.10% 5597 63.90%
Plume Height (m)
>0 <200 1573 17.96% 1396 15.94% 1062 12.12% 1477 16.86% 5508 62.88%
>200 <400 0 0.00% 14 0.16% 25 0.29% 16 0.18% 55 0.63%
>400 <500 0 0.00% 0 0.00% 12 0.14% 6 0.07% 18 0.21%
>500 0 0.00% 0 0.00% 15 0.17% 1 0.01% 16 0.18%
Plume Length (m)(b)
>0 <100 1573 17.96% 1326 15.14% 918 10.48% 1411 16.11% 5228 59.69%
>100 <300 0 0.00% 29 0.33% 67 0.76% 27 0.31% 123 1.40%
>300 <500 0 0.00% 6 0.07% 5 0.06% 5 0.06% 16 0.18%
>500 <1000 0 0.00% 12 0.14% 46 0.53% 12 0.23% 70 0.80%
>1000 <1500 0 0.00% 9 0.10% 20 0.23% 8 0.10% 37 0.42%
>1500 <5000 0 0.00% 16 0.18% 13 0.15% 9 0.14% 38 0.43%
>5000 0 0.00% 12 0.14% 45 0.51% 28 0.29% 85 0.97%
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LNP COL 2.3-2 Table 2.3.2-246 (Sheet 2 of 2)

Predicted Visible Cooling Tower Vapor Plume Heights and Lengths for LNP 1 and LNP 2

Winter Spring Summer Fall Annual®
hours % hours % hours % hours % hours %
Daylight 388 4.43% 301 3.44% 201 2.29% 353 4.03% 1243 14.19
Hours(Except
Existing Fog/Calm)
Plume Height (m)
>0 <200 388 4.43% 292 3.33% 182 2.08% 336 3.84% 1198 13.68%
>200 <400 0 0.00% 9 0.10% 9 0.10% 13 0.15% 31 0.35%
>400 <500 0 0.00% 0 0.00% 4 0.05% 4 0.05% 8 0.09%
>500 0 0.00% 0 0.00% 6 0.07% 0 0.00% 6 0.07%
Plume Length (m)®
>0 <100 388 4.40% 267 3.05% 133 1.52% 301 3.44% 1089 12.43%
>100 <300 0 0.00% 4 0.05% 14 0.14% 10 0.11% 28 0.32%
>300 <500 0 0.00% 1 0.01% 1 0.01% 4 0.05% 6 0.07%
>500 <1000 0 0.00% 4 0.05% 11 0.13% 6 0.07% 21 0.24%
>1000 <1500 0 0.00% 3 0.03% 12 0.14% 5 0.06% 20 0.23%
>1500 <5000 0 0.00% 14 0.16% 3 0.03% 6 0.07% 23 0.26%
>5000 0 0.00% 8 0.09% 27 0.31% 21 0.24% 56 0.64%
Notes:

a) Period of Record is 2003 (Gainesville, FL).
b) Distance measured relative to a location midway between the two tower banks.

m = meter

Rev. 3
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Table 2.3.3-201
LNP Meteorological Monitoring Tower
Meteorological Sensor Elevations

Sensor Approximate Elevation Above Tower Base (m)
Wind Speed and Direction 10 and 60

Dew-Point 10

Solar Radiation 20

Ambient Temperature 10 and 60
Delta-Temperature® 10 and 60

Precipitation 2.0

Barometric Pressure 20

Notes:

a) Used to measure differential temperature channel between these elevations.

m = meter

2.3-102
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Table 2.3.3-202
LNP Meteorological Monitoring Tower
Accuracy of Monitored Parameters

Basis

Accuracy Criteria

Wind Direction
(10 & 60 meters)
0 — 360 degrees

Wind Speed
(10 & 60 meters)
0-112 mph

Ambient Temperature
(10 & 60 meters)
-58°F to 122°F

Differential Temperature
(-180°F to +180°F
calculated)

Wet Bulb Temperature

Relative
Humidity/Dew-Point
0-98%

Total Precipitation

Solar Radiation®

Barometric Pressure®

800 — 1100 hPa/mb

Datalogger Sampling
Rate

Time

NRC Regulatory Guide
1.23, Revision 1

NRC Regulatory Guide
1.23, Revision 1

NRC Regulatory Guide
1.23, Revision 1

NRC Regulatory Guide
1.23, Revision 1

NRC Regulatory Guide
1.23, Revision 1

NRC Regulatory Guide
1.23, Revision 1

NRC Regulatory Guide
1.23, Revision 1

ANSI/ANS 2.5-1984
ANSI/ANS 2.5-1984

NRC Regulatory Guide
1.23, Revision 1

NRC Regulatory Guide
1.23, Revision 1

15 degrees (°). Starting threshold <0.45
m/s (1 mph). Resolution to 1.0°.

10.2 m/s (x0.45 mph) or 5% of observed
wind speed. Starting threshold <0.45 m/s
(1 mph). Resolution to 0.1 m/s or 0.1 mph.

+0.5°C (20.9°F). Resolution to 0.1°C
(0.1°F).

+0.1°C (20.18°F). Resolution to 0.01°C
(0.01°F).

10.5°C (20.9°F). Resolution to 0.1°C
(0.1°F).

Relative Humidity: +4% Resolution to
0.1%.

Dew-Point: +1.5°C (+2.7°F). Resolution to
0.1°C (0.1°F).

Precipitation (water equivalent). +10% for
a volume equivalent to 2.54 mm (0.1 in.)
of precipitation at a rate <50 mm/h (<2
in/h). Resolution to 0.25 mm (0.01 in.)

Consistent with current state-of-the-art.

Consistent with current state-of-the-art

At least once every 5 seconds

+5 minutes Resolution to #1 minute

Notes:

a) There are no accuracies specified in the NRC Regulatory Guide 1.23 for these parameters.
ANSI/ANS 2.5-1984 guidance reflects industry and regulator-accepted state-of-the-art

specifications.

° = degrees
°F = degrees Fahrenheit

hPa/mb = hectoPascal/milliBar

in/h = inches per hour
m/s = meters per second
mm = millimeter

mm/h = millimeters per hour

mph = miles per hour
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Table 2.3.4-201

LNP COL 2.3-4 Predicted LNP 1 and LNP 2 Chi/Q Values
AP1000 DCD
Location and Averaging Acceptance Criteria LNP 1 and LNP 2
Period chilQ Maximum Predicted Chi/Q®

Exclusion Area Boundary
0-2hr. <5.1x 10" sec/m® 5.08 x 10 sec/m®

Low Population Zone

0-—8hr. <22 x10* sec/m® 9.70 x 10° sec/m®
8—24 hr. <16x 10 sec/m® 7.19 x 10° sec/m®
24 — 96 hr. <1.0 x 10* sec/m® 3.75 x 10 sec/m®
96 — 720 hr. <80 x 10° sec/m? 1.48 x 10”° sec/m®
Notes:

a) Maximum predicted Chi/Q values occurred in the WSW sector for EAB and LPZ.

Chi/Q = atmospheric dilution factor
EAB = exclusion area boundary
LPZ = low population zone

sec/m® = second per cubic meter
hr. = hour

Rev. 3 |
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LNP COL 2.3-4 Meteor;?)zliiazllfr.\‘;tfto Igag?ah::rt ;:\1;3\1 Model
Levy Nuclear Plant Meteorological Monitoring Station
Period of Record: February 1, 2007, to January 31, 2009 (Lower Elevation)
Wind Speed
(m/s) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNwW
Class A
<0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<15 0 1 0 2 1 0 1 1 0 1 0 3 2 4 1 0
<2.0 4 2 2 4 4 0 3 2 3 1 1 5 2 5 6 0
<3.0 8 22 16 15 18 9 3 4 2 5 20 21 30 12 11 17
<4.0 8 11 30 34 28 11 3 8 7 6 43 106 98 11 13 19
<5.0 3 9 11 35 42 13 0 1 3 18 38 77 53 4 6 14
<6.0 0 0 7 18 19 1 0 0 3 6 11 19 32 2 0 0
<8.0 0 0 0 4 6 0 0 0 0 1 1 1 10 2 0 0
<10.0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0
<15.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rev. 3 |
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LNP COL 2.3-4 Table 2.3.4-202 (Sheet 2 of 7)
Meteorological Input Data for PAVAN Model
Levy Nuclear Plant Meteorological Monitoring Station
Period of Record: February 1, 2007 to January 31, 2009 (Lower Elevation)
Wind Speed
(m/s) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNwW
Class B
<0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<1.0 0 0 2 0 1 0 0 0 0 0 0 1 0 0 0 0
<15 4 4 5 5 2 0 1 2 4 1 0 2 3 1 3 4
<2.0 3 11 9 12 8 4 2 8 5 2 3 5 5 6 5 8
<3.0 20 21 41 25 34 16 16 16 2 9 33 39 54 15 24 23
<4.0 18 21 34 49 59 34 14 6 7 7 34 70 72 5 9 12
<5.0 6 8 23 25 29 6 2 0 1 10 8 19 32 4 1 5
<6.0 0 1 10 11 4 3 0 0 2 6 2 3 4 0 0 0
<8.0 0 0 0 2 0 1 0 0 0 5 0 0 4 2 0 0
<10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<15.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 2.3.4-202 (Sheet 3 of 7)
LNP COL 2.3-4 Meteorological Input Data for PAVAN Model
Levy Nuclear Plant Meteorological Monitoring Station
Period of Record: February 1, 2007 to January 31, 2009 (Lower Elevation)
Wind Speed
(m/s) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNwW
Class C
<0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<1.0 3 1 0 0 0 0 1 1 0 0 0 1 1 2 3 2
<15 7 7 6 7 11 3 4 4 6 10 4 6 8 7 7 7
<2.0 9 22 10 14 18 15 12 8 10 9 11 14 12 11 6 16
<3.0 30 37 39 53 55 24 23 14 18 16 37 53 77 22 13 22
<4.0 8 14 43 52 49 24 11 13 10 13 19 53 74 3 3 9
<5.0 2 8 21 27 29 11 3 2 2 8 11 14 18 1 0 4
<6.0 0 2 6 7 6 1 0 0 3 10 4 0 3 0 0 1
<8.0 0 0 0 2 1 0 0 0 0 3 0 1 1 0 0 0
<10.0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0
<15.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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LNP COL 2.3-4 Table 2.3.4-202 (Sheet 4 of 7)
Meteorological Input Data for PAVAN Model
Levy Nuclear Plant Meteorological Monitoring Station
Period of Record: February 1, 2007 to January 31, 2009 (Lower Elevation)
Wind Speed
(m/s) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNwW
Class D
<0.4 4 3 4 3 3 2 3 3 3 3 4 4 3 2 3 2
<0.5 0 1 0 0 3 1 0 1 2 1 3 0 1 1 2 1
<1.0 23 10 18 16 22 14 13 12 15 17 15 17 10 9 12 8
<15 40 36 39 26 24 22 31 25 30 20 37 37 27 26 34 27
<2.0 50 54 80 60 73 31 31 21 17 28 42 52 61 35 34 35
<3.0 102 112 197 196 142 94 51 32 48 59 73 147 198 44 32 54
<4.0 42 73 127 118 113 46 40 18 22 68 39 95 83 11 24 25
<5.0 19 30 50 69 52 25 10 8 27 48 27 29 24 12 8 7
<6.0 0 1 13 20 22 9 1 1 12 27 12 11 18 2 0 3
<8.0 0 0 1 0 4 1 0 0 4 11 8 9 10 1 0 0
<10.0 0 0 0 0 0 0 0 0 0 1 1 0 4 0 0 0
<15.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rev. 3 |
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Table 2.3.4-202 (Sheet 5 of 7)

LNP COL 2.3-4 Meteorological Input Data for PAVAN Model
Levy Nuclear Plant Meteorological Monitoring Station
Period of Record: February 1, 2007 to January 31, 2009 (Lower Elevation)
Wind Speed
(mis) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
Class E
<0.4 8 19 27 29 26 17 15 12 9 7 11 11 10 11 8 6
<0.5 6 5 5 4 3 2 4 4 4 3 3 2 3 3 5 2
<1.0 21 60 72 72 62 42 56 53 28 25 34 37 35 52 39 17
<15 34 82 133 147 133 83 53 35 38 26 47 49 39 32 21 27
<2.0 40 51 127 134 126 58 46 14 38 19 19 31 32 15 28 30
<3.0 61 82 101 123 131 62 42 17 30 34 9 22 26 12 35 30
<4.0 8 15 11 17 23 10 3 1 17 6 3 12 7 2 4 8
<5.0 1 0 3 5 1 3 1 2 6 1 0 3 1 5 1 2
<6.0 0 0 0 0 0 0 0 0 1 0 0 2 0 0 0 0
<8.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<10.0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
<15.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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LNP COL 2.3-4 Table 2.3.4-202 (Sheet 6 of 7)
Meteorological Input Data for PAVAN Model
Levy Nuclear Plant Meteorological Monitoring Station
Period of Record: February 1, 2007 to January 31, 2009 (Lower Elevation)

Wind Speed

(m/s) N NNE NE ENE E ESE SE SSE S SSW Sw wsw W WNW NW NNwW

Class F
<0.4 30 38 66 136 117 50 29 25 18 17 20 13 19 23 22 21
<0.5 5 8 6 18 8 7 8 7 8 8 3 1 4 7 7 1
<1.0 21 34 74 109 100 40 32 28 16 16 22 14 25 29 20 19
<15 29 26 39 119 103 43 12 10 8 7 11 9 6 5 13 18
<2.0 15 10 5 31 44 14 3 2 2 0 1 2 2 1 2 10
<3.0 1 2 0 0 7 1 0 0 1 2 3 1 3 0 1 0
<4.0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0
<5.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<6.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<8.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<15.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 2.3.4-202 (Sheet 7 of 7)
Meteorological Input Data for PAVAN Model
LNP COL 2.3-4 Levy Nuclear Plant Meteorological Monitoring Station
Period of Record: February 1, 2007 to January 31, 2009 (Lower Elevation)

Wind Speed
(mis) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

Class G
<04 105 59 180 607 535 213 102 79 62 33 20 20 36 49 118 85
<05 5 1 16 36 34 6 7 7 6 0 3 1 3 5 6 2
<1.0 19 15 32 107 97 49 22 14 11 9 2 4 5 8 27 16
<15 8 2 7 42 32 10 2 3 2 1 1 1 3 2 3 8
<2.0 3 0 0 5 3 2 0 0 0 1 0 0 0 0 1 1
<3.0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0
<4.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<6.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
=10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<15.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Notes:

a) Data representative of hours of occurrence by direction and wind speed category.

b) Calms are distributed into lowest windspeed category by PAVAN for recorded calm hours in stability classes C to G: class C — 1 hr; class D — 49 hr;
Class E — 227 hr; class F — 643 h; class G — 2303 hr.

Wind direction: E = east; N = north; S = south; W = west

m/s = meters per second
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LNP COL 2.3-4 Table 2.3.4-203
0- to 2-Hour 5th Percentile Exclusion Area Boundary Chi/Q Values
for LNP 1 and LNP 2
0-2 hr. Chi/Q
Downwind with Wake 0-2 hr. Chi/Q without
Sector @ Distance (m)  Distance (ft.) (sec/m®) Wake sec/m®)
S 1340 4396 5.08E-04 5.08E-04
SSW 1340 4396 3.67E-04 3.67E-04
S 1340 4396 5.08E-04 5.08E-04
WSwW 1340 4396 5.08E-04 5.08E-04
W 1340 4396 5.08E-04 5.08E-04
WNW 1340 4396 5.08E-04 5.08E-04
NW 1340 4396 5.08E-04 5.08E-04
NNW 1340 4396 4.52E-04 4.52E-04
N 1340 4396 3.27E-04 3.27E-04
NNE 1340 4396 1.52E-04 1.52E-04
NE 1340 4396 1.32E-04 1.32E-04
ENE 1340 4396 1.11E-04 1.11E-04
E 1340 4396 1.87E-04 1.87E-04
ESE 1247 4091 2.97E-04 2.97E-04
SE 1340 4396 5.08E-04 5.08E-04
SSE 1340 4396 4.96E-04 4.96E-04
MAX Chi/Q 5.08E-04 5.08E-04
Notes:
Predictions based on PAVAN model as described in FSAR Subsection 2.3.4.2.
a) Downwind Sector: E = east; N = north; S = south; W = west
Chi/Q = atmospheric dilution factor
ft. = foot
m = meter
sec/m® = second per cubic meter
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LNP COL 2.34
Table 2.3.4-204
0- to 30-Day 5th Percentile Low Population Zone Chi/Q Values for LNP 1 and LNP 2
0-8 hr. 8-24 hr. 1-4 days 4-30 days
Downwind Distance Distance Chi/Q without Chi/Q without Chi/Q without Chi/Q without
Sector @ (m) (mi.) Wake (sec/m3) Wake (sec/m3) Wake (sec/m3) Wake (sec/m3)
S 4830 3 7.41E-05 4.80E-05 1.87E-05 4.83E-06
SSwW 4830 3 4.82E-05 3.19E-05 1.30E-05 3.60E-06
SW 4830 3 8.22E-05 5.61E-05 2.44E-05 7.43E-06
WSsSw 4830 3 9.70E-05 7.19E-05 3.75E-05 1.48E-05
w 4830 3 9.50E-05 6.97E-05 3.56E-05 1.35E-05
WNW 4830 3 8.21E-05 5.60E-05 2.44E-05 7.40E-06
NW 4830 3 7.40E-05 4.79E-05 1.87E-05 4.82E-06
NNW 4830 3 6.21E-05 4.00E-05 1.54E-05 3.89E-06
N 4830 3 4.27E-05 2.79E-05 1.11E-05 2.96E-06
NNE 4830 3 1.99E-05 1.35E-05 5.78E-06 1.71E-06
NE 4830 3 1.67E-05 1.14E-05 4.93E-06 1.49E-06
ENE 4830 3 1.34E-05 9.31E-06 4.20E-06 1.34E-06
E 4830 3 2.41E-05 1.63E-05 6.97E-06 2.06E-06
ESE 4830 3 3.44E-05 2.27E-05 9.28E-06 2.56E-06
SE 4830 3 7.43E-05 4.82E-05 1.89E-05 4.91E-06
SSE 4830 3 6.90E-05 4.39E-05 1.64E-05 3.99E-06
Notes:
Predictions based on PAVAN model as described in FSAR Subsection 2.3.4.2.
Period of Record of meteorological data is from February 1, 2007, to January 31, 2009. |
Chi/Qs without wake bound (are greater than or equal to) Chi/Qs with wake allowance. |
a) Downwind sector: E = east; N = north; S = south; W = west
Chi/Q = atmospheric dilution factor;
hr. = hour;
m = meter; mi. = mile;
sec/m3 = seconds per cubic meter
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Table 2.3.4-205
Deleted.
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Table 2.3.4-206 (Sheet 1 of 2)

Comparison of Control Room Atmospheric Dispersion Factors for Accident Analysis for AP1000 DCD and
LNP Units 1 and 2

Chi/Q (sec/m®) at HVAC Intake for the Identified Release Points®

Plant Vent Plant PCS Air Ground Ground PORV and PORV Condenser Condenser Steam Steam Fuel Fuel Radwaste
or PCS Vent Diffuser Level Level Safety and Air Air Line Vent Handling Handling Building
Air Contain- Contain- Valve Safety Removal Removal Break Area®® Area Truck
Diffuser® ment ment Releases®  Valve Stack'® Stack Releases Blowout Staging
Release Release Releases Panel Area Door
Points®  Points
Release
Time DCD LNP LNP DCD LNP DCD LNP DCD LNP DCD LNP DCD LNP LNP
0-2hours 3.0E-03 1.7E-03 1.5E-03 6.0E-03 4.3E-03 2.0E-02 1.0E-02 6.0E-03 1.7E-03 2.4E-02 1.1E-02 6.0E-03 1.3E-03 1.0E-03
2-8hours 2.5E-03 1.0E-03 8.4E-04 3.6E-03 3.5E-03 1.8E-02 5.7E-03 4.0E-03 1.4E-03 2.0E-02 6.1E-03 4.0E-03 8.3E-04 6.4E-04
ﬁc;uzr: 1.0E-03 4.5E-04 3.7E-04 1.4E-03 1.2E-03 7.0E-03 2.7E-03 2.0E-03 6.4E-04 7.5E-03 3.0E-03 2.0E-03 3.7E-04 3.0E-04
1-4days 8.0E-04 45E-04 3.8E-04 1.8E-03 1.2E-03 5.0E-03 2.1E-03 1.5E-03 5.9E-04 5.5E-03 2.3E-03 1.5E-03 3.4E-04 2.6E-04
‘La;?so 6.0E-04 3.6E-04 3.0E-04 1.5E-03 9.9E-04 4.5E-03 1.3E-03 1.0E-03 4.7E-04 5.0E-03 1.5E-03 1.0E-03 2.7E-04 2.0E-04
Chi/Q (sec/m®) at Annex Building Door for the Identified Release Points®
Plant Plant PCS Air Ground Ground PORVand PORV Condenser Condenser Steam Steam Fuel Fuel Radwaste
Vent or Vent Diffuser Level Level Safety and Air Air Line Vent Handling Handling Building
PCS Air Contain- Contain- Valve Safety Removal Removal Break Area® Area Truck
Diffuser® ment ment  Releases” Valve Stack® Stack Releases Blowout Staging
Release Release Releases Panel Area Door
Points’®  Points
Release
Time DCD LNP LNP DCD LNP DCD LNP DCD LNP DCD LNP DCD LNP LNP
0-2hours 1.0E-03 3.7E-04 3.8E-04 1.0E-03 3.4E-04 4.0E-03 8.3E-04 2.0E-02 3.2E-03 4.0E-03 8.0E-04 6.0E-03 3.3E-04 3.2E-04
2-8hours 7.5E-04 24E-04 2.5E-04 7.5E-04 2.8E-04 3.2E-03 4.8E-04 1.8E-02 1.8E-03 3.2E-03 4.7E-04 4.0E-03 2.2E-04 2.1E-04
ﬁc;uzr: 3.5E-04 1.1E-04 1.1E-04 3.5E-04 1.3E-04 1.2E-03 2.3E-04 7.0E-03 7.8E-04 1.2E-03 2.2E-04 2.0E-03 1.0E-04 1.0E-04
1-4days 2.8E-04 1.1E-04 1.1E-04 2.8E-04 1.2E-04 1.0E-03 2.2E-04 5.0E-03 6.9E-04 1.0E-03 2.1E-04 1.5E-03 9.8E-05 9.4E-05
‘tiajs(,) 2.5E-04 8.9E-05 9.1E-05 2.5E-04 1.0E-04 8.0E-04 1.8E-04 4.5E-03 5.3E-04 8.0E-04 1.8E-04 1.0E-03 7.8E-05 7.5E-05
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Table 2.3.4-206 (Sheet 2 of 2)
Comparison of Control Room Atmospheric Dispersion Factors for Accident Analysis for AP1000 DCD and
LNP Units 1 and 2

LNP COL 2.3-4

Notes:

a) These dispersion factors are to be used 1) for the time period preceding the isolation of the main control room and actuation of the emergency habitability system, 2) for
the time after 72 hours when the compressed air supply in the emergency habitability system would be exhausted and outside air would be drawn into the main control room,
and 3) for the determination of control room doses when the non-safety ventilation system is assumed to remain operable such that the emergency habitability system is not
actuated.

b) These dispersion factors are used for analysis of the doses due to a postulated small line break outside of containment. The plant vent and PCS air diffuser are potential
release paths for other postulated events (loss of coolant accident, rod ejection accident, and fuel handling accident inside the containment); however, the values are
bounded by the dispersion factors for ground level releases.

c) The listed values represent modeling the containment shell as a diffuse area source and are used for evaluating the doses in the main control room for a loss-of coolant
accident, for the containment leakage of activity following a rod ejection accident, and for a fuel handling accident occurring inside the containment.

d) The listed values bound the dispersion factors for releases from the steam line safety and power-operated relief valves. These dispersion factors would be used for
evaluating the doses in the main control room for a steam generator tube rupture, a main steam line break, a locked reactor coolant pump rotor, and for the secondary side
release from a rod ejection accident.

e) This release point is included for information only as a potential activity release point. None of the design basis accident radiological consequences analyses model
release from this point.

f) The listed values bound the dispersion factors for releases from the fuel storage and handling area. The listed values also bound the dispersion factors for releases from
the fuel storage area in the event that spent fuel boiling occurs and the fuel handling area relief panel opens on high temperature. These dispersion factors are used for the
fuel handling accident occurring outside containment and for evaluating the impact of releases associated with spent fuel pool boiling.

g) These dispersion factors are to be used when the emergency habitability system is in operation and the only path for outside air to enter the main control room is that due
to ingress/egress.

Chi/Q = atmospheric dilution factor
HVAC = heating, ventilation, and air conditioning
sec/m® = second per cubic meter
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Table 2.3.4-207
Control Room Release/Receptor Azimuthal Angles for Input to ARCON96

Receptor Location

Control Room HVAC Intake Annex Building Access

Release Location (degrees) (degrees)
Plant Vent 238 240
PCS Air Diffuser 270 251
Fuel Building Blowout Panel 223 232

Radwaste Building Truck Staging
Area Door 214 227
Steam Vent 313 255
PORV/Safety Valves 322 258
Condenser Air Removal Stack 52 290
Containment Shell

(Diffuse Area Source) 261 245
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Table 2.3.5-201 (Sheet 1 of 4)

Long-Term Chi/Q Calculations for Routine Releases for LNP 1 and LNP 2

Exclusion Area

(@)

Nearest Meat

Boundary Low Population Zone Nearest Milk Cow  Nearest Milk Goat Nearest Garden Animal
Downwind Distance XQ Distance Distance XQ Distance XiQ Distance XQ Distance XiQ
Sector ® (m) (sec/m®) (m) X/Q (sec/m®)  (m) (sec/m®) (m) (sec/m®) (m) (sec/m?) (m) (sec/m?)
N 1340 2.90E-06 4829 5.20E-07 8049 2.70E-07 8049  2.70E-07 2898 1.00E-06 4990  5.00E-07
NNE 1340 2.10E-06 4829 3.60E-07 8049 1.80E-07 8049  1.80E-07 6600 2.40E-07 8049  1.80E-07
NE 1340 1.90E-06 4829 3.10E-07 8049 1.50E-07 8049  1.50E-07 6600 2.00E-07 8049  1.50E-07
ENE 1340 1.80E-06 4829 3.00E-07 8049 1.50E-07 8049  1.50E-07 8049 1.50E-07 7244  1.70E-07
E 1340 2.40E-06 4829 4.00E-07 8049 2.00E-07 8049  2.00E-07 7727 2.10E-07 6922  2.50E-07
ESE 1340 2.80E-06 4829 5.00E-07 8049 2.50E-07 8049  2.50E-07 8049 2.50E-07 5795  3.90E-07
SE 1340 4.50E-06 4829 8.40E-07 8049 4.40E-07 8049  4.40E-07 5956 6.40E-07 6600  5.60E-07
SSE 1340 2.80E-06 4829 5.10E-07 8049 2.60E-07 8049  2.60E-07 8049 2.60E-07 4185  6.10E-07
S 1340 3.80E-06 4829 6.90E-07 8049 3.60E-07 8049  3.60E-07 6761 4.50E-07 8049  3.60E-07
SSW 1340 3.80E-06 4829 6.60E-07 8049 3.40E-07 8049  3.40E-07 4829 6.60E-07 4507  7.20E-07
SW 1340 8.20E-06 4829 1.50E-06 8049 7.70E-07 8049  7.70E-07 4024 1.90E-06 8049  7.70E-07
WsSwW 1340 1.90E-05 4829 3.50E-06 8049 1.90E-06 8049  1.90E-06 2737 7.30E-06 8049  1.90E-06
W 1340 1.70E-05 4829 3.20E-06 8049 1.70E-06 8049  1.70E-06 8049 1.70E-06 8049  1.70E-06
WNW 1340 7.50E-06 4829 1.40E-06 8049 7.30E-07 8049  7.30E-07 8049 7.30E-07 8049  7.30E-07
NW 1340 4.60E-06 4829 8.50E-07 8049  4.40E-07 8049  4.40E-07 2576 1.90E-06 3541 1.30E-06
NNW 1340 3.60E-06 4829 6.50E-07 8049 3.40E-07 3863  8.70E-07 3380 1.00E-06 4668  6.80E-07
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LNP COL 2.3-5 Table 2.3.5-201 (Sheet 2 of 4)
Long-Term Chi/Q Calculations for Routine Releases for LNP 1 and LNP 2
Nearest Residence Downwind Distance (mi.) (X/Q in seclms)
Downwind Distance X/Q
Sector®  (m) (sec/m’  0.25 0.5 0.75 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45
N 2898 1.00E-06 2.20E-05 6.68E-06 3.39E-06 2.19E-06 1.28E-06 8.79E-07 6.57E-07 5.18E-07 4.24E-07 3.57E-07 3.07E-07
NNE 6600 2.40E-07 1.52E-05 4.70E-06 2.44E-06 1.58E-06 9.12E-07 6.19E-07 4.59E-07 3.60E-07 2.93E-07 2.46E-07 2.10E-07
NE 8049 1.50E-07 1.30E-05 4.10E-06 2.17E-06 1.41E-06 8.02E-07 5.38E-07 3.96E-07 3.08E-07 2.50E-07 2.08E-07 1.78E-07
ENE 8049  1.50E-07 1.29E-05 4.12E-06 2.16E-06 1.39E-06 7.82E-07 5.21E-07 3.81E-07 2.96E-07 2.39E-07 1.99E-07 1.69E-07
E 7727 2.10E-07 1.75E-05 5.44E-06 2.84E-06 1.84E-06 1.05E-06 7.03E-07 5.17E-07 4.03E-07 3.27E-07 2.73E-07 2.33E-07
ESE 5956  3.80E-07 2.08E-05 6.35E-06 3.30E-06 2.14E-06 1.25E-06 8.49E-07 6.32E-07 4.97E-07 4.06E-07 3.40E-07 2.92E-07
SE 4185 1.00E-06 3.61E-05 1.07E-05 5.34E-06 3.43E-06 2.04E-06 1.41E-06 1.06E-06 8.39E-07 6.89E-07 5.82E-07 5.01E-07
SSE 4668 5.30E-07 2.19E-05 6.56E-06 3.29E-06 2.12E-06 1.25E-06 8.60E-07 6.44E-07 5.09E-07 4.17E-07 3.52E-07 3.03E-07
S 6761 4.50E-07 2.98E-05 8.97E-06 4.52E-06 2.91E-06 1.71E-06 1.18E-06 8.79E-07 6.94E-07 5.69E-07 4.79E-07 4.12E-07
SSW 4507 7.20E-07 2.76E-05 8.56E-06 4.46E-06 2.90E-06 1.68E-06 1.14E-06 8.43E-07 6.61E-07 5.39E-07 4.52E-07 3.87E-07
sSwW 3220 2.50E-06 6.33E-05 1.91E-05 9.73E-06 6.29E-06 3.69E-06 2.53E-06 1.89E-06 1.49E-06 1.22E-06 1.03E-06 8.85E-07
WSW 2737 7.30E-06 1.52E-04 4.48E-05 2.22E-05 1.43E-05 8.53E-06 5.92E-06 4.46E-06 3.54E-06 2.92E-06 2.47E-06 2.13E-06
W 8049 1.70E-06 1.39E-04 4.07E-05 2.02E-05 1.30E-05 7.75E-06 5.38E-06 4.05E-06 3.22E-06 2.65E-06 2.24E-06 1.93E-06
WNW 8049  7.30E-07 5.99E-05 1.77E-05 8.83E-06 5.68E-06 3.38E-06 2.34E-06 1.76E-06 1.40E-06 1.15E-06 9.69E-07 8.36E-07
NW 2576  1.90E-06 3.59E-05 1.08E-05 5.48E-06 3.54E-06 2.09E-06 1.43E-06 1.07E-06 8.48E-07 6.95E-07 5.85E-07 5.04E-07

NNW 3380 1.00E-06 2.74E-05 8.27E-06 4.21E-06 2.72E-06 1.60E-06 1.10E-06 8.22E-07 6.49E-07 5.31E-07 4.47E-07 3.85E-07
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Table 2.3.5-201 (Sheet 3 of 4)
Long-Term Chi/Q Calculations for Routine Releases for LNP 1 and LNP 2

Downwind Distance (Mi.) (X/Q in sec/m°)

