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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 DCD Section 2.1.

2.0 SITE CHARACTERISTICS

Chapter 2 describes the characteristics and site-related design parameters of the
Lee Nuclear Site (Lee). The site location, characteristics and parameters, as
described in the following five sections are provided in sufficient detail to support a
safety assessment:

. Geography and Demography (Section 2.1)

. Nearby Industrial, Transportation, and Military Facilities (Section 2.2)
. Meteorology (Section 2.3)

. Hydrology (Section 2.4)

. Geology and Seismology (Section 2.5)

In this chapter, the following definitions and figures are provided to assist the
reader in understanding the scope of the discussion:

. Lee Nuclear Station site — the 1,900 acre (ac.) area identified by the site
boundary (Figure 2.1-201).

. Lee Nuclear Site vicinity — the area within approximately the 6-mile (mi.)
radius around the site (Figure 2.1-202).

. Lee Nuclear Site region — the area within approximately the 50-mi. radius
around the site (Figure 2.1-203).

Table 2.0-201 provides a comparison of site-related design parameters for which
the AP1000 plant is designed and site characteristics specific to Lee Nuclear Site
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 for the Lee Nuclear Site. The fourth column denotes the place within
the Lee Nuclear Site FSAR that this data is presented.
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The last column indicates whether or not the site characteristic falls within the
AP1000 site parameters. Control room atmospheric dispersion factors (y/Q) for
accident dose analysis are presented in Table 2.0-202. All of the control room
¥/Q values fall within the AP1000 parameters.
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TABLE 2.0-201 (Sheet 1 of 8)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS
Lee Within
Lee FSAR Site
AP 1000 DCD Site Parameters Lee Site Characteristic Reference Parameter
Air Temperature
Maximum Safety 115°F dry bulb / 86.1°F coincident wet bulb@)() 107°F dry bulb / 84°F Table 2.3-293 Yes
coincident wet bulb
(100-year maximum)
86.1°F wet bulb (noncoincident) 85°F (100-year maximum)  Table 2.3-293 Yes
Minimum Safety -40°F(@) -5°F (100-year minimum) Table 2.3-293 Yes
Maximum Normal 101°F dry bulb / 80.1°F coincident wet bulb(®) 94°F dry bulb / 77°F Table 2.3-293 Yes
coincident wet bulb
(0.4% annual
exceedance)
80.1°F wet bulb (noncoincident)®) 77°F wet bulb Table 2.3-293 Yes
(0.4% annual
exceedance)
Minimum Normal -10°F®) 20°F (99.6% annual Table 2.3-293 Yes
exceedance)
Wind Speed
Operating Basis 145 mph (3 second gust); importance factor 1.15 (safety), 96 mph (3 second gust) Subsection Yes
1.0 (nonsafety); exposure C; topographic factor 1.0 (110 mph with 2.3.1.2.8
1.15 importance factor);
exposure C; topographic
factor 1.0
Tornado 300 mph 230 mph Subsection Yes
23122
Maximum Pressure Differential of 2.0 Ib/in? 1.2 Ib/in? Subsection Yes
23122
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TABLE 2.0-201 (Sheet 2 of 8)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS
Lee Within
Lee FSAR Site
AP 1000 DCD Site Parameters Lee Site Characteristic Reference Parameter

Seismic
CSDRS CSDRS free field peak ground acceleration of 0.30 g with GMRS PGA = 0.345g Subsection No

modified Regulatory Guide 1.60 response spectra (See Unit 1 FIRS PGA = 0.352g 2.5.2.6

Figures 5.0-1 and 5.0-2). The SSE is now referred to as GMRS and Unit 1 FIRS Subsection

CSDRS. Seismic input is defined at finished grade, except for  exceed the CSDRS and 2527

sites where the nuclear island is founded on hard rock.@ Ifthe  the hard rock high Subsection

site-specific spectra exceed the response spectra in frequency spectra. A site-  3.7.1.1.1

Figures 5.0-1 and 5.0-2 at any frequency, or if soil conditions specific evaluation is Subsection

are outside the range evaluated for AP1000 design performed and the siteis ~ 3.7.2.8.4

certification, a site-specific evaluation can be performed. This ~ demonstrated to be Figure 3.7-201

evaluation will consist of a site-specific dynamic analysis and acceptable. Figure 3.7-202

generation of in-structure response spectra at key locations to Figure 3.7-213a

be compared with the floor response spectra of the certified Figure 3.7-213b

design at 5-percent damping. The site is acceptable if the floor Figure 3.7-214a

response spectra from the site-specific evaluation do not Figure 3.7-214b

exceed the AP1000 spectra for each of the locations or the Appendix 3l

exceedances are justified. Subsection

19.55.6.3

The hard rock high frequency (HRHF) envelope response

spectra are shown in Figure 5.0-3 and Figure 5.0-4 defined at

the foundation level for 5% 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 fall 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 fps, while maintaining a shear wave velocity

equal to or above 8,000 fps at the lower depths.
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TABLE 2.0-201 (Sheet 3 of 8)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS
Lee Within
Lee FSAR Site
AP 1000 DCD Site Parameters Lee Site Characteristic Reference Parameter

Fault Displacement No potential fault displacement considered beneath the Negligible. Subsection Yes
Potential seismic Category | and seismic Category Il structures and 2538

immediate surrounding area. The immediate surrounding area

includes the effective soil supporting media associated with the

seismic Category | and seismic Category Il structures.
Soil
Average Allowable The allowable bearing capacity, including a factor of safety 190,000 to 242,000 Ib/ft2 Subsection Yes
Static Bearing appropriate for the design load combination, shall be greater 2.5.4.101
Capacity than or equal to the average bearing demand of 8,900 Ib/ft?

over the footprint of the nuclear island at its excavation depth.
Dynamic Bearing The allowable bearing capacity, including a factor of safety 190,000 to 242,000 Ib/ft2 Subsection Yes
Capacity for Normal appropriate for the design load combination, shall be greater 2.54.101
Plus Safe Shutdown  than or equal to the maximum bearing demand of 35,000 Ib/ft?
Earthquake (SSE) 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 low- 9000 to 10,000 ft/sec Subsection Yes

strain soil properties over the footprint of the nuclear island at 2547

its excavation depth
Lateral Variability Soils supporting the nuclear island should not have extreme Category | structures are Subsection N/A

variations in subgrade stiffness. This may be demonstrated by ~ founded on hard rock; 251.26

one of the following: Case 1 applies

1. Soils supporting the nuclear island are uniform in

accordance with Regulatory Guide 1.132 if the geologic and

stratigraphic features at depths less than 120 feet below grade

can be correlated from one boring or sounding location to the

next with relatively smooth variations in thicknesses or

properties of the geologic units, or
Revision: 10 2.0-5



William States Lee Il Nuclear Station

FSAR, Chapter 2

WLS SUP 2.0-1 TABLE 2.0-201 (Sheet 4 of 8)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE
CHARACTERISTICS
Lee Within
Lee FSAR Site
AP 1000 DCD Site Parameters Lee Site Characteristic Reference Parameter
2. Site-specific assessment of subsurface conditions Case 1 applies. Non- Subsection Yes
demonstrates that the bearing pressures below the footprint of  dipping meta-plutonicrock  2.5.4.7.4
the nuclear island do not exceed 120% of those from the displaying less than
generic analyses of the nuclear island at a uniform site, or 20 percent variation in the
shear wave velocity.
3. Site-specific analysis of the nuclear island basemat
demonstrates that the site specific demand is within the
capacity of the basemat.
As an example of sites that are considered uniform, the
variation of shear wave velocity in the material below the
foundation to a depth of 120 feet below finished grade within
the nuclear island footprint and 40 feet beyond the boundaries
of the nuclear island footprint meets the criteria in the case
outlined below.
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.
Minimum Soil Angle Minimum soil angle of internal friction is greater than or equal Category | structures are Not applicable Yes
of Internal Friction to 35 degrees below the footprint of nuclear island at its founded on hard rock,
excavation depth. which satisfies the
criterion.
If the minimum soil angle of internal friction is below
35 degrees, a site specific analysis shall be performed using
the site specific soil properties to demonstrate stability.
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TABLE 2.0-201 (Sheet 5 of 8)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS
Lee Within
Lee FSAR Site
AP 1000 DCD Site Parameters Lee Site Characteristic Reference Parameter
Liquefaction No liquefaction considered beneath the seismic Category land  None. Category | Subsection Yes
Potential seismic Category |l structures and immediate surrounding structures are founded on  2.5.4.8
area. The immediate surrounding area includes the effective hard rock. Foundations for
soil supporting media associated with the seismic Category | adjacent structures have
and seismic Category |l structures. negligible liquefaction
potential.
Missiles
Tornado 4000 - Ib automobile at 105 mph horizontal, 74 mph vertical 4000 - Ib automobile at Subsection Yes(f)
105 mph horizontal, 3.5.1.5(
74 mph vertical
275 - Ib, 8 in. shell at 105 mph horizontal, 74 mph vertical 275 - Ib, 8 in. shell at Subsection Yes(®
105 mph horizontal, 3.5.1.5(
74 mph vertical
1 inch diameter steel ball at 105 mph in the most damaging 1 inch diameter steel ball Subsection Yes(f)
direction at 105 mph in the most 3.5.1.5(
damaging direction
Flood Level Less than plant elevation 100’ (Lee Elevation 593" msl) 592.56 ft. msi(i Subsection Yes
2423
Groundwater Level Less than plant elevation 98' (Lee Elevation 591’ msl) Maximum groundwater Subsection Yes
elevation considering the 2.412.2.31
most severe historically
recorded natural
phenomena has been
estimated to be
approximately 584 ft. msl,
with AP1000 elevation
100 ft at 593 ft. msl. This
allows for approximately
9 ft. of unsaturated interval
below the plant elevation
593 ft.
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TABLE 2.0-201 (Sheet 6 of 8)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS
Lee Within
Lee FSAR Site
AP 1000 DCD Site Parameters Lee Site Characteristic Reference Parameter
Plant Grade Less than plant elevation 100" (Lee elevation 593’ msl) except 592 ft. msl Subsection Yes
Elevation for portion at a higher elevation adjacent to the annex building 24113
Precipitation
Rain 20.7 in./hr [1-hr 1-mi? PMP] 18.9 in./hr. [1-hr 1-mi? Table 2.4.2-203 Yes
PMP]
Snow / Ice 75 pounds per square foot on ground with exposure factor of 17.7 pounds per square Subsection Yes
1.0 and importance factors of 1.2 (safety) and 1.0 (non-safety)  foot 2.3.1.2.7.3
Atmospheric Dispersion Values /Q
Site Boundary <5.1x 10% sec/m® Unit 1: 3.32 x 10 sec/m3  Table 2.3-283 Yes
(0-2 hr)(@) it 2 3. 4 3 Subsection
Unit 2: 3.55 x 10™ sec/m 2349
(Annual Average) (Site Boundary
Unit 1 NW)
Low population zone boundary
0-8 hr <29x 10-4 sec/m3 8.05 x 10-5 sec/m3 Table 2.3-283 Yes
8-24 hr <1.6x 10 sec/m® 5.52 x 10™ sec/m® Table 2.3-283 Yes
24-96 hr <1.0 x 10 sec/m® 2.43 x 10 sec/m’ Table 2.3-283 Yes
96-720 hr <8.0x 10 sec/m® 7.52 x 10 sec/m® Table 2.3-283 Yes
Control Room Table 2.0-202 Table 2.0-202 Table 2.0-202 Yes
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TABLE 2.0-201 (Sheet 7 of 8)

COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE
CHARACTERISTICS

AP 1000 DCD Site Parameters

Lee Site Characteristic

Lee Within
Lee FSAR Site
Reference Parameter

Population Distribution
Exclusion area (site) 0.5 mi

Unit 1: Minimum distance
from the Effluent Release
Boundary to the Exclusion
Area Boundary is

3070 feet. The radius of
the effluent release
boundary is 448 feet. The
total minimum distance
from the Unit 1 center
point to the EAB is

3518 feet (0.67 mi).