Downwind
Sector ® 5.0 7.5 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
N 2.68E-07 1.60E-07 1.11E-07 6.68E-08 4.68E-08 3.56E-08 2.84E-08 2.36E-08 2.00E-08 1.74E-08 1.53E-08
NNE 1.83E-07 1.08E-07 7.45E-08 4.44E-08 3.09E-08 2.33E-08 1.86E-08 1.54E-08 1.30E-08 1.13E-08  9.89E-09
NE 1.54E-07 8.98E-08 6.14E-08 3.62E-08 2.50E-08 1.88E-08 1.49E-08 1.22E-08 1.03E-08 8.91E-09  7.81E-09
ENE 1.47E-07 8.50E-08 5.79E-08 3.40E-08 2.34E-08 1.76E-08 1.39E-08 1.14E-08 9.65E-09 8.32E-09  7.29E-09
E 2.03E-07 1.18E-07 8.12E-08 4.81E-08 3.33E-08 2.51E-08 2.00E-08 1.65E-08 1.39E-08 1.20E-08 1.06E-08
ESE 2.55E-07 1.51E-07 1.04E-07 6.25E-08 4.36E-08 3.30E-08 2.63E-08 2.18E-08 1.85E-08 1.60E-08 1.41E-08
SE 4.39E-07 2.64E-07 1.85E-07 1.12E-07 7.89E-08 6.02E-08 4.83E-08 4.01E-08 3.41E-08 2.97E-08 2.62E-08
SSE 2.65E-07 1.58E-07 1.10E-07 6.68E-08 4.69E-08 3.57E-08 2.86E-08 2.37E-08 2.02E-08 1.75E-08 1.54E-08
S 3.60E-07 2.15E-07 1.50E-07 9.03E-08 6.34E-08 4.82E-08 3.86E-08 3.20E-08 2.72E-08 2.36E-08 2.08E-08
Ssw 3.37E-07 1.99E-07 1.37E-07 8.18E-08 5.69E-08 4.30E-08 3.43E-08 2.83E-08 2.40E-08 2.07E-08 1.82E-08
SwW 7.73E-07 4.61E-07 3.21E-07 1.93E-07 1.35E-07 1.03E-07 8.23E-08 6.82E-08 5.79E-08 5.02E-08  4.42E-08
WSwW 1.86E-06 1.13E-06 7.88E-07 4.80E-07 3.38E-07 2.58E-07 2.07E-07 1.72E-07 1.47E-07 1.28E-07 1.13E-07
w 1.69E-06 1.02E-06 7.16E-07 4.36E-07 3.07E-07 2.35E-07 1.88E-07 1.57E-07 1.34E-07 1.16E-07 1.02E-07
WNW 7.32E-07 4.41E-07 3.08E-07 1.87E-07 1.32E-07 1.01E-07 8.08E-08 6.71E-08 5.72E-08 4.97E-08  4.38E-08
NW 4.40E-07 2.63E-07 1.83E-07 1.11E-07 7.76E-08 5.90E-08 4.73E-08 3.92E-08 3.33E-08 2.89E-08 2.55E-08
NNW 3.36E-07 2.01E-07 1.40E-07 8.41E-08 5.89E-08 4.48E-08 3.58E-08 2.97E-08 2.52E-08 2.19E-08 1.93E-08
Notes:
Wind Reference Level: 10 m
Stability Type: AT (60 — 10 m)
Release Type: Ground Level:10 m
Building Height/Cross Section: 43.9 m/2730 m?
Period of record: February 1, 2007, to January 31, 2009
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LNP COL 2.3-5 Table 2.3.5-201 (Sheet 4 of 4)
Long-Term Chi/Q Calculations for Routine Releases for LNP 1 and LNP 2

Notes (continued):
a) The reported distance of the low population zone (LPZ) is measured from the centerpoint of LNP 1 and LNP 2 to the outermost boundary of the LPZ.
b) Downwind Sector: E = east; N = north, S = south W = west

X/Q = local atmospheric dilution factor

m = meter
m? = square meter
mi. = mile

sec/m® = seconds per cubic meter

Rev. 3 |
2.3-121



LNP COL 2.3-5

Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

Table 2.3.5-202 (Sheet 1 of 4)
Long-Term Average D/Q Calculations for Routine Releases for LNP 1 and LNP 2

Exclusion Area Low Population

Boundary Zone @ Nearest Milk Cow Nearest Milk Goat Nearest Garden Nearest Meat Animal

Downwind Distance Distance Distance Distance Distance Distance
Sector® (m) pb@m?) (m) b@m?) (m DbQ@Qm?) (m DQMmM?%» (m DQM?}) (m DQ(Mm?
N 1340 2.80E-09 4829 3.10E-10 8049 1.20E-10 8049 1.20E-10 2898 7.60E-10 4990 2.90E-10
NNE 1340 3.20E-09 4829 3.50E-10 8049 1.40E-10 8049 1.40E-10 6600 2.00E-10 8049 1.40E-10
NE 1340 3.70E-09 4829 4.00E-10 8049 1.60E-10 8049 1.60E-10 6600 2.30E-10 8049 1.60E-10
ENE 1340 5.60E-09 4829 6.10E-10 8049 2.40E-10 8049 2.40E-10 8049 2.40E-10 7244 2.90E-10
E 1340 6.30E-09 4829 6.90E-10 8049 2.80E-10 8049 2.80E-10 7727 3.00E-10 6922 3.60E-10
ESE 1340 2.60E-09 4829 2.90E-10 8049 1.10E-10 8049 1.10E-10 8049 1.10E-10 5795 2.10E-10
SE 1340 3.10E-09 4829 3.40E-10 8049 1.40E-10 8049 1.40E-10 5956 2.30E-10 6600 1.90E-10
SSE 1340 3.00E-09 4829 3.20E-10 8049 1.30E-10 8049 1.30E-10 8049 1.30E-10 4185 4.20E-10
S 1340 4.00E-09 4829 4.30E-10 8049 1.70E-10 8049 1.70E-10 6761 2.40E-10 8049 1.70E-10
SSW 1340 5.00E-09 4829 5.50E-10 8049 2.20E-10 8049 2.20E-10 4829 5.50E-10 4507 6.20E-10
SW 1340 8.60E-09 4829 9.30E-10 8049 3.70E-10 8049 3.70E-10 4024 1.30E-09 8049 3.70E-10
WSsw 1340 1.30E-08 4829 1.40E-09 8049 5.50E-10 8049 5.50E-10 2737 3.70E-09 8049 5.50E-10
w 1340 1.20E-08 4829 1.30E-09 8049 5.20E-10 8049 5.20E-10 8049 5.20E-10 8049 5.20E-10
WNW 1340 5.50E-09 4829 6.00E-10 8049 2.40E-10 8049 2.40E-10 8049 2.40E-10 8049 2.40E-10
NW 1340 3.60E-09 4829 3.90E-10 8049 1.60E-10 8049 1.60E-10 2576 1.20E-09 3541 6.80E-10
NNW 1340 2.60E-09 4829 2.90E-10 8049 1.10E-10 3863 4.20E-10 3380 5.40E-10 4668 3.00E-10
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Table 2.3.5-202 (Sheet 2 of 4)

Downwind Distance (mi.) (D/Q in m?)

Long-Term Average D/Q Calculations for Routine Releases for LNP 1 and LNP 2

Sector ® (m) DIQmM?) 025 0.5 0.75 1.0 1.5 2.0 2.5 3.0 35 4.0 45
N 2898  7.60E-10 1.95E-08 6.61E-09 3.39E-09 2.08E-09 1.04E-09 6.30E-10 4.26E-10 3.09E-10 2.35E-10 1.85E-10 1.50E-10
NNE 6600  2.00E-10 2.20E-08 7.42E-09 3.81E-09 2.34E-09 1.17E-09 7.08E-10 4.78E-10 3.47E-10 2.64E-10 2.08E-10 1.68E-10
NE 8049  1.60E-10 2.53E-08 8.56E-09 4.40E-09 2.70E-09 1.35E-09 8.16E-10 5.52E-10 4.00E-10 3.04E-10 2.40E-10 1.94E-10
ENE 8049  2.40E-10 3.85E-08 1.30E-08 6.68E-09 4.10E-09 2.05E-09 1.24E-09 8.39E-10 6.08E-10 4.62E-10 3.64E-10 2.95E-10
E 7727  3.00E-10 4.36E-08 1.48E-08 7.57E-09 4.65E-09 2.32E-09 1.41E-09 9.51E-10 6.89E-10 5.24E-10 4.13E-10 3.34E-10
ESE 5956  2.00E-10 1.81E-08 6.13E-09 3.15E-09 1.93E-09 9.63E-10 5.84E-10 3.95E-10 2.86E-10 2.18E-10 1.71E-10 1.39E-10
SE 4185  4.40E-10 2.16E-08 7.29E-09 3.74E-09 2.30E-09 1.15E-09 6.95E-10 4.70E-10 3.40E-10 2.59E-10 2.04E-10 1.65E-10
SSE 4668  3.40E-10 2.05E-08 6.93E-09 3.56E-09 2.18E-09 1.09E-09 6.60E-10 4.46E-10 3.23E-10 2.46E-10 1.94E-10 1.57E-10
S 6761  2.40E-10 2.74E-08 9.26E-09 4.76E-09 2.92E-09 1.46E-09 8.83E-10 5.97E-10 4.33E-10 3.29E-10 2.59E-10 2.10E-10
SSW 4507  6.20E-10 3.47E-08 1.17E-08 6.02E-09 3.70E-09 1.84E-09 1.12E-09 7.56E-10 5.48E-10 4.16E-10 3.28E-10 2.66E-10
SwW 3220  1.90E-09 5.90E-08 2.00E-08 1.02E-08 6.29E-09 3.14E-09 1.90E-09 1.29E-09 9.32E-10 7.08E-10 5.58E-10 4.52E-10
WSW 2737  3.70E-09 8.67E-08 2.93E-08 1.51E-08 9.25E-09 4.61E-09 2.80E-09 1.89E-09 1.37E-09 1.04E-09 8.21E-10 6.64E-10
w 8049  5.20E-10 8.14E-08 2.75E-08 1.41E-08 8.68E-09 4.33E-09 2.63E-09 1.78E-09 1.29E-09 9.78E-10 7.71E-10 6.24E-10
WNW 8049  2.40E-10 3.79E-08 1.28E-08 6.58E-09 4.04E-09 2.01E-09 1.22E-09 8.26E-10 5.98E-10 4.55E-10 3.59E-10 2.90E-10
NW 2576  1.20E-09 2.48E-08 8.38E-09 4.30E-09 2.64E-09 1.32E-09 7.99E-10 5.40E-10 3.91E-10 2.98E-10 2.34E-10 1.90E-10
NNW 3380 5.40E-10 1.81E-08 6.12E-09 3.14E-09 1.93E-09 9.62E-10 5.83E-10 3.94E-10 2.86E-10 2.17E-10 1.71E-10 1.39E-10
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Table 2.3.5-202 (Sheet 3 of 4)
Long-Term Average D/Q Calculations for Routine Releases for LNP 1 and LNP 2

Downwind Distance (mi.) (D/Q in m?)

Downwind
Sector 5.0 7.5 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
N 1.24E-10 6.07E-11  3.81E-11  1.92E-11 1.17E-11 7.81E-12 5.60E-12 4.20E-12 3.27E-12 261E-12 2.13E-12
NNE 1.39E-10 6.82E-11 4.28E-11 2.16E-11 1.31E-11 8.77E-12 6.28E-12 4.72E-12 3.67E-12 2.93E-12 2.39E-12
NE 1.60E-10 7.86E-11 4.93E-11 2.49E-11 1.51E-11 1.01E-11 7.25E-12 5.44E-12 4.23E-12 3.38E-12 2.76E-12
ENE 2.44E-10 1.20E-10 7.50E-11 3.79E-11 2.29E-11 1.54E-11 1.10E-11 8.27E-12 6.43E-12 514E-12 4.19E-12
E 2.76E-10 1.35E-10 8.50E-11 4.29E-11 2.60E-11 1.74E-11 1.25E-11 9.38E-12 7.29E-12 5.82E-12 4.75E-12
ESE 1.15E-10 5.63E-11 3.53E-11 1.78E-11 1.08E-11 7.24E-12 5.19E-12 3.90E-12 3.03E-12 2.42E-12 1.98E-12
SE 1.37E-10 6.69E-11 4.20E-11  2.12E-11  1.28E-11 8.61E-12 6.17E-12 4.63E-12 3.60E-12 2.88E-12 2.35E-12
SSE 1.30E-10 6.36E-11 3.99E-11 2.02E-11 1.22E-11 8.18E-12 5.86E-12 4.40E-12 3.42E-12 2.74E-12 2.23E-12
S 1.74E-10 8.51E-11 5.34E-11 2.70E-11 1.63E-11 1.10E-11 7.84E-12 5.89E-12 4.58E-12 3.66E-12 2.99E-12
Ssw 2.20E-10 1.08E-10 6.75E-11 3.41E-11 2.07E-11 1.39E-11 9.93E-12 7.45E-12 5.80E-12 4.63E-12 3.78E-12
SW 3.74E-10 1.83E-10 1.15E-10 5.81E-11 3.52E-11 2.36E-11 1.69E-11 1.27E-11 9.86E-12 7.88E-12 6.43E-12
WSW 5.50E-10 2.69E-10 1.69E-10 8.54E-11 5.17E-11 3.47E-11 248E-11 1.87E-11 1.45E-11 1.16E-11 9.45E-12
w 516E-10 2.53E-10 1.59E-10 8.02E-11 4.85E-11 3.25E-11 2.33E-11 1.75E-11 1.36E-11 1.09E-11 8.88E-12
WNW 2.40E-10 1.18E-10 7.38E-11 3.73E-11 2.26E-11 1.51E-11 1.09E-11 8.15E-12 6.33E-12 5.06E-12 4.13E-12
NW 157E-10 7.69E-11 4.83E-11 2.44E-11 1.48E-11 9.90E-12 7.09E-12 5.33E-12 4.14E-12 3.31E-12 2.70E-12
NNW 1.15E-10 5.62E-11 3.53E-11 1.78E-11 1.08E-11 7.23E-12 5.18E-12 3.89E-12 3.03E-12 2.42E-12 1.97E-12
Notes:
Wind Reference Level: 10 m
Stability Type: AT (60 — 10 m)
Release Type: Ground Level: 10 m
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Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

LNP COL 2.3-5 Table 2.3.5-202 (Sheet 4 of 4)
Long-Term Average D/Q Calculations for Routine Releases for LNP 1 and LNP 2

Notes (continued):

Building Height/Cross Section: 43.9 m/2730 m?
POR: February 1, 2007 — January 31, 2009

a) The reported distance of the low population zone (LPZ) is measured from the centerpoint of LNP 1 and LNP 2 to the outermost boundary of the LPZ.
b) Downwind Sector: E = east; N = north; S = south; W = west

D/Q = relative deposition

m = meter
mi. = mile
m? = 1/m?

m? = square meter
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Part 2, Final Safety Analysis Report

Levy Nuclear Plant Units 1 and 2
COL Application

LNP COL 2.3-5 Table 2.3.5-203 (Sheet 1 of 4)
Long-Term Average Chi/Q Calculations (2.26-Day Decay) for Routine Releases for LNP 1 and LNP 2
Exclusion Area
Boundary Low Population Zone @  Nearest Milk Cow Nearest Milk Goat Nearest Garden Nearest Meat Animal
Downwind Distance XQ Distance XQ Distance XQ Distance XQ Distance XiQ Distance XiQ
Sector ® (m) (sec/m®) (m) (sec/m®) (m) (sec/m”) (m) (sec/m®) (m) (sec/m®) (m) (sec/m?)
N 1340 2.80E-06 4829 4.80E-07 8049  2.40E-07 8049 2.40E-07 2898  9.70E-07 4990 4.60E-07
NNE 1340 2.00E-06 4829 3.40E-07 8049  1.60E-07 8049 1.60E-07 6600 2.20E-07 8049 1.60E-07
NE 1340 1.80E-06 4829 2.90E-07 8049  1.40E-07 8049 1.40E-07 6600 1.90E-07 8049 1.40E-07
ENE 1340 1.80E-06 4829 2.80E-07 8049  1.30E-07 8049 1.30E-07 8049  1.30E-07 7244 1.60E-07
E 1340 2.40E-06 4829 3.80E-07 8049  1.80E-07 8049 1.80E-07 7727  1.90E-07 6922 2.30E-07
ESE 1340 2.80E-06 4829 4.60E-07 8049  2.30E-07 8049 2.30E-07 8049  2.30E-07 5795 3.60E-07
SE 1340 4.40E-06 4829 7.80E-07 8049  3.90E-07 8049 3.90E-07 5956  5.90E-07 6600 5.10E-07
SSE 1340 2.70E-06 4829 4.70E-07 8049  2.40E-07 8049 2.40E-07 8049  2.40E-07 4185 5.80E-07
S 1340 3.80E-06 4829 6.50E-07 8049  3.20E-07 8049 3.20E-07 6761 4.10E-07 8049 3.20E-07
SSW 1340 3.70E-06 4829 6.20E-07 8049  3.00E-07 8049 3.00E-07 4829  6.20E-07 4507 6.80E-07
SW 1340 8.10E-06 4829 1.40E-06 8049  6.90E-07 8049 6.90E-07 4024 1.80E-06 8049 6.90E-07
wsw 1340 1.80E-05 4829 3.30E-06 8049  1.60E-06 8049 1.60E-06 2737  7.00E-06 8049 1.60E-06
w 1340 1.70E-05 4829 3.00E-06 8049  1.50E-06 8049 1.50E-06 8049  1.50E-06 8049 1.50E-06
WNW 1340 7.30E-06 4829 1.30E-06 8049  6.50E-07 8049 6.50E-07 8049  6.50E-07 8049 6.50E-07
NW 1340 4.60E-06 4829 7.90E-07 8049  3.90E-07 8049 3.90E-07 2576  1.80E-06 3541 1.20E-06
NNW 1340 3.50E-06 4829 6.00E-07 8049  3.00E-07 3863 8.20E-07 3380  9.80E-07 4668 6.30E-07
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LNP COL 2.3-5

Nearest Residence

Levy Nuclear Plant Units 1 and 2

COL Application
Part 2, Final Safety Analysis Report

Table 2.3.5-203 (Sheet 2 of 4)

Downwind Distance (mi.) (X/Q in seclm3)

Long-Term Average Chi/Q Calculations (2.26-Day Decay) for Routine Releases for LNP 1 and LNP 2

Downwind Distance XQ
Sector ® (m) (sec/m®)  0.25 0.5 0.75 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
N 2898 9.70E-07 2.19E-05 6.60E-06 3.34E-06 2.14E-06 1.24E-06 8.40E-07 6.20E-07 4.84E-07 3.91E-07 3.25E-07 2.76E-07
NNE 6600 2.20E-07 1.51E-05 4.65E-06 2.40E-06 1.55E-06 8.84E-07 5.93E-07 4.35E-07 3.37E-07 2.72E-07 2.25E-07 1.91E-07
NE 8049 1.40E-07 1.29E-05 4.06E-06 2.14E-06 1.39E-06 7.80E-07 5.18E-07 3.77E-07 2.91E-07 2.33E-07 1.93E-07 1.63E-07
ENE 8049 1.30E-07 1.28E-05 4.08E-06 2.13E-06 1.37E-06 7.63E-07 5.04E-07 3.65E-07 2.81E-07 2.25E-07 1.85E-07 1.56E-07
E 7727 1.90E-07 1.74E-05 5.39E-06 2.80E-06 1.80E-06 1.02E-06 6.76E-07 4.93E-07 3.80E-07 3.06E-07 2.53E-07 2.13E-07
ESE 5956 3.50E-07 2.07E-05 6.28E-06 3.24E-06 2.09E-06 1.20E-06 8.12E-07 5.97E-07 4.64E-07 3.74E-07 3.11E-07 2.63E-07
SE 4185 9.40E-07 3.58E-05 1.06E-05 5.24E-06 3.35E-06 1.96E-06 1.34E-06 9.95E-07 7.79E-07 6.32E-07 5.27E-07 4.49E-07
SSE 4668 5.00E-07 2.18E-05 6.48E-06 3.24E-06 2.07E-06 1.21E-06 8.21E-07 6.08E-07 4.75E-07 3.85E-07 3.21E-07 2.73E-07
S 6761 4.10E-07 2.96E-05 8.87E-06 4.45E-06 2.85E-06 1.66E-06 1.12E-06 8.31E-07 6.48E-07 5.25E-07 4.37E-07 3.72E-07
SSw 4507 6.80E-07 2.75E-05 8.48E-06 4.40E-06 2.84E-06 1.63E-06 1.09E-06 8.01E-07 6.21E-07 5.01E-07 4.15E-07 3.52E-07
SwW 3220 2.40E-06 6.29E-05 1.89E-05 9.57E-06 6.15E-06 3.57E-06 2.42E-06 1.79E-06 1.40E-06 1.13E-06 9.40E-07 7.98E-07
Wwsw 2737 7.00E-06 1.51E-04 4.42E-05 2.18E-05 1.39E-05 8.23E-06 5.64E-06 4.20E-06 3.29E-06 2.68E-06 2.23E-06 1.90E-06
w 8049 1.50E-06 1.38E-04 4.02E-05 1.98E-05 1.27E-05 7.48E-06 5.12E-06 3.81E-06 2.99E-06 2.43E-06 2.03E-06 1.73E-06
WNW 8049 6.50E-07 5.95E-05 1.75E-05 8.68E-06 5.54E-06 3.26E-06 2.23E-06 1.66E-06 1.30E-06 1.05E-06 8.80E-07 7.49E-07
NwW 2576 1.80E-06 3.57E-05 1.07E-05 5.39E-06 3.46E-06 2.01E-06 1.37E-06 1.01E-06 7.90E-07 6.40E-07 5.32E-07 4.52E-07
NNW 3380 9.80E-07 2.72E-05 8.17E-06 4.14E-06 2.66E-06 1.55E-06 1.05E-06 7.74E-07 6.04E-07 4.89E-07 4.07E-07 3.45E-07
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Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

LNP COL 2.3-5 Table 2.3.5-203 (Sheet 3 of 4)
Long-Term Average Chi/Q Calculations (2.26-Day Decay) for Routine Releases for LNP 1 and LNP 2

Downwind Distance (mi.) (X/Q in sec/ms)

Downwind
Sector ® 5.0 7.5 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
N 2.39E-07 1.34E-07 8.79E-08 4.71E-08 2.94E-08 1.99E-08 1.43E-08 1.06E-08 8.10E-09 6.33E-09 5.04E-09
NNE 1.64E-07 9.16E-08 5.98E-08 3.19E-08 2.00E-08 1.36E-08 9.75E-09 7.28E-09 5.59E-09 4.40E-09 3.52E-09
NE 1.40E-07 7.73E-08 5.03E-08 2.68E-08 1.68E-08 1.15E-08 8.31E-09 6.25E-09 4.85E-09 3.85E-09 3.11E-09
ENE 1.34E-07 7.41E-08 4.83E-08 2.58E-08 1.63E-08 1.12E-08 8.16E-09 6.19E-09 4.83E-09 3.87E-09 3.15E-09
E 1.83E-07 1.02E-07 6.64E-08 3.55E-08 2.23E-08 1.53E-08 1.11E-08 8.33E-09 6.46E-09 5.13E-09 4.15E-09
ESE 2.27E-07 1.27E-07 8.28E-08 4.42E-08 2.75E-08 1.86E-08 1.33E-08 9.90E-09 7.57E-09 5.91E-09 4.70E-09
SE 3.88E-07 2.19E-07 1.44E-07 7.73E-08 4.82E-08 3.26E-08 2.32E-08 1.72E-08 1.30E-08 1.01E-08 7.98E-09
SSE 2.36E-07 1.33E-07 8.74E-08 4.71E-08 2.95E-08 2.01E-08 1.44E-08 1.07E-08 8.21E-09 6.43E-09 5.13E-09
S 3.21E-07 1.81E-07 1.19E-07 6.39E-08 4.00E-08 2.72E-08 1.96E-08 1.46E-08 1.12E-08 8.76E-09 6.99E-09
SSW 3.03E-07 1.69E-07 1.11E-07 5.94E-08 3.72E-08 2.54E-08 1.83E-08 1.37E-08 1.06E-08 8.34E-09 6.71E-09
SW 6.89E-07 3.88E-07 2.54E-07 1.37E-07 8.53E-08 5.79E-08 4.15E-08 3.09E-08 2.36E-08 1.85E-08 1.47E-08
Wsw 1.65E-06 9.34E-07 6.16E-07 3.31E-07 2.07E-07 1.40E-07 1.00E-07 7.41E-08 5.64E-08 4.38E-08 3.47E-08
w 1.50E-06 8.49E-07 5.59E-07 3.01E-07 1.88E-07 1.27E-07 9.09E-08 6.73E-08 5.12E-08 3.98E-08 3.15E-08
WNW 6.48E-07 3.67E-07 2.42E-07 1.30E-07 8.11E-08 5.50E-08 3.93E-08 2.91E-08 2.22E-08 1.73E-08 1.37E-08
NW 3.91E-07 2.20E-07 1.44E-07 7.73E-08 4.81E-08 3.26E-08 2.33E-08 1.72E-08 1.31E-08 1.02E-08 8.11E-09
NNW 2.98E-07 1.68E-07 1.10E-07 5.87E-08 3.65E-08 2.47E-08 1.76E-08 1.31E-08 9.95E-09 7.74E-09 6.14E-09
Notes:
Wind Reference Level: 10 m
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Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

LNP COL 2.3-5 Table 2.3.5-203 (Sheet 4 of 4)
Long-Term Average Chi/Q Calculations (2.26-Day Decay) for Routine Releases for LNP 1 and LNP 2

Notes (continued):

Stability Type: AT (60 — 10 m)

Release Type: Ground Level:10 m

Building Height/Cross Section: 43.9 m/2730 m?

a) The reported distance of the low population zone (LPZ) is measured from the centerpoint of LNP 1 and LNP 2 to the outermost boundary of the LPZ.

b) Downwind Sector: E = east; N = north; S = south; W = west

X/Q = local atmospheric dilution factor

m = meter
m? = square meter
mi. = mile

sec/m® = seconds per cubic meter
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LNP COL 2.3-5

Exclusion Area

Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

Low Population

Table 2.3.5-204 (Sheet 1 of 4)
Long-Term Average Chi/Q Calculations (Depleted and 8-Day Decayed) for Routine Releases
for LNP 1 and LNP 2

Boundary Zone @ Nearest Milk Cow  Nearest Milk Goat Nearest Garden Nearest Meat Animal
Downwind Distance XIQ Distance XIQ Distance XQ Distance XIQ Distance XQ Distance
Sector ® (m) (sec/m3) (m) (sec/ms) (m) (seclm3) (m) (sec/m3) (m) (seclm3) (m) XQ (eclm3)
N 1340 2.50E-06 4829 4.00E-07 8049 1.90E-07 8049  1.90E-07 2898 8.30E-07 4990 3.80E-07
NNE 1340 1.80E-06 4829 2.80E-07 8049 1.30E-07 8049  1.30E-07 6600 1.80E-07 8049 1.30E-07
NE 1340 1.60E-06 4829 2.40E-07 8049 1.10E-07 8049  1.10E-07 6600 1.50E-07 8049 1.10E-07
ENE 1340 1.60E-06 4829 2.30E-07 8049 1.10E-07 8049  1.10E-07 8049 1.10E-07 7244 1.30E-07
E 1340 2.10E-06 4829 3.10E-07 8049 1.50E-07 8049  1.50E-07 7727 1.60E-07 6922 1.80E-07
ESE 1340 2.50E-06 4829 3.90E-07 8049 1.80E-07 8049  1.80E-07 8049 1.80E-07 5795 3.00E-07
SE 1340 4.00E-06 4829 6.50E-07 8049 3.20E-07 8049  3.20E-07 5956 4.80E-07 6600 4.20E-07
SSE 1340 2.50E-06 4829 4.00E-07 8049 1.90E-07 8049  1.90E-07 8049 1.90E-07 4185 4 90E-07
S 1340 3.40E-06 4829 5.40E-07 8049 2.60E-07 8049  2.60E-07 6761 3.30E-07 8049 2.60E-07
SSwW 1340 3.30E-06 4829 5.20E-07 8049 2.40E-07 8049  2.40E-07 4829 5.20E-07 4507 5.70E-07
SW 1340 7.30E-06 4829 1.20E-06 8049 5.60E-07 8049  5.60E-07 4024 1.50E-06 8049 5.60E-07
Wsw 1340 1.70E-05 4829 2.80E-06 8049 1.30E-06 8049  1.30E-06 2737 6.00E-06 8049 1.30E-06
w 1340 1.50E-05 4829 2.50E-06 8049 1.20E-06 8049  1.20E-06 8049 1.20E-06 8049 1.20E-06
WNW 1340 6.60E-06 4829 1.10E-06 8049 5.30E-07 8049  5.30E-07 8049 5.30E-07 8049 5.30E-07
NW 1340 4.10E-06 4829 6.60E-07 8049 3.20E-07 8049  3.20E-07 2576 1.60E-06 3541 1.00E-06
NNW 1340 3.10E-06 4829 5.00E-07 8049 2.40E-07 3863  6.90E-07 3380 8.40E-07 4668 5.30E-07
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LNP COL 2.3-5

Nearest Residence

Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

Table 2.3.5-204 (Sheet 2 of 4)
Long-Term Average Chi/Q Calculations (Depleted and 8-Day Decayed) for Routine Releases

for LNP 1 and LNP 2

Downwind Distance (mi.) (X/Q in sec/m®)

Downwind Distance X/Q
Sector (m) (secim®  0.25 0.5 0.75 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45
N 2898  8.30E-07 2.08E-05 6.08E-06 3.01E-06 1.90E-06 1.08E-06 7.19E-07 5.24E-07 4.04E-07 3.24E-07 2.67E-07 2.25E-07
NNE 6600 1.80E-07 1.44E-05 4.28E-06 2.16E-06 1.37E-06 7.68E-07 5.06E-07 3.66E-07 2.81E-07 2.24E-07 1.84E-07 1.55E-07
NE 8049  1.10E-07 1.23E-05 3.73E-06 1.93E-06 1.23E-06 6.76E-07 4.41E-07 3.16E-07 2.41E-07 1.91E-07 1.56E-07 1.31E-07
ENE 8049  1.10E-07 1.22E-05 3.75E-06 1.92E-06 1.21E-06 6.59E-07 4.27E-07 3.05E-07 2.32E-07 1.83E-07 1.50E-07 1.25E-07
E 7727  1.60E-07 1.65E-05 4.96E-06 2.52E-06 1.60E-06 8.81E-07 5.75E-07 4.13E-07 3.15E-07 2.50E-07 2.05E-07 1.72E-07
ESE 5956  2.90E-07 1.96E-05 5.78E-06 2.92E-06 1.86E-06 1.05E-06 6.94E-07 5.04E-07 3.87E-07 3.09E-07 2.55E-07 2.14E-07
SE 4185 8.00E-07 3.41E-05 9.76E-06 4.73E-06 2.98E-06 1.71E-06 1.15E-06 8.42E-07 6.52E-07 5.25E-07 4.34E-07 3.67E-07
SSE 4668  4.20E-07 2.07E-05 5.97E-06 2.92E-06 1.84E-06 1.05E-06 7.03E-07 5.13E-07 3.96E-07 3.18E-07 2.63E-07 2.22E-07
S 6761 3.30E-07 2.81E-05 8.17E-06 4.01E-06 2.53E-06 1.44E-06 9.61E-07 7.01E-07 5.41E-07 4.34E-07 3.58E-07 3.02E-07
Ssw 4507 5.70E-07 2.61E-05 7.80E-06 3.96E-06 2.52E-06 1.41E-06 9.31E-07 6.73E-07 5.16E-07 4.12E-07 3.39E-07 2.85E-07
sw 3220 2.10E-06 5.98E-05 1.74E-05 8.63E-06 5.47E-06 3.11E-06 2.07E-06 1.51E-06 1.16E-06 9.33E-07 7.70E-07 6.50E-07
WSW 2737  6.00E-06 1.44E-04 4.07E-05 1.97E-05 1.24E-05 7.17E-06 4.84E-06 3.55E-06 2.76E-06 2.22E-06 1.84E-06 1.56E-06
W 8049 1.20E-06 1.31E-04 3.71E-05 1.79E-05 1.13E-05 6.52E-06 4.39E-06 3.23E-06 2.50E-06 2.02E-06 1.67E-06 1.42E-06
WNW 8049 5.30E-07 5.66E-05 1.62E-05 7.83E-06 4.94E-06 2.84E-06 1.91E-06 1.40E-06 1.09E-06 8.74E-07 7.24E-07 6.12E-07
NW 2576  1.60E-06 3.39E-05 9.85E-06 4.86E-06 3.08E-06 1.75E-06 1.17E-06 8.55E-07 6.60E-07 5.30E-07 4.37E-07 3.69E-07
NNW 3380 8.40E-07 2.59E-05 7.53E-06 3.73E-06 2.37E-06 1.35E-06 8.98E-07 6.55E-07 5.05E-07 4.05E-07 3.34E-07 2.82E-07
Rev. 3 |

2.3-131



Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

LNP COL 2.3-5 Table 2.3.5-204 (Sheet 3 of 4)
Long-Term Average Chi/Q Calculations (Depleted and 8-Day Decayed) for Routine Releases
for LNP 1 and LNP 2

Downwind Distance (mi.) (X/Q in sec/m®)

Downwind

Sector ® 5.0 7.5 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
N 1.93E-07 1.07E-07 6.98E-08 3.76E-08 2.39E-08 1.66E-08 1.22E-08 9.38E-09 7.41E-09 5.98E-09 4.91E-09
NNE 1.32E-07 7.26E-08 4.70E-08 2.51E-08 1.59E-08 1.10E-08 8.09E-09 6.19E-09 4.88E-09 3.94E-09 3.23E-09
NE 1.12E-07 6.06E-08 3.90E-08 2.06E-08 1.30E-08 8.97E-09 6.58E-09 5.03E-09 3.97E-09 3.20E-09 2.63E-09
ENE 1.07E-07 5.76E-08 3.69E-08 1.95E-08 1.23E-08 8.49E-09 6.23E-09 4.77E-09 3.77E-09 3.04E-09 2.50E-09
E 1.47E-07 7.99E-08 5.15E-08 2.74E-08 1.73E-08 1.20E-08 8.81E-09 6.75E-09 5.32E-09 4.30E-09 3.53E-09
ESE 1.84E-07 1.01E-07 6.56E-08 3.52E-08 2.23E-08 1.55E-08 1.14E-08 8.69E-09 6.85E-09 5.53E-09 4.53E-09
SE 3.16E-07 1.77E-07 1.16E-07 6.27E-08 4.00E-08 2.79E-08 2.06E-08 1.58E-08 1.25E-08 1.01E-08 8.26E-09
SSE 1.91E-07 1.06E-07 6.94E-08 3.75E-08 2.39E-08 1.67E-08 1.23E-08 9.46E-09 7.48E-09 6.04E-09 4.97E-09
S 2.60E-07 1.44E-07 9.42E-08 5.08E-08 3.24E-08 2.26E-08 1.66E-08 1.28E-08 1.01E-08 8.16E-09 6.71E-09
SSW 2.44E-07 1.34E-07 8.67E-08 4.63E-08 2.93E-08 2.04E-08 1.50E-08 1.15E-08 9.05E-09 7.31E-09 6.00E-09
SW 5.58E-07 3.10E-07 2.02E-07 1.09E-07 6.91E-08 4.81E-08 3.55E-08 2.72E-08 2.15E-08 1.73E-08 1.42E-08
WSW 1.34E-06 7.52E-07 4.94E-07 2.68E-07 1.71E-07 1.20E-07 8.84E-08 6.79E-08 5.37E-08 4.34E-08 3.57E-08
w 1.22E-06 6.83E-07 4.48E-07 2.44E-07 1.56E-07 1.09E-07 8.03E-08 6.17E-08 4.88E-08 3.94E-08 3.24E-08
WNW 5.27E-07 2.95E-07 1.93E-07 1.05E-07 6.69E-08 4.67E-08 3.45E-08 2.65E-08 2.09E-08 1.69E-08 1.39E-08
NW 3.17E-07 1.76E-07 1.15E-07 6.21E-08 3.95E-08 2.75E-08 2.03E-08 1.55E-08 1.23E-08 9.89E-09 8.12E-09

NNW 2.42E-07 1.34E-07 8.76E-08 4.72E-08 3.00E-08 2.09E-08 1.54E-08 1.18E-08 9.28E-09 7.49E-09 6.15E-09

Notes:

Wind Reference Level: 10 m
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Table 2.3.5-204 (Sheet 4 of 4)
Long-Term Average Chi/Q Calculations (Depleted and 8-Day Decayed) for Routine Releases
for LNP 1 and LNP 2

LNP COL 2.3-5

Notes (continued):

Stability Type: AT (60 — 10 m)

Release Type: Ground Level: 10 m

Building Height/Cross Section: 43.9 m/2730 m?

a) The reported distance of the low population zone (LPZ) is measured from the centerpoint of LNP 1 and LNP 2 to the outermost boundary of the LPZ.

b) Downwind Sector: E = east; N = north; S = south; W = west

X/Q = local atmospheric dilution factor

m = meter
m? = square meter
mi. = mile

sec/m®= seconds per cubic meter
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24 HYDROLOGIC ENGINEERING

This section of the referenced DCD is incorporated by reference with the
following departures and/or supplements.