Unit 2: Minimum distance
from the Effluent Release
Boundary to the Exclusion
Area Boundary is

2914 feet. The radius of
the effluent release
boundary is 448 feet. The
total minimum distance
from the Unit 2 center
point to the EAB is

3362 feet (0.64 mi).

Subsection 2.1 Yes()
Figure 2.1-209A

Subsection 2.1

0
Figure 2.1-209B Yes

Revision: 10
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TABLE 2.0-201 (Sheet 8 of 8)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS
Lee Within
Lee FSAR Site
AP 1000 DCD Site Parameters Lee Site Characteristic Reference Parameter

a)

c)
d)

e)
f)

g)

h)

(i)
)

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

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 noncoincident wet bulb temperature is applicable to the cooling tower only.

With ground response spectra as given in DCD Figure 3.7.1-1 and DCD Figure 3.7.1-2. Seismic input is defined at finished grade except for sites where
the nuclear island is founded on hard rock.

Sites that fall within the hard rock high frequency envelope response spectra given in DCD Figures 31.1-1 and 31.1-2 and satisfy the limitation on shear
wave velocity in DCD Subsection 2.5.2.1 are acceptable.

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 results in a more conservative design.

For AP1000, the term "site boundary" and "exclusion area boundary" are used interchangeably. Thus, the x/Q specified for the site boundary applies
whenever a discussion refers to the exclusion area boundary. At Lee Nuclear Station, the “site boundary” and the “exclusion area boundary” are not
interchangeable. See Figures 2.1-209A and 2.1-209B.

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.

The maximum flood level of 592.56 ft. msl is a result of local PMP event as described in Subsection 2.4.2.3. See Subsection 2.4.2.2 for discussion of
design basis considerations.

Lee Nuclear Station Units 1 and 2 comply with 0.5 mi EAB site parameter specified in the AP1000 DCD (Table 2-1).
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TABLE 2.0-202 (Sheet 1 of 4)
COMPARISON OF CONTROL ROOM ATMOSPHERIC DISPERSION FACTORS FOR ACCIDENT ANALYSIS
FOR AP1000 DCD AND LEE NUCLEAR STATION UNITS 1 & 2 (REFERENCE TABLE 2.3-285)

WLS SUP 2.0-1 %/Q (s/m3) at HVAC Intake for the Identified %/Q (s/m3) at Annex Building Door for the
Release Points(@) Identified Release Points®)
Plant Vent or Plant Vent or
PCS Air PCS Air
Diffuser(¢) Plant Vent ~ PCS Air Diffuser Diffuser(©) Plant Vent ~ PCS Air Diffuser
DCD FSAR FSAR DCD FSAR FSAR

0 -2 hours 3.0E-03 2.01E-03 1.78E-03 1.0E-03 4.41E-04 4.83E-04
2 -8 hours 2.5E-03 1.52E-03 1.45E-03 7.5E-04 3.47E-04 3.69E-04
8 — 24 hours 1.0E-03 5.84E-04 6.36E-04 3.5E-04 1.37E-04 1.61E-04
1 -4 days 8.0E-04 4.76E-04 5.26E-04 2.8E-04 1.13E-04 1.32E-04
4 — 30 days 6.0E-04 3.56E-04 3.36E-04 2.5E-04 8.22E-05 9.13E-05

1/Q (s/m3) at Annex Building Door for the Identified Release

2/Q (s/m?) at HVAC Intake for the Identified Release Points(® Points(®)
Steam Line Steam Line Condenser Steam Line Steam Line Condenser
Break Break Condenser Air  Ajr Removal Break Break Condenser Air  Ajr Removal
Releases Releases  Removal Stack(@ Stack Releases Releases  Removal Stack(@ Stack
DCD FSAR DCD FSAR DCD FSAR DCD FSAR
0 -2 hours 2.4E-02 1.25E-02 6.0E-3 1.59E-03 4.0E-03 8.50E-04 2.0E-2 3.40E-03
2 -8 hours 2.0E-02 7.22E-03 4.0E-3 1.27E-03 3.2E-03 6.44E-04 1.8E-2 2.91E-03
8 — 24 hours 7.5E-03 2.95E-03 2.0E-3 5.10E-04 1.2E-03 2.84E-04 7.0E-3 1.31E-03
1 -4 days 5.5E-03 2.40E-03 1.5E-3 3.86E-04 1.0E-03 1.93E-04 5.0E-3 9.21E-04
4 — 30 days 5.0E-03 1.79E-03 1.0E-3 2.82E-04 8.0E-04 1.39E-04 4.5E-3 6.40E-04
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TABLE 2.0-202 (Sheet 2 of 4)
COMPARISON OF CONTROL ROOM ATMOSPHERIC DISPERSION FACTORS FOR ACCIDENT ANALYSIS
FOR AP1000 DCD AND LEE NUCLEAR STATION UNITS 1 & 2 (REFERENCE TABLE 2.3-285)

%/Q (s/m?3) at Annex Building

2/Q (s/m3) at HVAC Intake for the Door for the Identified
Identified Release Points(®) Release Points(®)
Ground Level Containment Ground Level Containment
Release Points(?) Release Points(?)
DCD FSAR DCD FSAR
0 -2 hours 6.0E-03 2.70E-03 1.0E-03 5.01E-04
2 -8 hours 3.6E-03 1.79E-03 7.5E-04 3.98E-04
8 — 24 hours 1.4E-03 7.39E-04 3.5E-04 1.59E-04
1 -4 days 1.8E-03 6.90E-04 2.8E-04 1.36E-04
4 - 30 days 1.5E-03 4.75E-04 2.5E-04 9.76E-05

%/Q (s/m?3) at Annex Building

%/Q (s/m3) at HVAC Intake for the Door for the Identified
Identified Release Points(®) Release Points(®)
PORYV and Safety Valve PORYV and Safety Valve
Releases(®) Releases(®)

DCD FSAR DCD FSAR
0 -2 hours 2.0E-02 1.08E-02 4.0E-03 8.71E-04
2 -8 hours 1.8E-02 5.62E-03 3.2E-03 6.83E-04
8 — 24 hours 7.0E-03 2.28E-03 1.2E-03 2.96E-04
1 -4 days 5.0E-03 1.89E-03 1.0E-03 2.05E-04
4 - 30 days 4.5E-03 1.47E-03 8.0E-04 1.46E-04
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TABLE 2.0-202 (Sheet 3 of 4)
COMPARISON OF CONTROL ROOM ATMOSPHERIC DISPERSION FACTORS FOR ACCIDENT ANALYSIS
FOR AP1000 DCD AND LEE NUCLEAR STATION UNITS 1 & 2 (REFERENCE TABLE 2.3-285)

%/Q (s/m®) at HVAC Intake for the Identified %/Q (s/m?) at Annex Building Door for the
Release Points(®) Identified Release Points®)
Radwaste Radwaste
. Fuel Building  Building Truck ] Fuel Building  Building Truck
FuelHandling  Blowout Staging Area Fuel Handling Blowout Staging Area
Aread Panel Door Area® Panel Door
DCD FSAR FSAR DCD FSAR FSAR
0 -2 hours 6.0E-03 1.64E-03 1.17E-03 6.0E-03 3.64E-04 3.46E-04
2 — 8 hours 4.0E-03 1.20E-03 8.98E-04 4.0E-03 2.65E-04 2.53E-04
8 — 24 hours 2.0E-03 4.25E-04 3.30E-04 2.0E-03 1.01E-04 9.78E-05
1 -4 days 1.5E-03 4.09E-04 2.93E-04 1.5E-03 8.87E-05 8.71E-05
4 — 30 days 1.0E-03 3.69E-04 2.59E-04 1.0E-03 7.37E-05 7.57E-05

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 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.

c) 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.

d) 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.

e) 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.
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TABLE 2.0-202 (Sheet 4 of 4)
COMPARISON OF CONTROL ROOM ATMOSPHERIC DISPERSION FACTORS FOR ACCIDENT ANALYSIS
FOR AP1000 DCD AND LEE NUCLEAR STATION UNITS 1 & 2 (REFERENCE TABLE 2.3-285)

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 building 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) 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.
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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.

This section of the Safety Analysis Report provides information regarding site
location and description including the distribution of infrastructure, natural
features, and populations in the Lee Nuclear Station area. The discussion below
addresses the expectations of NUREG-0800, "Standard Review Plan for the
Review of Safety Analysis Reports for Nuclear Power Plants," and Regulatory
Guide 1.206, "Combined License Applications for Nuclear Power Plants (LWR
Edition)." Radius distances defined by the NUREG-1555 were used for the
population analysis rather than the distances described in RG 1.206 as an
alternate method. The alternative method was used for correlation of the
population data between the SAR and ER. No other exceptions to the regulatory
documents noted or alternative methods were applied in development of this
section.

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

Duke Energy proposes to construct and operate two Westinghouse AP1000
reactors at their Lee Nuclear Station 1,900-acre site, located in rural Cherokee
County, South Carolina. The two AP1000 reactors are referred to as Lee Nuclear
Station Units 1 and 2. Units 1 and 2 and supporting infrastructure are sited in the
area delineated in Figure 2.1-201. Prominent natural and man-made features,
including rivers, lakes, state and county lines, and industrial, military, and
transportation facilities, are illustrated in Figures 2.1-201, 2.1-202, and 2.1-203.
Figure 2.1-202 illustrates the features within the vicinity of the site.

The Lee Nuclear Site lies within the 7.5 minute Blacksburg South and Kings Creek
Quadrangles. The Quadrangles that bracket the site area are Blacksburg North,
Grover, Kings Mountain, Filbert, Sharon, Hickory Grove, Wilkinsville, Pacolet
Mills, Gaffney, and Boiling Springs South. All quadrangles lie completely or
partially within South Carolina (References 210 and 212).
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The coordinates of the two new reactors are given below:

LONGITUDE AND LATITUDE (decimal degrees [NAD83])

UNIT 1: 35.036527 North -81.512962 West
UNIT 2: 35.036995 North -81.510351 West

UNIVERSAL TRANSVERSE MERCATOR NAD83 ZONE 17 (Meters)

Northing Easting
UNIT 1: 3877214 1 453211.9
UNIT 2: 3877264.7 453450.3
2111 Specification of Location

Duke Energy owns the property on which the Lee Nuclear Station is located and
directs land management activities at the site. Duke Energy is the named
applicant and operator for the Lee Nuclear Station. The 1900-ac. site, the area
within the site boundary, is bounded by the Broad River to the north and east, by
McKowns Mountain Road to the south, and private properties to the south and
west (Figure 2.1-202) (References 207 and 208). There are no public
transportation routes that cross the Lee Nuclear Station site (Reference 207).
Duke Energy owns the mineral rights on the Lee Nuclear Station site. There are
no mineral resources, including oil and natural gas, within or adjacent to the site
that are being exploited or of any known value (Reference 204).

The location for the Lee Nuclear Station is an industrial site that was evaluated
and licensed for the construction of three nuclear units in the 1970s.
Approximately 750 ac. of ground were disturbed by this early construction, which
began in 1977 and was halted in 1982. These construction activities resulted in
extensive alterations of the site. The site was purchased by Earl Owensby Studios
in 1986 and used for the production of a movie and commercials. The site sat idle
for a number of years and was acquired in 2005 by Cherokee Falls Development
Company LLC (a subsidiary of Southern Company). Duke Energy purchased all
outstanding ownership shares from Cherokee Falls Development Company in
early 2007.