STD DEP 1.1-1  Subsection 2.4.1 of the DCD is renumbered as Subsection 2.4.15. This is being
done to accommodate the incorporation of Regulatory Guide 1.206 numbering
conventions for Section 2.4.

241 HYDROLOGIC DESCRIPTION

2411 Site and Facilities

LNP SUP 2.4-1  The Levy Nuclear Plant (LNP) site is located in southern Levy County, Florida.
The site covers an area of approximately 1257 hectares (ha) (3105 acres [ac.]) in
a primarily rural area southwest of Gainesville and west of Ocala
(Figure 2.4.1-201). The site is located, approximately 12.8 kilometers (km)

(7.9 miles [mi.]) east of the Gulf of Mexico, approximately 4.8 km (3 mi.) north of
Lake Rousseau, and approximately 15.5 km (9.6 mi.) north of the Crystal River
Energy Complex, an energy facility owned by Florida Power Corporation doing
business as Progress Energy Florida, Inc. (PEF) (Figure 2.4.1-202). |
(Reference 2.4.1-201) The LNP site was purchased by PEF from Rayonier, Inc.,

a timber company based in Jacksonville, Florida (Reference 2.4.1-202). PEF has
selected Westinghouse’s AP1000 Reactor (AP1000) as the certified plant design
for the LNP site. The Westinghouse AP1000 units are referred to as the Levy
Nuclear Plant Unit 1 (LNP 1) and the Levy Nuclear Plant Unit 2 (LNP 2)

(Figure 2.4.1-202).

The elevation of the LNP site varies between approximately 9.1 m (30 ft.) and
18.3 m (60 ft.) National Geodetic Vertical Datum of 1929 (NGVD29)

(Figure 2.4.1-203). The pre-construction grade elevation of the LNP site within
the limits of the site grading plan ranges from 12.5 meters (m) (41 feet [ft.]) North
American Vertical Datum of 1988 (NAVD88) in the southwest and west portions
of the site to 14.9 m (49 ft.) NAVDB88 in the northeast portion of the site, as
shown on Figure 2.4.1-204. The nominal plant grade elevation for the footprint of
LNP 1 and LNP 2 is 15.2 m (50 ft.) NAVD88. As shown on Figure 2.4.1-205, the
actual plant grade is lower and varies to accommodate site grading, drainage,
and local site flooding requirements. The nominal plant grade floor elevation for
the LNP site is 15.5 m (51 ft.) NAVD8S.

Major hydrologic features near the LNP site include the Gulf of Mexico, Lake
Rousseau, the Withlacoochee River, and the Cross Florida Barge Canal (CFBC)
(Figures 2.4.1-206 and 2.4.1-207). The CFBC was constructed as part of the
decommissioned CFBC project. The project was intended to connect the Atlantic
Ocean and Gulf of Mexico across Florida for barge traffic. Approximately 5.2 km
(3.2 mi.) south of the LNP site, a 13.4 km (8.3 mi.) section of the unfinished
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CFBC connects Lake Rousseau to the Gulf of Mexico, bifurcating the
Withlacoochee River downstream of Lake Rousseau (Figure 2.4.1-206). There
are three water control structures in this area: the Inglis Lock, Inglis Bypass
Channel Spillway, and Inglis Dam (Figure 2.4.1-208). These structures are
operated by the South West Florida Water Management District (SWFWMD) and
were constructed as part of the decommissioned CFBC project.

LNP COL 2.4-3 Brackish water from the CFBC will be used to supply approximately
320,927 liters per minute (Ipm) (84,780 gallons per minute [gpm]) of cooling
water to LNP 1 and LNP 2. The brackish water from the CFBC will be pumped
north to the LNP site from an intake structure located approximately 11.1 km
(6.9 mi.) from the Gulf of Mexico on the berm that forms the north side of the
canal and within 0.8 km (0.5 mi.) of the Inglis Lock as shown on Figure 2.4.1-202.
The cooling water intake structure consists of the intake structure, vertical bar
screens, traveling screens, pumps, and pumphouse. The elevation of the
pumphouse structure deck is 11.3 m (37 ft.) NAVD88. The elevation of the pump
intakes is -3.2 m (-10.6 ft.) NAVD88. Under conditions of CFBC failure, LNP 1
and LNP 2 will use a passive core cooling system to provide emergency core
cooling without the use of active equipment such as pumps and alternating
current (ac) power sources.

Cooling tower blowdown from LNP 1 and LNP 2 will be returned to the Gulf of
Mexico via two pipelines (one for each unit) that run south approximately 6 km
(3.7 mi.) to the CFBC as shown on Figure 2.4.1-202. The blowdown pipelines will
run approximately 8.7 km (5.4 mi.) along the northern edge of the CFBC and
cross the canal north of the Crystal River Energy Complex. The pipelines will
then run south approximately 5.7 km (3.5 mi.) and discharge into the existing
Crystal River Energy Complex Discharge Canal.

There is no discharge of water from the cooling towers to subbasins associated
with the LNP site. All cooling water will directly discharge to the Gulf of Mexico
through the Crystal River Energy Complex Discharge Canal. The Withlacoochee
River will not be influenced by the project.

Groundwater from off-site wells will be used to supply general plant operation
including service water tower drift and evaporation, potable water supply, raw
water to demineralizer, fire protection, and media filter backwash. An estimated
average of 3336.8 Ipm (881.5 gpm) and a maximum of approximately

15,374.1 Ipm (4061.4 gpm) of groundwater will be used for these purposes.

Figures 2.4.1-204 and 2.4.1-205 provide topographic maps of the site with
existing conditions and proposed changes to the natural drainage features. The
locations of LNP 1 and LNP 2 are in the central portion of the plant site at a
pre-construction grade elevation of approximately 12.8 m (42 ft.) NAVD88. The
locations of LNP 1 and LNP 2 include natural, poorly drained swamp and
marshland. Surface water that does runoff from the plant site generally flows
southwest toward the CFBC, Lower Withlacoochee River, and the Gulf of
Mexico. The pre-construction grade at the location of LNP 1 and LNP 2 will be
Rev. 3 |
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filled to a nominal grade of 15.2 m (50 ft.) NAVD88, affecting the current drainage
pattern. The LNP site will drain by a stormwater sewer system and the peripheral
areas of the LNP site will drain through open ditches and culverts to stormwater
retention ponds. Stormwater from the retention ponds will be pumped to the
cooling water tower basins, if needed. If the drainage system becomes blocked,
the LNP site can be drained by overland flow directly to the Lower Withlacoochee
River or the Gulf of Mexico.

Seismic Category | structures that should be considered from the hydrologic
standpoint include safety-related structures such as the following nuclear island
structures: basemat, the containment interior, the shield building, the
containment air baffle, and the auxiliary building. Section 3.2 of this Final Safety
Analysis Report (FSAR) provides details related to these structures.

Wherever possible, elevations presented in this section are presented with a
consistent vertical datum of NAVD88. Where elevation information is not
available with a vertical datum of NAVDB88, elevation information is presented
with a vertical datum of NGVD29. For the LNP site, there is an approximate

-0.3 m (-1 ft.) difference between elevations measured with these datums. At the
LNP site, elevations measured with a NAVD88 datum are lower than those
measured with a NGVD29 datum; therefore, to convert an elevation given with a
NGVD29 datum to an elevation with a NAVD88 datum, add the conversion factor
to the NGVD29 elevation. Specific conversions are sometimes given at known

points.
24.1.2 Hydrosphere
LNP COL 2.4-1
241.21 Levy Nuclear Plant Site

The majority of the LNP site lies within the Waccasassa River Drainage Basin,
but a small portion of the site lies in the Withlacoochee River Drainage Basin
(Figures 2.4.1-209 and 2.4.1-210). The northern portion of the LNP site lies
within the Spring Run Subbasin of the Waccasassa River Basin. The central
portion of the LNP site, which includes LNP 1 and LNP 2, lies within the Direct
Runoff to Gulf Subbasin of the Waccasassa River Basin. The southeastern
corner of the LNP site lies within the Withlacoochee River Basin. In addition,
Lake Rousseau and the CFBC, along with the Withlacoochee River, lie within the
Withlacoochee River Basin.

There are no named streams at the LNP site. Runoff from the site is primarily
overland, with storage provided by wetlands. The general direction of overland
flow is to the southwest toward the Lower Withlacoochee River and the Gulf of
Mexico (Reference 2.4.1-203). Major freshwater bodies in the vicinity of the LNP
site include the Withlacoochee River and Lake Rousseau. Lake Rousseau is
located approximately 4.8 km (3 mi.) south of the LNP site. The Withlacoochee
River and the Rainbow River are the primary sources of water to Lake Rousseau.
The CFBC contains mostly saline water from the Gulf of Mexico. The Gulf of
Mexico is located approximately 12.8 km (7.9 mi.) west of the LNP site.
Rev. 3 |
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The LNP site consists primarily of wetlands (Reference 2.4.1-204). Extensive salt
marsh communities are found between U.S. Highway 19, the highway to the west
of the site, and the open waters of the Gulf of Mexico. While some areas have
been disturbed, the overall quality of coastal ecological systems in this area is
high.

241.2.2 Withlacoochee River Basin

The Withlacoochee River Drainage Basin is located in the northern part of the
SWFWMD and includes approximately 2100 square kilometers (km?)

(5439 square miles [mi.?]) (Reference 2.4.1-205). Several lakes and ponds are
present, primarily in the central portion of the basin (Figure 2.4.1-209). The
Withlacoochee River and its water control structures are discussed in detail in
subsequent sections.

24.1.2.3 Withlacoochee River

The Withlacoochee River flows north and west through eight counties and is
approximately 252.7 km (157 mi.) long. The Withlacoochee River has its
headwaters in Green Swamp and discharges to the Gulf of Mexico at
Withlacoochee Bay Estuary near Yankeetown, Florida. (Reference 2.4.1-205)
The average gradient of the river is 0.17 meter per kilometer (m/km) (0.9 foot per
mile [ft/mi]). Major tributaries of the Withlacoochee River include Little
Withlacoochee River, Big Grant Canal, Jumper Creek, Shady Brook, Outlet River
of Lake Panasoffkee, Leslie Heifner Canal, Orange State Canal, Tsala Apopka
Qutfall Canal, and Rainbow River. (Reference 2.4.1-206) The Withlacoochee
River and the Rainbow River are the primary sources of water to Lake Rousseau
(Reference 2.4.1-205).

The Withlacoochee River is divided into three segments: upper, middle, and
lower. The upper Withlacoochee River consists of the portion of the river from its
confluence with the Little Withlacoochee River to its headwaters in Green
Swamp. The middle Withlacoochee River consists of the portion of the river
between U.S. Highway 41, which intersects the Withlacoochee River
approximately 0.9 km (0.6 mi.) east of Lake Rousseau, and its confluence with
the Little Withlacoochee River. The Lower Withlacoochee River consists of the
portion of the river between U.S. Highway 41 and its discharge point in the Gulf
of Mexico. (Reference 2.4.1-207) The LNP site is located 5.4 km (3.4 mi.) north
of the Lower Withlacoochee River.

The Lower Withlacoochee River includes a portion of the CFBC, Lake Rousseau,
and several water control structures: Inglis Bypass Channel Spillway, Inglis Dam,
and Inglis Lock (Reference 2.4.1-207). The construction of the CFBC and the
water control structures has altered the hydrology of the Lower Withlacoochee
River. For example, the CFBC is sometimes used as a flood relief channel during
high flow conditions, thereby reducing long-term average flows in the Lower
Withlacoochee River (Reference 2.4.1-205). The CFBC, Lake Rousseau, and the
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associated water control structures are discussed in further detail in the following
subsections.

Six U.S. Geological Survey (USGS) gauging stations are located near the LNP
site. Five of these USGS stations are located on the Lower Withlacoochee River
and one is located on the Rainbow River, a tributary to the Withlacoochee River
(Figure 2.4.1-211):

) Withlacoochee River at Dunnellon, Florida (USGS ID: 02313200, #20
on Figure 2.4.1-211): This station is located on the Withlacoochee River,
1.3 km (0.8 mi.) upstream of Lake Rousseau. Gage height data from
February 6, 1963, through October 7, 2007, are available for this station.
Discharge data are not available for this station. The drainage area of this
station is 5076 km? (1960 mi.?). (Reference 2.4.1-208)

° Withlacoochee River at Inglis Dam near Dunnellon, Florida (USGS
ID: 02313230, #21 on Figure 2.4.1-211): This station is located on the
Withlacoochee River on the upstream side of the Inglis Dam. Gage height
data from October 1, 1985, through October 7, 2007, and discharge data
from October 1, 1969, through September 10, 2007, are available for this
station. The drainage area of this station is 5232 km? (2020 mi. ?).
(Reference 2.4.1-209)

° Withlacoochee River below Inglis Dam near Dunnellon, Florida
(USGS ID: 02313231, #22 on Figure 2.4.1-211): This station is located on
the Withlacoochee River on the downstream side of the Inglis Dam. Gage
height data from October 1, 1969, through October 7, 2007, are available
for this station. Discharge data are not available for this station. The
drainage area of this station is undetermined. (Reference 2.4.1-210)

° Withlacoochee River Bypass Channel near Dunnellon, Florida
(USGS ID: 02313250, #23 on Figure 2.4.1-211): This station is located
2.1 km (1.3 mi.) upstream of the bypass spillway. Gage height data from
July 16, 1971, through October 7, 2007, and discharge data from
January 1, 1970, through October 7, 2007, are available for this station.
The drainage area of this station is undetermined. (Reference 2.4.1-211)

. Withlacoochee River at Chambers near Yankeetown, Florida (USGS
ID: 02313272, #24 on Figure 2.4.1-211): This station is located 17.7 km
(11 mi.) downstream of the Inglis Dam at the mouth of Gulf of Mexico.
Tidal high and tidal low daily gage height data are only available from
January 28, 2005, to July 23, 2007, at this station. Discharge data are not
available for this station. The drainage area of this station is
undetermined. (Reference 2.4.1-212)

. Rainbow Springs near Dunnellon, Florida (USGS ID: 02313100, #19
on Figure 2.4.1-211): This station is located at the head of Rainbow
Springs, 9.2 km (5.7 mi.) upstream of the confluence of the Rainbow and
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Withlacoochee rivers. Discharge data from January 1, 1965, through
August 7, 2007, are available at this station. The drainage area of this
station is undetermined. Gage height data are not available at this station.
(Reference 2.4.1-213)

A summary of data available at the USGS stations listed above is provided in
Table 2.4.1-201.

Table 2.4.1-202 presents the average monthly discharge data for the
Withlacoochee River at USGS station 02313250 (Withlacoochee River Bypass
Channel near Dunnellon, Florida). The average monthly discharge of the
Withlacoochee River Bypass Channel is 29.7 cubic meters per second (m?/s)
(1049 cubic feet per second [cfs]). The highest average monthly discharge of
31.4 m®s (1110 cfs) occurs during September and the lowest average monthly
discharge of 26.9 m®/s (949 cfs) occurs during June. (Reference 2.4.1-214) The
maximum daily streamflow of 52.1 m®/s (1840 cfs) occurred on October 1, 1987
(Table 2.4.1-203) (Reference 2.4.1-215). Discharge data at USGS station
02313231, located at Inglis Dam, are discussed in FSAR Subsection 2.4.1.2.6.

241.24 Rainbow River

The Rainbow River and the Withlacoochee River are the major surface water
contributors to Lake Rousseau (Reference 2.4.1-205). The Rainbow River is
9.2 km (5.7 mi.) long and merges with the Withlacoochee River at Dunnellon,
Florida. The primary source of water for the Rainbow River is Rainbow Spring,
which is a natural spring of first order magnitude (Figures 2.4.1-206

and 2.4.1-207) (Reference 2.4.1-216). Rainbow River discharges an average of
20.6 m¥s (727 cfs) per day of water to the Withlacoochee River

(Reference 2.4.1-205).

As discussed in FSAR Subsection 2.4.1.2.3, a USGS gauging station (USGS ID:
02313100, Rainbow Springs near Dunnellon, Florida) is located at the head of
the springs, 9.2 km (5.7 mi.) upstream of the confluence of the Rainbow and
Withlacoochee rivers (Reference 2.4.1-213). Table 2.4.1-204 presents the
average monthly discharge for this station. The average monthly discharge of the
spring is 19.8 m*/s (698 cfs). The highest average monthly discharge of

21.2 m*/s (748 cfs) occurs during October and the lowest average monthly
discharge of 18.8 m®/s (663 cfs) occurs during June. (Reference 2.4.1-217) The
maximum daily streamflow of 30 m*/s (1060 cfs) was recorded on September 19,
1988 (Table 2.4.1-205) (Reference 2.4.1-218).

24125 Cross Florida Barge Canal

The CFBC was constructed in the 1960s as part of a federal project to create a
northern inland water route between the Gulf of Mexico and northeast Florida
(Reference 2.4.1-219). The canal was designed to have a depth of 3.7 m (12 ft.)
and minimum bottom width of 45.7 m (150 ft.), and five locks. Total length of the
project was about 172.2 km (107 mi.). (Reference 2.4.1-220) Construction of the
CFBC was stopped in 1971 due to adverse environmental and economic impact
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on Florida. It is now a protected green belt corridor known as Marjorie Harris Carr
Cross Florida Greenway (Reference 2.4.1-221).

While the project was abandoned, the initial construction included a lock
structure and a straight canal between Lake Rousseau and the Gulf of Mexico.
This canal bisected the Withlacoochee River, severing the hydraulic connection
between Inglis Dam and the downstream river. To maintain flow to the Lower
Withlacoochee River, a bypass channel with a control structure was built
adjacent to and just downstream of the locks. The existing flow path occurs from
Lake Rousseau, through the Inglis Bypass Channel and associated gated
spillway, and into the Lower Withlacoochee River (Reference 2.4.1-222). There is
a large embankment that separates the CFBC from the Lower Withlacoochee
River. Flow is only released from the dam into the CFBC during extreme flooding
(Reference 2.4.1-223).

24.1.2.6 Lake Rousseau

Lake Rousseau is a 16.8-km? (4163-ac., 6.5-mi.?) impoundment on the
Withlacoochee River formed by the Inglis Dam (References 2.4.1-205

and 2.4.1-224). Lake Rousseau is located approximately 17.7 km (11 mi.)
upstream of the mouth of the Withlacoochee River near the city of Inglis. Lake
Rousseau was constructed in 1909 by Florida Power Corporation for electric
power generation. Lake Rousseau is approximately 9.2 km (5.7 mi.) long
(Reference 2.4.1-205).

The Withlacoochee and Rainbow rivers are the major surface water contributors
to Lake Rousseau (Reference 2.4.1-224). During dry periods, flows into Lake
Rousseau are dominated by the Rainbow River and other spring-fed tributaries to
the Withlacoochee River. West of Lake Rousseau, the Withlacoochee River flows
to the Gulf of Mexico where it discharges into the Withlacoochee Bay Estuary.
(Reference 2.4.1-205)

The pool elevation at Lake Rousseau is controlled by three structures: the Inglis
Bypass Channel and associated spillway, the Inglis Dam, and the Inglis Lock.
(Figure 2.4.1-208).The majority of the normal discharge (up to 43.6 m®s

[1540 cfs]) passes through the bypass channel and spillway to the Lower
Withlacoochee River. The Inglis Dam passes flows in excess of the bypass
channel and spillway to the CFBC via a short section of the natural
Withlacoochee River (approximately 2743.2 m (9000 ft.). (Reference 2.4.1-205)

The operating pool elevation at Lake Rousseau is maintained between 7.3 and
8.5 m (24.0 and 28.0 ft.) NGVD29 (Reference 2.4.1-225). Prior to heavy rainfall
the pool elevation may be lowered up to 0.15 m (0.5 ft.) depending upon the
reservoir conditions and river flow (Reference 2.4.1-223). The pool elevation is
maintained at the optimum level of 8.4 m (27.5 ft.) NGVD29. Due to lack of
storage capacity within the lake, heavy rainfall can drastically affect the stage
within a short period of time.
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As stated in FSAR Subsection 2.4.1.2.3, a USGS gauging station (USGS ID:
02313230, Withlacoochee River at Inglis Dam near Dunnellon, Florida) is located
on the upstream side of the Inglis Dam (Figures 2.4.1-208 and 2.4.1-211).
Discharge data available at this location includes approximately 2 m%s (70 cfs) of
flow from a spring downstream of the spillway of the Inglis Dam. This spring flow
is considered to be leakage from Lake Rousseau (Reference 2.4.1-209).

Table 2.4.1-206 presents the average monthly discharge (October 1969 through
April 2005) at this station. The average monthly discharge of Lake Rousseau into
the CFBC via the original run of the Lower Withlacoochee River below Inglis Dam
is 12.5 m*/s (443 cfs). The highest average monthly discharge of 23 m*/s (816
cfs) occurs in October and the lowest average monthly discharge of 5.0 m*s
(178 cfs) occurs in June. (Reference 2.4.1-226) The maximum daily streamflow
of 170 m®s (6030 cfs) occurred on October 19, 2004 (Table 2.4.1-207)
(Reference 2.4.1-227).

As stated in FSAR Subsection 2.4.1.2.3, a USGS gauging station (USGS ID:
02313200, Withlacoochee River at Dunnellon, Florida) is located 1.3 km (0.8 mi.)
upstream of Lake Rousseau at the junction of the Withlacoochee and Rainbow
rivers (Figure 2.4.1-211). Stage at this station is regulated by Lake Rousseau.
(Reference 2.4.1-208) Average gauge height at this station for 2002 and 2004
through 2006 is 8.6 m (28.07 ft.) NGVD29. Discharge data is not available at this
station. (Reference 2.4.1-228)

24127 Lower Withlacoochee River — Water Control Structures

There are three water control structures on the Withlacoochee River within the
vicinity of the LNP site: 1) Inglis Bypass Channel Spillway, 2) Inglis Lock, and

3) Inglis Dam. Figure 2.4.1-208 shows the location of these structures. These
water control structures were part of the unfinished CFBC project constructed by
the U.S. Army Corps of Engineers (USACE) in the 1960s (Reference 2.4.1-229).

Inglis Lock is located on the CFBC between Lake Rousseau and the Gulf of
Mexico (Figure 2.4.1-208) (Reference 2.4.1-229). The lock functions as a
navigational facility to raise and lower vessels traveling between Lake Rousseau
and Gulf of Mexico (Reference 2.4.1-225). The lock is 182.9 m (600 ft.) long by
25.6 m (84 ft.) wide and releases 43.2 million liters (11.4 million gallons) of
freshwater from Lake Rousseau into the Gulf of Mexico each time it is used.
However, this lock has not been used since 1999 because the upstream gate is
in need of repair. Currently, there are no plans to repair this structure.
(Reference 2.4.1-229)

The Inglis Bypass Channel and associated spillway are located just north of the
Inglis Lock in Levy County (Figure 2.4.1-208). These structures discharge
freshwater from Lake Rousseau to the Lower Withlacoochee River to sustain the
prevailing environment, prevent saltwater intrusion, maintain the optimum pool
level of the lake, and to accommodate navigation interests in the river. The
maximum capacity of the spillway is 43.6 m*/s (1540 cfs). The spillway is a
reinforced concrete, U-shaped, two-gate spillway with an ogee weir and a baffled
stilling basin. The crest elevation of the spillway is 8.5 m (28.0 ft.) NGVD29. Two
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hydraulically operated vertical lift gates (0.6 mx 4.3 mx 2.1 m[2 ft. x 14 ft. x

7 ft.]) are fitted to the structure to regulate the outflows. The structure is provided
with an operating platform to accommodate the gate operating equipment and a
service bridge that crosses the structure at an elevation of 9.1 m (30.0 ft.)
NGVD29. (Reference 2.4.1-222) To convert to NAVD88 at this location, add a
conversion quantity of -0.305 m (-1.00 ft.) to NGVD29 elevations (Reference
2.4.1-202).

During high inflow conditions, when the operating capacity of the spillway is
exceeded, the Inglis Dam is used to control the elevation of Lake Rousseau.
Inglis Dam is located at the west end of Lake Rousseau, south of the Inglis Lock
and Inglis Bypass Channel Spillway, in Citrus County (Figure 2.4.1-208). The
dam has a reinforced concrete, U-shaped, two-bay, gated spillway with an
ogee-type weir. The crest elevation of the spillway is 8.5 m (28.0 ft.) NGVD29.
Each bay has a 12.2-m- (40-ft.-) wide by 5.1-m- (16.7-ft.-) high vertical lift gate,
installed on the crest of the weir. The gate operating equipment is mounted on a
reinforced concrete platform at an elevation of 15.8 m (52.0 ft.) NGVD29. The
structure is configured with a reinforced concrete service bridge at an elevation of
10.1 m (33.0 ft.) NGVD29. The maximum allowable headwater elevation at the
dam is 8.5 m (28 ft.) NGVD29. (Reference 2.4.1-223) To convert to NAVD88 at
this location, add a conversion quantity of -0.315 m (-1.03 ft.) to NGVD29
elevations (Reference 2.4.1-202).

The Inglis Dam and Inglis Bypass Channel Spillway are the main flood control
structures for the Lower Withlacoochee River (Reference 2.4.1-225).

24.1.2.8 Other Water Control Structures

Several other water control structures are present in the Withlacoochee River

Basin including Lake Tsala Apopka Dam, Slush Pond Dam, and Gant Lake Dam
(Figure 2.4.1-212). None of these structures directly affect the water elevation at
Lake Rousseau or the LNP site so they are not discussed in detail in this report.

241.2.9 Waccasassa River Drainage Basin

The Waccasassa River Drainage Basin is located in the southern part of the
Suwannee River Water Management District (SRWMD) and includes
approximately 2334 km? (901 mi.?) (Figure 2.4.1-209) (Reference 2.4.1-230). The
Waccasassa River Drainage Basin is relatively undeveloped. The basin consists
of more than 55 percent forested areas, 18 percent wetlands, and 15 percent
agricultural lands. (Reference 2.4.1-230) Named drainage features in the basin
include the Waccasassa River, Jakes Creek, Kelly Creek, Otter Creek, Magee
Branch, Wekiva Creek, Cow Creek, Ten Mile Creek, and Spring Run

(Figure 2.4.1-209). Several ponds and lakes are present in the basin, primarily
north of the LNP site (Figure 2.4.1-209). The basin generally slopes and drains to
the southwest, toward the Gulf of Mexico (Reference 2.4.1-203). There are no
known water control structures in this basin (Figure 2.4.1-212).
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24.1.2.10 Surface Water Users

As discussed in FSAR Subsection 2.4.1.1, groundwater from off-site wells will be
used for general operational purposes, such as potable water supply and fire
protection. Only cooling tower makeup water at LNP 1 and LNP 2 will be
withdrawn from the CFBC. LNP 1 and LNP 2 require approximately 320,927 lpm
(84,780 gpm) of surface water from the CFBC for cooling tower makeup water.

There are no known communities that draw water from the Withlacoochee River
or Lake Rousseau for public water supply. The primary source of water for public
supply near the LNP site is groundwater (Reference 2.4.1-231). Table 2.4.1-208
summarizes the sources of public water supply for counties surrounding the LNP
site. Figure 2.4.1-213 presents the map showing the counties within 16.1 km

(10 mi.), 40.2 km (25 mi.), and 80.5 km (50 mi.) of the LNP site.

Counties within a 16.1-km (10-mi.) radius of LNP site include Citrus, Levy, and
Marion (Figure 2.4.1-213). There are no surface water withdrawals for public,
domestic, or industrial water supply in these counties (Table 2.4.1-208). Surface
water withdrawals within 16.1 km (10 mi.) of the LNP site include the following
(Reference 2.4.1-231):

. Irrigation — 13.89 million liters per day (mld) (3.67 million gallons per day
[mgd]) of freshwater.

. Livestock — 0.45 mid (0.12 mgd) or freshwater.

o Mining — 8.52 mid (2.25 mgd) of freshwater.

. Thermoelectric Power — 1491.1 mld (393.9 mgd) of saline water.

The only additional county encountered within an 80.5-km (25-mi.) radius of the
LNP site is Sumter (Figure 2.4.1-213). There are no surface water withdrawals
for public, domestic, or industrial water supply in this county (Table 2.4.1-208).
Surface water withdrawals in this county include the following

(Reference 2.4.1-231):

. Irrigation — 2.42 mld (0.64 mgd) of freshwater.

. Livestock — 0.26 mid (0.07 mgd) or freshwater.

. Mining — 64.28 mid (16.98 mgd) of freshwater.

Additional counties within an 80.5-km (50-mi.) radius of the LNP site include
Alachua, Dixie, Gilchrist, Hernando, Lake, Pasco, and Putnam

(Figure 2.4.1-213). There are no surface water withdrawals for domestic water

supply in these counties (Table 2.4.1-208). Surface water withdrawals in these
counties include the following (Reference 2.4.1-231):
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. Public Supply — 0.04 mid (0.01 mgd) of freshwater.

. Industrial Water Use — 115.64 mld (30.55 mgd) of freshwater.
. Irrigation — 61.25 mld (16.18 mgd) of freshwater.

. Livestock — 0.91 mid (0.24 mgd) or freshwater.

. Mining — 7.76 mld (2.05 mgd) of freshwater.

. Thermoelectric Power — 52.6 mld (13.9 mgd) of freshwater and

1706.2 mid (1956.5 mgd) of saline water.

Subsection 2.4.12.2.1 of this FSAR summarizes groundwater users.

242 FLOODS
24.21 Flood History

LNP COL 2.4-2  The Inglis Dam and Inglis Bypass Channel Spillway are the two main structures
near the LNP site that control the flow of water in Lake Rousseau and the
Withlacoochee River. The gates of the Inglis Dam are typically closed and the
Inglis Bypass Channel Spillway is used to control the pool elevation at Lake
Rousseau. During periods of flow that exceed the operating capacity of the
bypass spillway, the Inglis Dam gates are opened to control the pool elevation of
Lake Rousseau. Maximum allowable headwater elevation at both the bypass
spillway and Inglis Dam is 8.5 m (28.0 ft.) NGVD29. Operating capacity of the
bypass spillway is 43.6 m*/s (1540 cfs). (References 2.4.1-222 and 2.4.1-223)

As stated in FSAR Subsection 2.4.1.2.3, five USGS stations record stages in the
Withlacoochee River and Lake Rousseau near the LNP site (Figure 2.4.1-211).
Maximum stages heights for these stations are summarized below:

° Withlacoochee River at Dunnellon, Florida (USGS ID: 02313200, #20
on Figure 2.4.1-211): This station is located on the Withlacoochee River,
1.3 km (0.8 mi.) upstream of Lake Rousseau. Daily water stage has been
recorded at this station for a period of 44 years (1963 — 2007)
(Reference 2.4.1-208). Maximum stage observed at this station during
that period is 9.26 m (30.37 ft.) NGVD29 (September 27, 2004)
(Reference 2.4.2-201). Add the conversion factor of -0.267 m (-0.876 ft.)
to elevations with a NGVD29 datum to obtain elevations with a NAVD88
datum at this station (Reference 2.4.2-202).

o Withlacoochee River at Inglis Dam near Dunnellon, Florida (USGS
ID: 02313230, #21 on Figure 2.4.1-211): This station is located on the
Withlacoochee River on the upstream side of the Inglis Dam
(Reference 2.4.1-209). Daily water stage has been recorded at this
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station for a period of 22 years (1985 — 2007). Maximum stage observed
at this station during that period is 8.54 m (28.03 ft.) NGVD29 (March 27,
2005). (Reference 2.4.2-203) Add the conversion factor of -0.309 m
(-1.01 ft.) to elevations with a NGVD29 datum to obtain elevations with a
NAVD88 datum at this station (Reference 2.4.2-202).

° Withlacoochee River below Inglis Dam near Dunnellon, Florida
(USGS ID: 02313231, #22 on Figure 2.4.1-211): This station is located on
the Withlacoochee River on the downstream side of the Inglis Dam. Daily
water stage has been recorded at this station for a period of 38 years
(1969 — 2007). (Reference 2.4.1-210) Maximum stage observed at this
station during this period is 2.82 m (9.25 ft.) NGVD29 (March 20, 1998)
(Reference 2.4.2-204). Add the conversion factor of -0.309 m (-1.01 ft.) to
elevations with a NGVD29 datum to obtain elevations with a NAVD88
datum at this station (Reference 2.4.2-202).

° Withlacoochee River Bypass Channel near Dunnellon, Florida
(USGS ID: 02313250, #23 on Figure 2.4.1-211): This station is located
2.1 km (1.3 mi.) upstream of the Inglis Bypass Channel Spillway. Daily
water stage has been recorded at this station for a period of 36 years
(1971 — 2007). (Reference 2.4.1-211) Maximum stage observed at this
station during this period is 8.57 m (28.11 ft.) NGVD29 (January 2, 1994)
(Reference 2.4.2-205). Add the conversion factor of -0.310 m (-1.02 ft.) to
elevations with a datum of NGVD29 to obtain elevations with a datum of
NAVDS88 at this station (Reference 2.4.2-202).

o Withlacoochee River at Chambers near Yankeetown, Florida (USGS
ID: 02313272, #24 on Figure 2.4.1-211): This station is located 17.7 km
(11 mi.) downstream of the Inglis Dam on the Lower Withlacoochee River
at the mouth of Gulf of Mexico. Tidal high and tidal low daily gage height
data are only available from January 28, 2005, to July 23, 2007, at this
station. (Reference 2.4.1-212) The maximum stage observed at this
station during high tides is 1.36 m (4.47 ft.) NAVD88 (June 13, 2006). The
maximum stage observed at this station during low tides is 0.14 m
(0.46 ft.) NAVD88 (March 21, 2006). (Reference 2.4.2-206)

The National Weather Service (NWS) has identified flood stages at USGS
Station 02313200 (#20 on Figure 2.4.1-211). NWS has identified the flood stage,
moderate flood stage, and major flood stage at this station to be gauge heights of
8.8 m (29 ft.), 9.1 m (30 ft.), and 9.4 m (31 ft.) NGVD29, respectively

(References 2.4.2-207 and 2.4.1-208). Water levels at this station have not
exceeded the major flood stage during the 44-year period of record (1963 —
2007). The moderate flood stage at this station has only been exceeded once
during the period of record, for 22 consecutive days in 2004 (September 27 —
October 18). The flood stage at this station has been exceeded during 15 of the
44 years of record. (Reference 2.4.2-201)

As discussed in FSAR Subsection 2.4.1.1, nominal plant grade elevation for the
LNP site is 15.2 m (50 ft.) NAVD88 and the nominal plant grade floor elevation
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for LNP 1 and LNP 2 is 15.5 m (51 ft.) NAVD88. The pre-construction elevation
of the footprints of LNP 1 and LNP 2 and associated facilities varies between
12.5m (41 ft.) and 14.9 m (49 ft.) NAVD88, and the elevation of the LNP site
varies between approximately 9.1 m (30 ft.) and 18.3 m (60 ft.) NGVD29
(Figures 2.4.1-203 and 2.4.1-204). Based on historical water level observations,
flooding of the LNP site is considered unlikely. However, areas near the LNP site
— specifically lower elevation areas near Lake Rousseau, the Withlacoochee
River, and the CFBC — may become flooded during high water periods.
Historical flooding has not been observed in the area downstream of the Inglis
Dam because of the upstream water control provided by the dam

(Reference 2.4.1-207).

Historical flooding associated with surges, seiches, and tsunamis is discussed in
FSAR Subsections 2.4.5 and 2.4.6.

24.2.2 Flood Design Considerations

Safety-related structures and facilities for the LNP site are protected against
floods and flood waves caused by probable maximum events, such as the
probable maximum flood (PMF) and the probable maximum hurricane (PMH).
Details associated with the PMF and PMH are discussed further in FSAR
Subsections 2.4.3 and 2.4.5, respectively. Subsection 3.4.1 of the DCD
discusses the protection of seismic Category | structures and safety-related
systems against local floods. Seismic Category | structures, systems, and
components within the plant site are designed to withstand the effects of flooding
due to natural phenomena. The basemat and exterior walls of seismic Category |
structures are designed to resist upward and lateral pressures caused by the
PMF and high groundwater levels. No dynamic water forces associated with high
water levels will occur because of a higher finished plant grade. The dynamic
forces associated with the probable maximum precipitation (PMP) are not factors
in the analysis or design because the finished grade will be adequately sloped.

Nonsafety-related structures, systems, and components have no necessity to
survive flood events; therefore, there are no requirements that they be protected
from either internal or external flooding. In addition, adverse effects of flooding
caused by high water or ice effects do not have to be considered for water
sources outside the scope of the certified AP1000 design. For example, the
flooding of water intake structures, cooling canals, reservoirs, or channel
diversions will not prevent the safe operation of LNP 1 and LNP 2.

24.2.3 Effects of Local Intense Precipitation

The effect of the local PMP on the drainage areas adjacent to the power block
safety-related facilities, including the drainage from the roofs of the facilities, was
evaluated. DCD Subsection 3.4.1.1.1 discusses the protection of seismic
Category | structures and safety-related systems against local floods. The roofs
do not have drains or parapets, but are sloped so that rainfall is directed toward
gutters located along the edges of the roofs. Therefore, water does not pond on
the roofs. A drainage system designed to remove runoff from up to a 50-year
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precipitation event will consist of conveying water from roof gutters and/or
scuppers, as well as runoff from the LNP site and adjacent areas, to catch
basins, underground pipes, or directly to open ditches. During a local PMP event,
the drainage system is conservatively assumed to stop functioning; the LNP site
is drained by overland flow on open roads and ground surface away from the
safety-related structures and off-site to the nearby Lower Withlacoochee River
and the Gulf of Mexico.

The proposed nominal plant grade elevation for LNP 1 and LNP 2 and other
safety-related structures is 15.2 m (50 ft.) NAVD88. The proposed nominal plant
grade elevation for nonsafety-related facilities, including the switchyard and
construction-related facilities, is 14.3 m (47 ft.) NAVD88. The proposed floor
elevation for LNP 1 and LNP 2 and other safety-related structures is 15.5 m

(51 ft.) NAVD88. All subsequent elevations discussed in this subsection are
references to NAVD88.

Figure 2.4.2-201 presents the conceptual grading and drainage of the LNP site,
which is subdivided into Zones A through G. Zone A, which is located on the
western side of LNP 2, drains over the top of the ditch embankment on the
western peripheral boundary of the zone. Zone B, which is located north of

LNP 2, drains over the top of the ditch embankment on the northern peripheral
boundary of the zone. Zone C, which is located on the eastern side of LNP 2,
drains over the high point of the grade in the north of this zone. Zone D, which is
located on the eastern side of LNP 1, drains into Zone G over the north-south
plant road that forms the eastern boundary of this zone. Zone E, which is located
on the southern and western sides of LNP 1, drains over the plant road along the
southern peripheral boundary of this zone and through the area between Pond A
and the cooling tower for Unit 1. Zone F, which is located northeast of LNP 1,
drains over the high point of the grade at the northern peripheral boundary of this
zone. Zone G, which is located northeast of LNP 1, drains over the north-south
slope embankment between Pond B and Pond C on the eastern peripheral
boundary of this zone. Runoff from the PMP event flows away from safety-related
structures and eventually off-site.

The local intense PMP is defined by Hydrometeorological Report (HMR) No. 52
(Reference 2.4.2-208). The 2.6-km? (1-mi.?) PMP values for durations from

5 minutes to 24 hours are determined using the procedures described in
Section 6.4 of HMR No. 52. As indicated in HMR No. 52, the 2.6-km? (1-mi.?)
PMP can be considered as point rainfall (i.e., these values are also applicable to
areas that are less than 2.6 km? [1 mi.?]). HMR No. 52 provides ratio analysis
maps for 5, 15, and 30 minute durations relative to 1-hour precipitation for a
2.6-km? (1-mi.?) area in HMR Figures 36, 37, and 38.

PMP values for a 2.6-km? (1-mi.?) area are shown in Table 2.4.2-201.
Figures 2.4.2-202 and 2.4.2-203 present the depth-duration and
intensity-duration curves for the local intense PMP, respectively.

Using the 2.6-km? (1-mi.?) PMP values given in Table 2.4.2-201, several
functions were determined by best fit. The following function was found as an

Rev. 3 |
2.4-14



Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

appropriate relationship to represent the depth-duration for a 2.6-km? (1-mi.?)
area.

Do \/ 14.473 +360.646 Equation 2.4.2-1

1+0.094T —1.964x10°T*

where

D = depth (in.).

T = duration (hr.).
The AP1000 design is based on a 2.6-km? (1-mi.?) PMP of 52.6 centimeters per
hour (cm/hr) (20.7 inches per hour [in/hr]). The 2.6-km? (1-mi.?) PMP value for the
LNP site is 49.8 cm/hr (19.6 in/hr) (Table 2.4.2-201).
The rational method was used to determine the peak runoff from each of the
zones identified earlier. The rational method is given by the equation
(Reference 2.4.2-209):

Q=CIA Equation 2.4.2-2
where

Q= peak runoff (cfs).

C = coefficient of runoff (conservatively assumed to be 1.0).

| = intensity of rainfall (inch/hour).

A = drainage area (ac.).
The time of concentration for each drainage zone is estimated using Kirpich’s
formula (Reference 2.4.2-209), given by the equation below. The corresponding
PMP intensities are determined from the times of concentration.

Tc=0.0078 x L%7" / 8°-38° Equation 2.4.2-2a
where

Tc = time of concentration (min).

L = length of flow (ft.).

S = slope (ft/ft).

Water levels at the downstream periphery that correspond to runoff associated
with a local PMP event for each drainage zone identified in Figure 2.4.2-201 are
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estimated assuming the local PMP peak runoff will flow over the peripheral grade
at the end of each zone as flow over a broad-crested weir. The flow over a
broad-crested weir is given by (Reference 2.4.2-210):

Q= Cy L H*? Equation 2.4.2-3
where
Q= Flow over a broad-crested weir (cfs).

Cq = Coefficient of discharge (2.7 for broad-crested weir per Reference
2.4.2-210).

L= length of overflow (ft.).
H= Head of water over the weir (ft.) (water level minus grade elevation).

A backwater computation is performed using HEC-RAS computer software
(Reference 2.4.2-210a) to determine the maximum water surface elevation in
each zone at LNP safety-related facilities. Depth of flow over the peripheral weir,
calculated using Equation 2.4.2-3, and the weir length and elevation information
presented on Figure 2.4.2-201, are considered to be the downstream water level
boundary condition for backwater calculations. Each zone is modeled using cross
sections perpendicular to the flow direction. The locations of cross sections used
for the backwater analysis are shown on Figure 2.4.2-201. The flow at each
cross section is estimated as a percentage of the peak flow for the entire zone,
prorated according to the ratio of the area upstream of each cross section to the
total area of the zone. The surfacing in the plant site area is predominantly either
concrete or asphalt pavement or compacted gravel and grass. Conservatively,
Manning’s n-values for the cross sections are assumed to be 0.035 and 0.025 for
peripheral and power block areas, respectively.

Zone A has a drainage area of 3.8 ha (9.4 ac.) and an estimated time of
concentration of 10 min. The calculated peak flow in this zone is 13.2 m*/s (465
cfs). The estimated water level at the periphery of this zone is 15.2 m (49.8 ft.),
based on a weir length of 144.8 m (475 ft.) and elevation of 15.0 m (49.25 ft.).
The resulting maximum water surface elevation, including backwater effect, near
safety-related plant buildings in Zone A is 15.3 m (50.26 ft.).

Zone B has a drainage area of 2.6 ha (6.5 ac.) and an estimated time of
concentration of 5 min. The calculated peak flow in this zone is 14.1 m*/s (499
cfs). The estimated water level at the periphery of this zone is 15.1 m (49.4 ft.),
based on a weir length of 283.5 m (930 ft.) and elevation of 14.9 m (49.0 ft.). The
resulting maximum water surface elevation, including backwater effect, near the
upstream end of Zone B is 15.3 m (50.10 ft.). This maximum water level will not
affect water levels near the safety-related plant buildings in adjacent Zones A
and C because it is lower than the adjacent flood levels in those zones.
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Zone C has a drainage area of 6.9 ha (17.0 ac.) and an estimated time of
concentration of 8 min. The calculated peak flow in this zone is 27.1 m%s (957
cfs). The estimated water level at the periphery of this zone is 14.6 m (47.8 ft.),
based on a weir length of 161.5 m (530 ft.) and elevation of 14.3 m (47.0 ft.). The
resulting maximum water surface elevation, including backwater effect, near
safety-related plant buildings in Zone C is 15.5 m (50.69 ft.).

Zone D has a drainage area of 5.6 ha (13.9 ac.) and an estimated time of
concentration of 17 min. The calculated peak flow in this zone is 14.9 m*/s (525
cfs). The estimated water level at the periphery of this zone is 15.0 m (49.1 ft.),
based on a weir length of 152.4 m (500 ft.) and elevation of 14.8 m (48.5 ft.). The
resulting maximum water surface elevation, including backwater effect, near
safety-related plant buildings in Zone D is 15.4 m (50.49 ft.).

Zone E has a drainage area of 22.0 ha (54.3 ac.) and an estimated time of
concentration of 16 min. The calculated peak flow in this zone is 60.0 m*/s (2120
cfs). The estimated water level at the periphery of this zone is 14.6 m (47.8 ft.),
based on a weir length of 350.5 m (1150 ft.) and elevation of 14.3 m (47.0 ft.).
The resulting maximum water surface elevation, including backwater effect, near
safety-related plant buildings in Zone E is 15.4 m (50.39 ft.).

Zone F has a drainage area of 3.0 ha (7.3 ac.) and an estimated time of
concentration of 10 min. The calculated peak flow in this zone is 10.2 m*/s (361
cfs). The estimated water level at the periphery of this zone is 14.5 m (47.5 ft.),
based on a weir length of 121.9 m (400 ft.) and elevation of 14.3 m (47.0 ft.). The
resulting maximum water surface elevation, including backwater effect, near the
upstream end of Zone F is 15.4 m (50.45 ft.). This maximum water level will not
affect water levels near the safety-related plant buildings in adjacent Zone D.

Zones D and G have a combined drainage area of 10.9 ha (26.9 ac.) and an
estimated time of concentration of 13 min. The calculated peak flow in these
zones is 32.8 m%s (1160 cfs). The estimated water level at the periphery of these
zones is 14.6 m (47.9 ft.), based on a weir length of 152.4 m (500 ft.) and
elevation of 14.3 m (47.0 ft.). The resulting maximum water surface elevation
near safety-related plant buildings, including backwater effect, in Zone D is 15.4
m (50.53 ft.). This value is higher than the water level of 15.4 m (50.49 ft.)
calculated for Zone D alone and therefore is considered the maximum water level
in Zone D.

The maximum water levels resulting from the local PMP event are below the
nominal plant floor elevation of 15.5 m (51 ft.). Therefore, flooding caused by a
local PMP event will not affect safety-related facilities associated with LNP 1 and
LNP 2.

During the final design of the site grading and drainage, any roads in the path of
surface runoff from a local PMP event will be graded to avoid adversely affecting
PMP water levels near the safety-related facilities.
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A review of historical rainfall records from the NWS Cooperative Observer
Station No. 086414 in Ocala, Florida, for the period from 1971 to 2000, indicates
monthly mean precipitation ranges between 6.27 and 18.29 cm (2.47 and

7.20 in.), and the annual mean precipitation is 126.19 cm (49.68 in.). The highest
monthly precipitation of 41.58 cm (16.37 in.) occurred during April 1982. Daily
extremes were calculated from 1948 to 2001 from the station’s available digital
record. The highest daily precipitation of 29.77 cm (11.72 in.) occurred on April 8,
1982. (Reference 2.4.2-211) FSAR Subsection 2.4.3.1 provides information
pertaining to the PMP for the Withlacoochee River Drainage Basin. Because the
LNP site is not expected to experience long-term accumulations of ice and snow,
ice and snowmelt are not considered for flooding effects.

243 PROBABLE MAXIMUM FLOOD ON STREAMS AND RIVERS

The PMF has been defined as an estimate of the hypothetical flood (peak
discharge, volume, and hydrograph shape) that is considered to be the most
severe and reasonably possible at a particular location, based on comprehensive
hydrometeorological application of PMP and other hydrologic factors favorable
for maximum flood runoff (Reference 2.4.3-201). The PMF represents an
estimated upper bound on the maximum runoff potential for a given drainage
basin. Thus, the objective of this study is to obtain a PMF hydrograph and
estimation of the reservoir flood level to ensure the plant’s safety.

Using the previous definition as a guide, the PMF for the LNP site was developed
using the following steps:

a. The Withlacoochee River Drainage Basin above the Inglis Dam of Lake
Rousseau was delineated and the size of the basin that contributes to
Lake Rousseau was determined. The Withlacoochee River Drainage
Basin was divided into 18 subbasins.

b. The PMP storm hyetograph for the Withlacoochee River Drainage Basin
was developed using the criteria and step-by-step instructions given in
HMR 51 (Reference 2.4.3-202) and HMR 52 (Reference 2.4.2-208). The
72-hr total drainage-averaged PMP was determined and distributed
according to the guidelines given in American National Standards
Institute/American Nuclear Society (ANSI/ANS) -2.8-1992
(Reference 2.4.3-201).

C. The PMP design storm was developed by accounting for the antecedent
rainfall that precedes the PMP storm as per ANSI/ANS-2.8-1992
(Reference 2.4.3-201) guidelines. Based on the requirements of
ANSI/ANS-2.8-1992, Section 9.2.1.1 (Reference 2.4.3-201), the
antecedent 72-hour storm having a volume of 40 percent of the PMP is
followed by a period of 72 hours of no rain and then the full 72-hour PMP
storm should be assumed to follow. Using this pattern, a complete PMP
storm of 216 hours was developed.
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d. Unit-hydrograph theory was used as the runoff model for developing
runoff hydrographs for various subbasins. Therefore, various hydrological
parameters required for developing unit hydrographs for the subbasins
were determined. Using these parameters, unit hydrographs were
developed for each subbasin.

e. The developed PMP storm hyetograph was applied to the unit
hydrographs with the appropriate loss parameters using the Hydrologic
Engineering Center-Hydrologic Modeling System (HEC-HMS) model
(References 2.4.3-203 and 2.4.3-204) to develop the estimated flood
hydrographs for each subbasin, as well as for the entire drainage basin.

f. Inflow hydrographs from various subbasins were routed using the
HEC-HMS model using appropriate routing parameters for various
reaches to determine the combined inflow to Lake Rousseau.

g. After obtaining the combined inflow hydrograph, the PMF hydrograph was
routed through the reservoir, spillway, and outlet works to estimate the
maximum PMF stillwater level in Lake Rousseau.

2.4.31 Probable Maximum Precipitation

The PMP is theoretically the greatest depth of precipitation for a given duration
that is physically possible over a given size storm area at a particular
geographical location at a certain time of the year (Reference 2.4.3-205). In other
words, the PMP is the estimated depth of precipitation for which there is virtually
no risk of exceedance (Reference 2.4.3-201). The PMP depths used in this study
were calculated using the criteria and step-by-step instructions given in HMR 51
(Reference 2.4.3-202) and HMR 52 (References 2.4.2-208 and 2.4.3-205).

Generally, a three-step process is followed for determining PMP in
nonorographic regions: moisture maximization, transposition, and envelopment
(Reference 2.4.3-205).

a. Moisture maximization consists of increasing storm precipitation
measured in a major historical event by a factor that reflects the
maximum amount of moisture that could have existed in the atmosphere
for the storm location and time of year.

b. Transposition refers to the process of moving a storm (that is, its isohyetal
pattern) from the location where it occurred to another location of interest.
Transposition is carried out only within a region that is homogeneous with
respect to terrain and meteorology.

C. Envelopment involves construction of smooth curves that envelope
precipitation maxima for various durations and area sizes to compensate
for data gaps. In addition, geographic smoothing is performed to ensure
regional consistency.
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Using these principles, estimates of all-season PMPs for various-sized areas and
storm durations that are available in the form of generalized plots on Figures 18
through 47 in HMR 51(Reference 2.4.3-202) were obtained.

It is desired to obtain PMP estimates for the Withlacoochee River Drainage Basin
above the Inglis Dam (Figure 2.4.3-201). The drainage area is 5171 km?

(2020 mi.?) (Reference 2.4.3-206), and the location of the centroid of the basin
was calculated to be approximately 28°40°48” N, 82°10°10” W. Using HMR 52 as
a guide, the PMP for the Withlacoochee River Drainage Basin was developed
using the following steps (Reference 2.4.2-208):

a. Determination of 6-hour incremental PMP.

b. Determination of 6-hour incremental PMP isohyetal pattern.

C. Maximization of precipitation volume.

d. Distribution of storm-area averaged PMP over the drainage basin.

e. Development of design storm for Withlacoochee River Basin above the

Inglis Dam of Lake Rousseau.
24311 Determination of 6-Hour Incremental PMP

The generalized estimates of all-season PMP depths available from Figures 18
through 47 of HMR 51 (Reference 2.4.3-202) were obtained for various area
sizes, both larger and smaller than the drainage area under study for the
Withlacoochee River Drainage Basin. Table 2.4.3-201 provides the 6-hour
incremental depth-area-duration data taken from Figures 18 through 47 of
HMR 51 (Reference 2.4.3-202). From the data presented in Table 2.4.3-201,
Figure 2.4.3-202 plotted the smooth depth-area-duration curves for the
Withlacoochee River Drainage Basin above the Inglis Dam.

This initial plotting of the basic input data serves two functions:

. It eliminates reader errors due to basic misinterpretation of values in the
figures in HMR 51 (Reference 2.4.3-202).

. It applies initial important smoothing of the basic precipitation data.

From the smooth curves of Figure 2.4.3-202, the PMP depths for various
durations were read as tabulated in Table 2.4.3-202. Using the
depth-area-duration graph of Figure 2.4.3-202, depth-area-duration values for a
set of standard isohyet area sizes, both larger and smaller than the size of the
drainage area under study, were read. The selected standard isohyet area sizes
for the current study are 1165.5 km? (450 mi.?), 1813 km? (700 mi.?), 2590 km?
(1000 mi.?), 3885 km? (1500 mi.?), 5568.5 km? (2150 mi.?), 7770 km? (3000 mi.?),
11,655 km? (4500 mi.?), 16,834.9 km? (6500 mi.?), and 25,899.9 km?
(10,000 mi.?).
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The depth-area-duration data for the selected standard areas from

Table 2.4.3-202 were plotted on a linear grid and smooth curves were fitted as
shown on Figure 2.4.3-203. From Figure 2.4.3-203, the PMP values
corresponding to 18-hour duration were read as tabulated in Table 2.4.3-203.
Incremental differences for the first three 6-hour periods were obtained by
successive subtraction of the values contained in Tables 2.4.3-202 and
2.4.3-203. Table 2.4.3-204 shows the incremental PMP values obtained for the
first three periods. Each set of 6-hour values was plotted against the
corresponding area values and smooth lines were fitted through these points, as
shown in Figure 2.4.3-204. Using the smooth curves from Figure 2.4.3-204, the
data in Table 2.4.3-205 were tabulated for the 6-hour incremental PMP
differences.

24312 Determination of 6-Hour Incremental PMP Isohyetal Pattern

There is a preferred orientation for storms at a given geographic location. That
orientation is related to the general movement of storm systems and the direction
of moisture-bearing winds. The preferred orientation for storms at the location
having its latitude 28°40’48” N and longitude 82°10’10” W is about 205°
(Reference 2.4.2-208). The orientation of the storm pattern to produce maximum
precipitation volume in the drainage basin was found to be approximately 150°,
as shown in Figure 2.4.3-205. The angular difference in the orientations is 55°,
which is more than 40°. This indicates that the storm-area averaged PMP given
in Table 2.4.3-206 must be adjusted for orientation (Reference 2.4.2-208). The
adjusted storm area averaged PMP is given in Table 2.4.3-206.

24313 Maximization of Precipitation Volume

The maximum precipitation volume for the three largest 6-hour incremental
periods resulting from placement of the storm pattern given in Table 2.4.3-206
over the Withlacoochee River Drainage Basin above the Inglis Dam was
determined. To do this, it was necessary to obtain the value to be assigned to
each isohyet in the pattern that occurs over the drainage basin during each time
period. Tables 2.4.3-207, 2.4.3-208, and 2.4.3-209 present the computations
based on the HMR 52 procedure (Reference 2.4.2-208) for the first, second, and
third increments, respectively.

Based on the calculations presented in Tables 2.4.3-207, 2.4.3-208, and
2.4.3-209, the pattern area size that maximizes the volume of precipitation for the
three largest 6-hour incremental periods was found to be 3840 km? (1500 mi.?).

24314 Distribution of Storm-Area Averaged PMP over the Drainage
Basin

It was concluded that the maximum volume of precipitation occurs for a PMP
pattern near 3840 km? (1500 mi.%) when placed over the Withlacoochee River
Drainage Basin. With this information, the values for each isohyet for all 12
six-hour increments can be determined. Table 2.4.3-210 provides the
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incremental average depths for each 6-hour period of the 72-hour storm. With
this information, the isohyet values were obtained for all 12 increments
(Table 2.4.3-211).

The values in Table 2.4.3-211 represent the incremental isohyet values for the
Withlacoochee River Drainage Basin with a 3840 km? (1500 mi.?) PMP pattern.
To obtain incremental average depths for this drainage, it was necessary to
compute the incremental volumes as determined in Tables 2.4.3-207, 2.4.3-208,
and 2.4.3-209 and then divide each incremental volume by the drainage area.
The computations were performed in the tabular format as shown in

Tables 2.4.3-212 and 2.4.3-213.

Based on the previous calculations, Table 2.4.3-214 provides the 72-hour total
drainage averaged PMP. After obtaining the drainage-averaged PMP storm
depths, they were distributed according to ANSI/ANS-2.8-1992 guidelines, as
provided in Table 2.4.3-215 (Reference 2.4.3-201). Total rainfall for the 72-hour
duration was found to be 90.9 cm (35.8 in.). The resulting hourly PMP rainfall
distribution has been tabulated in Table 2.4.3-216 and plotted in

Figure 2.4.3-206.

24315 Development of Design Storm for Withlacoochee River Basin
above the Inglis Dam of Lake Rousseau

Using the PMP rainfall distribution shown on Figure 2.4.3-206, a design storm
was developed. The design storm was developed by accounting for the
antecedent rainfall that precedes the PMP storm based on ANSI/ANS-2.8-1992
guidelines (Reference 2.4.3-201). This design storm, which was used as the
rainfall input in the hydrologic modeling, consists of the following components:

. An antecedent 72-hour storm that comprises 40 percent of the PMP
volume.
. A 72-hour dry period following the antecedent 72-hour storm.

. The full 72-hour PMP following the 72-hour no-rain period.

Combining the above three components, Figure 2.4.3-207 shows the resulting
design storm rainfall data that were developed for the basin above the Inglis Dam
of Lake Rousseau.

24.3.2 Precipitation Losses

This subsection pertains to assigning precipitation loss rates in the PMF
hydrologic model. The amount of rainfall loss (the portion that does not contribute
to runoff) is a function of the type of soil, the ground cover (vegetated, bare or
paved), and the soil moisture prior to the storm. The loss methods and their
parameters need to be selected in accordance with recognizable characteristics
of the drainage basin under study. The amount of rainfall loss can be
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characterized by various methods and the HEC-HMS model offers several
options for estimating precipitation losses.

Based on Federal Energy Regulatory Commission (FERC) recommendations
(Reference 2.4.3-207), the traditional initial and constant loss rate methods for
the PMF computations were selected from the HEC-HMS model precipitation
loss methods. The following assumptions were made:

. Saturated antecedent conditions existed in the entire drainage basin prior
to the start of the PMP.

° To be conservative for PMF runoff computations, the initial loss for the
subbasins was zero inches.

° To be consistent with the saturated soil conditions, infiltration was set to
occur at the minimum expected rate.

Figure 2.4.3-208 shows Withlacoochee River drainage subbasin areas above the
Inglis Dam. Table 2.4.3-217 provides the drainage areas of various subbasins of
the Withlacoochee River Drainage Basin above the Inglis Dam. To determine the
minimum infiltration rate, the soil hydrologic group covering each subbasin was
determined using the soil data from SWFWMD (Reference 2.4.3-208).

Figure 2.4.3-209 provides a map describing soil hydrologic groups in the study
basin. Table 2.4.3-218 presents distribution of hydrologic soil groups in various
subbasins of Withlacoochee River Drainage Basin. Figure 2.4.3-210 summarizes
the overall distribution of soil hydrologic groups in the Withlacoochee River
Drainage Basin.

Figure 2.4.3-211 (Reference 2.4.3-208) presents a land use map for the
Withlacoochee River Drainage Basin. Figure 2.4.3-212 and Table 2.4.3-219
summarize the overall land use distribution in the Withlacoochee River Drainage
Basin. The dominant land uses and coverages in the Withlacoochee Drainage
Basin are wetlands, upland forest, rangeland, agriculture, and mining with some
transitional and urban areas.

Based on the U.S. Department of Agriculture (USDA), Natural Resources
Conservation Service’s [NRCS] “Urban Hydrology for Small Watersheds,” the
minimum infiltration rates reported for the various hydrologic soil groups were

used (Reference 2.4.3-209). Subbasin-area-weighted average loss parameters
were used for the constant infiltration rate (Reference 2.4.3-210). Table 2.4.3-220
lists the loss parameters for various subbasins of the Withlacoochee River |
Drainage Basin.

2.4.3.3 Runoff and Stream Course Models

estimates rainfall-runoff response characteristics of a given drainage area and

The PMF event was simulated by a runoff and stream routing model that
then computes the accumulation of runoff through river channels and reservoirs
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to determine corresponding water level conditions. The USACE HEC-HMS was |
the selected model for the Withlacoochee River hydrologic analyses. HEC-HMS

is well-documented, updated, supported, and widely accepted throughout the

water resources industry. HEC-HMS is flexible and offers many options to input
precipitation, estimate runoff hydrographs, and manipulate and route

hydrographs. HEC-HMS has been used extensively throughout the U.S to predict
stream flows in drainage basins with and without gauging stations

(Reference 2.4.3-204).

HEC-HMS is a deterministic model of the hydrologic processes of rainfall and
runoff. The HEC-HMS model simulates the surface runoff response of a stream |
basin to precipitation by representing the basin as an interconnected system of
hydrologic and hydraulic components. Each component simulates an aspect of |
the precipitation-runoff process within a subbasin.

HEC-HMS performs four basic functions:

. Computes rainfall losses and generates subbasin hydrographs.
. Combines hydrographs from different areas with correct timing.
. Routes hydrographs through channels.