Previous construction activities on the site left in place a large excavated area,
partially constructed power unit buildings (one partially completed power block
and containment/shield building), and numerous other large and small on-site
buildings that were used as warehouses, shops, construction support facilities,
and a guard house. Concrete pads and remnant vehicle parking areas are present
at various locations on the site. These constructed surface features are linked by
a system of paved roads and a related system of unpaved roads that serve
peripheral areas of the site. Buried utility pipelines, overhead electric power lines,
and communications lines that once served the buildings and construction areas
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are still present on the site. The electrical lines are suspended by wooden poles
and metal towers. An abandoned railroad spur enters the site at a point on its
northern boundary, extends across the north half of the site, and ends in a former
construction area. The rails have been removed, so all that remains is the graded
bed of the former spur. The site contains three major surface water impoundments
that were established by previous construction activities on the site. These are the
large Make-Up Pond B (formerly the Standby Nuclear Service Water Pond for the
canceled Cherokee Plant) on the west side of the site, Make-Up Pond A on the
east side of the site, and Hold-Up Pond A on the north end of the site. The
majority of the site is surrounded by chain link fences with gates.

Units 1 and 2 are (upstream) approximately 1 mi. northwest of the Ninety-Nine
Islands Hydroelectric Dam. The closest communities to Lee Nuclear Station are
the city of Gaffney, South Carolina (8.2 mi. northwest), the city of East Gaffney,
South Carolina (7.5 mi. northwest), and the town of Blacksburg, South Carolina
(5.8 mi. north) (Reference 202). According to 2005 US Census Bureau population
estimates, the city of Gaffney, South Carolina had a population of 12,934 and is
the largest community within 10 mi. of the Lee Nuclear Station. The city of
Blacksburg, South Carolina, the second largest community within 10 mi. of the
Lee Nuclear Station, had a population of 1898 (Reference 206).

The nearest population center (as defined by 10 CFR 100.3) of the Lee Nuclear
Station is Gastonia, North Carolina (References 202, 203, 206). Gastonia’s urban
border, as defined by the US Census Bureau, is situated 16 mi. to the northeast
and was estimated in 2005 to have a population of 68,964 (References 203

and 206).

Interstate 85, passing through the northern side of Gaffney, South Carolina and
connecting Greenville, South Carolina and Spartanburg, South Carolina with
Charlotte, North Carolina, is located approximately 7 mi. north-northwest of the
site (Reference 207). There are no military facilities located within the vicinity of
the Lee Nuclear Site (Reference 233).

21.1.2 Site Area Map

Figure 2.1-203 illustrates the region surrounding the Nuclear Site within a radius
of 50 mi. This map includes prominent geophysical and political features in the
area. Table 2.1-201 lists the counties that are entirely or partially located within the
50-mi. region. Figure 2.1-202 shows greater detail of the Lee Nuclear Site out to a
radius of 6 mi. The Lee Nuclear Station site boundary is boldly outlined. As shown
in the figure, there are no industrial and transportation facilities, commercial,
institutional, recreational, and residential structures within the site area.

Figure 2.1-204 is a USGS topographic map that shows prominent natural and
manmade features. Figure 2.1-201 illustrates the site in greater detail. The reactor
building, turbine building, and the cooling towers are labeled. The auxiliary
buildings are shown in the background. Figures 2.1-209A and 2.1-209B illustrate
the shortest distances from the Effluent Release Boundaries to the Exclusion Area
Boundary (EAB) for both Units 1 and 2.
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The total area contained by the site boundary is about 1,900 acres of land. There
are no industrial, military, transportation facilities, commercial, institutional,
recreational, or residential structures within the site area. The EAB generally
follows the site boundary (but extends beyond it on the northern and eastern sides
of the site). The Effluent Release Boundary is defined as an assumed 448 ft.
radius circle around each reactor that encompasses all site release points.
Figures 2.1-209A and 2.1-209B show the location of the EAB and the shortest
distances from the Effluent Release Boundaries associated with Units 1 and 2.
The nearest segment of the EAB to the Effluent Release Boundary is 2914 feet.

2.1.1.21 Boundaries for Establishing Effluent Release Limits

There are no residents in the Exclusion Area. No areas within the site boundary
are used for residential quarters or industrial, commercial, institutional, or
recreational facilities not controlled by Duke Energy. Access within the site
boundary is controlled as described in FSAR Section 2.1.2. FSAR Section 2.3
provides details on gaseous release points and their relation to the site boundary.
The discussion of normal releases (gaseous and aqueous) are in FSAR
Sections 11.2 and 11.3, and accidental releases are discussed in FSAR

Chapter 15. All areas outside the exclusion area are unrestricted areas in the
context of 10 CFR Part 20. For the Lee Nuclear Station, the Restricted Area is the
same as the Protected Area. Figure 2.1-201 shows the Protected Area Boundary.
For Lee Nuclear Station, the Protected Area is the fenced area surrounding the
reactor buildings. It contains all of the buildings required for the operation of the
reactor with the exception of the cooling towers (See Figure 2.1-201 for the site
plot plan).

212 EXCLUSION AREA AUTHORITY AND CONTROL

The boundary on which limits for the release of radioactive effluents are based is
the exclusion area boundary shown in Figures 2.1-209A and 2.1-209B. The site
boundary is clearly posted with no trespassing signs, with the exception of a
publicly accessible boat launch area located upstream of Ninety-Nine Islands
Hydroelectric Dam. The no trespassing signs also include actions to be taken in
the event of emergency conditions at the plant. The site’s physical security plan
contains information on actions to be taken by security force personnel in the
event of unauthorized persons crossing the EAB during emergency operations.

21.21 Authority

All of the land inside the site boundary (Figure 2.1-201) is owned by Duke Energy.
Duke Energy controls all activities within this area including exclusion and removal
of personnel from the area during emergency operations. Duke Energy owns the
mineral rights on the Lee Nuclear Site. There are no known easements that affect
the Lee Nuclear Station. The Exclusion Area Boundary (EAB), shown in

Figures 2.1-209A and 2.1-209B, extends beyond the site boundary to the north
and east. Certain properties within the EAB that lay beyond the site boundary are
currently not owned by Duke Energy. Negotiations regarding these properties
have been initiated and Duke Energy ownership or control authority, including the
mineral rights, will be obtained prior to start of construction.
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21.2.2 Control of Activities Unrelated to Plant Operation

There are no residential quarters, and only limited recreational and commercial
activities within the Exclusion Area. Commercial activities are limited to a sand
dredging operation on the Broad River to the NNW of the site, and the Ninety-Nine
Islands Hydroelectric Dam located on the Broad River east of the site. The
recreational activities are limited to the Broad River, which crosses the EAB on the
northern and eastern sides of the site. No public highways or active railroads
traverse the exclusion area. There are four historical cemeteries within the site
boundary. Access to these cemeteries is controlled by security personnel.

21.23 Arrangements For Traffic Control

Arrangements with Cherokee County for control of traffic in the event of an
emergency is not required in that no publicly used transportation modes cross the
EAB.

21.24 Abandonment or Relocation of Roads

There are no public roads presently within the Exclusion Area which, because of
their location, have to be abandoned or relocated.

213 POPULATION DISTRIBUTION

To project total population for the Lee Nuclear Station Region, three Geographical
Information System (GIS) mapping processes are used to produce a series of
population tables. The first process converts US Census block data to sector data
geography, the second process converts county level population projections to
sector level data, and the third converts transient population data to sector level
data. The data tables produced provide population values that correspond to the
geographic area defined by radial distance from the Lee Nuclear Station site
center point and 16 compass point directions. These tables correspond directly to
the distances and directions displayed in Figure 2.1-205 and Figure 2.1-206.

A sector is defined as an area between two radial distances and two angular lines
from a point. In the case of Lee Nuclear Station the radial distances are defined in
NUREG-1555, the two angles form a wedge based on each of the 16 compass
points and the center point is the designated site center point. Using
NUREG-1555 as a guideline, GIS software produced shapefile, called a sector
grid, is produced containing sectors in every direction. The population distribution
is estimated in nine concentric radial bands at 0 to 2 km (1.24 mi.), 2 to 4 km
(2.5 mi.), 4to 6 km (3.7 mi.), 6 to 8 km (5 mi.), 8 to 10 km (6.2 mi.), 10 to 16 km
(10 mi.), 16 to 40 km (25 mi.), 40 to 60 km (37 mi.), and 60 to 80 km (50 mi.) from
the designated site center point between the two reactors. These bands are then
subdivided into 16 directional sectors centered on the 16 compass points, with
each direction consisting of 22.5 degrees as defined in NUREG-1555.

To display all sectors defined by the directions and distances, two maps were
produced. Population sectors for 0 to 16 km (10 mi.) are shown in Figure 2.1-206
and 16 to 80 km (50 mi.) in Figure 2.1-205. To convert US Census Block data to
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sector data, the sector grid shapefile is overlaid onto the census block shapefile,
and the shapefiles are integrated. US Census blocks that have been bisected by
the sector grid are area weighted. The values falling within each sector are
summed. The resulting data has an unrounded population value for each sector
for the year 2000. The population distribution surrounding the Lee Nuclear Site,
up to an 80-km (50-mi.) radius, is estimated based upon the most recent US
Census Bureau decennial census data (Reference 218).

Many states establish official population projections, and county projection
information is available from a state’s official on-line source. These population
projections are used for economic development and planning purposes. Both
North Carolina and South Carolina have population projection data available for
specific years for every county in their respective state. North Carolina and South
Carolina have projected county populations to 2030. The population projections
for both states are derived from county estimates and based on the cohort-
component method (References 209 and 232). The data set is reduced to the
counties located within, or partially within the region. The plot of this data set
illustrates a linear trend for all of the counties in the region. Due to this trend, a
least squares linear regression is applied to the counties and an equation is
produced for each county. These equations are then used to calculate population
estimates for the years not projected by the state. The resulting values from the
equations are used in conjunction with the 2000 census data to produce a growth
ratio, or index, for each year and each county included in the region. The data is
then joined to a county shapefile using GIS. The county indexes are area
weighted by sector and summed for each sector, producing a population growth
index by sector. For any county with a negative growth rate, a growth ratio of one
is used to produce the most conservative results without overestimating. Using a
growth ratio of one does not allow the county’s population to decline.

The transient population data is collected by location. These locations are
converted to points and areas, and using GIS, integrated into the sector polygon.
Any area that is bisected by the sector grid is area weighted. The values falling
within each sector are summed. The resulting data is the un-rounded transient
sector population for the region.

The US Census based sector data (Block 2000) or the transient sector population
is multiplied by these indices for each year of interest. Population tables are then
generated for each sector and year of interest. Each sector is listed by compass
direction and furthest radial distance. Tables 2.1-203 and 2.1-204 correspond to
Figures 2.1-205 and 2.1-206 by compass direction and radial distance.

The commercial operation date was initially estimated to be 2016, but has been
revised to approximately 2024. The FSAR evaluations are based on 2016;
however, Duke Energy has evaluated the change and has determined that it is not
significant.

2.1.3.1 Population Within 10 Miles

Figure 2.1-207 shows a portion of the study area within 16 km (10 mi.) of the site
center point. The map contains roads, railroads, nearby towns, and counties.
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Based on the 2000 US Census Bureau estimates the populations of the towns
within the 16-km (10-mi.) area are shown in Table 2.1-202.

Table 2.1-203 shows the projected permanent population for each sector and
projections for 2007, 2016, 2026, 2036, 2046, and 2056. The distances defining
the sectors are 0 to 2 km (1.24 mi.), 2 to 4 km (2.5 mi.), 4 to 6 km (3.7 mi.), 6 to
8 km (5 mi.), 8to 10 km (6.2 mi.), and 10 to 16 km (10 mi.). These sectors can be
seen in Figure 2.1-206. The projections were carried out to 40 years past the
initially estimated startup date of 2016. The population in the 16-km (10-mi.) area
is shown in the “Cumulative Totals” field of Table 2.1-203 for each projected year.
The percent of the 16-km (10-mi.) permanent population within 8 km (5 mi.) is
12.1 percent for all years of projection.

2.1.3.2 Population Between 10 and 50 Miles

Figure 2.1-205 illustrates a portion of the study area within 80 km (50 mi.) of the
site center point. The map contains the sector grid, county boundaries, state
boundaries and bodies of water. The distances defining the sectors are 16 km
(10 mi.) to 40 km (25 mi.), 40 to 60 km (37 mi.), and 60 to 80 km (50 mi.).
Charlotte, North Carolina is the largest city within the 80-km (50-mi.) area. Based
on the 2005 US Census Bureau estimates, the population of Charlotte, North
Carolina is 610,949. Smaller cities within the 80-km (50-mi.) area include
Gastonia, North Carolina; Greenville, South Carolina; Hickory, North Carolina;
Rock Hill, South Carolina; and Spartanburg, South Carolina. Based on the 2005
US Census Bureau estimates their populations are 68,964, 56,676, 40,232,
59,554, and 38,379 respectively. Many other small towns, cities, and urban areas
with populations less than 25,000 are distributed within the 80-km (50-mi.) area.
The cities of Concord, North Carolina and Monroe, North Carolina have very small
portions inside the 80-km (50-mi.) area. Both of these cities have population in
excess of 25,000 (References 202 and 206).

Table 2.1-204 shows the projected permanent population for each sector and
projections for 2007, 2016, 2026, 2036, 2046, and 2056. Again, the projections
were carried out 40 years past the initially estimated startup date of 2016 for
Unit 1. The number of people in the 16-km (10-mi.) to 80-km (50-mi.) area is
shown in the “Cumulative Totals” field of the table for each projected year.

2.1.3.3 Transient Population

Transient population within the region of the Lee Nuclear Station is influenced by
several factors. Shopping generates the most transients within 10 mi. of the Lee
Nuclear Site. Natural attractions generate most of the remainder of visitors to the
50-mi. region, with the exception of Christmastown USA in McAdenville, North

Carolina which gets over 600,000 visitors between December 15t and

December 26 annually. McAdenville, North Carolina is approximately 30 mi.
from the Lee Nuclear Station.
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The city boundaries of Charlotte, North Carolina are enclosed by the Lee Nuclear
Site regional boundary. Museums and science attractions make up the bulk of
transients in that portion of the region.

Transient data were gathered through personal contact with businesses,
companies, and local chambers of commerce within the region. This method for
collecting transient data provides a more accurate accounting of people visiting
the area and a much more precise location of transient contributors than using
county estimates weighted over a sector area. Data out to 15 mi. were collected in
accordance with regulation for the Emergency Planning Zone (EPZ). Major
contributors to transient population are listed in Table 2.1-205. Unless otherwise
noted, all transient population data are from 2006.

To project the transient information, the transient data per sector were summed.
The summed number was multiplied by the sector growth ratio derived from the
county growth ratios described above for each year. Because the method for
collecting transient data provides point locations, some sectors have a zero value.
This is because there are no accountable transient contributors in the zero value
sectors. Table 2.1-208 illustrates the projected transient population for each sector
and projections for 2007, 2016, 2026, 2036, 2046, and 2056 for the non-zero
sectors (References 209, 211, 230, 231, and 232). The projections were carried
out to 40 years past the initially estimated startup date of 2016. The sectors that
have zero values are not illustrated in this table.

2.1.3.3.1 Transient Population Within 10 Miles

The Prime Outlets at Gaffney, South Carolina is the single largest tourist draw in
the area of the Lee Nuclear Site, located approximately 11.7 mi. from the station
center point. The Prime Outlets get a average of 7671 shoppers per day or over
2.8 million visitors per year. Forty-six percent of the shoppers are from South
Carolina and 54 percent are from out-of-state (Reference 211).

The city of Gaffney, South Carolina is 8 mi. from the Lee Nuclear Site and hosts
several events throughout the year (Reference 202). These include the South
Carolina Peach Festival and Christmas on Limestone. Each of these events can
host between 2,000 and 2,500 people per day during the event. The peach
festival can last from five to ten days and the Christmas celebration is a one day
event.

2.1.3.3.2 Transient Population Between 10 and 50 Miles

There are three commercial passenger airports within the region: Charlotte-
Douglas International Airport (34 mi.) to the northeast, Greenville-Spartanburg
International Airport (41 mi.) to the southwest, and Hickory Regional Airport

(49 mi.) to the north. (Reference 207). The daily and annual passenger counts for
these three airports are shown in Table 2.1-206 (References 213, 214, and 215).

Amtrak has passenger train stations in Spartanburg, South Carolina, Charlotte,
North Carolina, and Gastonia, North Carolina. Amtrak also has trackage rights on
all rails within the region, meaning that there is a possibility that any rail section
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can be used to move passengers from one station to another (References 207
and 216).

Charlotte’s Thunder Road Marathon occurs every December and includes a
marathon, half marathon, marathon relay, and a 5K race. Nearly 4,200 runners
entered the 2006 events. This course winds through some of the city’s most
historic and eclectic neighborhoods before finishing in Uptown Charlotte
(Reference 205).

Paramount's Carowinds Theme Park, located in Charlotte, North Carolina, had a
2002 annual attendance of 1.85 million visitors (Reference 234).

The Bank of America Stadium, home to the NFL's Carolina Panthers, has a
capacity of 73,248 and a 2006 annual attendance of 587,700 people

(Reference 235). The Bobcats Arena, home to the NBA's Charlotte Bobcats, has
a capacity of 18,500 and a 2006-2007 season attendance of 637,520 people
(Reference 236). Both of these facilities are located in Charlotte, North Carolina.

2.1.3.3.2.1 Recreational Transients

The nearest park to the proposed site is the Kings Mountain State Park, located
approximately 8 mi. northeast of the Lee Nuclear Site center point. Other
attractions near the Lee Nuclear Site are Cowpens National Battlefield, Kings
Mountain National Military Park, and the Prime Outlets of Gaffney, South Carolina.
The nearest of these are Cowpens National Battlefield and the Prime Outlets of
Gaffney, South Carolina, both located in Gaffney, South Carolina. The Kings
Mountain National Military Park immediately adjoins Kings Mountain State Park on
its northwest border. A portion of the Francis Marion — Sumter National Forest falls
within the region and accounts for an average of almost 3,000 visitors per day
(References 211, 217, 219, and 220).

The U.S. National Whitewater Center in Charlotte, North Carolina is home to the
world's largest manmade whitewater river and attracts approximately
500,000 visitors a year (Reference 237).

Fishing, hunting, and wildlife watching in the portions of North Carolina and South
Carolina included in the region are an important recreational pastime, as shown in
Table 2.1-207. The combined wildlife related activities attract approximately
704,901 outdoor enthusiasts per year (References 221 and 222).

2.1.3.3.2.2 Seasonal Populations

Many of the attractions within the vicinity of the Lee Nuclear Site are based
around outdoor activities. The peak times for these attractions, with the highest
visitor numbers, occur from spring through mid-fall. The lowest levels occur during
the winter months.

Revision: 10 2.1-9



William States Lee Ill Nuclear Station FSAR, Chapter 2

2.1.3.3.2.3 Transient Workforce

An estimated 4512 workers are required on site at the peak construction phase to
complete the facility. In 2000, for the six counties surrounding the site, there was a
total of just over 25,607 properties available, including homes for sale and rental

properties?. (References 223 and 224)
213324 Special Facilities (Schools, Hospitals, Nursing Homes, etc.)

There are 33 2-year and 4-year colleges and universities within the region of the
Lee Nuclear Site. Total enroliment for these schools is more than 98,145 students
(References 225 and 226). The 2-year and 4-year colleges and universities in the
region are typically near peak daily capacity for the majority of the year, excluding
the summer months (mid-May through mid-August). Even with this educational
reduction during the summer months, overall peak levels of transients are thought
to still occur over that time period.

There are twenty-nine major hospitals and medical centers within 50 mi. of Lee
Nuclear Site. These medical facilities have a combined capacity of 5,223 staffed
beds and discharge more than 246.356 patients per year. The two closest major
medical facilities to the Lee Nuclear Site are Upstate Carolina Medical Center in
Gaffney, South Carolina and Kings Mountain Hospital in Kings Mountain, North
Carolina. These two facilities account for 125 beds, 4442 annual discharges and
42 beds, 1949 annual discharges, respectively. The largest medical facility within
the region is Carolinas Medical Center in Charlotte, North Carolina with 743 beds
and more than 41,858 patient discharges annually (References 227 and 228).

The two nearest nursing home facilities to the Lee Nuclear Site are Brookview
HealthCare Center and Cherokee County Long Term Care Facility. Brookview
HealthCare Center is located in Gaffney, South Carolina and has a 132-bed
capacity. Cherokee County Long Term Care Facility, also known as Peachtree
Healthcare Center, also located in Gaffney, South Carolina, has a 145-bed
capacity. The city of Spartanburg, South Carolina, has several nursing home
facilities (Reference 229).

There are no federal prison facilities located within the Lee Nuclear Site Region
(References 238 and 239). Eleven state correctional facilities are located within
the Lee Nuclear Site region, three in South Carolina and eight in North Carolina
(References 201 and 240).

2.1.3.3.3 Total Permanent and Transient Populations
The annual total of the special facilities and the transient populations within the

region is approximately 10,316,432 people.The estimated 2007 summed transient
population on any given day within the region is calculated to be

a. The six counties are Cherokee, Union, Spartanburg, and York in South
Carolina and Cleveland and Gaston in North Carolina.
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71,869b (References 211, 219, 230, and 231). The estimated permanent
population for 2007 for the region (the sum of entries in Tables 2.1-203 and
2.1-204) is 2,382,474 people (Reference 218). The estimated 2007 total
population within the region at any one time is calculated to be approximately
2,454,343 people.

2.1.3.34 Transient Populations Outside the 50-Mile Region

There are two facilities located beyond the 50-mile radius, the Lowe’s Motor
Speedway and Concord Mills Mall. The Lowe’s Motor Speedway is located
approximately 51 mi. northeast of Lee Nuclear Site and attracts approximately
1.2 million people a year for events, tours, and driving schools. The peak months
are May and October when the NASCAR NEXTEL Cup races occur. Concord
Mills Mall is located approximately 51 mi. northeast of the site and reports over
17.6 million visitors a year. Their peak months are June and December.

2.1.34 Low-Population Zone

At Lee Nuclear Site, the Low Population Zone (LPZ) is defined as a two mile
radius from the site center point. The center point is defined as the midway point
between Unit 1 and Unit 2. Using this radius, there are only rural areas and the
Lee Nuclear Station within the LPZ (See Figure 2.1-208).

According to the US Census Bureau 2000 data, there are 509 people living within
the LPZ, distributed generally to the north and south of the site (see

Table 2.1-209). There are no major contributors to the transient population in this
area. This area is serviced by McKowns Mountain Road which is routed through
the LPZ. No other major transportation features exist in the LPZ. There are no
schools, hospitals, prisons, beaches, or parks in the LPZ. There are no facilities
within 5 mi. that require special consideration such as hospitals, prisons, jails, or
any other (trapped) populations.

The estimated Lee Nuclear Station workforce population is estimated at
957 people, causing the daily permanent population density within the LPZ to go
from 41 people per square mile to 117 people per square mile.

At the projected end of Unit 1 reactor operation (2056), the expected permanent

population of the LPZ is 880 giving a density value of 70 people per square mile.
Combining this number with the estimated Lee Nuclear Station employee number,
the total population is 1837 and the LPZ population density becomes 146 people
per square mile.

b. The daily total includes numbers from Christmastown USA that runs from

December 15t through December 26t only. If this number is averaged out for
the whole year the average number of transients per day drops to 41,780.
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2.1.35 Population Center

The nearest population center, as defined by 10 CFR 100.3, is Gastonia, North
Carolina. The distance to Gastonia’s urban boundary, as defined by US Census
Tiger files, is 16 mi. northeast from the center point between the two reactors
(Reference 203). By using the county population projection ratios, the population
of the city of Shelby, North Carolina may exceed 25,000 in approximately 2045.
When this occurs, it is expected to be the nearest population center at a distance
of 14.3 mi. north from the center point between the two reactors.