. Routes hydrographs through ponds and flood control dams.

These functions are combined in a logical manner to model a particular drainage
basin. Representation of a component requires a set of input parameters that
specify the particular characteristics of the component, and mathematical
relationships describe the physical processes.

2.4.3.3.1 Runoff Model

A runoff model is used to transform excess precipitation into surface runoff and is
generally represented in the form of a unit hydrograph. A unit hydrograph is
defined as the direct runoff hydrograph produced by one unit (inch) of effective
rain uniformly distributed over a subbasin. Unit hydrographs are combined with
precipitation data to determine the direct runoff hydrograph for a particular basin.
Thus, unit hydrographs are developed for each subbasin using their specific
parameters.

Several different methods can be used to develop a unit hydrograph for a given
subbasin. In this study, Snyder’s synthetic hydrograph method was selected. The
Snyder unit hydrograph method determines only the unit hydrograph peak
discharge (Qp) and the lag time (t.) that are defined as (Reference 2.4.3-207):

t, =CC, (LLC )0'3 Equation 2.4.3-1
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Equation 2.4.3-2

where

L = flow path length from outlet to the hydraulically farthest point (basin
divide).

Lc = flow path length from outlet to subbasin centroid.
C: = Snyder basin lag coefficient.
Cp = Snyder peaking coefficient.

The parameters L and L¢ of the Snyder method are determined from the
geometry of each subbasin. The parameters C; and Cp are strictly empirical in
nature and their values are often recommended as applicable to a specific
region. C; accounts for storage and shape of the drainage basin, and Cpis a
function of flood-wave velocity and storage. Typical values of C; and Cr reported
by Viessman (Reference 2.4.3-211) for eastern Gulf of Mexico localities are 8.0

and 0.6, respectively. To better represent PMP conditions that would have rapid
concentration of runoff from various subbasins, the Cp values for all subbasins,
except the surface of Lake Rousseau, were increased by 33 percent from 0.6 to
0.8.

To apply the unit hydrograph approach to the Withlacoochee River watershed,
unit hydrographs were developed for each of the 18 subbasins of the
Withlacoochee River drainage basin above the Inglis Dam except for the lake
surface. To determine a specific unit hydrograph for each subbasin, various
subbasin characteristics such as hydraulic length, gradient, drainage density, and
drainage patterns were determined. Therefore, it is necessary to delineate
various subbasins according to their natural drainage divides as shown on

Figure 2.4.3-208.

According to Reference 2.4.3-219, reservoir inflow unit hydrographs for inflow
design flow determinations should be peaked 25 to 50 percent to account for the
fact that unit hydrographs are usually derived from smaller floods. Therefore, in
addition to increasing the regional Cp values of the subbasins, the peak flow of
each subbasin’s unit hydrograph was further increased by an additional

25 percent to account for non-linearity effects. Therefore, the overall increase in
the unit hydrograph peak flow rate for each subbasin was about 66 percent
[(1+0.33)*(1+0.25) = 1.66]. To increase the peak of each unit hydrograph, the lag
time parameter was reduced appropriately to keep the volume within each unit
hydrograph equal to unity. Table 2.4.3-221 lists various subbasin characteristics,
along with the derived Snyder unit hydrograph parameters. Figure 2.4.3-213
shows the unit hydrographs developed for various subbasins of the
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Withlacoochee River drainage basin above the Inglis Dam using the parameters
listed in Table 2.4.3-213.

For the pool area associated with Lake Rousseau, runoff was calculated using
the direct runoff method assuming zero travel time neglecting the fact that Lake
Rousseau is 5.7 mi. long. Further, zero loss was assumed from the lake. Thus,
precipitation falling on the surface of Lake Rousseau is directly converted into
equivalent runoff without considering any lag time or water loss. This calculation
was conducted by multiplying the rainfall hyetograph ordinates by the area of the
lake surface.

2.4.3.3.2 Base Flow

According to ANSI/ANS-2.8-1992 (Reference 2.4.3-201), the mean monthly flow
should be used as the base flow rate for the PMF analysis. The base flow rate to
Lake Rousseau was conservatively equal to the mean monthly average flow of
28.5 m*/s (1008 cfs). This value was calculated based on the published USGS
mean monthly flow statistics of Withlacoochee River from 1928 to 2006 near
Holder (USGS Station 02313000, #18 on Figure 2.4.1-211)

(Reference 2.4.3-213).

24333 Basin Data

Basin data include the elements of the basin, connectivity, runoff, storage,
discharge relationships of hydraulic structures, and routing parameters of stream
reaches and reservoirs. Figure 2.4.3-214 presents a schematic of the
Withlacoochee River Drainage Basin above the Inglis Dam and its elements
along with their connectivity. The drainage system of the Withlacoochee River is
very complex and some of its major features (Reference 2.4.1-205) are briefly
discussed in this subsection.

The Withlacoochee River originates in the potentiometric high for the central
Florida region in north central Polk County, known as the Green Swamp.
Withlacoochee River's headwaters flow through several natural control points, or
plateaus, in the Green Swamp. These areas include: Eva, located in the
uppermost headwaters of the river; Rock Ridge, west of Eva; Stanley Fish Hole;
Cumpressco,east of Rock Ridge; and Richland. The Richland control point is a
natural separation between the Withlacoochee River and the headwaters of the
Hillsborough River. During periods of heavy rainfall within the Green Swamp, the
Withlacoochee River will reach elevations where overflow ultimately occurs
across this natural control point to the Hillsborough River. (Reference 2.4.1-205)
For this PMF evaluation, all runoff was kept in the Withlacoochee River
watershed.

The Withlacoochee River Drainage Basin also encompasses a number of small
intermittent streams, connected lakes and wetlands, sinkholes, and tributaries.
An important feature of the Withlacoochee River is Lake Tsala Apopka. Lake
Tsala Apopka covers an area of approximately 77.7 km? (30 mi.?) and drains a
basin encompassing approximately 238.3 km? (92 mi.?). This lake is actually a
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series of three hydrologically distinct pools: Floral City, Inverness, and Hernando.
During periods of high water, flow from the Withlacoochee River is diverted into
the Floral City Pool through the Leslie Heifner and Orange State Canals. Both
canals have control structures that regulate inflow from the river and prevent
back flow from the lake system to the river. Water travels northward to the
Inverness Pool through the Golf Course control structure and Moccasin Slough.
Just north of Moccasin Slough, water can bypass the rest of the system through
the Bryant Slough structure (when operated) to the Withlacoochee River. If not,
water moves through the pool to the Brogden Bridge Structure and Culvert, into
the Hernando Pool. Discharge from the Hernando Pool can occur through the
Van Ness Structure to Two Mile Prairie, a series of sinks north of the lake, or
through Structure S-353 to Canal 331 outfalling back to the Withlacoochee River.
(Reference 2.4.1-205)

During times of flows in excess of the 10-year flood on the river and in addition to
inflow through the canal, the Tsala Apopka chain of lakes system in the Floral
City area also receives considerable uncontrolled inflow from the Withlacoochee
River. As the river rises above the natural control elevation along the west
boundary of Flying Eagle Ranch, the river spills over into the lake system. This
overbank flood flow can amount to several thousand cfs, many times greater
than the maximum potential inflow through the Orange State and Leslie Heifner
Canals. Additionally, driveways have been constructed across several canals,
creating small dams. (Reference 2.4.1-205)

Flood routing describes the movement of a flood wave as it traverses a reach of
channel. Of particular interest in flood routing are: the reduction of the peak
discharge as it moves downstream (attenuation); the travel time of the flood peak
between points of interest; the maximum water stage at points of interest; and
the change in shape of the flood hydrograph as it moves downstream. These
effects are governed by factors such as the channel bedslope, the cross-
sectional area and geometry of the main channel and overbank areas, the
roughness of the main channel and overbank, the existence of storage of
floodwaters in off-channel areas offset from active water conveyance areas, and
the shape of the flood hydrograph as it enters the channel reach.

In the absence of detailed hydraulic geometry data for the Withlacoochee River
drainage system, the Muskingum routing method was selected as the routing
computation option for the streams. The Muskingum method is a commonly used
hydrologic routing procedure for handling a variable discharge-storage
relationship and is appropriate for the large flows estimated here. This method
models the storage volume of flooding in a river channel by a combination of
wedge and prism storage. During the advance of a flood wave, inflow exceeds
outflow, producing a wedge of increasing storage. During the recession, outflow
exceeds inflow, resulting in a negative wedge of decreasing storage. This
method consists of two parameters, K and X. The value of X depends on the
shape of the modeled wedge storage. The value of X ranges from 0 for
reservoir-type storage to 0.5 for a full wedge. The parameter K is the time of
travel of the flood wave through the channel reach.
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For the present study, a trial and error procedure was used to determine the
appropriate values of K and X by varying their values to match the simulated
peak flows corresponding to several reported extreme events. The parameters of
K and X were varied between 0.1 to 150 hours and 0 to 0.5, respectively
(Reference 2.4.3-214). The extreme events that were considered include the 10-,
25-, 50-, 100-, 500-year floods, as well as a standard project flood. To determine
peak flows corresponding to the 10-, 25-, 50-, 100-, 500-year, 24-hour rainfall
events, a flood frequency analysis (FFA) was used. The discharge corresponding
to the standard project flood was 509.7 m®s (18,000 cfs) (Reference 2.4.3-215).

The following steps were used to determine the approximate values of K and X:

Based on the long record (1928 to 2006) of the discharge data at the
USGS station near Holder (Reference 2.4.3-213), several frequency
distributions were fitted as presented in Figure 2.4.3-215.

The Log Pearson Type Il distribution was selected as the appropriate
distribution to represent the annual peak flow at the USGS Station near
Holder as given in Figure 2.4.3-216.

From the upper 95™ percentile confidence interval of Figure 2.4.3-216,
10-, 25-, 50-, 100-year discharges were obtained. Using this information,
a relationship between discharge (Q, cfs) and 24-hour rainfall with
concurrent probability (P, inches) was determined as follows:

0=541.16P"" ,R*=1.00

Using the above relationship, 24-hour rainfall amounts for the 500-year
and standard project event were determined.

The initial flood frequency based flows were associated with the drainage
area of 4727 km? (1825 mi.?), while the drainage area of the
Withlacoochee River is 5232 km? (2020 mi.?). As such, the peak
discharges were multiplied by the ratio of 2020/1825 = 1.11.

Using the rainfall amounts and SCS Type-Il distribution, the HEC-HMS
model was run for 10-, 25-, 50-, 100-, 500-year events and a standard
project flood by varying the values of K and X while matching
HEC-HMS-based peak flows with those based on the upper 95"
percentile flood frequency. To be conservative, the HEC-HMS-based
peak flows were kept on the higher side of the targeted flow rates.

Table 2.4.3-222 presents a comparison between peak flows based on the FFA
presented in Figure 2.4.3-216 and those obtained using the HEC-HMS model. It
is clear from Table 2.4.3-222 that the HEC-HMS-based peak flows are
consistently higher than the FFA-based flows by 50 percent for all extreme
events. Table 2.4.3-223 tabulates the parameters that were used for reach
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routing. By applying these high-end runoff estimates, the evaluation of the LNP
safety during a potential PMF is conservative.

24.3.34 Reservoir Data

Lake Rousseau is a 9.2-km (5.7-mi.) long, man-made impoundment of the river |
formed by the Inglis Dam. The Inglis Dam is located near the city of Inglis and
approximately 17.7 km (11 mi.) upstream of the mouth of the Withlacoochee
River. Structures that control flow from the reservoir include part of the USACE’s
CFBC facilities. Lake Rousseau’s elevation is controlled by three structures: the
Inglis Bypass Channel Spillway, the Inglis Dam, and the Inglis Lock. The Inglis
Bypass Channel Spillway passes the majority of the normal discharge (up to
43.6 m®/s [1540 cfs]) to the Lower Withlacoochee River which was bifurcated by
the CFBC project. The Inglis Dam passes flows in excess of the bypass channel
and spillway capacity to the CFBC via a short remnant section of the natural
Withlacoochee River that is now separated from the current flow of the river but
connects the dam to the CFBC and then to the Gulf of Mexico. At present, the
Inglis Lock is not functional and it was not included in the analysis.

(Reference 2.4.1-205)

2.4.3.3.4.1 Stage-Storage Analysis — Lake Rousseau

The available bathymetric image presented in Figure 2.4.3-217

(Reference 2.4.3-216) was geo-referenced to directly correspond with
surrounding USGS digital terrain data downloaded from the EPA data repository
(Reference 2.4.3-217). The bathymetric contours were digitized to develop the
stage-storage curve. Table 2.4.3-224 and Figure 2.4.3-218 present the
stage-storage relationship for Lake Rousseau.

243342 Control Structure Description and Stage-Discharge
Relationship — Lake Rousseau

2433421 Inglis Dam

The Inglis Dam Spillway is a reinforced concrete, U-shaped, two-bay, gated
spillway with an ogee-type weir (crest elevation of 3.4 m [11.3 ft.] NGVD29, this is
also the invert elevation of the structure) and reinforced concrete wingwalls. Each
bay is provided with a 12.2-m (40-ft.) wide by 5.1-m (16.7-ft.) high vertical lift gate,
installed on the crest of the weir. The gate operating equipment is mounted on a
reinforced concrete operating platform at an elevation of 15.8 m (52 ft.) NGVD29.
The structure is configured with a reinforced concrete service bridge at an elevation
of 10.1 m (33 ft.) NGVD29. Riprap has been provided upstream and downstream of
the spillway to protect against eroding velocities. (Reference 2.4.1-223)

The gates of the Inglis Dam are normally closed while the Inglis Bypass Channel
Spillway is used to maintain normal pool levels and pass most discharge to the
Lower Withlacoochee River. During periods of high inflow to Lake Rousseau that
exceed the operating capacity of the Inglis Bypass Channel Spillway, the Inglis
Dam is operated to control the reservoir elevation. To meet the structural and
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stability requirements of the Inglis Dam, the maximum allowable headwater
elevation on the structure is not allowed to exceed the elevation of 8.5 m (28 ft.)
NGVD29. All gates are operated at the same gate opening and are opened
gradually to allow tailwater stages to rise before large releases are made. The
pool may be routinely lowered up to 0.15 m (0.5 ft.) in advance of predicted
heavy rainfall depending on reservoir conditions and river flow.

(Reference 2.4.1-223)

2433422 Inglis Bypass Channel Spillway

The purpose of the Inglis Bypass Channel Spillway is to discharge freshwater into
the Lower Withlacoochee River in sufficient quantities to sustain the prevailing
environment, prevent saltwater intrusion, maintain the level of the lake under
normal flows, and to accommodate navigation interests (Reference 2.4.1-222).

The Inglis Bypass Channel Spillway is a reinforced concrete, U-shaped, two-gate
spillway with an ogee weir and a baffled stilling basin with an invert elevation of
6.4 m (21 ft.) NGVD29. The structure is fitted with two hydraulically operated
vertical lift gates that measure 0.61 m by 4.27 m by 2.13 m (2 ft. by 14 ft. by 7 ft.) |
to regulate outflows. The structure is provided with an operating platform to
accommodate the gate operating equipment and a service bridge that crosses
the structure at an elevation of 9.1 m (30 ft.) NGVD29. Steel sheet pile wing walls
are constructed at 45° angles from the direction of flow at the upstream and
downstream ends of the spillway. Bulkhead slots are provided upstream of the
vertical lift gates for temporary closure for maintenance and gate repairs.
(Reference 2.4.1-222)

24.3.34.23 Operation of Inglis Dam and Inglis Bypass Channel Spillways

Lake Rousseau is primarily formed by the presence of the Inglis Dam. The |
operating pool elevation is between 7.3 m (24 ft.) to 8.5 m (28 ft.) NGVD29, with

a normal pool elevation of 8.38 m (27.5 ft.) NGVD29. Normally, all flow from Lake |
Rousseau, except for water quality releases, are passed to the lower river

through the Inglis Bypass Channel Spillway up to the maximum capacity of the
bypass channel, which is 43.6 m*/s (1540 cfs). This is accomplished by operating
with partial gate openings at the Inglis Bypass Channel Spillway until inflow into

the pool exceeds the capacity of the bypass facility with the gates fully open. The
minimum target regulated flow is not less than 8.5 m®s (300 cfs).

(Reference 2.4.1-222)

During storm tide events, when abnormally high tides from tropical storms,
hurricanes, or strong winter storms occur, the Inglis Bypass Channel Spillway is |
operated in a manner that will not add to tidal flooding in the lower river. In
advance of storm tides predicted to be in excess of 1.5 m (5 ft.) NGVD29, the
Inglis Bypass Channel Spillway discharge is reduced to 8.53 m*/s (300 cfs) until
the threat of high tides begins to recede. The Inglis Bypass Channel Spillway is
then reopened as soon as possible. The purpose of reducing the bypass spillway
discharge is not only to reduce flooding in the lower river, but also to avoid filling
the floodplains storage capacity in advance of high tides. (Reference 2.4.1-222)
Rev. 3
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2433424 Stage-Discharge Relationship

The stage-discharge relationship for both the Inglis Dam and the Inglis Bypass
Channel Spillway were obtained from the State of Florida Environmental

Protection Agency’s Water Control Plan for Inglis Project Works (2001)

(Reference 2.4.3-215). There is a natural low-lying area on a ridge south of the
Inglis Dam where the lake will overflow once the water elevation is above 8.5 m

(28 ft.) NGVD29. Figure 2.4.3-219 shows that the length of this low-lying area is

at least 1.6 km (1 mi.), i.e., 1609 m (5280 ft.). It was assumed that this low-lying
overflow area behaves hydraulically as an ogee spillway with a design head (Ho) |
to upstream dam height (P) ratio of 1.0. The discharge over an ogee crest is

given by the following equation (Reference 2.4.3-218):

Q=CLH."” Equation 2.4.3-3
where

Q = discharge (cfs).

L = effective length of crest (ft.).

H. = total head on the spillway crest including velocity of approach (ft.).

C = variable discharge coefficient.
The effective length of the spillway is determined by taking contraction effects

from piers and abutments into account. The effective length of spillway L is
determined using the following relationship:

L=L-2(NK,+K, )H, Equation 2.4.3-4

where

L’ is the net length of the spillway.

N is the number of piers.

Ke and K, are pier and abutment contraction coefficients, respectively.
In the present study, Kp = K, = 0.01 and N = 1 were assumed. The discharge
coefficient C varies with the ratio of upstream dam height P to water depth above
the spillway crest Hy and with the ratio of total head H, to design head Ho.

Figures 9.23 and 9.24 in Section 9.12 of Design of Small Dams provide
discharge coefficient curves (Reference 2.4.3-218). |
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To determine the discharge coefficients, the following relationships were
developed and used in the calculations:

2

C=C,| 0.862+0.137 i,

0

Equation 2.4.3-5

where, C, is the discharge coefficient. For P/Hy = 1, Cy is 3.89. The value of Cq is
further reduced to account for friction effects. Using Equations 2.4.3-3 to 2.4.3-5,
flow through the low-lying area was calculated. ‘

The stage-discharge relationships for the Inglis Dam Spillway, the Inglis Bypass
Channel Spillway, and low-lying overflow area are given in Table 2.4.3-225and |
Figure 2.4.3-220. The stage-discharge relationships given in Table 2.4.3-225 and
Figure 2.4.3-220 for both the Inglis Dam and Bypass Channel spillways

correspond to uncontrolled flow conditions. The total flow relationship was used |
to route the PMF through Lake Rousseau.

2434 Probable Maximum Flood Flow

The 1-hour incremental PMP values tabulated in Table 2.4.3-216 were applied to
the unit hydrographs of the subbasins presented in Figure 2.4.3-213, along with
values of initial loss and infiltration parameters given in Table 2.4.3-220. The
HEC-HMS model estimated the PMF hydrographs for the subbasins and the
entire Withlacoochee River Drainage Basin routed it through Lake Rousseau. It
was assumed that Lake Rousseau was completely full at the start of the
simulation. Figure 2.4.3-221 presents the inflow hydrograph to Lake Rousseau.
The peak inflow is 1720 m®/s (60,755 cfs), and it occurs about 4 weeks after the
PMP event.

2.4.3.5 Water Level Determinations

The outflow from the lake and PMF peak water levels in Lake Rousseau were
determined utilizing the HEC-HMS model with the stage-storage relationship as
given in Figure 2.4.3-218, and stage-discharge relationships given in

Figure 2.4.3-220 for Lake Rousseau. As mentioned previously, the |
stage-discharge relationships given in Table 2.4.3-225 and Figure 2.4.3-220
correspond to the uncontrolled flow conditions for both the Inglis Dam and

Bypass Channel spillways. While there can potentially be many scenarios of gate
operation and corresponding water level in the lake, the most conservative
scenario was assumed in the present study. In this scenario, it was assumed that
both the control structures at the Inglis Dam and Inglis Bypass Channel Spillway
stopped working and, hence, could not be operated to release excess flow.

Figure 2.4.3-222 and Table 2.4.3-226 show the water levels along with the inflow |
and outflow hydrographs in Lake Rousseau.
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From Figure 2.4.3-222, it is clear that the maximum water elevation in Lake
Rousseau is 9.05 m (29.7 ft.) NAVD@88.

2.4.3.6 Coincident Wind Wave Activity

Lake Rousseau is 9.2-km (5.7-mi.) long and is located approximately 4.8 km

(3 mi.) south of the LNP site. Further, as discussed in FSAR Subsection 2.4.3.5,
the PMF elevation for Lake Rousseau is 9.05 m (29.7 ft.) NAVD88. The nominal
plant grade floor elevation for the LNP site is 15.5 m (51 ft.) NAVD88. Thus, the
elevation difference between the Lake Rousseau PMF elevation and the floor
elevation of LNP safety-related facilities is 6.45 m (21.3 ft.). It should be noted
that there are no safety-related structures situated adjacent to Lake Rousseau.

Because of the physical characteristics of Lake Rousseau, described in FSAR
Subsections 2.4.1.2.6 and 2.4.3.3.4, no LNP safety-related structures could be
affected by dynamic effects of wave action from wind generated activity that may
occur concurrently with the peak PMF water level in Lake Rousseau.

244 POTENTIAL DAM FAILURES

LNP COL 2.4-2 Asdiscussed in FSAR Subsection 2.4.1.2.7, the Inglis Dam is located at the west

LNP COL 2.5-15 end of Lake Rousseau (Figure 2.4.1-208). During normal flow periods, Lake
Rousseau discharges to the Lower Withlacoochee River via the Inglis Bypass
Channel Spillway. During periods of high inflow, the dam may be used to pass
excess flows to a remnant stretch of the Withlacoochee River to maintain the
pool elevation of Lake Rousseau between 7.3 and 8.5 m (24 and 28 ft.)
NGVD29. The crest elevation of the dam spillway is 8.5 m (28 ft.) NGVD29. The
maximum stage observed at USGS gauge 02313250, located downstream of the
Inglis Dam, during the 38 years of record is 2.82 m (9.25 ft.).

The primary purpose of this analysis is to assess the adverse impacts at the LNP
site resulting from flooding downstream of the Inglis Dam. In particular, an
inundation analysis was conducted to determine the water levels in the CFBC
following the postulated failure of the Inglis Dam and then these levels were
compared to the LNP plant site. The dam break inundation analyses included
three distinct steps:

. Estimation of the dam-break outflow hydrograph.
. Routing of the dam-break hydrograph through the downstream channel. |
. Estimation of inundation levels.

The flood hydrograph from a dam failure is dependent upon the primary factors
of the physical characteristics of the dam, the volume of the reservoir, and the
mode of failure. The parameters which control the magnitude of the peak
discharge and the shape of the outflow hydrograph include: the breach
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dimensions; the manner and length of time for the breach to develop; the depth
and volume of water stored in the reservoir; and the inflow to the reservoir at the
time of failure.

The USACE HEC-RAS (River Analysis System) computer program |
(Reference 2.4.3-203) was the selected model for calculating water surface
elevation downstream of Lake Rousseau during a dam failure. This program is |
specifically designed for applications in floodplain management and flood

insurance studies. The HEC-RAS model is the most widely used computer |
program for water surface profile computations and is accepted by the Federal
Emergency Management Agency (FEMA) for modeling open channel hydraulic
systems. The HEC-RAS step-backwater surface profile model requires the
following input data: flow regime, starting or ending water surface elevation, peak
discharge rates, roughness and transition energy loss coefficients, cross section
geometry, and reach lengths.

For this study, USGS digital elevation model data (Reference 2.4.3-217) were
used to cut cross sections covering the entire Lower Withlacoochee River
Drainage Basin in lateral directions (i.e., on both sides of the centerline of the
river). Cross sections at intervals of 152.4 m (500 ft.) were created starting from
downstream of the Inglis Dam and ending at the shoreline. Figure 2.4.4-201
shows the HEC-RAS schematic and approximate location of the LNP site.

The worst-case scenario of routing the peak flow was considered using a
steady-state model rather than routing the complete hydrograph. This approach
yields the maximum water elevation from the release of the maximum discharge
from Lake Rousseau because it holds the upstream level at a constant high peak
value. The dam breach peak discharge was calculated using the following
relationship (References 2.4.4-201 and 2.4.4-202):

0.295 1.24
0,=40.1V,""H, Equation 2.4.4-1

where Q, = dam breach peak discharge (cfs), V,, = reservoir volume at the time
of failure (ft.%), and H,, = height of water in the reservoir at the time of failure
above the base elevation of the breach (ft.). To determine the maximum value of
Qp, maximum values of V,, = 4194 hectare-meters (ha-m) (34,000 acre-feet
[ac-ft]) and H,, = 9.36 m (30.7 ft.) were assumed. The corresponding value of Q,
is 1722 m®/s (60,811 cfs). It should be noted that the maximum outflow from Lake
Rousseau during a PMF is 1720 m*/s (60,755 cfs) so the dam break flow is
nearly the same and the increase in risk from Lake Rousseau’s failure by a dam
breach is negligible.

The downstream boundary condition at the shoreline was a water depth set
equal to the 10 percent exceedance high tide of 2.01 m (6.59 ft.) NGVD29. The
obtained results are presented in Figures 2.4.4-202 and 2.4.4-203. The
corresponding water elevations are given in Table 2.4.4-201. The maximum
water surface elevations in the Lower Withlacoochee River under these
conditions do not exceed 7.53 m (24.72 ft.) NGVD29 at river station locations
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south of the LNP site (river stations 24288.89 through 55472.83). The |
pre-construction elevation of the footprints of LNP 1 and LNP 2 and associated
facilities varies from 12.5 to 14.9 m (41 to 49 ft.) NAVD88 (approximately 12.8 to
15.2 m [42 to 50 ft.] NVGD29). It is clear from these results that the LNP site will
not be affected by flooding due to a dam failure.

Similar to the above analysis, a failure of the Inglis Lock would not affect the
safety-related structures at the LNP site. It is highly unlikely that such a failure
could occur because it would require the triple failure of both lock doors and the
precautionary bulwark on the lake-side of the lock. As described above for a
postulated failure of the Inglis Dam, flooding due to a postulated lock failure could
not exceed 7.3 to 7.6 m (24 to 25 ft.) NGVD29.

In the event of an Inglis Dam failure, the remnant portion of the Withlacoochee
River located downstream of the Inglis Dam and its floodplain will be inundated.
Because the CFBC is located between the remnant portion of the Withlacoochee
River and the LNP site, flood flows will be diverted to the Gulf of Mexico via the
CFBC before moving north. The failure of the Inglis Dam will not affect the LNP |
site safety-related facilities or the availability of the cooling water supply.
Furthermore, LNP 1 and LNP 2 will use a passive core cooling system designed
to provide emergency core cooling without the use of active equipment such as
pumps and ac power sources. The passive core cooling system depends on
reliable passive components and processes such as gravity injection and
expansion of compressed gases.

245 PROBABLE MAXIMUM SURGE AND SEICHE FLOODING

2451 Probable Maximum Winds and Associated Meteorlogical
Parameters
2.4.5.1.1 Historic Storm Surge Events

LNP COL 2.4-2 As stated in FSAR Subsection 2.4.1.1, the LNP is located in southern Levy
County, Florida, about 12.8 km (7.9 mi.) east of the Gulf of Mexico. Between
1851 and 2006, northwest Florida was struck by 57 hurricanes. While 14 of these
storms were classified as “major hurricanes” (Category 3 or higher), no storms of
Category 4 or Category 5 were reported to have struck the area near the LNP
site during this time (Reference 2.4.5-201). A list of hurricanes that have
impacted the areas within 80 km (50 mi.) of the LNP site from 1867 to 2004 is
presented in Table 2.4.5-201 (Reference 2.4.5-202). Figure 2.4.5-201 depicts the
hurricane tracks of these storms. Figures 2.4.5-202, 2.4.5-203, 2.4.5-204,
2.4.5-205, 2.4.5-206, 2.4.5-207, 2.4.5-208, 2.4.5-209, 2.4.5-210, 2.4.5-211,
2.4.5-212,2.4.5-213, 2.4.5-214, 2.4.5-215, 2.4.5-216, and 2.4.5-217 show the
tracks of major hurricanes (Category 3 or higher) that impacted the region during
each decade from 1850 through 2006.

The coastline of Levy County has a very shallow slope, and this allows
hurricane-induced surges to inundate coastal communities
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(Reference 2.4.5-203). Inglis and Yankeetown are two residential areas near the
LNP site. Analyses of hurricane flood stages for both towns are presented in
Table 2.4.5-202. The maximum reported flood elevation for Inglis is 4.3 m

(14.2 ft.) above msl (Reference 2.4.5-203). The maximum reported flood
elevation for Yankeetown is 6.6 m (21.5 ft.) above msl (Reference 2.4.5-203).
The maximum storm surge reported in Levy County from Tropical Storm
Frances, which struck land in September of 2004, occurred at Cedar Key and
was less than 1.5 m (5 ft.) (Reference 2.4.5-204).

24.51.2 Probable Maximum Hurricane

As defined by National Oceanic and Atmospheric Administration (NOAA) NWS
Report 23 (Reference 2.4.5-205), the PMH is a hypothetical steady-state
hurricane having a combination of values of meteorological parameters that will
give the highest sustained wind speed that can probably occur at a specified
coastal location. A PMH is specified in terms of several meteorological
parameters that vary with location: central pressure, peripheral pressure, radius
of maximum winds, forward speed, track direction, and inflow angle. Parameters
for the PMH analysis are taken from the NOAA NWS Report 23 as shown in
Table 2.4.5-203 (Reference 2.4.5-205).

Based on Regulatory Guide 1.59, Revision 2 (1977), the 10 percent exceedence
antecedent high spring tide is taken as 1.3 m (4.3 ft.) mean low water (MLW).
The maximum astronomical tide (MAT) is 1.5 m (4.9 ft.) mean lower-low water
(MLLW), as shown on Figure 2.4.5-218 (Reference 2.4.5-206).

2452 Surge and Seiche Water Levels
24521 Storm Surge Analysis

A storm surge is a temporary rise in sea level caused by water being driven over
land primarily by the onshore hurricane force winds and only secondarily by the
reduction in sea-level barometric pressure between the eye of the storm and the
outer region. The magnitude of the surge at a specific site is also a function of
the radius of the maximum hurricane winds, the forward speed of the storm’s
eye, and the bathymetry near the shoreline.

Three different approaches were used to estimate the storm surge at the LNP
site. The first approach was based on using estimates of probable maximum
surge levels at open-coast locations computed by the U.S. Nuclear Regulatory
Commission (NRC) staff. NUREG-0800, Revision 3 (March 2007) recommends
that the PMH surge level should be determined using the data presented in
Regulatory Guide 1.59.

The second approach was based on using results obtained by the Evaluation
Branch/Meteorological Development Lab, National Weather
Service/NOAA/United States Department of Commerce using the Sea, Lake, and
Overland Surge from Hurricanes (SLOSH) model (Reference 2.4.5-207) for
various categories of hurricanes. Given a group of hypothetical hurricanes of a
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particular category, speed, and landfall direction, the SLOSH model outputs the
maximum storm surge heights at each grid cell in a basin. The SLOSH model
results were used to obtain estimates of surge elevations at various locations
such as at the coastal line, Yankeetown, Inglis, and near the LNP site due to
hypothetical hurricanes of Category 1 through Category 5 impacting the Cedar
Key region.

The third approach was based on correlating the estimates of surges at the
coastline from the SLOSH model and Hsu’s empirical equation
(Reference 2.4.5-208) for various categories of hurricanes.

Coastal line surge results obtained from the second and third approaches were
used to determine a relationship between these two approaches. The obtained
relationship was used to determine the expected PMH surge elevation at the
coastal line. Further, the coastal line surge elevations for various categories of
hurricanes were related to surge elevations at inland locations such as
Yankeetown and Inglis, Florida. These relationships were utilized to determine
the PMH surge elevation at the LNP site. Before discussing the PMH and
probable maximum surge (PMS) analyses, it is necessary to discuss the datums
used for the surge elevation.