Incorporating transient population into the estimates and projecting the population
for both transient and permanent population results in Gaffney, South Carolina
having a total population number greater than 25,000 people. Gaffney’s closest
boundary, defined by the US Census Bureau, is 6 mi. northwest from the center
point between the two reactors. All of these distances are greater than one and
one third times the distance from the reactor center point to the boundary of the
low population zone as required by NUREG-0800 and complies to the guidance
provided by Regulatory Guide 4.7.

2.1.3.6 Population Density

The projected permanent population of the Lee Nuclear Station region was added
to the projected transient population producing the total population. These values
were plotted as a function of distance from the center point on Graphs 2.1-1,
2.1-2, 2.1-3 in Figure 2.1-210 for the initially estimated first year of operation
(2016), about five years after the first year of operation, and the initially estimated
projected final year of operation (2056), respectively. These dates used for
projecting the population data were obtained from guidance current at the time of
analysis. Recently the dates suggested in the guidance have changed. Since
negative growth rates were held steady (see Subsection 2.1.3), the reported
information is conservative. Plotted on Graph 2.1-1 and 2.1-2 in Figure 2.1-210 is
the cumulative population that would result from a uniform population density of
500 people per square mile. Graph 2.1-3 of Figure 2.1-210 contains a similar plot
except it contains a plot for a uniform population density of 1,000 people per
square mile.

The projected permanent population for 2016 is 2,715,444 and the projected
transient population for 2016 is 78,800. Transient population was projected using
a ratio generated from transient sector population divided by the US Census
Bureau 2000 population. The projected permanent population for years 2016,
2021, and 2056 were multiplied by this ratio to calculate the projected transient
population. Thusly, the projected total population within an 80-km (50-mi.) radius
for 2016 is 2,794,244 people. The total population density for the startup year is
360 people per square mile.

The projected total population within an 80-km (50-mi.) radius in 2021, about five
years after the startup year for the plant, is 2,983,613. This includes the projected
permanent population (2,899,824 people) and the projected transient population
(83,789 people). The total population density is projected to be 384 people per
mile.
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The projected total population within an 80-km (50-mi.) radius in 2056, the
projected Unit 1 end of licensing year for the plant, is 4,314,056. This includes the
projected permanent population (4,195,335 people) and the projected transient
population (118,721 people). The total population density in 2056 is projected to
be 556 people per square mile.

The population density values in the region are within the values stated in
NUREG-0800, Regulatory Guide 1.206, Regulatory Guide 1.70, and Regulatory
Guide 4.7.

214 COMBINED LICENSE INFORMATION FOR GEOGRAPHY AND
DEMOGRAPHY

This COL item is addressed in Section 2.1 and Subsections 2.1.1, 2.1.2, and
2.1.3.
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TABLE 2.1-201

COUNTIES ENTIRELY OR PARTIALLY LOCATED WITHIN THE
LEE NUCLEAR STATION 50-MI. BUFFER

North Carolina Counties South Carolina Counties
Burke Lincoln Cherokee Laurens
Cabarrus McDowell Chester Newberry
Catawba Mecklenburg Fairfield Spartanburg
Cleveland Polk Greenville Union
Gaston Rutherford Lancaster York
Henderson Union

Iredell

Reference 203
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TABLE 2.1-202
US CENSUS BUREAU ESTIMATED YEAR 2000 POPULATIONS
WITHIN A 10-MI. RADIUS

Populated Places Year 2000 Population
Gaffney, South Carolina 12,968

East Gaffney, South Carolina 3,349

Blacksburg, South Carolina 1,880

Smyrna, South Carolina 59

Hickory Grove, South Carolina 337

Grover, North Carolina 698

References 202 and 206
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TABLE 2.1-203 (Sheet 1 of 6)
THE PROJECTED PERMANENT POPULATION FOR EACH
SECTOR 0- TO 16-KM (0 TO 10-MI.) FOR YEARS 2007, 2016,
2026, 2036, 2046, AND 2056

Sector

0-2 2-4 4-6 6-8 8-10 10-16  0-16
Direction/Year  (km) (km) (km) (km) (km) (km) (km)

North

2007 18 82 183 473 1,976 1,445 4177
2016 20 90 201 517 2,160 1,569 4,557
2026 22 98 220 566 2,365 1,706 4,977
2036 24 107 239 616 2,570 1,844 5,400
2046 26 115 258 665 2,775 1,981 5,820
2056 28 124 277 714 2,980 2,119 6,242
NNE

2007 16 67 131 162 247 1,500 2,123
2016 17 74 143 178 270 1,635 2,317
2026 19 81 157 194 295 1,786 2,532
2036 20 88 170 211 321 1,937 2,747
2046 22 95 184 228 346 2,089 2,964
2056 24 102 197 245 372 2,240 3,180
NE

2007 15 50 67 99 335 466 1,032
2016 17 55 73 108 366 518 1,137
2026 18 60 80 118 401 576 1,253
2036 20 65 87 129 436 635 1,372
2046 21 71 94 139 471 693 1,489
2056 23 76 101 149 505 751 1,605
NOTE:

1. Based on 2000 Census data (Reference 218)
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TABLE 2.1-203 (Sheet 2 of 6)
THE PROJECTED PERMANENT POPULATION FOR EACH
SECTOR 0- TO 16-KM (0 TO 10-MI.) FOR YEARS 2007, 2016,
2026, 2036, 2046, AND 2056

Sector

0-2 2-4 4-6 6-8 8-10 10-16  0-16
Direction/Year  (km) (km) (km) (km) (km) (km) (km)

ENE

2007 12 21 24 163 299 854 1,373
2016 13 23 26 179 327 979 1,547
2026 14 25 29 196 359 1,119 1,742
2036 15 27 31 213 391 1,259 1,936
2046 17 29 34 230 423 1,399 2,132
2056 18 32 37 247 454 1,539 2,327
EAST

2007 11 22 16 41 122 583 795
2016 12 25 18 47 140 671 913
2026 13 29 21 54 159 769 1,045
2036 15 32 23 61 179 867 1,177
2046 16 36 26 68 198 965 1,309
2056 17 39 29 74 218 1,063 1,440
ESE

2007 4 21 37 80 70 464 676
2016 4 24 42 92 81 535 778
2026 4 28 48 105 93 613 891
2036 5 31 54 119 105 691 1,005
2046 5 34 61 132 116 769 1,117
2056 5 38 67 146 128 847 1,231
NOTE:

1. Based on 2000 Census data (Reference 218)
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TABLE 2.1-203 (Sheet 3 of 6)
THE PROJECTED PERMANENT POPULATION FOR EACH
SECTOR 0- TO 16-KM (0 TO 10-MI.) FOR YEARS 2007, 2016,
2026, 2036, 2046, AND 2056

Sector

0-2 2-4 4-6 6-8 8-10 10-16  0-16
Direction/Year  (km) (km) (km) (km) (km) (km) (km)

SE

2007 1 23 20 38 141 876 1,099
2016 1 26 23 44 163 1,009 1,266
2026 2 29 27 50 187 1,157 1,452
2036 2 32 30 57 210 1,304 1,635
2046 2 35 33 63 234 1,451 1,818
2056 2 37 37 70 258 1,599 2,003
SSE

2007 7 44 13 18 31 177 290
2016 8 49 14 20 35 202 328
2026 9 53 16 23 40 231 372
2036 9 58 17 25 45 260 414
2046 10 62 18 27 50 288 455
2056 11 67 20 29 55 317 499
SOUTH

2007 10 57 30 84 44 132 357
2016 11 62 32 91 48 144 388
2026 12 68 35 100 53 158 426
2036 13 74 39 109 58 172 465
2046 14 80 42 117 62 186 501
2056 15 86 45 126 67 200 539
NOTE:

1. Based on 2000 Census data (Reference 218)
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TABLE 2.1-203 (Sheet 4 of 6)
THE PROJECTED PERMANENT POPULATION FOR EACH
SECTOR 0- TO 16-KM (0 TO 10-MI.) FOR YEARS 2007, 2016,
2026, 2036, 2046, AND 2056

Sector

0-2 2-4 4-6 6-8 8-10 10-16  0-16
Direction/Year  (km) (km) (km) (km) (km) (km) (km)

SSW

2007 7 41 43 47 47 207 392
2016 8 44 47 52 51 226 428
2026 9 49 52 57 56 247 470
2036 10 53 56 62 61 269 511
2046 10 57 61 67 66 290 551
2056 11 61 65 72 71 312 592
SW

2007 3 57 72 41 102 323 598
2016 3 62 79 44 111 353 652
2026 4 68 87 49 122 386 716
2036 4 74 94 53 132 420 777
2046 4 80 102 57 143 453 839
2056 5 86 109 61 153 487 901
WSW

2007 0 65 74 89 173 1,583 1,984
2016 0 71 81 97 189 1,731 2,169
2026 0 78 88 107 207 1,895 2,375
2036 0 84 96 116 225 2,059 2,580
2046 0 91 104 125 242 2,224 2,786
2056 0 98 111 134 260 2,388 2,991
NOTE:

1. Based on 2000 Census data (Reference 218)
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TABLE 2.1-203 (Sheet 5 of 6)
THE PROJECTED PERMANENT POPULATION FOR EACH
SECTOR 0- TO 16-KM (0 TO 10-MI.) FOR YEARS 2007, 2016,
2026, 2036, 2046, AND 2056

Sector

0-2 2-4 4-6 6-8 8-10 10-16  0-16
Direction/Year  (km) (km) (km) (km) (km) (km) (km)

WEST

2007 1 67 169 445 365 4,596 5,643
2016 1 73 185 487 399 5,025 6,170
2026 1 80 202 533 437 5501 6,754
2036 1 87 220 579 475 5978 7,340
2046 1 94 237 625 513 6,455 7,925
2056 1 101 255 671 551 6,932 8,511
WNW

2007 4 64 275 360 664 16,266 17,633
2016 4 70 301 394 726 17,785 19,280
2026 4 76 329 431 795 19,472 21,107
2036 5 83 358 469 864 21,160 22,939
2046 5 89 386 506 933 22,847 24,766
2056 5 96 415 544 1,002 24,535 26,597
NW

2007 4 43 142 216 293 1,784 2,482
2016 4 47 155 236 321 1,951 2,714
2026 5 52 170 259 351 2,136 2,973
2036 5 56 185 281 381 2,321 3,229
2046 5 61 200 304 412 2,506 3,488
2056 6 65 214 326 442 2,691 3,744
NOTE:

1. Based on 2000 Census data (Reference 218)
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TABLE 2.1-203 (Sheet 6 of 6)
THE PROJECTED PERMANENT POPULATION FOR EACH
SECTOR 0- TO 16-KM (0 TO 10-MI.) FOR YEARS 2007, 2016,
2026, 2036, 2046, AND 2056

Sector

0-2 2-4 4-6 6-8 8-10 10-16  0-16
Direction/Year  (km) (km) (km) (km) (km) (km) (km)

NNW

2007 8 124 230 372 308 1,436 2,478

2016 9 135 251 407 336 1,568 2,706

2026 10 148 275 446 368 1,715 2,962

2036 11 161 299 484 400 1,863 3,218

2046 12 174 322 523 432 2,010 3,473

2056 13 187 346 561 464 2,157 3,728

Totals

2007 121 848 1,526 2,728 5,217 32,692 43,132

2016 132 930 1,671 2,993 5,723 35,901 47,350

2026 146 1,022 1,836 3,288 6,288 39,467 52,047

2036 159 1,112 1,998 3,584 6,853 43,039 56,745

2046 170 1,203 2,162 3,876 7,416 46,606 61,433

2056 184 1,295 2,325 4,169 7,980 50,177 66,130
Sector

Cumulative 0-2 0-4 0-6 0-8 0-10 0-16

Totals (km) (km) (km) (km) (km) (km)

2007 121 969 2,495 5,223 10,440 43,132

2016 132 1,062 2,733 5,726 11,449 47,350

2026 146 1,168 3,004 6,292 12,580 52,047

2036 159 1,271 3,269 6,853 13,706 56,745

2046 170 1,373 3,535 7,411 14,827 61,433

2056 184 1,479 3,804 7,973 15,953 66,130

NOTE:

1. Based on 2000 Census data (Reference 218)
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2016, 2026, 2036, 2046, AND 2056

TABLE 2.1-204 (Sheet 1 of 6)
THE PROJECTED PERMANENT POPULATION FOR EACH
SECTOR 16-KM (10-MI.) — 80-KM (50-MI.) FOR YEARS 2007,

Sector
Direction/Years 16-40 (km) 40-60 (km) 60-80 (km) 16-80 (km)
North
2007 38,714 16,194 57,871 112,779
2016 40,905 17,691 62,189 120,785
2026 43,339 19,354 66,986 129,679
2036 45,773 21,017 71,784 138,574
2046 48,207 22,680 76,581 147,468
2056 50,641 24,342 81,379 156,362
NNE
2007 30,164 43,594 71,754 145,512
2016 31,669 49,078 80,489 161,236
2026 33,340 55,171 90,195 178,706
2036 35,011 61,264 99,901 196,176
2046 36,683 67,357 109,606 213,646
2056 38,354 73,450 119,312 231,116
NE
2007 64,806 63,972 81,956 210,734
2016 68,160 67,825 96,044 232,029
2026 71,887 72,106 111,696 255,689
2036 75,614 76,387 127,349 279,350
2046 79,341 80,668 143,002 303,011
2056 83,068 84,949 158,654 326,671
NOTE:
1. Based on 2000 Census data (Reference 218)
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TABLE 2.1-204 (Sheet 2 of 6)
THE PROJECTED PERMANENT POPULATION FOR EACH
SECTOR 16-KM (10-MlI.) — 80-KM (50-MI.) FOR YEARS 2007,

2016, 2026, 2036, 2046, AND 2056

Sector

Direction/Years 16-40 (km) 40-60 (km) 60-80 (km) 16-80 (km)
ENE
2007 33,928 123,495 444,073 601,496
2016 37,928 141,988 541,141 721,057
2026 42,374 162,536 648,994 853,904
2036 46,819 183,084 756,848 986,751
2046 51,264 203,632 864,701 1,119,597
2056 55,709 224,180 972,554 1,252,443
EAST
2007 23,554 111,434 237,822 372,810
2016 27,121 129,708 301,029 457,858
2026 31,084 150,012 371,259 552,355
2036 35,047 170,316 441,489 646,852
2046 39,010 190,619 511,719 741,348
2056 42,973 210,923 581,949 835,845
ESE

2007 17,869 66,163 39,213 123,245
2016 20,575 74,624 44,076 139,275
2026 23,582 84,025 49,480 157,087
2036 26,589 93,426 54,883 174,898
2046 29,595 102,827 60,287 192,709
2056 32,602 112,228 65,690 210,520
NOTE:

1. Based on 2000 Census data (Reference 218)
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TABLE 2.1-204 (Sheet 3 of 6)
THE PROJECTED PERMANENT POPULATION FOR EACH
SECTOR 16-KM (10-MlI.) — 80-KM (50-MI.) FOR YEARS 2007,
2016, 2026, 2036, 2046, AND 2056

Sector
Direction/Years 16-40 (km) 40-60 (km) 60-80 (km) 16-80 (km)
SE

2007 3,922 18,411 9,178 31,51
2016 4,393 19,143 9,594 33,130
2026 4,917 19,956 10,057 34,930
2036 5,440 20,768 10,520 36,728
2046 5,964 21,581 10,983 38,528
2056 6,487 22,394 11,446 40,327
SSE

2007 2,172 2,690 3,603 8,465
2016 2,338 2,802 3,799 8,939
2026 2,523 2,926 4,017 9,466
2036 2,708 3,050 4,235 9,993
2046 2,892 3,174 4,453 10,519
2056 3,077 3,298 4,671 11,046
SOUTH

2007 3,691 3,433 6,144 13,268
2016 3,739 3,455 6,487 13,681
2026 3,792 3,480 6,868 14,140
2036 3,844 3,505 7,249 14,598
2046 3,897 3,629 7,630 15,056
2056 3,949 3,554 8,012 15,515
NOTE:

1. Based on 2000 Census data (Reference 218)
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TABLE 2.1-204 (Sheet 4 of 6)
THE PROJECTED PERMANENT POPULATION FOR EACH
SECTOR 16-KM (10-MlI.) — 80-KM (50-MI.) FOR YEARS 2007,
2016, 2026, 2036, 2046, AND 2056

Sector
Direction/Years 16-40 (km) 40-60 (km) 60-80 (km) 16-80 (km)
SSW

2007 17,533 3,002 20,073 40,608
2016 17,675 3,057 21,828 42,560
2026 17,832 3,118 23,778 44,728
2036 17,989 3,179 25,728 46,896
2046 18,147 3,240 27,678 49,065
2056 18,304 3,302 29,628 51,234
SW

2007 6,257 14,072 31,423 51,752
2016 6,510 15,173 34,451 56,134
2026 6,792 16,396 37,815 61,003
2036 7,074 17,619 41,180 65,873
2046 7,355 18,842 44,544 70,741
2056 7,637 20,065 47,909 75,611
WsSw

2007 44,615 69,520 156,415 270,550
2016 48,564 75,559 171,892 296,015
2026 52,951 82,270 189,088 324,309
2036 57,338 88,981 206,285 352,604
2046 61,725 95,691 223,482 380,898
2056 66,113 102,402 240,679 409,194
NOTE:

1. Based on 2000 Census data (Reference 218)

Revision: 10 2.1-28



William States Lee Il Nuclear Station

FSAR, Chapter 2

2016, 2026, 2036, 2046, AND 2056

TABLE 2.1-204 (Sheet 5 of 6)
THE PROJECTED PERMANENT POPULATION FOR EACH
SECTOR 16-KM (10-MlI.) — 80-KM (50-MI.) FOR YEARS 2007,

Sector

Direction/Years 16-40 (km) 40-60 (km) 60-80 (km) 16-80 (km)
WEST

2007 33,913 68,076 86,269 188,258
2016 36,930 73,990 94,905 205,825
2026 40,282 80,561 104,500 225,343
2036 43,634 87,132 114,095 244,861
2046 46,986 93,703 123,691 264,380
2056 50,338 100,275 133,286 283,899
WNW

2007 17,054 12,829 21,303 51,186
2016 18,498 14,027 23,784 56,309
2026 20,103 15,358 26,541 62,002
2036 21,707 16,690 29,298 67,695
2046 23,312 18,022 32,055 73,389
2056 24,917 19,353 34,812 79,082
NwW

2007 14,322 38,107 11,067 63,496
2016 15,131 39,630 11,664 66,425
2026 16,029 41,322 12,327 69,678
2036 16,928 43,013 12,991 72,932
2046 17,827 44,705 13,654 76,186
2056 18,725 46,397 14,318 79,440
NOTE:

1. Based on 2000 Census data (Reference 218)
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TABLE 2.1-204 (Sheet 6 of 6)
THE PROJECTED PERMANENT POPULATION FOR EACH
SECTOR 16-KM (10-MlI.) — 80-KM (50-MI.) FOR YEARS 2007,
2016, 2026, 2036, 2046, AND 2056

Sector
Direction/Years 16-40 (km) 40-60 (km) 60-80 (km) 16-80 (km)
N-NW
2007 18,177 7,787 27,708 53,672
2016 19,200 8,145 29,491 56,836
2026 20,337 8,542 31,473 60,352
2036 21,474 8,940 33,455 63,869
2046 22,611 9,338 35,437 67,386
2056 23,747 9,735 37,418 70,900
Totals
2007 370,691 662,779 1,305,872 2,339,342
2016 399,336 735,895 1,532,863 2,668,094
2026 431,164 817,133 1,785,074 3,033,371
2036 462,989 898,371 2,037,290 3,398,650
2046 494,816 979,608 2,289,503 3,763,927
2056 526,641 1,060,847 2,541,717 4,129,205
Sector
Cumulative
Totals 16-40 (km) 16-60 (km) 16-80 (km)
2007 370,691 1,033,470 2,339,342
2016 399,336 1,135,231 2,668,094
2026 431,164 1,248,297 3,033,371
2036 462,989 1,361,360 3,398,650
2046 494,816 1,474,424 3,763,927
2056 526,641 1,587,488 4,129,205
NOTE:

1. Based on 2000 Census data (Reference 218)
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TABLE 2.1-205
MAJOR CONTRIBUTORS TO TRANSIENT POPULATION WITHIN

80-KM (50-MLl.)
Name Average Daily Peak Daily
Transients@)®) Transients
Christmastown USA 23,077
Charlotte Knights Baseball Club 10,000
Prime Outlets at Gaffney 7671
Sumter National Forest 7,268
Daniel Stowe Botanical Garden 6,000
South Carolina Peach Festival 2,500
Christmas on Limestone 2,000
Kings Mountain National Military Park 1,452
Spartanburg Museum of Art 1,000
Crowder’s Mountain State Park 930
Mint Museum of Art 750
Chimney Rock Park 684
Cowpens National Battlefield 573
Kings Mountain State Park 548
South Mountain State Park 527
Roper Mountain Science Center 515
Schiele Museum of Natural History 500
Hollywild Animal Park 411
Croft State Natural Area 345
Hatcher Garden and Woodland Preserve 305
Charlotte Museum of History 113
Lansford Canal State Park 82
Chester State Park 64
Paris Mountain State Park 52
Charlotte Steeplechase 41
Gaffney Visitor’s Center 35
Musgrove Mill State Historic Site 28
Spartanburg County Historical Museum 15
Rose Hill Plantation State Historic Site 15

a) Daily transients are peak numbers, when available. Otherwise a daily average derived
from the yearly total is used.

b) Additional contributors to transient population are described in Subsection 2.1.3.3.2.
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TABLE 2.1-206
DAILY AND ANNUAL PASSENGER COUNTS FOR
COMMERCIAL AIRPORTS IN THE LEE NUCLEAR STATION

REGION
Airport Name Daily Passenger Annual Passenger
Count Count
Charlotte-Douglas Int’l 72,132 26,328,000
Greenville-Spartanburg Int’l 4,422 1,614,000
Hickory Regional 49 18,000

References 213, 214, and 215
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TABLE 2.1-207
FISHING, HUNTING, AND WILDLIFE WATCHING WITHIN THE
LEE NUCLEAR STATION REGION

Activity SC Total Visitors Region Visitors

Fishing 812,000 54,729
Hunting 265,000 17,861
Wildlife Watching 1,186,000 79,936
Total 2,263,000 152,526
Activity NC Total Visitors Region Visitors

Fishing 1,287,000 189,575
Hunting 295,000 43,454
Wildlife Watching 2,168,000 319,346
Total 3,750,000 552,375

References 221 and 222
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TABLE 2.1-208
THE PROJECTED TRANSIENT POPULATION FOR EACH
SECTOR 0- TO 80-KM (50-MlI.) FOR YEARS 2007, 2016, 2026,
2036, 2046, AND 2056

Distance Direction 2007 2016 2026 2036 2046 2056

8N 992 1,084 1,187 1,291 1,394 1,497
16 ENE 38 43 49 55 62 68
16 NE 935 1,040 1,156 1,274 1,391 1,507
16 WNW 4,838 5,290 5,792 6,294 6,795 7,297
40 ENE 200 224 250 277 303 329
40 NE 1,487 1,563 1,649 1,734 1,820 1,905
40 S 146 148 150 152 154 156
40 SSE 77 83 90 96 103 109
40 SW 74 7 81 84 87 91
40 WNW 10,809 11,724 12,741 13,758 14,775 15,792
40 WSW 1,379 1,501 1,637 1,772 1,908 2,044
60 E 11,483 13,366 15,458 17,650 19,642 21,734
60 ENE 32,650 37,539 42,972 48,404 53,837 59,269
60 N 17 19 20 22 24 26
60 NNW 5 5 6 6 6 6
60 S 730 735 740 746 751 756
60 SSE 140 146 153 159 165 172
60 SSW 485 494 503 513 523 533
60 W 441 479 521 564 606 649
60 WSW 327 355 387 418 450 482
80 E 52 65 81 96 111 126
80 ENE 1,026 1,251 1,500 1,749 1,998 2,248
80 ESE 91 102 114 127 139 152
80 N 335 360 387 415 443 471
80 NNW 191 203 217 230 244 258
80 NW 708 746 788 831 873 915
80 S 911 962 1,018 1,075 1,131 1,188
80 SSE 151 159 169 178 187 196
80 SSW 539 587 639 691 744 796
80 W 56 62 68 75 81 87
80 WSW 556 611 672 734 795 856

(References 209, 211, and 230)
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TABLE 2.1-209
POPULATION DISTRIBUTION IN THE LOW POPULATION

ZONE
0-1 1-2 0-2
(mi.) (mi.) (mi.)