There are several datums that have been mentioned in this report. Datums are of
two types: tidal and fixed. For example, msl pertains to the local mean sea level
(msl), which is a tidal datum as it is based on astronomical tides. A tidal datum is
determined over a 19-year National Tidal Datum Epoch. NAVD88 and NGVD29
are fixed geodetic datums whose elevation relationships to local msl and other
tidal datums may not be consistent from one location to another. NAVD88
replaced NGVD29 as the national standard geodetic reference for heights.
Benchmark elevations relative to NAVD88 are available from National Geodetic
Survey (NGS) through the World Wide Web. For the LNP site, the nearest tidal
datum is located at the Cedar Key, Florida. Elevations of the Cedar Key tidal
datum are defined with respect to tides as given in Table 2.4.5-204 based on
1983 — 2001 epoch (Reference 2.4.5-209).

24522 PMH Surge Level Determination Using Regulatory Guide 1.59

The NUREG-0800, Revision 3 (March 2007) recommends the storm surge
induced by the PMH should be estimated as recommended by Regulatory
Guide 1.59 and supplemented by current best practices. Appendix C of
Regulatory Guide 1.59 presents timesaving methods of estimating the maximum
stillwater level of the PMS from hurricanes at open coast sites on the Atlantic
Ocean and Gulf of Mexico. According to Regulatory Guide 1.59, these
procedures are based on PMS values determined by the NRC staff and its
consultants and by applicants for licenses that have been reviewed and accepted
by the NRC staff. Estimates of open-coast stillwater levels at various selected
locations are given in Regulatory Guide 1.59. In order to determine estimates of
the PMS stillwater level at an open coast site other than these locations,
interpolation between these known locations on either side of the site under
study can be used after locating it, based on its site-specific bathymetry. The
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location of the site under study is determined by comparing its ocean profile
down to a depth of 182.9 m (600 ft.) MLW to the profiles given in Appendix C of
Regulatory Guide 1.59.

In the current analysis, the site under study is very close to Crystal River where a
PMS estimate is readily available. Therefore, it can be assumed that the PMS
estimate at the coastal line for the LNP site is approximately equal to the open
coast PMS estimates for Crystal River. For the open coast location in Crystal
River, Table C.1 of Regulatory Guide 1.59 gives the following PMS data:

Wind setup =8.09 m (26.55 ft.)
Pressure setup =0.81 m (2.65 ft.)

Initial rise =0.18 m (0.60 ft.)

10 percent exceedance high tide =1.3m (4.30 ft.) MLW
Total surge =10.39 m (34.10 ft.) MLW

Using the above information along with the Cedar Key datum elevation given in
Table 2.4.5-204, the PMS estimate at the coastal line for the LNP site is 10.89 m
(35.72 ft.) NAVDSS.

24523 Storm Surge Analysis with SLOSH

The second approach for estimating the maximum storm surge at the LNP site is
based on results from the SLOSH numerical model corresponding to various
categories of hurricanes. SLOSH is a mathematical model that stands for Sea,
Lake, and Overland Surge from Hurricanes (Reference 2.4.5-210). SLOSH was
developed by the NWS to estimate storm surge heights and winds associated
with historical, hypothetical, and predicted hurricanes (Reference 2.4.5-210).
SLOSH is the basis for Hurricane Evacuation Studies (HES) and is the primary
model used by FEMA, the NOAA, and the USACE (Reference 2.4.5-210).

The National Hurricane Center (NHC) uses the SLOSH model to determine the
timing, severity, and sequence of wind and storm surge hazards that can be
expected from hurricanes of various intensities, tracks, and forward speeds
striking the study area, computing the potential effects of many hundreds of
theoretical hurricanes (Reference 2.4.5-211). SLOSH is a mathematical model
that cannot perfectly replicate nature. Verification of the SLOSH model was
conducted by the NHC with real-time runs of historical storms

(Reference 2.4.5-212). The computed surge heights are compared with those
measured from historical storms and, if necessary, adjustments are made to the
input or basin data. The SLOSH model is generally accurate within plus or minus
20 percent (Reference 2.4.5-213). Based on a statistical analysis conducted by
the NHC, adding 20 percent to the computed SLOSH surge values would
eliminate most of the potential negative errors. However, such an adjustment
would also add additional surge height to those values that already contain
positive errors, possibly overestimating the surge heights produced by the
SLOSH model.
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The point of a hurricane's landfall is crucial to determining which areas will be
inundated by the storm surge. If the hurricane forecast track is inaccurate,
SLOSH model results will be inaccurate. The SLOSH model, therefore, is best
used for defining the potential maximum surge for a location

(Reference 2.4.5-213).

Additional features of the SLOSH model output are given below
(Reference 2.4.5-210):

J SLOSH can estimate water surface elevations due to the storm surge for
both the open coast and on land.

. MEOW: It stands for “Maximum Envelope of Water.” Envelope refers to
the maximum height the water reaches at any point in time at every grid
cell in the SLOSH basin, for a given hypothetical storm. The MEOW is
formed from a composite of many individual SLOSH model runs. It is the
set of the highest surge values at each grid location for a given storm
category, forward speed, and direction of motion, regardless of which
individual storm simulation produced the value. The NHC has generated
one MEOW for each storm category, storm direction, forward speed, and
tide level used in the simulation study.

o MOM: Maximum of the MEOWs (MOMSs) are further combinations of
MEOWs. As in the case of MEOWSs, the purpose of preparing MOMs is to
compensate for forecasting inaccuracies. MOMs are created by the NHC
by extracting the highest peak surge values from two or more MEOWs.

. Adjustments to Astronomical Tide: The SLOSH output is a combination of
the normal tide and the storm surge to generate the total increase in
water level due to a given storm. The SLOSH model accounts for
astronomical tides by specifying the initial tide level. In this analysis, the
SLOSH model considers an initial mean tide of 2.5 ft. NGVD29. However,
the 10 percent exceedance high tide for Cedar Key is 4.3 ft. MLW. The
equivalent value of the 10 percent exceedance high tide for Cedar Key in
NGVD29 is 2.01 ft. Therefore, the assumed initial tide elevation in the
SLOSH model is 0.49 ft. higher than the 10 percent exceedance high tide
for the Cedar Key NOAA gauge site. Thus, the SLOSH model output
needs to be corrected by subtracting 0.49 ft.

o Adjustments to Wave Effect: The SLOSH model does not provide data
concerning the additional heights of waves generated by wind-driven
waves on top of the stillwater storm surge.

SLOSH is a two-dimensional finite difference code that uses an adaptive
curvilinear grid for various regions along the Gulf and Atlantic coasts. SLOSH
assumes uniform friction to solve the equations of motion for reference basins
along the Gulf of Mexico and Atlantic Ocean coast. A geographical region with
known values for topography and bathymetry is called a SLOSH basin. The
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individual elements of the SLOSH grid are the basis for calculating water surface
elevations caused by storm surge in a specific SLOSH basin. The grid allows for
barriers to flow, cuts in barriers, one-dimensional flow in rivers and streams, and
increased friction for trees and mangroves in certain grid blocks to be taken into
consideration in the calculations. The water depth is calculated based on the
elevation of the grid cell and the amount of water that is able to flow into that cell.
The water surface is found at the elevation of the water depth combined with the
average ground elevation of the grid cell. The SLOSH model contains
topographic information for each grid cell. These data are combined with the
storm surge calculations based on the storm characteristics to determine the
water surface elevations caused by storm surge.

Given a SLOSH basin and a hurricane track (identified by its pressure, radius of
maximum winds, location, direction, and speed), the SLOSH model solves a
complex set of equations to determine the water surface elevations caused by
storm surge. Figure 2.4.5-219 shows the grid for the SLOSH model’'s Cedar Key
Basin, which contains the LNP site location. The parameters for various
categories of hurricanes considered in the SLOSH modeling are given in

Table 2.4.5-205 (Reference 2.4.5-214).

To determine the surge levels at the coastal line, four different points near the
LNP site were selected as shown on Figure 2.4.5-220. Tables 2.4.5-206,
2.4.5-207, 2.4.5-208, and 2.4.5-209 show the maximum surge levels at these
locations for each category of hurricane. Table 2.4.5-210 lists the maximum
surge levels at these points along with the average of these four surge levels.

Maximum water elevations obtained by the SLOSH model at Yankeetown
(29° 1'46.99"N, 82°42'58.00"W) and Inglis (29°1'48.00"N, 82°40'8.00"W)
(Reference 2.4.5-215) are given in Table 2.4.5-211.

As is clear from Table 2.4.5-211, the SLOSH MOM scenario predicts that the
LNP site is dry for Category 1 through Category 5 hurricanes. The maximum
water surface elevations as obtained from the SLOSH model are shown
graphically on Figures 2.4.5-221, 2.4.5-222, 2.4.5-223, 2.4.5-224, and 2.4.5-225.

24524 PMH Surge Level Determination Using Hsu’s Empirical Method

The maximum storm surge may be estimated rapidly by modifying Jelesnianski’s
method (1972) as proposed by Hsu (2004) (References 2.4.5-208, 2.4.5-216,
and 2.4.5-217). According to Hsu (Reference 2.4.5-208), the maximum storm
surge, Sp, can be estimated using the equation:

S, =0.07(1010- P, )F,F,, Equation 2.4.5-1

where Sp is in meters msl, Pyis the minimum sea level pressure in millibars (mb),
Fs is the shoaling factor (obtained from Figure 2.4.5-226, Reference 2.4.5-208),
and F, is the correction factor for storm motion (from Figure 2.4.5-227,
Reference 2.4.5-208). In order to determine Fs, one should know the coastal
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distance of the shoreline site. The locator map with coastal distances given in
NOAA NWS Report 23 (Reference 2.4.5-205), was used to determine the coastal
distance of the Cedar Key NOAA gauge site. The coastal distance of the Cedar
Key NOAA gauge site is little more than 1931.2 km (1200 mi.). Figure 2.4.5-226
also specifies the location of the Cedar Key NOAA gauge site and its
corresponding value of Fs = 1.6. In order to determine F,,, one should know both
the forward speed and track direction of the PMH storm. Table 2.4.5-203 lists
these parameters for the PMH storm. Using PMH parameters given in

Table 2.4.5-203 along with Figure 2.4.5-227, the maximum value of Fy was found
to be 0.7. Table 2.4.5-212 presents the PMH parameters used for the Hsu (2004)
method.

This technique is of great value, particularly when either a rapid estimation of
probable storm surge is needed or areas with limited availability of input data are
required for detailed modeling. Using Equation 2.4.5-1, Hsu et al. estimated
storm surge heights generated by hurricanes Katrina and Rita in 2005
(Reference 2.4.5-208). Based on comparisons between these estimated and
observed surge heights, the surge heights calculated using Equation 2.4.5-1
were found to be in reasonable agreement with preliminary watermark
measurements.

The maximum coastal surge heights were calculated using Hsu’s empirical
equation for various categories of hurricanes. The surge heights estimated using
Equation 2.4.5-1 were converted into NGVD29 datum. As is clear from

Table 2.4.5-204, the elevation of the Cedar Key NOAA gauge site is 1.24 m

(4.06 ft.) NAVD88. Using the VERTCON tool (Reference 2.4.2-202), latitude,
longitude, and orthographic height in NAVD88, the corresponding elevation of the
Cedar Key NOAA gauge site was found to be 1.443 m (4.733 ft.) NGVD29.

Using this information, a given elevation in msl datum can be converted to
NGVD29 datum. For example, an elevation of X ft. msl can be converted into the
NGVD29 datum using the following expression:

Elev ft. NGVD29 = X ft. msl + msl datum (3.84 ft.) - NGVD29 datum
(4.733 ft.)

The above expression can be written as:
Elev ft. NGVD29 = (X ft. msl - 0.893)

After making a datum conversion from msl to NGVD29, surge elevations
estimated using Hsu’s model were compared with those obtained from the
SLOSH model. Table 2.4.5-213 and Figure 2.4.5-228 present this comparison.
The data plotted on Figure 2.4.5-228 give the following relationship between the
coastline surge elevations resulted by these two different approaches:

SLOSH Model Coastline Storm Surge Elev. (ft. NGVD29) =
1.07 * Hsu's Model Coastline Storm Surge Elev. (ft. NGVD29)+0.8

Equation 2.4.5-2
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It is clear from Figure 2.4.5-228 that the maximum storm surge heights at the
coastal line for hurricane Category 1 through Category 5, calculated using Hsu’s
method, are in good agreement with the storm surge heights obtained from the
SLOSH model. Thus, Hsu’s model can be used to predict the coastline storm
surge due to PMH. As indicated in Table 2.4.5-213, the surge elevations
estimated using Hsu’s model are consistently higher than those obtained from
the SLOSH model. Therefore, the surge elevations obtained from Hsu’s model
are conservative.

Using the results tabulated in Table 2.4.5-210 and Table 2.4.5-211, the coastal
storm surge heights and their corresponding water elevations at Yankeetown and
Inglis were plotted as shown on Figure 2.4.5-229. This figure suggests that there
is a relationship between the open coast surge height and water elevation at a
given inland location. Knowing the coastal surge height for a given storm, the
water elevation at Yankeetown can be calculated using the following equation:

Water Elev. at Yankeetown ( ft. NGVD29) =

) Equation 2.4.5-3
1.06* Coastal Surge Height (ft. NGVD29)—0.02

Similarly, the water elevation at Inglis can be calculated using the following
equation:

Water Elev. at Inglis (ft. NGVD29) =

) Equation 2.4.5-4
1.182* Coastal Surge Height (ft. NGVD29)—1.9

For a given storm, the water elevation at the LNP site can be extrapolated using
the following equation:

(WElngliv - WEYankee ) .
Yankee + (CD : (CD LNP ~ CDYankee) Equat|0n 2.4.5-5

WE,., = WE
o - CD Yankee )

Inglis

where, WE yp and CDnp are the water elevation (ft. NGVD29) and distance (mi.)
of the LNP site from the coastal line, WEyankee @nd CDvankee are the water
elevation (ft. NGVD29) and distance (mi.) of Yankeetown from the coastal line,
and WEngis and CDngis are the water elevation (ft. NGVD29) and distance (mi.) of
Inglis from the coastal line. Using Equation 2.4.5-5, the water elevation at the
LNP site corresponding to the various hurricane storm Category 1 through
Category 5 were determined as tabulated in Table 2.4.5-214.

24525 Determination of Water Elevation at the LNP Site Corresponding
to PMH

As shown in Table 2.4.5-203, the PMH parameters vary in a certain range. In
order to determine surge elevation, various combinations of probable maximum
hurricane parameters were randomly selected using the Monte Carlo Simulation
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(MCS) technique. Based on 1000 MCS simulations, the coastal surge and water
elevations at Yankeetown and Inglis were determined. Using these elevations,
water elevations at the LNP site were determined as given on Figure 2.4.5-230.
The maximum surge stillwater elevation including 10 percent exceedance high
tide was found to be 12.97 m (42.54 ft.).

24526 Seiches

Seiches are standing waves of a relatively long period that occur in lakes, canals,
bays, and on the open coast. According to the USACE, a seiche is defined as
(Reference 2.4.5-218):

a. A standing wave oscillation of an enclosed waterbody that continues,
pendulum fashion, after the cessation of the originating force, which may
have been either seismic or atmospheric.

b. An oscillation of a fluid body in response to a disturbing force having the
same frequency as the natural frequency of the fluid system. Tides are
now considered to be seiches induced primarily by the periodic forces
caused by the Sun and Moon.

Other than the Gulf of Mexico and Lake Rousseau, there are no large bodies of
water in the study area. Further, neither of these water bodies are in the
immediate vicinity of the LNP site. Additionally, seiche has not been considered
as the controlling influence for these bodies of water. Therefore, the potential for
flooding at the site due to seiche effects is considered insignificant.

2453 Wave Action
2.4.5.31 Wave Action and Breaking Wave Setup

As mentioned in FSAR Subsection 2.4.5.2.3, the SLOSH model does not include
the additional heights generated by wind-driven waves on top of the stillwater
storm surge. Therefore, wind-driven wave height needs to be determined. Within
the surf zone, wave breaking is the dominant hydrodynamic process. Waves
approaching the coast increase in steepness as water depth decreases. When
the wave steepness reaches a limiting value, the wave breaks, dissipates
energy, induces nearshore currents, and results in an increase in water level.
This super elevation of mean water level caused by wave action is called wave
setup. The most important physical parameter that affects the magnitude of wave
setup is the depth of the water on which the surface waves are traveling. In the
surf zone, water depth is not a constant; instead it varies with surge stage and
ground elevation. These variations in water depth influence wave breaking. The
variable water depths can produce major variations in wave conditions over short
distances. In order to account for these variations and select the most critical
combination of ground elevation and surge elevation, an MCS technique has
been used.
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Assuming the deep-water depth of 10 m (32.8 ft.), the limiting wave period was
determined to be approximately 10 seconds. Further, assuming variation in
ground surface elevation from 6.1 m to 7.6 m (20 ft. to 25 ft.) and surge elevation
from 12.2 m to 12.8 m (40 ft. to 42 ft.), the wave setup was determined using the
step-by-step approach in Chapter 4 of the Coastal Engineering Manual
(Reference 2.4.5-219). In order to account for the variation in ground surface and
surge elevations, both the ground surface and surge elevations were assumed to
be uniformly distributed between their ranges. The wave setup was determined
by using 1000 random combinations of ground surface and surge elevation to
conduct MCS simulations. The maximum wave setup was found to be 1.85 m
(6.08 ft.).

24.5.3.2 Wave Runup

To calculate wave runup under PMH conditions for the LNP site, the step-by-step
approach in Chapter 4 of Coastal Engineering Manual (Reference 2.4.5-219) was
used. The same parameters used in the wave setup calculation were used for
the wave runup calculation. Further, an MCS simulation was used to incorporate
variability in wave runup parameters. Based on the MCS simulation, the
maximum wave runup was found to be 0.27 m (0.90 ft.).

The combined effect of wave setup and runup from wind-driven wave action as
obtained by 1000 MCS runs is given on Figure 2.4.5-231. It is important to
mention that the surge boundary remains on the west side of U.S. Highway 19,
which is about 3.2 km (2 mi.) away from the LNP site. Thus, this temporary
increase in water level due to wave setup will quickly disperse and it is unlikely to
reach to the LNP site.

24533 Total Water Depth Due to PMH Surge and Wave Action

According to the NRC guidelines, the total potential water depth at the LNP site is
the sum of stillwater depth including 10 percent exceedance high tide, wave
setup, and wave runup. In order to combine the surge, wave setup, and wave
runup, the combined surge and wave action components were incorporated into
a single MCS model. The obtained result of the MCS simulation is given on
Figure 2.4.5-232. The maximum total water elevation was found to be about
15.10 m (49.52 ft.) NGVD29 or 14.79 m (48.52 ft.) NAVD88. The histogram of the
maximum water elevation that indicates the expected probability associated with
various water elevations is shown graphically on Figure 2.4.5-233. Additionally,
0.4 ft. and 0.6 ft. were added into the total water elevation to account for potential
long-term sea level rise and sea level anomaly, respectively. Thus, including
potential long-term sea level rise and sea level anomaly, the PMF elevation is
15.40 m (50.52 ft.) NGVD29 or 15.10 m (49.52 ft.) NAVD88. The results of PMH
surge and wave action analysis have been summarized in Table 2.4.5-215.
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2454 Confirmatory Analysis for PMH Surge Using SLOSH Computer
Model

A confirmatory Sea, Lake, and Overland Surges from Hurricanes (SLOSH)
computer model analysis was performed for different PMH scenarios based on
PMH parameters obtained from National Oceanic and Atmospheric
Administration (NOAA), National Weather Services (NWS) Report 23 (Reference
2.4.5-205). The highest surge elevation at the LNP site, including 10 percent
exceedance high tide and long-term sea level rise, was computed. To this
computed surge elevation, corresponding wind-wave setup and wind-wave runup
were added to obtain the maximum surge level at the LNP site.

24541 SLOSH Computer Model

SLOSH is a two-dimensional, finite difference code that uses an adaptive
curvilinear, polar coordinate grid for regions along the Gulf and Atlantic coasts.
SLOSH assumes uniform friction to solve the equations of motion for reference
basins. A geographical region with known values of topography and bathymetry
is called a SLOSH basin.

The SLOSH computer model is developed and maintained by the NWS and is
used to generate real time forecasting of hurricane storm surge on continental
shelves, along coastlines and across inland water bodies. A detailed discussion
of the model is presented in FSAR Subsection 2.4.5.2.3. SLOSH computer
program Version 3.95 (v3.95) was used for the estimation of PMH surge water
level at the LNP site. The SLOSH computer program was obtained from NWS
and is the version currently used by the NWS for hurricane prediction for the
region where the LNP site is located.

24542 Cedar Key Basin Grid

For purposes of modeling the coastline of Gulf of Mexico, the NWS generated
multiple SLOSH basin grids. The project site falls within the Apalachicola,
Tampa, and Cedar Key SLOSH basin grids (Figure 2.4.5-234). The Cedar Key
basin grid best represents the conditions specific to the project site and this basin
was used for the PMH surge computation.

The basin grid, topographic and bathymetric data provided with SLOSH input
files by NWS was used in the computation. In the examination of the LIDAR
coverage used by NWS in the Cedar Key SLOSH basin, it was observed that the
state LIDAR coverage did not encompass the area around the site. Thus, the
highest elevation assigned by the NWS in the Cedar Key grid is 10.7 m (35 ft.)
NAVDB88 and serves as a default maximum height of any grid cell.

A LIDAR topographic survey was performed for the LNP site area with the
vertical datum NAVD88. This LIDAR data and processed topographic contours
for site area were incorporated into the state LIDAR data used by the NWS in the
original Cedar Key grid. These new contours were then averaged for specific
grids where the NWS assigned elevation did not correctly represent the
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topography. Subsequently, at each grid point, the existing grid elevation was
compared with the average elevation obtained from the LIDAR data for the site.
When a difference was noted, the existing grid elevation was modified based on
this additional LIDAR data set. Grid cells outside the project area were also
checked against elevations from South Florida Water Management District
(SFWMD) USGS topographic information (Reference 2.4.5-220) to ensure that
the elevations in the NWS grid were correctly represented. This revised grid data
file was used for the SLOSH PMH simulations.

The SLOSH v3.95 FORTRAN code provided by NWS also contained a limitation
wherein grid cells with elevations greater than 10.7 m (35 ft.) NAVD88 were
removed from the flooding computation (i.e., these cells could never be flooded).
It was confirmed from NWS that the 10.7 m (35 ft.) limit for surge in the SLOSH
program is historical and does not pose any particular problems when it is
relaxed. Since the LNP site is located at elevation greater than 10.7 m (35 ft.),
the code was modified to allow flooding for any grid with elevations less than
17.1 m (56 ft.), where surge elevations were greater than the elevation of the cell,
including those near the site. Once the code was modified, a new executable file
was compiled. The SLOSH program code was validated with and without the
changes in the code to determine that the changes in the code were effective
and accurate in allowing flooding at elevations greater than 10.7 m (35 ft.) The
validation for the SLOSH program was performed by comparing the same
hurricane scenario for each code. The revised code was then validated against
historical High Water Mark (HWM) data points for locations within Cedar Key
Data Grid from a published FEMA report (Reference 2.4.5-221) for Hurricane
Frances (2004) with the surge elevations computed using the SLOSH model.

24543 PMH Parameters for LNP Site

NOAA Technical Report NWS 23 (Reference 2.4.5-205) defines the PMH as a
hypothetical steady state hurricane, with a specific combination of five
meteorological parameters that will generate the highest sustained wind speed
that can probably occur at a specified coastal location. The five meteorological
parameters are central pressure, Po; peripheral pressure, Pw; radius of
maximum winds, R; forward speed, T; and track direction, ©.

It is determined that the location of the LNP site is at approximately nautical mile
marker 1125 in the NWS Report 23 (Reference 2.4.5-205). Using this location
the PMH parameters were extracted from Reference 2.4.5-205. The peripheral
pressure Pw for a PMH for the site is fixed at 1020 mb. As the Central Pressure,
Po, increases, the pressure deficit (Pw — Po) decreases and consequently, the
PMH induced surge will decrease with increasing PO. For the evaluation of
maximum surge at site, the PMH is assumed to be a steady state PMH and the
value of Central Pressure, Po, is taken to be the minimum specified value in
NWS 23. Table 2.4.5-216 is a compilation of the selected PMH values, which are
the same as the PMH parameters presented in the Table 2.4.5-203, except for
minor variations in central pressure (Po), forward speed (T) and lower limit of the
Track Direction (©). However, the track directions for maximum surge producing
cases are well within the range of the values presented in Table 2.4.5-216.
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24544 Antecedent Water Level

For the computation of PMH surge water level at the LNP site using the SLOSH
model, the initial open water level at the coast was determined by adding the
long term sea level rise to the 10 percent exceedance high tide estimated based
on observed tide data for this region. For the period from 1983 to 2010, the
monthly extreme tide values were obtained from Reference 2.4.5-222. The spring
high tide values were sorted from high to low and converted from the local station
datum to NAVD88. The percent exceedance was tabulated from the sorted data.
The 10 percent exceedance spring high tide elevation is calculated to be 1.0 m
(3.23 ft.) NAVDSS.

NOAA has evaluated sea level rise trends for each tide station. Figure 2.4.5-235
provides the data for the mean sea level trend at the Cedar Key tide gauge,
station 8727520. The mean sea level trend has been calculated by NOAA to be
+1.80 millimeters/year with a 95 percent confidence interval of +/-0.19 mm/yr
based on monthly mean sea level data from 1914 to 2006. This is equivalent to a
mean sea level rise of 0.2 m (0.59 ft.) in 100 years. The sea level rise of 0.2 m
(0.59 ft.) in 100 years as evaluated by NOAA at the Cedar Key tide gauge station
is appropriate for use as the sea level rise rate for the LNP site. Combining the
initial water level of 1.0 m (3.23 ft.) NAVD88, corresponding to the 10 percent
exceedance spring high tide with long term sea level rise of 0.2 m (0.59 ft.), an
initial water level of 1.2 m (3.82 ft.) NAVD88 was used for all the SLOSH model
runs.

24545 Preliminary SLOSH Model Runs

A set of preliminary runs (matrix of 576 cases), as presented in Table 2.4.5-217,
were input into the SLOSH model. The matrix of simulations representing the
lower and upper limits of the PMH as listed in the table encompassed 16 landfall
locations within 27 mi. north and 6.5 mi. south of the project site, 3 radii of
maximum winds, 3 forward speeds, and 4 directions for the storm track. For the
preliminary simulations, the pressure deficit was fixed at 130 mb at all times
during the SLOSH simulation. These preliminary runs were used to narrow the
range of parameters which had the greatest effect on surge values at the site.

Figure 2.4.5-236 provides a map of the landfall locations examined. As seen in
Figure 2.4.5-236, most of the landfall locations are north of the project site. This
is because the northeast quadrant of a hurricane (north being the axis of the
hurricane track) will produce the greatest surge due to the counter clockwise
rotation of the wind field; therefore, it would be expected that landfalls north of
the project site will produce the greatest surge. This was confirmed from the
preliminary run results.

Table 2.4.5-218 provides a summary of the minimum and maximum surge values
calculated for each of the landfall locations (Figure 2.4.5-236). For all
combinations of landfall locations, and forward speed, with the radius of
maximum winds set at 7.5 mi. or 17 mi., no surge is produced at the site. Only
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simulations that used a radius of maximum winds of 26 mi. produced surge this
far inland at the site.

24546 Pressure Deficit Scenarios

Data and studies demonstrate that a constant pressure deficit is not
representative of the normal evolution of a large hurricane as it approaches and
makes landfall. As hurricanes reach landfall, central pressure begins to rise
resulting in an exponential decay of pressure deficit with time (Reference
2.4.5-223). After the preliminary simulations were completed, the pressure deficit
for each storm simulation was varied in the matrix of cases for the final
simulations. Reference 2.4.5-223 provides a method for calculating the pressure
deficit decay for hurricanes making landfall on the peninsula of Florida. The
calculated change in pressure deficit at 6, 12, 18, and 24 hours after landfall is
shown in Table 2.4.5-219.

Three scenarios for the change in pressure were selected to examine the effect
of a change in pressure deficit with respect to the time of landfall. Table
2.4.5-220 describes each scenario and Figure 2.4.5-237 provides a graph of the
change in pressure deficit with time for the three scenarios. Figure 2.4.5-237 also
provides a comparison with pressure data from significant hurricanes that made
landfall along the Gulf of Mexico. It is seen that as the storms approach landfall
(at time=0 hours) the pressure deficit increases with the maximum occurring
before or at landfall. Figure 2.4.5-237 shows that most of the storms also show a
nearly linear ramp up of pressure deficit prior to landfall with an exponential
decay after landfall. The decay after landfall follows the calculation of decay
provided by Reference 2.4.5-223.

24547 Final SLOSH Model Runs

It was determined from the preliminary runs that storms from the 13 most
northern landfall locations produced the greatest surge when combined with a
radius of maximum winds of 26 mi., and forward speed of 23 mph. These
parameters were used to generate the matrix of simulations for the final
computations of PMH surge.

For the final runs, as shown in Table 2.4.5-221, 182 SLOSH simulations were
performed for each scenario, at 26 landfall locations spaced approximately a mile
apart. These 26 landfall locations were chosen within the range of the 13
landfalls short listed from the preliminary runs. The radius of maximum winds and
forward speed were fixed at 26 mi. and 23 mph respectively.

At each landfall location, the storm approach direction was varied, at 5° intervals,
within the track direction range of 215°N-245°N PMH outlined in Table 2.4.5-216.
Consequently for each of the 26 landfall locations seven storm directions were
modeled resulting in 182 SLOSH simulations for each scenario. Figure 2.4.5-238
shows the storm parameters for a single landfall location, used for the final
simulations.
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For each of the scenarios, 182 simulation runs were preformed. From these
simulations for each of the scenarios the highest surge elevation at the LNP site
was extracted. Table 2.4.5-222 provides a listing of the storm parameters and,
the corresponding maximum surge for each pressure deficit scenario.

Figures 2.4.5-239, 2.4.5-240, 2.4.5-241, 2.4.5-242, 2.4.5-243, and 2.4.5-244
provide the SLOSH display screenshots and maps displaying the surge at the
time of the peak surge for the site, for Scenarios 1, 2, and 3, shown in Table
2.4.5-222.

Scenario 1 (constant Ap) produces marginally higher surge value than the other
two pressure deficit cases. This result was expected and represents the most
conservative of the final simulations.

For all scenarios, the time variations of surge elevation, wind speed and wind
direction follow the pattern shown in Figure 2.4.5-245. The maximum surge
condition of 14.5 m (47.7 ft.) for Scenario 1, Run #101, is depicted in Figure
2.4.5-245. The cells that include the site have an average elevation of 12.8 m
(42 ft.); the cell remains dry until the surge elevation exceeds 12.8 m (42 ft.). The
peak surge elevation occurs at the site for a narrow time frame, one time step, of
ten minutes. Water enters the cell at one time step (10 minutes) prior to the peak.
Peak winds of 180 mph are felt for about one hour with the peak surge occurring
20 minutes after the winds have begun to decline below 180 mph. Wind direction
is northwesterly (onshore) as the hurricane makes landfall, clocking around to an
easterly direction (offshore) over a 5-hour period as the hurricane passes,
consistent with the typical dynamics of hurricanes.

2454.7.1 Additional SLOSH Run with Higher Initial Water Level Based
on RG 1.59

In FSAR Subsection 2.4.5.4.4 the 10 percent exceedance spring high tide was
computed based on observed tide data. The 10 percent exceedance spring high
tide was also determined following the Regulatory Guide 1.59 (RG 1.59). The

10 percent exceedance spring high tide value of 4.3 ft. MLW for Crystal River
was directly obtained from Table C1 of RG 1.59. As this value from RG 1.59 is
based on MLW datum, it was converted to NAVD88 using the datum conversion
chart from Reference 2.4.5-226. Using the above conversion, the 10 percent
exceedance high tide value of 4.3 ft. MLW is converted to 0.82 m (2.68 ft.)
NAVDS88. Also using the latest tidal epoch from Reference 2.4.5-227 for the
period of 1983 to 2001 for Cedar Key, and following the RG 1.59, the 10 percent
exceedance, predicted high tide level is computed to be 0.80 m (2.63 ft.)
NAVDB88. Conservatively, the 10 percent exceedance predicted high tide value of
0.82 m (2.68 ft.) NAVD88, computed using Table C1 of RG 1.59, was combined
with initial rise of 0.18 m (0.6 ft.) to obtain 10 percent exceedance high tide level
of 1.00 m (3.28 ft.) NAVD88. This 10 percent exceedance high tide level of

3.28 ft. NAVD88 is 0.02 m (0.05 ft.) higher than 10 percent exceedance high tide
level of 3.23 ft. NAVD88 computed using observed tide data. By adding

10 percent exceedance high tide of 3.28 ft. NAVD@88 to the long-term sea level
rise of 0.59 ft., an initial water level of 1.18 m (3.87 ft.) NAVD88 was obtained.
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In FSAR Subsection 2.4.5.4.7 Scenario 1, which resulted in maximum PMH
surge, an initial water level of 1.16 m (3.82 ft.) NAVD88 was used based on
observed tide data. An additional SLOSH run was performed with a higher initial
water level of 3.87 ft. NAVD88 along with other input data used for Scenario 1.
The PMH surge level obtained for this run was 14.54 m (47.7 ft.) NAVD88, which
is the same as obtained for Scenario 1. Figure 2.4.5-247 shows the maximum
surge at the LNP site for this additional SLOSH run.