TOTAL

N 7 47 54
NNE 5 40 45
NE 5 38 43
ENE 3 27 30
E 2 23 25
ESE 0 17 17
SE 0 17 17
SSE 0 38 38
S 0 46 46
SSwW 0 28 28
sw 0 37 37
WSW 0 22 22
W 0 15 15
WNW 1 14 15
NW 1 16 17
NNW 4 56 60
Total 28 481 509
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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.

The Lee Nuclear Station is located in Cherokee County, South Carolina. Cherokee
County is bordered on the west by Spartanburg County, South Carolina, on the
north by Rutherford, Cleveland, and Gaston counties, North Carolina, on the east
by York County, South Carolina, and on the south by Union County, South
Carolina, as seen in Figure 2.1-203.

The Lee Nuclear Station is accessible only by road. Interstate 85 (I-85) connects
Gaffney, South Carolina (8.2 miles (mi.) northwest of the site) and Blacksburg,
South Carolina (5.8 mi. north of the site) to Spartanburg, South Carolina, and
Charlotte, North Carolina (References 201 and 202). Several state and federal
highways pass within 5 mi. of the site and are discussed in more detail in
Subsections 2.2.2.2.7 and 2.2.2.5. There is also an abandoned rail spur that runs
from East Gaffney, South Carolina, to the Lee Nuclear Station (Reference 201).

This section provides information regarding the potential effects on the safe
operation of the nuclear facility from industrial, transportation, mining, and military
installations in the Lee Nuclear Station area.

Subsection 2.2.1 of the DCD is renumbered as Subsection 2.2.4 and moved to
the end of Section 2.2. This is being done to accommodate the incorporation of
Regulatory Guide 1.206 numbering conventions for Section 2.2.

2.2.1 LOCATIONS AND ROUTES

Within a 5-mi. radius of the Lee Nuclear Station, there are major industrial
facilities, one railroad, four state highways, and one federal highway, all with
commercial traffic (Reference 201). The following transportation routes and
facilities are shown in Figure 2.2-201:

. Broad River Energy Center

. DSE Systems, LLC

. Herbie Famous Fireworks (South Carolina Distributors)
. Ninety-Nine Islands Hydroelectric Dam

. U.S. Highway 29 (U.S. 29)
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Withheld from Public Disclosure Under 10 CFR 2.390(d)(1)
(see COL Application Part 9)

. South Carolina State Highway 5 (South Carolina 5)

. South Carolina State Highway 97 (South Carolina 97)

. South Carolina State Highway 105 (South Carolina 105)

. South Carolina State Highway 329 (South Carolina 329)

. Railroad spur line from Blacksburg to Kings Creek, South Carolina

Environmental Data Resources, Inc. (EDR) provided the results from a database
search of storage tanks registered by the state of South Carolina. State
regulations for tank registrations were reported to be compliant and consistent
with federal regulations. According to the South Carolina Code of

Regulations 61-92, an underground storage tank (UST) is defined as any one or
combination of tanks (including underground pipes connected thereto) that is
used to contain an accumulation of regulated substances, and the volume of
which (including the volume of underground pipes connected thereto) is

10 percent or more beneath the surface of the ground. South Carolina requires
that all underground storage tanks greater than 110 gal. capacity be registered.
The registered tank database includes petroleum storage tanks used for bulk,
retail, industrial, private, airport, and government purposes. Farm and residential
tanks less than 1100 gal. capacity used for storing motor oil for noncommercial
purposes, tanks used for storing heating oil for consumptive use on the premises
where stored, and Septic tanks are not classified as USTs and do not fall under
these regulations (References 203 and 232).

[

]SR|

In addition to the above storage facility, there are a total of four separate locations
within the 5-mi. radius that have registered aboveground storage tanks (ASTs) or
USTs. Table 2.2-201 shows the contents and capacity of all registered storage
tanks and Figure 2.2-201 shows the location of all registered storage tanks within
5-mi. radius of the site (Reference 203).
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Onsite storage of liquid hydrogen will be in accordance with the approved site plot
plan and the AP1000 standard plant design, located in the Bulk Gas Storage Area
near the Unit 1 mechanical draft cooling towers,at a safe distance from the
nuclear island (Figure 1.1-202). Compressed gas storage will be in the yard
adjacent to the Turbine Building. The AP1000 standard plant contains

500 standard cubic feet (scf) bottles of compressed hydrogen gas at 6000 pounds
per square inch (psig) and 1500 gallons of liquid hydrogen at 150 psig. Three
thousand gallons of liquid nitrogen and 6 tons of liquid carbon dioxide are also
located in the Bulk Gas Storage Area to support plant operation. No propane or
liquid oxygen is anticipated to be used at the Lee Nuclear Station.

Mining and quarrying operations, drilling operations, and wells are discussed in
Subsections 2.2.2.1.5 and 2.2.2.2.4. Qil and gas pipelines are discussed in
Subsection 2.2.2.3. Military bases and missile sites are discussed in

Subsection 2.2.2.1.6. None of these facilities were found in the 5-mi. radius of the
site (military bases and missile sites). Evaluations of explosions postulated to
occur on transportation routes near nuclear power plants are addressed in
Subsection 2.2.3.

222 DESCRIPTIONS

The industries within the immediate area of the Lee Nuclear Station are mostly
located in Gaffney, East Gaffney, Cherokee Falls, and Blacksburg, South
Carolina. All of these industries, with the exception of the Ninety-Nine Islands
Hydroelectric Dam, the Broad River Energy Center, and Herbie Famous
Fireworks, lie more than 5 mi. from the site. Table 2.2-202 describes the primary
function/major products and the number of persons employed at these industrial
facilities (References 202, 204, 205, and 206). A brief description of several major
industrial facilities is listed below. These industries are some of the largest
employers in the area.

2.2.21 Description of Facilities

Four major industrial facilities are located within 5 mi. of the Lee Nuclear Site.
Descriptions of these facilities are detailed in Subsections 2.2.2.1.1 t0 2.2.2.1.3,
and 2.2.2.1.7. Subsection 2.2.2.1.4 provides detailed information on electrical
generation plants closest to the Lee Nuclear Site. Subsection 2.2.2.1.5 details
mining and quarrying activities in the area and Subsection 2.2.2.1.6 details
military facilities near the site.

22211 Ninety-Nine Islands Hydroelectric Dam

The Ninety-Nine Islands Hydroelectric Dam is located on the Broad River adjacent
to the Lee Nuclear Site boundary, approximately 1.1 mi. south of the Lee Nuclear
Station centerpoint (see Figure 2.1-201).

22212 Herbie Famous Fireworks

Herbie Famous Fireworks (South Carolina Distributors) is a 1.4G (Class C)
consumer fireworks wholesale distribution company. Herbie Famous Fireworks
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operates a warehouse facility located approximately 2.7 mi. north to northwest of
the site (see Figure 2.2-201) (Reference 202).

22213 Broad River Energy Center

The Broad River Energy Center is a natural gas-fired peaking electric generation
plant located approximately 4.7 mi. northwest of the site (see Figure 2.2-201).

22214 Electrical Generation Plants

The Mill Creek Combustion Turbine Station is located approximately 9.5 mi.
northeast of the site, approximately 1 mi. south of the North Carolina state line.
This is a natural gas-fired peaking electric generation plant that opened in 2003.
Mill Creek Combustion Turbine Station is an eight-unit facility with a capacity of
640 megawatts. The plant uses natural gas as a primary fuel source and fuel olil
as a secondary fuel source (Reference 205).

The Cliffside Steam Station is located approximately 19 mi. northwest of the Lee
Nuclear Station. It is a five-unit coal-fired generating facility with a capacity of
760 megawatts. There are plans to expand this facility as early as 2010 by adding
a new 800 megawatt, highly efficient, coal-fueled unit (Reference 206).

The Catawba Nuclear Station lies approximately 25 mi. east of the Lee Nuclear
Station. The Catawba Nuclear Station, located in Clover, South Carolina on a
391 ac. peninsula, has two Westinghouse PWR reactors producing

1129 megawatts each. A license renewal application was submitted to the NRC
on June 14, 2001 and was approved December 5, 2003. These two reactors are
the largest in the state (Reference 207).

The McGuire Nuclear Station is located approximately 42 mi. northeast of the Lee
Nuclear Station. The McGuire Nuclear Station, located in Cornelius, North
Carolina, has two Westinghouse PWR reactors producing 1100 megawatts each.
A license renewal application was submitted to the NRC on June 14, 2001 and
was approved December 5, 2003 (Reference 208).

2.2.21.5 Mining and Quarrying Activities

There are three permitted mines operated by three separate entities located within
5 mi. of the Lee Nuclear Station (Reference 209).

22216 Military Facilities

There are no military facilities within 5 mi. of the Lee Nuclear Station. The closest
military facility is the Charlotte Douglas IAP Air Guard Station. This United States
Air Force installation is located approximately 34 mi. to the northeast

(Reference 227).
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22217 DSE Systems, LLC

DSE Systems, LLC has acquired a vacant textile plant near Gaffney, South
Carolina. The facility is located 4.6 miles to the northwest of the Lee Nuclear Site
boundary on State Highway 329. It is just north of US Highway 29 and on the
western bank of the Broad River. The company intends to use the facility for the
assembly of ammunition for the US military.

2.2.2.2 Description of Products and Materials
22221 Ninety-Nine Islands Hydroelectric Dam

The Ninety-Nine Islands Hydroelectric Dam is a six unit facility with an electrical
output of 18-megawatts (MW) that was completed in 1909. The dam is about
88 feet (ft.) high (maximum) and 1567 ft. long that creates a reservoir with a
surface area of 433 acres (ac.) at 100 percent capacity. There is a 94-ft. high,
197-ft. long concrete intake structure. This facility is currently operated as a
peaking facility, primarily in the summer and winter.

222272 Herbie Famous Fireworks

[

]SRI

2.2.2.2.3 Broad River Energy Center

The facility consists of five combustion turbines with a capacity of 847 megawatts
(Reference 204). Information regarding the products stored on the Broad River
Energy Center site is summarized in Table 2.2-203. The Occupational Safety and
Health Administration (OSHA) permissible exposure limits for the reported toxic
materials are in Table 2.2-204 (Reference 233).

22224 Mining and Quarrying Activities

The closest permitted mine is operated by Thomas Sand Company and is located
approximately 1 mi. north of the site. This mine, named Blacksburg Plant, is used
to mine sand. Martin Mine, operated by Cunningham Brick Company, is the
second closest permitted mine located 3.2 mi. north of the site. This mine is used
to mine manganese schist (type of mica). Kings Creek Mine, operated by
Industrial Minerals, Inc. is the third permitted mine within 5 mi. of the site. Kings
Creek Mine, located approximately 4.9 mi. northeast of the site, is used to mine
sericite (type of mica). None of the above mines use explosives (Reference 209).
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2.2.2.2.5 Military Facilities

There are no military facilities within 5 mi. of the Lee Nuclear Station. The closest
military facility is the Charlotte Douglas IAP Air Guard Station. This United States
Air Force installation is located approximately 34 mi. to the northeast

(Reference 227).