24548 Wind Wave Set-up and Run-up

Waves near the LNP site generated by the PMH design storm, as they propagate
from the deep water of the Gulf, are influenced by gently sloping continental
shelf. The winds continue to add energy into the wave field, however, energy
dissipation due to bottom friction is significant and plays a major role in
controlling and reducing the height of the waves as they approach the coast and
then pass over the flooded landscape.

Based on Reference 2.4.5-224 and Reference 2.4.5-225, the wave setup at LNP
site is conservatively estimated as 0.2 m (0.6 ft.).

For computation of wave runup, the elevation of the top of structure was chosen
as the plant grade elevation of 15.2 m (50 ft.) NAVD88 for Units 1 and 2. The
elevation at the toe of structure was determined based on the grade at the toe of
the fill slope for Units 1 and 2. The depth of water at the toe of structure was
based on the water level (PMH surge + Wave setup) of 14.7 m (48.3 ft.). The
slope of the earthen structure (embankment) for all scenarios was assumed to be
3H:1V. The nearshore slope for all scenarios was calculated from station 300 to
station 1300 as shown in Figure 2.4.5-246.

The depth of water at the embankment slope is shallow and the high hurricane
winds are expected to generate waves that will break. Therefore, wave runup at
the plant buildings was estimated due to a breaking wave generated based on
the local depth from the maximum surge elevation of 14.72 m (48.3 ft.) NAVD88.
The Coastal Engineering Manual approach was used to estimate the wave runup
at the LNP site. Wave runup was computed using the CEM Equation VI-5-7
(Reference 2.4.5-228) which is given by:

RuZ%

=1.58,7. 7,775 Equation 2.4.5-6

Where R, is the runup level exceeded by 2 percent of the incident waves,

H;, is the significant wave height,

op is the surf similarity parameter,

v: is the reduction factor for surface roughness (y, = 1 for smooth slopes),
Vs is the reduction factor for influence of a berm (y, = 1 for non-bermed
profiles),
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vr is the reduction factor for non-Rayleigh distributed waves (y, = 1 for Rayleigh
distribution), yg is the reduction factor for angle of incidence, B, of the waves (y;
= 1 for head-on waves).

This equation includes reduction factors (coefficients) that are selected based
upon the specifics of the wave environment and the character of the structure.
They are applied to account for the influence of surface roughness, y,, the
presence of a berm yy, shallow-water conditions where the wave height
distribution deviates from the Rayleigh distribution, y;, (as is the case herein),
and the angle of incidence of the waves, yj.

The surf similarity parameter is defined by CEM Equation VI-5-2 (Reference
2.4.5-228) as,

tan o
27H

gT 2 :
P Equation 2.4.5-7

fop =

Where: a is the slope angle, g is the acceleration due to gravity (32.2 ft/s?), Hs is
the significant wave height, and T, is the peak wave period.

The limiting wave period from CEM Equation 11-2-39 (Reference 2.4.5-229) is
calculated as 1.96 seconds. Using the embankment slope of 3H:1V (tana =
0.3333) and breaking wave height of 0.78 times depth of water (0.78 x 1.3 ft.),
the surf similarity parameter, &, is estimated as 1.479.

Because the design wave is a regular, depth-limited wave, and not based on a
Rayleigh distribution, a reduction factor v, is calculated using CEM Equation VI-
5-10 (Reference 2.4.5-228).

H,, ;
=—=" Equation 2.4.5-8
£ 1.4H a

As all waves are uniform under the depth-limited condition (H,y = Hs), a reduction
factor y,is estimated as 0.71. A surface roughness reduction factor, y;, of 0.94 is
used based on the condition that the embankment slope is covered with grass.
Table VI-5-3 (page VI-5-11 of Reference 2.4.5-228) provides a range for y, and
0.94 was chosen as the appropriate value for the LNP site. Conservatively using
Yo =1, yg = 1 (for normally incident waves), and a significant wave height Hs of
1.0 ft., the wave runup, Ry, from Equation 2.4.5-6 is calculated to be 0.45 m
(1.48 ft.).

24549 PMH Water Surface Elevation Using SLOSH Computer Model

Table 2.4.5-223 provides a summary of the total PMSS at the site with the
considerations from the maximum PMH surge value at the site as well as
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contributions from wave setup and wave runup. This table also includes the
results from PMH surge with higher initial water level of 1.18 m (3.87 ft.) NAVD88
based on RG 1.59. For all scenarios, the maximum water level remains below
the plant floor elevation of 15.5 m (51 ft.) NAVD88 for Units 1 and 2.

Consistent with the purpose and scope, plausible scenarios for the PMH were
input into SLOSH. The maximum PMH surge was calculated to be 14.5 m

(47.7 ft.) which is the most conservative of all of the peak simulation scenarios
(Ap is constant) and includes the initial open-water condition of the 10 percent
exceedance spring high tide and the published sea level rise for the next

100 years taken for the nearest tide gauge. Realistic values for wind wave setup
have been calculated and take into consideration realistic values for bed friction.
Runup was generated based on the specific conditions at the LNP site.

The computed surge elevation of 14.5 m (47.7 ft.) NAVD88 combined with wave
setup of 0.2 m (0.6 ft.) and wave runup of 0.5 m (1.48 ft.), results in a maximum

water level of 15.2 m (49.78 ft.) NAVD88. This PMH surge elevation is below the
plant floor elevation of 15.5 m (51 ft.) NAVDS88.

As shown in Table 2.0-201, the DCD plant elevation for the LNP site is 100 ft.
which is equivalent to 51 ft. NAVD88. The PMH maximum water surface
elevation including wind-wave effect is 15.17 m (49.78 ft.) NAVD88. The highest
PMH water surface elevation of 49.78 ft. NAVD88 provides 0.37 m (1.22 ft.) of
margin to the DCD Maximum Flood Level site parameter of 51.0 ft. NAVDS8S.

2455 Resonance

The LNP site is located approximately 4.8 km (3 mi.) north of Lake Rousseau
and 12.8 km (7.9 mi.) east of the Gulf of Mexico. The adverse effects on the
safety-related structures at the LNP site due to the possibility of resonance of
oscillations of waves generated either in Lake Rousseau or in the Gulf of Mexico
appears unlikely as the resonance induced water column will be quickly
dissipated.

24.5.6 Protective Structures

All safety-related structures at the plant site are protected from high water levels
up to elevation 15.5 m (51 ft.) NAVD88, which is higher than anticipated flood
levels due to wave runup associated with the Gulf of Mexico or direct rainfall at
the plant site.

2.4.6 PROBABLE MAXIMUM TSUNAMI HAZARDS
2461 Probable Maximum Tsunami
According to the NRC:

The probable maximum tsunami (PMT) is defined as that tsunami for
which the impact at a site is derived from the use of best available

Rev. 3 |
2.4-52



Levy Nuclear Plant Units 1 and 2
COL Application
Part 2, Final Safety Analysis Report

scientific information to arrive at a set of scenarios reasonably expected
to affect the nuclear power plant site taking into account: (a) appropriate
consideration of the most severe of the natural phenomena that have
been historically reported or determined from geological and physical
data for the site and surrounding area, with sufficient margin for the
limited accuracy, quantity, and period of time in which the historical data
have been accumulated, (b) appropriate combinations of the effects of
normal and accident conditions with the effects of the natural phenomena,
and (c) the importance of the safety functions to be performed

(Reference 2.4.6-201).

24.6.2 Historical Tsunami Record

Tsunamis are ocean waves generated either by seismic events (such as large
earthquakes) or nonseismic disturbances (such as volcanic eruptions or
landslides) that occur near or under the ocean. Based on the United States
historical tsunami record (Reference 2.4.6-201), tsunamis were induced by:

. Earthquake (71 percent).

. Landslides triggered by earthquakes (13 percent).
. Landslides (10 percent).

. Volcano Eruptions (2 percent).

o Others (4 percent).

These waves, generally characterized by an extremely long wavelength and
period, travel out of the area of their origin and can be extremely dangerous and
damaging when they reach the shore. As tsunamis are relatively rare,
instrumentation dedicated to collecting tsunami data has been slow to be
developed. Tide gauges were developed in the 1850s and the first tsunami was
recorded on the U.S. West Coast in 1854, after having been generated in Japan
(Reference 2.4.6-202).

As noted, the vast majority of tsunamis are produced by earthquakes. The
magnitude of an earthquake is a logarithmic measure of the amount of energy
released in the form of seismic waves from its epicenter (Reference 2.4.6-203).
Magnitude is a useful measure for characterizing earthquakes that are likely to
produce destructive tsunamis. However, there are multiple scales used to
measure the magnitude of an earthquake, and the following three have been
referenced in the literature reviewed for this report: local magnitude (M),
surface-wave magnitude (Ms), and moment magnitude (M,,).

Local magnitude, also known as the “Richter magnitude,” describes the
logarithmic relationship between earthquake size and observed peak ground
motion (Reference 2.4.6-204). Based on either S-waves or surface-waves, the
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local magnitude is generally measured at distances less than 600 km (370 mi.)
and depths less than 70 km (43 mi.) (Reference 2.4.6-203). Surface-wave
magnitude is a scale based on ground roll waves (a.k.a., Rayleigh waves), and it
is useful for more distant observations (Reference 2.4.6-204). Surface-wave
magnitude can be determined for earthquakes that are located at distances
between 20 and 160 geocentric degrees from a recording station, have a
seismic-wave period between 18 and 22 seconds, and have a depth less than
50 km (31 mi.). The moment magnitude is usually similar in value to the
surface-wave magnitude. The moment magnitude is a function of the rupture
area, fault offset or “slip,” and rock strength (as measured by the shear modulus,
M) associated with the earthquake source (Reference 2.4.6-203).

24.6.21 Sources of Historic Tsunami Data

To summarize the historical tsunamis that affected the gulf coasts of the United
States, various sources were explored for relevant information on
tsunami-generating sources and wave height and runup events. These data
sources include primarily the National Geophysical Data Center (NGDC) tsunami
database, Science of Tsunami Hazards journal archives, the USGS, the NOAA
Center for Tsunami Research and published literature on historical Caribbean
tsunamis.

The maximum height a tsunami reaches on shore is known as the “runup.” This
is the vertical difference between the msl surface and the maximum height
reached by the water on shore. A tsunami is considered particularly dangerous if
the resulting runup exceeds 1 m (3.28 ft.). The magnitude of runup is dependent
on several factors including how the tsunami’s energy is focused at the point of
impact, the tsunami’s travel path, coastal configuration in the region of impact,
and offshore topography. In general, land with steep coastal slopes or barrier
reefs experience very little runup, and are only at moderate risk from tsunamis
(Reference 2.4.6-205).

The NGDC tsunami database (Reference 2.4.6-206) is a listing of historical
tsunami source events and runup locations throughout the world that range in
date from 2000 B.C. to the present. The events were gathered from scientific and
scholarly sources, regional and worldwide catalogs, tide gauge reports, individual
event reports, and unpublished works. In this database, there are currently over
1700 source events. The global distribution of these events is 71 percent Pacific
Ocean, 11 percent Mediterranean Sea, 9 percent Atlantic Ocean and Caribbean
Sea, 6 percent Indian Ocean, and 3 percent Black Sea. There are over 9600
runup locations where tsunami effects were observed. The global distribution of
these locations is 82 percent Pacific Ocean, 6 percent Atlantic Ocean and
Caribbean Sea, 3 percent Mediterranean, 9 percent Indian Ocean, and

<1 percent in the Red Sea and Black Sea (Reference 2.4.6-206).

The USGS has published a fact sheet on improving earthquake and tsunami
warnings for the Caribbean Sea, the Gulf of Mexico, and the Atlantic Coast that
includes a map showing the seismology and tectonic setting of the Gulf Coast
and Caribbean Region from 1530 to 1991 (Reference 2.4.6-207). The map is
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reproduced on Figure 2.4.6-201 and it shows the locations of historic earthquake
epicenters and the tectonic plate boundaries in the region. NOAA’s Center for
Tsunami Research, in conjunction with the Pacific Marine Environmental
Laboratory, has developed a database that includes worldwide event monitoring
and numerical model simulations. NOAA’s database includes recent tsunami
events (Reference 2.4.6-208). Finally, the publication titled, “A Brief History of
Tsunamis in the Caribbean Sea,” is a compendium of data and anecdotal
material on tsunamis reported in the Caribbean from 1498 to 1997

(Reference 2.4.6-209). Similar historical tsunami events during 1668 to 1998
have been documented elsewhere (Reference 2.4.6-210).

246.2.2 Observed Historic Tsunami Events Impacting the Caribbean

Reference 2.4.6-209 gives an overview of the tsunami history from 1498 to 1997
in the Caribbean Sea in terms of source events and runup elevations illustrating
future expected geologic hazards. Based on this document, tsunamis are a
relatively minor hazard in the Caribbean. The record for the last hundred years
lists 33 possible tsunamis or 1 about every 3 years. It was observed that the
typical recurrence interval for the destructive tsunamis in the Caribbean is about
21 years. The last destructive tsunami in the Caribbean occurred in August 1946,
more than 60 years ago. Wave heights of 2.5 m (8.2 ft.) at Matancitas and 4 to
5m (13.1 to 16.4 ft.) at Julia Molina were reported (Reference 2.4.6-209). This
tsunami was generated by an Mg = 7.8, M,, = 8.1 earthquake that occurred about
65 km (40.4-mi.) off the northeast coast of the Dominican Republic. The waves
produced by this tsunami were recorded at Daytona Beach, Florida, at Atlantic
City, New Jersey, and at Bermuda. The travel time from the earthquake epicenter
to Atlantic City was 4.8 hours, and 4.0 hours for Daytona Beach. An aftershock
that occurred 4 days later produced a small tsunami that impacted the same
areas (Reference 2.4.6-210).

In the Caribbean, there are four source mechanisms that have produced
tsunamis in the past: tsunamis from remote sources (teletsunamis), tsunamis
generated by mass movements (landslide tsunamis), tsunamis generated by
volcanic processes (volcanic tsunamis), and tsunamis produced by earthquakes
(tectonic tsunamis) (Reference 2.4.6-209). Table 2.4.6-201 lists verified historic
Caribbean tsunamis from 1498 to 2000 in terms of their origin and impacted
locations (Reference 2.4.6-209). Based on this data, it can be stated that
historically no Caribbean tsunami has resulted in significant danger to the United
States Gulf Coast. Thus, it is unlikely that any particularly dangerous tsunami
generated in the Caribbean Sea will impact the Gulf Coast of northern-central
Florida where the LNP site is located.

246.2.3 Observed Historic Tsunami Events Impacting the Gulf Coast

In the recorded history, tsunami waves recorded along the Gulf Coast have all
been less than 1 m (3.28 ft.) (Reference 2.4.6-211). Tables 2.4.6-202 and

Table 2.4.6-203 list various tsunami events that have affected the Caribbean and
gulf coasts, respectively, as indicated by the NGDC tsunami database
(Reference 2.4.6-206). These records include a tsunami event generated by the
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1964 Gulf of Alaska earthquake. Though this event was recorded in both
Louisiana and Texas, the waves that impacted these locations are technically
termed a “seiche.” As defined in FSAR Subsection 2.4.5.2.6, a seiche is an
oscillation of a water body and is most commonly recognized in tsunamis as a
standing wave. Though most often caused by atmospheric disturbances, they
can also be generated by the ground motion associated with earthquakes. There
are multiple early 20th-century reports of tsunami waves from Caribbean
earthquakes along the Gulf Coast that are difficult to evaluate, but in each case,
the maximum wave heights generated appeared to be less than 1 m (3.28 ft.)
(Reference 2.4.6-211).

Three historical tsunamis have been documented for the Gulf Coast in the
available tsunami databases and literature referenced above. The first of these
tsunami events occurred on October 24, 1918, when a small wave was recorded
at the Galveston, Texas, tide gauge. This tsunami was presumed to be the result
of an aftershock of an October 11, 1918, earthquake (Reference 2.4.6-209). The
M = 7.5, M,, = 7.3 earthquake originated in the Mona Passage, approximately
15 km (9.3 mi.) northwest of Puerto Rico (Reference 2.4.6-210). It was likely the
result of subduction activity in the Brownson Deep. The initial earthquake
produced a tsunami that reached a runup height of 6 m (19.7 ft.), and caused
significant damage in Puerto Rico (Reference 2.4.6-209). The October 24
tsunami event has a validity rating in the NGDC database of four on a scale from
zero to four, where zero and one are used for erroneous or very doubtful events,
respectively, and four is used for definite events (Reference 2.4.6-209). The
magnitude of the runup of this tsunami in the Gulf Coast was not reported.

The second documented tsunami event in the Gulf occurred on May 2, 1922
(Reference 2.4.6-209). The epicenter of the earthquake associated with this
event was near Isla de Vieques, Puerto Rico. Four hours after the occurrence of
the earthquake, a wave with an amplitude of 0.6 m (1.97 ft.) was reported on a
tide gauge at Galveston, Texas. A train of three waves with a 45-minute period
that were followed 8 hours later by a similar train of smaller waves was observed
(Reference 2.4.6-209). However, the validity rating of this event in the NGDC
database is a two (i.e., doubtful). The magnitude of the 1922 earthquake and the
aftershock has not been estimated.

The third reported tsunami event that impacted the Gulf occurred on

March 27, 1964, and was recorded throughout the Gulf of Mexico

(Reference 2.4.6-206). This event coincided with the 1964 Alaska earthquake
(My, = 9.2) earthquake that originated in Prince William Sound, Alaska
(Reference 2.4.6-212). The earthquake resulted in a vertical displacement
ranging from 11.5 m (37.7 ft.) of uplift to 2.3 m (7.5 ft.) of subsidence over more
than 520,000 km? (200,800 mi.?) of land in the region of origin. While 15 people
were killed in the initial earthquake, another 110 lost their lives in the tsunami that
followed. The maximum wave height measured was 67 m (220 ft.) at Valdez
Inlet. The majority of tsunami damage occurred in the Gulf of Alaska and along
the west coast of the United States. According to the USGS, the resultant
“Seiche action in rivers, lakes, bayous, and protected harbors and waterways
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along the Gulf Coast of Louisiana and Texas caused minor damage”
(Reference 2.4.6-212). The validity of this event is a four (Reference 2.4.6-206).

24.6.3 Source Generator Characteristics
2.4.6.3.1 Tsunamigenic Source Mechanisms

Historically, 71 percent of tsunamis striking the United States have been induced
by earthquakes (Reference 2.4.6-201). Considering all source mechanisms, the
most destructive tsunamis are the result of large, shallow earthquakes with an
epicenter or fault line near the ocean floor. Large earthquakes can tilt, offset, or
otherwise displace large areas of ocean floor for distances ranging from a few
kilometers to 1000 km (621 mi.) or more. When large vertical offsets occur, these
earthquakes also displace water and produce destructive tsunami waves.
Tsunami waves can travel large distances from their source. For example, in
1960, there was an earthquake off the coast of Chile with a magnitude of My, =
9.5 (Ms = 8.6) and a rupture zone of 1000 km (621 mi.). This earthquake
produced the Great 1960 Chilean tsunami, as well as destructive waves that hit
Hawaii, Japan, and other locations in the Pacific (Reference 2.4.6-205).

Though less common, tsunami events can also result from rock falls, icefalls, and
sudden submarine translational landslides or rotational slumps

(Reference 2.4.6-205). Historically, 23 percent of tsunamis striking the United
States have been the result of landslides (Reference 2.4.6-201). These events
are caused by sudden failures of submarine slopes, which are often triggered by
earthquakes. In the 1980s, construction work along the coast of Southern France
triggered an underwater landslide that produced destructive tsunami waves in the
harbor of Thebes (Reference 2.4.6-205). It is also thought that a 1998
earthquake triggered a large underwater slump of sediments, which produced a
tsunami that destroyed coastal villages and killed thousand of people along the
northern coast of Papua, New Guinea.

A description of historical tsunami records is presented in FSAR

Subsection 2.4.6.1. Based on an extensive literature search and site-specific
borings at LNP (FSAR Section 2.5), no geologic evidence of paleo-tsunami or
tsunami-like deposits or geologically conducive locations for deposition were
found in the vicinity of the Levy County site or in nearby coastal regions. There
are no permanent slopes or hill slopes present on the LNP site (FSAR
Subsection 2.5.5) nor within the coastal areas near the site that could adversely
affect safety-related structures from local landslides. Potential tsunamis from
offshore landslides are evaluated later in this section.

Volcano-induced tsunamis are rare, and account for only about 2 percent of
tsunami events impacting the United States (Reference 2.4.6-201). However, like
landslides, volcanic eruptions are impulsive disturbances, and they are capable
of displacing large volumes of water and producing extremely destructive
tsunami waves in the area in close proximity to their source. Volcanoes can
produce tsunamis by one of three methods. According to the International
Tsunami Information Center, “waves may be generated by the sudden
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displacement of water caused by a volcanic explosion, by a volcano's slope
failure, or more likely by a phreatomagmatic explosion and collapse/engulfment
of the volcanic magmatic chambers.” The 1883 explosion and collapse of the
Indonesian volcano Krakatoa produced one of the largest and most destructive
tsunamis ever recorded. The resulting tsunami waves reached a height of
41.15 m (135 ft.), and resulted in significant damage to property and loss of
human life. A similar explosion and collapse of the volcano Santorin in the
Aegean Sea may have produced a tsunami that destroyed Greece’s Minoan
civilization in 1490 B.C. (Reference 2.4.6-205).

Most meteorites burn up within the atmosphere and no asteroid has fallen during
recorded history. However, large craters are evidence that large meteorites have
struck the Earth’s surface in ancient history, and it is possible that a large
asteroid fell on Earth sometime during the Cretaceous period, 65 million years
ago. Given that water covers four-fifths of the planet’s surface, falling asteroids
and meteorites have a good chance of impacting oceans and seas. According to
the International Tsunami Information Center, “The fall of meteorites or asteroids
in the earth's oceans has the potential of generating tsunamis of cataclysmic
proportions.” The impact of a moderately sized asteroid, 5 to 6 km (3.1 to 3.7 mi.)
in diameter, in the Atlantic Ocean could produce a tsunami that would destroy
Atlantic Coast cities and travel to the Appalachian Mountains in the northern
two-thirds of the United States (Reference 2.4.6-205). Meteorites and asteroids
are potential tsunamigenic sources; however, the occurrence of such an event is
highly unlikely.

It is believed that a large nuclear explosion could also serve as a tsunamigenic
source. However, no significant tsunami has been reported as the result of
nuclear testing, which is currently banned by international treaty

(Reference 2.4.6-205).

24.6.3.2 Locations of Tsunamigenic Sources

Two historic tsunamigenic sources have been observed and documented in the
Gulf of Mexico. The historic tsunamigenic sources include seismic events
originating in the North Caribbean Sea and in the Aleutian Trench in Alaska
(Reference 2.4.6-206). In addition, simulations indicate that an historic
earthquake originating in the Azores-Gibraltar fracture zone (near Lisbon,
Portugal), may have also produced a tsunami that reached the Gulf Coast
(Reference 2.4.6-213). All three of these sources are far-field sources, or more
than 1000 km (620 mi.) from the Levy County coastline.

According to a recent report prepared by the USGS for the NRC

(Reference 2.4.6-214), far-field submarine landslides may also be potential
tsunamigenic sources. However, local tsunamis are generally much more
destructive than tsunamis generated from a distant source. In addition, they may
occur within minutes of the earthquake or landslide that produces them, allowing
little time for evacuation. Both the Caribbean region and the Gulf of Mexico
provide potential local tsunamigenic sources, as discussed in detail in the
following subsections.
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2.4.6.3.2.1 Tsunamigenic Sources in the Caribbean

As shown on Figure 2.4.6-202, the Caribbean region, in particular, is
characterized by high seismic activity and is prone to strong, shallow
earthquakes capable of generating tsunamis (Reference 2.4.6-215). This may
occur as a result of the movement of the Caribbean plate. The Caribbean plate
underlies a region bounded by Honduras, Nicaragua, Costa Rica, Panama,
Colombia, Venezuela, the Lesser Antilles, Puerto Rico, Hispaniola, and Jamaica.
The plate moves semi-independently of its surrounding plates, which include the
North American, South American, and Cocos plates (Figure 2.4.6-203)
(Reference 2.4.6-209). As the Caribbean plate moves eastward (and slightly
north of eastward), the two American plates are driven under, or subducted,
beneath its eastern edge. This process has produced a chain of active volcanoes
along the Lesser Antilles, which may also prove to be an additional tsunamigenic
source. In addition, the Cocos plate is moving northeastward and is being
subducted beneath the western edge of the Caribbean plate. The strain of the
Caribbean plate against the surrounding plates results in a band of high
earthquake potential that surrounds the plate (Reference 2.4.6-209). The type of
vertical displacement of the ocean floor necessary for the generation of a
tsunami event can readily occur in this region (Reference 2.4.6-215).

The Caribbean Sea is bordered in the east by the Lesser Antilles islands, an
active volcanic island arc and potential tsunamigenic source. Large submarine
landslides are also potential tsunamigenic sources in the Caribbean Sea
(Figure 2.4.6-204) (Reference 2.4.6-207). Many of the Caribbean islands are
characterized by steep slopes in relatively shallow waters, and are prone to
submarine slides and slumps as a result (Reference 2.4.6-215). In particular,
side-scan sonar has revealed unusual submarine formations north of Puerto
Rico, which are likely the result of slumping. Such events are capable of
producing destructive tsunamis (Reference 2.4.6-209).

24.6.3.2.2 Tsunamigenic Sources in the Gulf of Mexico

Though no documented tsunami has originated within the Gulf of Mexico
(Reference 2.4.6-206), potential tsunamigenic sources exist. In particular, the
southern portion of the Gulf of Mexico is characterized by historic seismic activity
(Figure 2.4.6-201). According to the USGS National Earthquake Information
Center, earthquakes originating beneath the center of the Gulf of Mexico have
also been reported. In the past 30 years, more than a dozen such events have
been recorded from the eastern Gulf of Mexico. The most recent of these
occurred on September 10, 2006, originating 405 km (250 mi.) south-southwest
of Apalachicola, Florida (26.331°N, 86.577°W). This earthquake had a magnitude
of My = 5.8, and is the largest on record for the eastern Gulf of Mexico. Though
the quake caused no damage to life or property, it was felt in parts of Florida,
Georgia, Alabama, Kentucky, Louisiana, Mississippi, North Carolina, South
Carolina, Tennessee and Texas, as well as in the Bahamas and at Cancun and
Merida, Mexico (Figure 2.4.6-205). The earthquake also produced seiches in
swimming pools in Florida. Prior to the September quake, the region’s last similar
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quake occurred on February 10, 2006, with a magnitude of My, = 5.2
(Reference 2.4.6-216).

Though the Gulf of Mexico is characterized by frequent landslide events, they
have not been a source of tsunamis that have been documented instrumentally
or in the geologic record for the Gulf Coast (Reference 2.4.6-206). However, in
the 1960s, the petroleum industry discovered a large, potentially tsunamigenic,
submarine slump site in the northwest corner of the Gulf of Mexico, which was
later mapped by the USGS (Reference 2.4.6-217). Known as the East Breaks
slump, the site is over 1000 km (620 mi.) from the LNP site, and is marked by a
20 km (12.4 mi.) indentation in the shelf edge (Reference 2.4.6-217). Beryhill et
al. estimated that the slump occurred 5000 to 10,000 years ago

(Reference 2.4.6-217); however, McGregor suggests that it may have occurred
as long ago as 15,000 to 20,000 years (References 2.4.6-218 and 2.4.6-219).
The total estimated volume of the slide is 50 to 60 cubic kilometers (km®) (12 to
14.4 cubic miles [mi.?]), and the slump deposits cover more than 3200 km?
(1200 mi.?) (Reference 2.4.6-217).

A recent study conducted by the USGS (Reference 2.4.6-214) summarized the
threat of landslides in the Gulf of Mexico as follows (Figure 2.4.6-206):

Landslides in the Gulf of Mexico occur in all three depositional provinces
(carbonate, salt, and canyon/fan). The largest failures are found in the
canyon/fan province. . . . Available information suggests they occurred
during the early part of the Holocene (10,000 - 15,000 yr BP). The
resumption of hemipelagic sedimentation in the head of Mississippi
Canyon at 7500 yr BP indicates that at least the largest of these landslide
complexes had ceased being active by mid-Holocene time.

Landslides within the salt province are in general considerably smaller
than those in the canyon/fan province, many of them are confined to the
walls of mini-basins, but some occupy the Sigsbee escarpment. These
landslides appear to be active and are driven by salt creep. Landslides in
the carbonate provinces that fringe the eastern and southern Gulf of
Mexico appear to have been derived from both the steep West Florida and
Campeche Escarpments as well as from the gentler slope above the
escarpments. The northern part of the Florida Escarpment has probably
undergone little erosion since it originally formed during the Cretaceous,
but the southern part of the Florida Escarpment shows sign of active
erosion.

246.4 Propagation of Tsunami Waves
246.4.1 Propagation in Deep Waters

Tsunami waves travel on the surface of the ocean outward and away from the
source in all directions (Reference 2.4.6-205). A tsunami is composed of a series
of large amplitude, shallow-water (wavelength, A > 20 H, where H is water depth)
gravity waves. Even when generated in deep water, tsunamis are considered
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shallow-water waves because typical wavelengths can exceed 200 km (120 mi.),
while ocean depths are only a few kilometers. The depth of the Caribbean Sea,
for example, is 2.6 km (1.6 mi.) (Reference 2.4.6-224). Tsunami waves are
generally long, though the actual wavelength and period of tsunami waves are
dependent on the source mechanism and its characteristics. For example,
tsunamis originating from a large earthquake over a large area will have a much
larger initial wavelength and period than a tsunami generated by a local
landslide. Tsunami wave crests can span lengths up to 1000 km (621.4 mi.). The
period of tsunami waves typically ranges from 5 to 90 minutes. The height of a
tsunami wave on the deep ocean will depend on its source, but it will generally
be anywhere from a few centimeters to a meter or more (Reference 2.4.6-205).

When a tsunami is produced, its energy is distributed throughout the water
column, regardless of the ocean’s depth. In fact, tsunami waves in the deep
ocean can travel at high speeds over large distances and lengths of time without
losing much energy (Reference 2.4.6-205). According to the USGS

(Reference 2.4.6-224), “Tsunamis propagate at the shallow water gravity wave
phase speed of ¢ = (gH)"?, which can be in excess of 222 m/s (~ 800 [kilometers
per hour] km/hr) [500 miles per hour {mph}], until they dissipate or encounter a
shelf and shallow coastal water where they slow to 8 to 14 m/s (~ 30 to 50 km/hr)
[19 to 31 mph]”. This indicates that tsunamis travel fastest in deep waters. At the
deepest ocean depths, a tsunami wave can travel at 800 km/h (497.1 mph),
which is comparable to the speed of a jet aircraft (Reference 2.4.6-205).

246.4.2 Propagation in Shallow Waters

When tsunamis enter shallow waters typically found at coastlines, bays, or
harbors, their speed decreases to 50 to 60 km/h (31 to 37 mph). At the same
time, waves farther from shore and in deeper waters are traveling toward the
same area at much greater speeds. The waves are compressed in the shallow
water such that the wavelength is shortened. Because the wave energy is then
applied over a smaller volume of water and the wave energy is directed upward,
the waves grow in height. Tsunamis generally arrive on shore with a wavelength
exceeding 10 km (6.2 mi.), and successive wave crests arrive anywhere from
10 to 45 minutes apart. However, the flooding from a single wave can last from
10 minutes to 30 minutes, such that the period of danger during a tsunami event
might exceed several hours (Reference 2.4.6-205).
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Features such as water depth and coastal configuration may cause a significant
amount of wave refraction, which can also serve to converge energy and
increase wave heights. In addition, a tsunami that occurs during high tide or a
localized storm will produce cumulative effects resulting in an even more severe
event. A 1-m (3.28-ft.) tsunami in the deep ocean may transform into a 30 to

35 m (98 to 115 ft.) wave onshore. Such waves can cause extensive damage to
life and property (Reference 2.4.6-205).

246.5 Analysis of Historical Tsunami Events

Any of the world’s oceans, inland seas, and large bodies of water may
experience a tsunami event. The majority of the tsunamis occur in the Pacific
Ocean as a result of its large size (more than one-third of the Earth’s surface)
and the presence of highly active seismic regions. Less common, destructive
tsunamis have also originated in the Atlantic and Indian oceans, in the
Mediterranean Sea, and within smaller bodies of water, such as the Caribbean
Sea. According to the International Tsunami Information Center, “In the last
decade alone, destructive tsunamis have occurred in Nicaragua (1992),
Indonesia (1992, 1994, 1996), Japan (1993), Philippines (1994), Mexico (1995),
Peru (1996, 2001), Papua-New Guinea (1998), Turkey (1999), and Vanuatu
(1999)” (Reference 2.4.6-205).

However, according to NOAA’s NGDC, only a small percentage of all tsunami
events are destructive (Figure 2.4.6-207) (Reference 2.4.6-220). In the past

500 years, 100 tsunamis have been reported in the Caribbean region, only 30 of
which caused significant damage (Reference 2.4.6-207). Many of these events
were the result of large shallow earthquakes in the Caribbean

(Reference 2.4.6-209). Not all earthquakes generate tsunamis, but thrust,
reverse, or normal faulting earthquakes of magnitude, My, = 6.5, which deform or
rupture the seafloor are the most likely to produce tsunamis

(Reference 2.4.6-215). The Richter magnitude of an earthquake must generally
exceed M = 7.5 if it is to produce a destructive tsunami. Considering all source
mechanisms, the most destructive tsunamis are the result of large, shallow
earthquakes with an epicenter or fault line near the ocean floor. Such events are
common in highly seismic regions characterized by the collision of tectonic
plates, and in particular, by tectonic subduction (Reference 2.4.6-205).

2.4.6.5.1 Historical Tsunamis Generated in the Caribbean

The North Panama Deformation Belt (9-12 degrees [°]N, 83°W-77°W) and the
Northern South America Convergence Zone (11.5°-14°N, 77°W-64°W) lie in the
southern portion of the Caribbean region (Figure 2.4.6-208)

(Reference 2.4.6-214). The North Panama Deformation Belt has a relatively slow
rate of convergence (~7-11 millimeter per year [mm/yr]), resulting in a long
recurrence interval for large earthquakes (Reference 2.4.6-214). However, in
1882 the source produced an My = 8.0 event known as the 1882 Panama
Earthquake (Figure 2.4.6-209). Despite significant local tsunami damage, there is
no report of a tsunami impacting the Gulf Coast as a result of this earthquake
(Reference 2.4.6-214). In a thorough review of the seismic threats in the
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southern Caribbean (Figure 2.4.6-210), the USGS concluded that sources in this
region, “...do not appear to be capable of generating very large earthquakes, and
thus do not appear to pose a significant tsunami hazard to the Gulf of Mexico
coastal zones” (Reference 2.4.6-214).

The Puerto Rico Trench and Hispaniola Trench both lie in the northern portion of
the Caribbean region. Though there is no historical record of large earthquakes
originating from the Puerto Rico Trench (Figure 2.4.6-211), it is a potentially
tsunamigenic seismic source. The largest instrumentally recorded event occurred
in 1943 and was an My = 7.3 earthquake, though McCann suggests that a 1787
earthquake north of Puerto Rico had a magnitude, My, = 8.0

(Reference 2.4.6-214). The Hispaniola Trench (Figure 2.4.6-212) also poses a
tsunamigenic threat. In fact, relatively larger earthquakes and more vertical
motion are expected for the Hispaniola Trench than for the Puerto Rico Trench
(Reference 2.4.6-214). Several earthquakes of magnitude Ms = 7.0 to 8.1 (My
6.8 to 7.6) occurred between 1946 and 1953 in northern Hispaniola. A
destructive local tsunami was produced by one of the 1946 earthquakes
(Reference 2.4.6-214).

McCann (Reference 2.4.6-221) examined the seismic reflection records of
Western Puerto Rico to characterize tsunamigenic faults that may have a
potential to generate tsunamic hazards. He found that the Mona Passage, which
is a segment of island arc crust lying between the islands of Puerto Rico and
Hispaniola, has many active faults as a result of rapid extension. While some of
these active faults are capable of producing earthquakes as large as magnitude
My = 7, most are relatively short in length and are probably only capable of
producing events in the magnitude My = 6 ranges. However, of the 84 active
faults, 30 should be considered potentially tsunamigenic, as they are considered
capable of producing events of magnitude My, = 6.5 or larger

(Reference 2.4.6-221).

According to the USGS (Reference 2.4.6-214),

The northern Caribbean subduction zone has the potential to cause a
major tsunami similar to the 2004 Sumatra tsunami. However, detailed
work in the Puerto Rico Trench indicates that slip there is highly oblique
and the subducting lithosphere is very old, two indications that perhaps
the subduction zone is not capable of generating very large earthquakes.
The Hispaniola segment of this subduction zone, while perhaps capable
of very large earthquakes, is fringed to the north by an almost continuous
line of islands and shallow banks that obstruct, but not completely block,
propagating tsunami waves.

It is believed that major earthquakes produce many underwater landslides.
However, the energy of tsunamis generated by submarine landslides and slumps
is thought to dissipate rapidly as the waves travel across the ocean or even
within partially enclosed water bodies such as lakes and fjords

(Reference 2.4.6-205). Due to their steep slopes and shallow waters, many
islands in the Caribbean region are prone to landslides and slumps
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(Reference 2.4.6-215). Such an event likely occurred just north of Puerto Rico,
and may have been the result of ongoing plate-tectonic movement that tilted the
seafloor 4° down to the north. This tilt may have caused massive slope failures
that are continuing, as evidenced by large fissures in the seafloor

(Figure 2.4.6-204) (Reference 2.4.6-207).

24652 Historical Tsunamis Generated in the Gulf of Mexico

In contrast to the Caribbean, the Gulf of Mexico contains no subduction zone
faults that are a primary source of large, tsunamigenic earthquakes

(Reference 2.4.6-214). The Gulf of Mexico has produced some notable
earthquakes in the recent past. The most recent and largest event occurred in
September of 2006 and had a magnitude of My, = 5.8. However, most of these
events have been produced at locations distant from faults and plate boundaries,
and are generally known as “midplate” earthquakes. These events result from the
release of long-term tectonic stresses that originated from forces applied at the
plate boundary, and they are generally rare. With regard to the most recent and
largest seismic event in the Gulf, the USGS National Earthquake Information
Center suggests that, “Earthquakes of this magnitude are unlikely to generate
destructive tsunami. No significant tsunami was generated by this earthquake”
(Reference 2.4.6-216). Given the infrequent occurrence and modest magnitude
of “midplate” seismic events, there is little likelihood that a seismic event in the
Gulf of Mexico would produce a tsunami.

Though the Gulf of Mexico is also characterized by frequent translational
landslides, no tsunamis originating from this source have been documented
instrumentally or in the geologic record for the Gulf Coast (Reference 2.4.6-206).
Trabant et al. (Reference 2.4.6-217) performed a preliminary calculation to
estimate the offshore wave-height of the tsunami associated with the historic
East Breaks slump at 7.6 m (25 ft.). It should be noted that this calculation has
not been supported by subsequent publication, and there is no documented
geologic evidence of the impact of such a wave along the Gulf Coast.

The closest volcanoes to the LNP site are located in the southwestern region of
the Gulf of Mexico (Figure 2.4.6-201) (Reference 2.4.6-207) and are also
abundant in the eastern Caribbean Sea among the Lesser Antilles. However, no
tsunamis as a result of recent volcanic eruptions or associated mass wasting
events have been documented in the Gulf of Mexico (Reference 2.4.6-206).

24653 Historical Tsunamis Generated from Sources Situated Other than
the Gulf of Mexico and Caribbean

Potential far-field tsunamigenic sources include the Aleutian Trench in Alaska,
the Azores - Gibraltar fracture zone (near Lisbon, Portugal), and far-field
submarine landslides. As previously discussed, the impact of the tsunami
generated by the 1964 Alaska earthquake was less than 1 m (3.28 ft.) in the Gulf
of Mexico. The potential threat of the Azores - Gibraltar fraction zone as a
tsunamigenic source is discussed in FSAR Subsection 2.4.6.6.1.
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In a report to the NRC (Reference 2.4.6-214), the USGS summarizes the
tsunamigenic threat of far-field submarine landslides to the Gulf and Atlantic
Coasts as follows:

Far-field submarine landslide sources have been quoted as potential
sources for trans-oceanic tsunamis. The most widely known is the threat
of a large-volume landslide caused by an imminent eruption of Cumbre
Vieja volcano in the Canary Island. However, models of tsunami
propagation, which take into account dispersion and nonlinearity of the
landslide-generated waves, show rapid amplitude decay with distance
and predict <1 meter of flooding in Florida. In addition, the recurrence
time of a major eruption-related landslide is 10° yr. The giant Storegga
landslide offshore Norway caused large tsunami waves within 600 km
radius in the northeast Atlantic, but the waves are not known to have
propagated to the U.S. East Coast. Some large landslides have been
identified along the Scotian margin north off New England. Most of them
are Holocene and older in age and appear to be related to the expansion
and contraction of the Laurentide ice sheet. The 1929 Grand Banks
landslide generated a damaging tsunami locally, but not in New England.
However, larger landslides than the 1929 Grand Banks landslide have
been identified in the stratigraphic record.

Impulsive events such as meteor and asteroid strikes and nuclear explosions are
unlikely, but are potential near-field and far-field tsunamigenic sources.

2.4.6.6 Tsunami Water Levels
2.4.6.6.1 Water Levels Due to Simulated Historic Earthquakes

In addition to the recorded events in the Gulf of Mexico, numerical simulations of
tsunamis generated by historic earthquakes provide additional insight into the
potential tsunami hazards in the Gulf of Mexico. Wave generation and
propagation modeling of the tsunami generated by the 1755 Lisbon (M,, = 8.7)
earthquake was conducted using the nonlinear long wave equations and a
10-minute Mercator grid for the Atlantic Ocean (Figure 2.4.6-212). The modeling
predicted a teletsunami (i.e., a tsunami from a source over 1000 km [621.4 mi.]
away) arriving in the Caribbean and entering the Gulf of Mexico

(Reference 2.4.6-213). Mader states

...the east coast of the U.S.A. and the Caribbean [would] receive a

tsunami wave offshore in deep water about two meters [6.6 ft.] high with |
periods of 1.25 to 1.5 hours. Such a wave would give waves along the
shore about 10 feet [3.0 m] high with Saba being unique with about a 20
feet [6.1 m] high wave after run-up. After the wave travels into the Gulf of
Mexico the wave amplitudes are less than one meter

(Reference 2.4.6-213).
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2.4.6.6.2 Water Levels Due to Simulated Potential Tsunamigenic Seismic
Events Identified by NOAA

The NOAA West Coast and Alaska Tsunami Warning Center has identified four
seismic tsunamigenic sources that could potentially produce “worst-case”
impacts for the Gulf Coast. These locations were selected based on the results of
numerical models that simulated hypothetical tsunamis originating in the Atlantic
Ocean, Gulf of Mexico, and Caribbean Sea (Reference 2.4.6-225). The four
sources are shown on Figure 2.4.6-213. The point of origin and magnitude of the
four earthquakes are as follows: 1) the Puerto Rico Trench (66°W, 18°N, M,, =
9.0); 2) the Caribbean Sea (85°W, 21°N, M,, = 8.2) from the Swan fault to the
mouth of the Gulf of Mexico near Cancun; 3) the North Panama Deformed Belt
(66°W, 12°N, M,, = 9.0); and 4) the Gulf of Mexico off the coast of Veracruz,
Mexico (95°W, 20°N, M,, = 8.2) (Reference 2.4.6-225).

According to Knight (Reference 2.4.6-225), a simulated tsunami generated by a
seismic event (M,, = 9.0) in the Puerto Rico Trench (Figure 2.4.6-214) has unique
impacts on the Gulf and Atlantic coasts, respectively. The tsunami resulting from
the specified seismic event impacts the Atlantic Coast with an amplitude
exceeding 150 centimeters (cm) (59 inches [in.]), and with a leading edge
elevation. In contrast, the tsunami waves impacting the Gulf Coast as a result of
the same event have much lower amplitudes (less than 25 cm [9.8 in.]), and are
characterized by a leading edge depression (Figure 2.4.6-215)

(Reference 2.4.6-225).

For a tsunami generated outside of the Gulf of Mexico to impact lands in the Gulf,
such as from the Puerto Rico Trench source, it must travel through either the
Caribbean Sea or the Straits of Florida. According to Knight’'s analysis using
Kowalick and Murty’s energy flux vector,

pdV( ol +%sz , Equation 2.4.6-1

the path via the Caribbean is 1 hour faster, but more energy reaches the Gulf of
Mexico via the Straits of Florida than via the Caribbean pathway

(Reference 2.4.6-225). A separate analysis of energy losses due to friction
suggests that significant energy losses occur in the Caribbean region due to
bottom friction (Figure 2.4.6-216). A dissipation curve representing these energy
losses due to bottom friction is shown on Figure 2.4.6-217.

Knight’s analysis also suggests that roughly 10 times more energy flows into the
Atlantic Ocean than into the Caribbean as a result of the tsunami originating at
the Puerto Rico Trench (Reference 2.4.6-225). This is supported by work
presented by Maul, as shown on Figure 2.4.6-218 (Reference 2.4.6-226). A
summary of the peak wave elevations generated by a tsunami originating at the
Puerto Rico Trench is shown in Table 2.4.6-204. The resulting wave amplitudes
at Gulf Coast locations are 25 cm (10 in.) or less (Reference 2.4.6-225).
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Similar analyses were performed for the remaining three sources indicated by
NOAA to be capable of generating “worse-case” events. The initial amplitudes of
a tsunami generated by a seismic event (M,, = 8.2) in the Caribbean Sea near
Cancun are shown on Figure 2.4.6-219. The resulting tsunami amplitude is less
than 30 cm (12 in.) in the Gulf Coast, again as a result of significant energy
losses due to bottom friction in the Caribbean Sea (Reference 2.4.6-225).

The initial amplitudes of a tsunami generated by a seismic event (M, = 9.0) near
Venezuela are shown on Figure 2.4.6-220. In this case, Gulf Coast impacts are
mitigated due to energy losses via bottom friction, and over time, as a result of
multiple wave reflections in the Caribbean Sea. The resulting maximum tsunami
waves in the Gulf Coast are less than 15 cm (5.9 in.), while Atlantic Coast waves
are under 50 cm (20 in.) (Reference 2.4.6-225).

The NOAA West Coast and Alaska Tsunami Warning Center suggests that
sources outside of the Gulf of Mexico will not likely produce a tsunami capable of
damaging the Gulf Coast. There are only two paths available to a tsunami
originating outside of the Gulf of Mexico — through the narrow Straits of Florida
and through the Caribbean. In both cases, the tsunami’s energy losses due to
bottom friction would be significant. As a result, the Gulf Coast is effectively
shielded from sources outside of the Gulf of Mexico (Reference 2.4.6-225).

The scenario of an earthquake in the Gulf of Mexico off the coast of Veracruz,
Mexico, is based on a hypothetical scenario. This region has been seismically
active historically. The initial amplitudes of a tsunami generated by a seismic
event (M,, = 8.2) in the Gulf of Mexico near Veracruz are shown on

Figure 2.4.6-221. Most of the energy produced in this event is confined to the
Gulf of Mexico. The resulting tsunami impacting the Gulf Coast would have
amplitudes less than 35 cm (14 in.) (Reference 2.4.6-225).

In 2007, the USGS conducted a preliminary analysis (Reference 2.4.6-214) of
tsunami threats to the United States Gulf and Atlantic coasts as a compliment to
Knight's study (Reference 2.4.6-225). The USGS evaluated the tsunami threat of
the following five seismic sources in the Caribbean: 1) the west Cayman oceanic
transform fault (OTF), also known as Swan Island fault; 2) the east Cayman
(OTF), also known as Oriente fault; 3) the northern Puerto Rico/Lesser Antilles
subduction zone (SUB); 4) the north Panama deformation belt, classified by Bird
(Reference 2.4.6-227) as an oceanic convergent boundary (OCB); and 5) the
north coast of South America convergence zone classified by Bird

(Reference 2.4.6-227) as a subduction zone (SUB) (termed the north Venezuela
subduction zone below) (Reference 2.4.6-214). A classification scheme by Bird
(Reference 2.4.6-227) was used to determine the most likely maximum rupture
length and earthquake magnitude associated with each of the sources
(Reference 2.4.6-214). The range of magnitude and average slip for each fault
source are presented in Table 2.4.6-205.

In the USGS study, “Tsunami propagation was modeled using the linear
long-wave equation, numerically implemented with a leap-frog, finite-difference
algorithm.” Because linear theory is most readily applied to deep-ocean tsunami
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propagation, the model was limited to a depth of 250 m (820.2 ft.), such that
propagation across the continental shelf and wave runup were not modeled.
However, the study suggests that runup can be approximated as 3 times the
tsunami amplitude at a water depth of 250 m (820.2 ft.), accounting for shoaling
and runup amplification. This approximation does not include energy dissipation
from geometric spreading, bottom friction, and nonlinear attenuation. The
model’s spatial grid size is 2 arc-minutes. Tsunami propagation was modeled
using an 8-second time step, for a total simulation time of 4.4 to 6.6 hours
(Reference 2.4.6-214).

The simulation results for each source are presented on Figures 2.4.6-222,
2.4.6-223, 2.4.6-224, 2.4.6-225, and 2.4.6-226, which show the maximum open
ocean tsunami amplitude out of 100 simulations for each source. The results
suggest that the transform faults (OTF) are much less efficient at generating
tsunami waves (Figures 2.4.6-222 and 2.4.6-223) than the thrust faults along
subduction zones (SUB) and oceanic convergent boundaries (OCB)

(Figures 2.4.6-224, 2.4.6-225, and 2.4.6-226) (Reference 2.4.6-214). In general,
within the Gulf of Mexico tsunami amplitudes are highest “where the shelf edge is
approximately normal to the incidence of tsunami waves propagating from the
south (i.e., between ~83-85°W and ~87.5-88.5°W)". A time series analysis
indicates that, with the exception of the northern Puerto Rico subduction zone
scenario, tsunami onset is “emergent” in the Gulf of Mexico, such that initial
tsunami waves are smaller than some of those that come after. This is due, in
part, to the natural obstructions to the wave propagation (Reference 2.4.6-214).

Figure 2.4.6-227 shows the range of peak offshore tsunami amplitudes from all
100 simulations at the 250-m (820.2-ft.) isobath for a latitudinal profile in the Gulf
of Mexico. The maximum tsunami wave height is roughly 0.65 m (2.1 ft.), and is
generated by the Venezuela subduction zone scenario (Reference 2.4.6-214).
Though impacts will vary because of nearshore propagation and runup effects,
we can estimate the maximum runup height at 2.0 m (6.6 ft.) (3 x 0.65 m =

1.95 m ~ 2.0 m). The maximum tsunami wave height generated by the other four
sources is less than 0.25 m (10 in.), suggesting a maximum runup height of less
than 0.75 m (2.5 ft.).

The simulation results indicate that the most severe impacts for the Gulf Coast
are the result of large earthquakes along the north Venezuela subduction zone.
However, it should be noted that the resulting tsunami amplitudes were heavily
dependent on the seismic event magnitude for each source. The USGS
(Reference 2.4.6-214) summarizes its findings as follows:

In general, these results are consistent with the findings of Knight (2006)
[Reference 2.4.6-225], where the far-field tsunamis generated from
earthquakes located beneath the Caribbean Sea are higher along the
Gulf coast than the Atlantic coast because of dissipation through the
Greater Antilles islands. Conversely, tsunamis generated from
earthquakes north of the Greater Antilles are higher along the Atlantic
coast than the Gulf coast.
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The USGS study concludes by suggesting that more refined hydrodynamic
modeling is needed in order to determine the potential tsunami impact on the
Gulf Coast due to tsunami events generated by the seismic sources in the
Caribbean (Reference 2.4.6-220).

2.4.6.7 Probable Maximum Tsunami Analysis

Three different tsunami sources are considered for the PMT analysis: one
seismic source and two landslide sources.

» Venezuela Seismic Source
= Mississippi Canyon Landslide Source
» Florida Escarpment Landslide Source

For the seismic source, the initial condition consists of a static surface
displacement and a stationary water body. The initial static displacement is
derived from earthquake source parameters using the method described by
Okada (Reference 2.4.6-239).

For the two landslide sources, two approaches are considered. The first
approach uses a static source based on the geometry of the initial and final
positions of the slide mass. The second approach employs a dynamic source,
which specifies both surface displacement and depth averaged horizontal
velocity fields. This source is computed from the slide geometry using the model
NHWAVE (Non-Hydrostatic Wave), Version 1.0, which is described in

Reference 2.4.6-231. The computation of the initial source requires a value for
slide velocity. This is computed using a methodology described by Enet and Grilli
(Reference 2.4.6-229). For each of the landslides, a slide geometry equivalent to
that in Reference 2.4.6-229 is employed with an adjustment to slide aspect ratio
(width/length) to best fit the model slide to the measured shape of the excavated
source region for the measured slide. This choice allows the use of the same
geometric relationships between slide volume, area, thickness, length, and width
as utilized in Reference 2.4.6-229. The geometry of the slides is described
below.

Parameters defining tsunami sources were obtained from ten Brink et al
(Reference 2.4.6-238); a listing of parameters is provided in Table 2.4.6-206 and
Table 2.4.6-207. The simulated tsunamis that are generated using source
parameters for the different scenarios described herein are severe enough to be
considered equivalent to the PMT for the LNP site.

The flood level near the LNP site due to PMT is estimated using the numerical
wave model FUNWAVE-TVD (Fully Nonlinear Wave — Total Variation
Diminishing Scheme), Version 1.0, described in References 2.4.6-230, 2.4.6-234,
and 2.4.6-235. Benchmark testing of FUNWAVE-TVD is described in Reference
2.4.6-237. Inputs to FUNWAVE-TVD include depth grids, whose development is
described herein, and information about the configuration of a tsunami source,
used as the initial condition for the model run. Program documentation and users’
manual for FUNWAVE-TVD is available in Reference 2.4.6-235.
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Outputs generated by FUNWAVE-TVD include gridded surface displacement and
horizontal velocities as a function of time during the model simulation. The model
results are presented as snapshots of evolving surface displacement during each
simulated case. The model accumulates information on the maximum runup
water level occurring at each grid location during the simulation, and provides
estimates of maximum inundation and runup values near the LNP site based on
these accumulated values. The results are used to estimate the maximum water
level due to the PMT near the LNP site, and to determine if LNP Units 1 and 2
will be affected by the PMT maximum water level.

The verification and validation of the FUNWAVE-TVD and NHWAVE computer
programs are described in the Verification and Validation document

(Appendix 1). Computation grids are generated using Fortran programs and
MATLAB scripts, for which detailed operation procedures and verification are
also described in Appendix 1.

24.6.71 FUNWAVE-TVD Model Description

The propagation, shoreline runup and inundation caused by tsunamis are
calculated using the Boussinesq wave model FUNWAVE-TVD. In the present
application, FUNWAVE-TVD solves the spherical-polar form of the weakly-
nonlinear, weakly-dispersive Boussinesq equations described by Kirby et al
(Reference 2.4.6-230). Shi et al (Reference 2.4.6-235) describes the operation of
both Cartesian and spherical-polar versions of the code. The model incorporates
bottom friction and turbulent mixing effects. The model is available to the public
as open source software.

The Cartesian coordinate version of FUNWAVE-TVD, described in Shi et al
(Reference 2.4.6-234 and Reference 2.4.6-235), has been benchmarked for
tsunami application using the PMEL-135 benchmarks provided in Synolakis et al
(Reference 2.4.6-236), which are the presently accepted benchmarking
standards adopted by the National Tsunami Hazard Mitigation Program
(NTHMP) for judging model acceptance for use in development of coastal
inundation maps and evacuation plans. Benchmark tests for the Cartesian
FUNWAVE-TVD are described in Tehranirad et al (Reference 2.4.6-237). The
spherical-polar version of the code used here is subjected to several of these
benchmarks in order to document consistency and accuracy of the model.

The equations solved by FUNWAVE-TVD consist of a depth-integrated volume
conservation equation together with depth-integrated horizontal momentum
equations. The equations retain effects to second order in the ratio of water
depth to wavelength, accounting for deviations from depth-uniform horizontal flow
up to quadratic terms in the vertical coordinate. The resulting volume
conservation equation is given by (Reference 2.4.6-230):

[
o cos@

{(Hﬁ)(p* +(Hvcos 9)9*} =0 Equation 2.4.6-2
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where H is the local total water depth, u is Easterly, depth-averaged horizontal
velocity and v is depth-averaged Northerly horizontal velocity, @is latitude in
radians, Jis a dimensionless ratio of surface displacement scale to
representative water depth, and subscripts ¢, ¢* and & represent a time derivative
and spatial derivatives with respect to scaled latitude and longitude (see
Reference 2.4.6-230 for further details of the derivation).

The corresponding horizontal momentum equations for the Easterly (longitudinal)
direction are given by (Reference 2.4.6-230):

u

u,— 1 fo+ 5{
COS

- — 1
Ug+ Ve p+——1)
} cos® ?

luz W r— . h B B . |
05’0 {;[um + (vcos 49)¢*HJ —5[(hu[ )¢*¢* + (h cos O )MJ} Equation 2.4.6-3

;uz X 2 o2 4
+cos9(BFT)¢*_T” —0(5 LOU” 1 )

The corresponding horizontal momentum equations for the Northerly (latitudinal)
direction are given by (Reference 2.4.6-230):

u

5t+;ﬁfﬁ+5{ 5¢*+%a*}+ng*
cosd

1 - — hl 1 — —
+ 1’ {?[ -~ {u¢*, + (Ucos 49)%}19* —E[ -~y {(hu, )(p* + (h cos Bv; )H*}L*}

+u*(BFT),,—1;) = 0(52,5/,12,;44)

Equation 2.4.6-4

Here frepresents the Coriolis parameter, 77 represents the water surface
displacement from its initial position, h represents local still water depth, and u is
a dimensionless parameter characterizing the ratio of characteristic water depth
to characteristic surface wave length. The term BFT contains the effect of
continuous bottom motion in time, and is not utilized in the present study since
bottom displacements are described either as static initial conditions, or are tied
to initial surface displacement and velocity field in a separate model computation
based on NHWAVE, described below. The term 7, represents the effect of
bottom friction and is given by (Reference 2.4.6-230):

7" =%CD Ju|(u,v) Equation 2.4.6-5
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where Cp is the drag coefficient and u is the horizontal velocity vector. The value
of the drag coefficient can range from 0.0008 to 0.0031 on continental shelf and
slope environments (Reference 2.4.6-241) and can be as high as 0.005 during
breaking and runup (Reference 2.4.6-240). Increased roughness of subaerial
vegetation and other surface features can lead to higher apparent values of the
drag coefficient. For this study, a lower end value of the drag coefficient of Cp =
0.001 is used and therefore will result in conservative estimates of runup water
levels.

For tsunami applications here, FUNWAVE-TVD is run with closed boundaries
and an initial hot start condition consisting of either a surface displacement alone
(in the case of static initial conditions) or a surface displacement and initial
velocity field (in the case of a dynamic initial condition based on NHWAVE
calculations). The choice for each source will be described separately. The
model is run from the initial start until past the time when significant wave activity
has decayed at the target site.

24.6.7.2 NHWAVE Model Description

For several of the computations described below, the model NHWAVE is used to
describe the early stages of surface displacement and velocity field development
associated with an underwater landslide. NHWAVE solves fully non-hydrostatic
Navier-Stokes equations in a surface and terrain following (sigma) coordinate
system. The model is described in Ma et al (Reference 2.4.6-231). The model
assumes a single valued water surface and represents turbulent stresses in
terms of an eddy viscosity closure. Turbulent stresses are not modeled in the
present study, and thus the model is basically solving Euler equations for
incompressible flow with a moving surface and bottom.

The governing equations for NHWAVE in Cartesian tensor form are given by
(Reference 2.4.6-231):

du,

=0 Equation 2.4.6-6
ox,
and

, . T,
a—ui+u-a—ui= —l ap* +g,+—+ Equation 2.4.6-7
o ox,  pox ox,

J

Here, g; is the gravitational vector, p is fluid pressure, p is the fluid density, u; is
the velocity vector, and 7; is a tensor representing viscous and turbulent stresses
which is not used in the current analysis. The o coordinate version of the model
is described in Ma et al (Reference 2.4.6-231). Surface boundary conditions for
the model consist of a kinematic constraint on vertical velocity w, and constraints
on tangential and normal stresses (Reference 2.4.6-231).
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=1, =y va_ Equation 2.4.6-8

In the absence of turbulent and viscous effects and with no atmospheric forcing,
these reduce to the following for normal stress (Reference 2.4.6-231):

pl.-,=0 Equation 2.4.6-9

For tangential stress, these reduce to (Reference 2.4.6-231):

ou v

o 3g .-,=0 Equation 2.4.6-10

where vertical stretched coordinate ¢ = (n-z)/H and H is total depth defined after
Equation 2.4.6-2.

At the bottom, zero tangential stress again gives (Reference 2.4.6-231):

Ju k)]

— .. ,=—1._,=0 Equation 2.4.6-11
ao_ ‘z— h ao_ ’z— h q

The kinematic constraint on vertical velocity at the bottom is given by (Reference
2.4.6-231):

o _,=——-u——0— Equation 2.4.6-12

The condition on normal stress on the moving bottom is derived from the vertical
momentum equation and is given by (Reference 2.4.6-231):

8_p‘ __,pde

Equation 2.4.6-13
oo

z=h" IO E ’z:—h

where D represents total water depth. In the current analysis, linearized forms of
Equation 2.4.6-12 and Equation 2.4.6-13 are combined to obtain:

op 9°h .
L =pD—— Equation 2.4.6-14
ao_ z=—h p atZ 9

This linearized boundary condition is the same as employed in the basic testing
of the model against the laboratory data of Enet and Grilli (Reference 2.4.6-229)
and described in Ma et al (Reference 2.4.6-231).

For the present cases, the modeled domain is set up so that the landslide event
is centrally located and the generated motion does not reach lateral boundaries
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during the simulated time. Results from the model at the end of the model run are
saved and used in FUNWAVE-TVD as initial conditions.

24.6.7.3 Model Grid Development and Description

Topographic data were obtained from high resolution LIDAR surveys around the
LNP site converted into an ASCII file for use in the computer model. Bathymetric
data for the model domains were obtained from the National Geophysical Data
Center (NGDC) ETOPO 1 (Reference 2.4.6-228) and NGDC Coastal Relief
Model (CRM) (Reference 2.4.6-232). The computational scheme is comprised of
a nesting of three model grids which move the computation for a lower resolution
large scale Grid A (A, for landslide cases), through an intermediate resolution
Grid B, to a high resolution Grid C encompassing the study site. All the grids are
based on global (latitude-longitude) coordinates.

Grid A for the Venezuela seismic tsunami case was generated based on the
ETOPO1 data set (Reference 2.4.6-228). The data were extracted using
GEODAS, a standard tool described in Reference 2.4.6-228. ETOPO1 uses
Mean Sea Level (MSL) as a vertical datum origin. The grid resolution for Grid A
is 2 arc-minutes.

Grid A, for the landslide cases was generated based on ETOPO1 in the same
way as the Grid A was generated for the Venezuela seismic case. The grid
resolution for Grid A, is 1 arc-minute.

Grid B, which is nested within both Grid A and A,, was generated based on
Volume 3 of the CRM data set (Reference 2.4.6-232). GEODAS is used for data
extraction. The CRM also uses MSL as the vertical datum origin. The grid
resolution for Grid B is 15 arc-seconds.

Grid C, which is nested in Grid B, was developed from CRM data and the local
LIDAR data at the study site. The LIDAR data was first converted into the global
horizontal coordinates and the MSL vertical datum using standard tools. The data
was merged into the computational grid. The grid resolution for Grid C is

3 arc-seconds, or about 90 m (295 ft.).

Grid A and A, and nested Grids B and C are presented in Figures 2.4.6-228,
2.4.6-229, 2.4.6-230, and 2.4.6-231. One-way nesting between Grid A (for the
Venezuela seismic case) or Grid A, (for Gulf of Mexico landslide cases), Grid B
and Grid C is performed through the one-way data transfer at nesting
boundaries. The grid nesting scheme transfers surface elevation and velocity
components calculated from a large domain to a nested small domain through
host cells at nesting boundaries. A linear interpolation is performed between a
large domain and small domain at nesting boundaries.

24.6.7.4 Vertical Datum and Initial Water Level for Model Runs

The vertical datum used to report maximum water level results near the LNP site
is based on North American Vertical Datum 1988 (NAVD88). The vertical datum
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conversion between MSL and NAVD88 was obtained from National Oceanic and
Atmospheric Administration (NOAA) data at Cedar Key, FL
(Reference 2.4.6-242).

The initial water level used in all simulations is determined by adding the
long-term sea level rise to the 10 percent exceedance high tide for this region.

The 10 percent exceedance predicted high tide is determined following the
Regulatory Guide 1.59 (RG 1.59) (Reference 2.4.6-233). The 10 percent
exceedance high tide value of 1.31 m (4.3 ft.) MLW for Crystal River is obtained
from Table C1 of RG 1.59. This value from RG 1.59 is converted from MLW
datum to NAVD88 datum using the datum conversion chart from

Reference 2.4.6-242. The 10 percent exceedance high tide value is converted to
0.82 m (2.68 ft.) NAVD88. This 10 percent exceedance predicted high tide value
of 0.82 m (2.68 ft.) NAVD88 is combined with initial rise of 0.18 m (0.6 ft.) from
Table C1 of RG 1.59, to obtain the 10 percent exceedance high tide level of
1.00 m (3.28 ft.) NAVDSS8.

NOAA has evaluated sea level rise trends for each tide station.

Reference 2.4.6-243 provides the data for the mean sea level trend at the Cedar
Key tide gauge, 