2.2.2.2.6 Waterways

The Lee Nuclear Station footprint is located approximately 4800 ft. west and
approximately 2400 ft. south of the Broad River, and 1.1 mi. upstream (north) of
the Ninety-Nine Islands Hydroelectric Dam (See Figure 2.1-201). The Broad River
upstream of the Lee Nuclear Station is a shallow, unnavigable river; however, from
the Ninety-Nine Islands Hydroelectric Station to the confluence with the Pacolet
River, the Broad River is considered navigable waters under Regulation 19-450 of
the South Carolina Code of Laws 1976, as amended.

22227 Highways

The nearest highway with heavy commercial traffic is U.S. 29, passing
approximately 4.6 mi. northwest from the site center point at its closest. In addition
to U.S. 29, segments of South Carolina 5, 97, 105, and 329 are located within a
5-mi. radius of the site (Reference 201).

Any material registered with the federal government as a hazardous material is
allowed to travel along any public road in the state of South Carolina provided it is
properly packaged and transported, and the proper credentials are obtained by
the carrier. The amount of explosives shipped along the public roads within 5 mi.
of the facility is unknown, since no agencies are required by law to keep records of
this information.

2.2.2.2.8 Railroads

Norfolk Southern Railroad Company (NSRC) owns and operates a small spur that
passes within the 5-mi. radius (Reference 211). This line runs at its closest point
approximately 4.7 mi. from the site centerpoint. Any material registered with the
federal government as a hazardous material that is legally allowed to be
transported via American railroads could potentially be transported at some point
along the rails that are situated near the site. Iltems that may be legally transported
on the rails near the site include many types of hazardous materials and other
industrial chemicals. The amount of hazardous materials transported along the
rails near the site is unknown due to the sensitive nature of this information and
confidentiality agreements within NSRC.

22229 DSE Systems, LLC (Description of Products)

The items intended to be manufactured by DSE Systems, LLC at the Gaffney,
South Carolina site include the following:

Revision: 10 2.2-6



William States Lee Ill Nuclear Station FSAR, Chapter 2

Withheld from Public Disclosure Under 10 CFR 2.390(d)(1)
(see COL Application Part 9)

]SRI

2.2.2.3 Description of Pipelines

Nine maijor pipelines operated by three separate entities are located within 5 mi. of
the Lee Nuclear Station. The possibility that any pipeline near the site could carry
product other than the one presently carried and whether the pipeline is used for
gas storage at higher-than-normal pressure was not released by any pipeline
operator in the 5-mi. area due to the sensitive nature of this information.

[
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In addition to these major pipelines, there are numerous lines delivering natural
gas to residential, commercial, and other industrial units. These lines are operated
by Piedmont Natural Gas and vary in size and pressure from 6-inch-diameter
500 psi distribution mains to 1-inch-diameter lines connected to homes and
businesses.

2.2.2.4 Description of Waterways

As stated in Subsection 2.2.2.2.6, the Lee Nuclear Station footprint is located
approximately 4800 ft. west and approximately 2400 ft. south of the Broad River,
and 1.1 mi. upstream (north) of the Ninety-Nine Islands Hydroelectric Dam (See
Figure 2.1-201). The Broad River upstream of the Lee Nuclear Station is a
shallow, unnavigable river; however, from the Ninety-Nine Islands Hydroelectric
Station to the confluence with the Pacolet River, the Broad River is considered
navigable waters under Regulation 19-450 of the South Carolina Code of Laws
1976, as amended. In 1991, this entire section was designated a State Scenic
River (Reference 214). The Broad River is not classified as a National Wild and
Scenic River by the federal government (Reference 215). There are no ports
within 50 mi. of the Lee Nuclear Station site (Reference 201).

There are two public access points to the Scenic Corridor of the Broad River. The
Ninety-Nine Islands Boat Landing is a public boat access area operated by Duke
Energy. This landing is located in Cherokee County, South Carolina at the end of
State Secondary Road 43, between the towns of Cherokee Falls in Cherokee
County and Hickory Grove in York County, South Carolina. There is a large
parking lot, concrete paved double boat ramp, and a wooden wildlife viewing/
fishing dock. The Cherokee Landing is located across the river from the Ninety-
Nine Islands Boat Landing at the end of State Secondary Road 13. This landing
has a very small paved parking lot and the landing is very steep (Reference 214).

Figure 2.1-201 shows the proposed location of the intake structure in the Broad
River for the Lee Nuclear Station. Water from the Broad River will be withdrawn at
this location for use as cooling tower makeup, service water cooling system
makeup, and other miscellaneous water uses. Figure 2.1-201 shows the
proposed location of the release point in the Broad River for the Lee Nuclear
Station. Water from the plant is released back into the Broad River at this location
when it is no longer needed by the plant.
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2225 Description of Highways

As stated in Subsection 2.2.2.2.7, the nearest highway with heavy commercial
traffic is U.S. 29, passing approximately 4.6 mi. northwest from the site center
point at its closest. In addition to U.S. 29, segments of South Carolina 5, 97, 105,
and 329 are located within a 5-mi. radius of the site (Reference 201). Interstate 85
could be used as an alternate route of U.S. 29; however it is located outside the
5-mi. radius.

Any material registered with the federal government as a hazardous material is
allowed to travel along any public road in the state of South Carolina provided it is
properly packaged and transported, and the proper credentials are obtained by
the carrier. The amount of explosives shipped along the public roads within 5 mi.
of the facility is unknown, since no agencies are required by law to keep records of
this information.

Estimated Annual Average Daily Traffic (AADT) counts for 2005 indicate the
following:

. 7000 vehicles travel on U.S. 29 between South Carolina 329 and South
Carolina 5.

. 5600 vehicles travel on South Carolina 5 between U.S. 29 and South
Carolina 55.

. 5000 vehicles also travel along South Carolina 105 between South

Carolina 211 and South Carolina 18.

. 1600 vehicles travel on South Carolina 329 between South Carolina 105
and U.S. 29.
. 950 vehicles travel on Cherokee County Highway 13 (McKowns Mountain

Road) between South Carolina 105 and the end of the road (near the
Broad River).

. 425 vehicles travel on South Carolina 97 between South Carolina 5 and
the York County line (Reference 210).

2.2.2.6 Description of Railroads

Norfolk Southern Railroad Company (NSRC) owns and operates a small spur that
passes within the 5-mi. radius (Reference 211). This line runs at its closest point
approximately 4.7 mi. from the site center point on the northeastern side and has
an average of two trains per day (one round trip) on these tracks. The speed limit
is 25 mph on the majority of this spur with a speed limit of 10 mph around many of
the curves. This spur carries freight only; no passenger trains use this route
(Reference 212).

A major rail line owned by NSRC runs at its closest point 5.5 mi. from the site. This
line runs from Atlanta, Georgia to Charlotte, North Carolina, eventually on to the
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New York City area on the northern end, and to the New Orleans area on the
southern end. This line is the main line, or core route, in the northern South
Carolina area, running through downtown Gaffney and Blacksburg

(Reference 211). This main line averages 22 trains per day and has a speed limit
of 50 mph. This line is primarily used for freight service, although one passenger
train, the Amtrak Crescent, uses the line (References 211 and 212). The speed
limit for passenger trains along this stretch of track is 79 mph, although they are
unlikely to reach more than approximately 60 mph between Gaffney, South
Carolina and Blacksburg, South Carolina due to curves in the tracks.

As stated in Subsection 2.2.2.2.8, any material registered with the federal
government as a hazardous material that is legally allowed to be transported via
American railroads could potentially be transported at some point along the rails
that are situated near the site. ltems that may be legally transported on the rails
near the site include many types of hazardous materials and other industrial
chemicals.

It is important to note that the proposed Southeast High-Speed Rail Corridor runs
through this area. The proposed route is projected to follow the existing tracks that
run from Atlanta, Georgia to Charlotte, North Carolina. Trains are expected to
travel at a maximum speed of 110 mph along this corridor. The proposed date for
implementation of service along this route is 2012 at the earliest and is projected
to carry more than 1.6 million passengers annually by the year 2015

(Reference 210).

2227 Description of Airports
2.2.2.71 Airports

There were no airports found within the Lee Nuclear Station 50- mi. region that
meet or exceed the criteria defined in NUREG-0800 Subsection 3.5.1.6 and
RG 1.206 Part Ill Subsections C.1.2.2.2.7 and C.1.3.5.1.6.

There are no airports located within 10 mi. of the Lee Nuclear Station; however,
one heliport is located within 10 mi. of the plant (Reference 201). The Milliken &
Co. heliport is located approximately 6 mi. to the north of the site and has a 25 ft.
square concrete helipad (Reference 216).

York Airport is the closest airport that has reported numbers of operations to the
Lee Nuclear Station (14.7 mi. to the east). It has a 2580 ft. turf runway. The airport
is exclusively used by single-engine private aircraft with 12 single-engine aircraft
based at the field. The average number of operations (landings and takeoffs are
counted separately) is approximately 62 per week. General aviation accounts for
69 percent of operations while 31 percent are transient general aviation
(Reference 217).

There are two large commercial airports within 50 mi. of the Lee Nuclear Station,
Greenville-Spartanburg International Airport (GSP) and Charlotte Douglas
International Airport (CLT). GSP is located 41.3 mi. west to southwest of the site
and CLT is located 34.4 mi. northeast of the site (Reference 201).
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GSP has one 11,001 ft. asphalt runway. Federal Aviation Administration (FAA)
information, effective June 7, 2006, indicates that 23 aircraft are based on the
field. Five of these are single-engine aircraft, 10 are multi-engine aircraft and eight
are jet aircraft. The average number of operations is approximately 182 per day.
Air taxi accounts for 69 percent of operations, 17 percent are transient general
aviation, 11 percent are commercial, 2 percent are military, and 1 percent is local
general aviation (Reference 218).

Fifty-one aviation accidents or incidents have occurred since 1965 in Greenville,
South Carolina. Of the 51 accidents, eight have been fatal resulting in 18 deaths
(Reference 229). Thirty-eight aviation accidents or incidents have occurred since
1964 in Spartanburg, South Carolina. Of the 38 accidents, four have been fatal
resulting in five deaths (Reference 230).

CLT has three runways; the first is a 10,000 ft. concrete runway, the second is an
8674 ft. asphalt/concrete runway, and the third is a 7502 ft. asphalt/concrete
runway. FAA information, effective June 7, 2006, indicates that 146 aircraft are
based on the field. Twenty-five of these are single-engine aircraft, 22 are multi-
engine aircraft, 87 are jet aircraft, 2 are helicopters, and 10 are military aircraft.
The average number of operations is approximately 1372 per day. Commercial
accounts for 47 percent of operations, 45 percent are air taxi, 7 percent are
transient general aviation, and less than 1 percent are military (Reference 219).

One hundred forty-four aviation accidents or incidents have occurred since 1962
in Charlotte, North Carolina. Of the 144 accidents, 21 have been fatal resulting in
162 deaths (Reference 231).

Based on historical flight data recorded from 1963 to 2005 for GSP

(Table 2.2-205), projections for air traffic up to fiscal year 2025 are given in

Table 2.2-206 for GSP (Reference 220). GSP recently performed a study to
determine the projected needs of the airport. They developed a plan to
accommodate the projected growth in passenger traffic. Plans are now in place to
expand, if needed, the terminal building from the current 13 attached jet gates to
as many as 43 attached jet gates and adding a new 8200 ft. runway. This plan is
expected to allow them to accommodate the projected 5.3 million passengers the
study calculated the airport would see by the year 2023 (References 222

and 223).

Based on historical flight data recorded from 2000 to 2005 for CLT

(Table 2.2-207), projections for air traffic up to fiscal year 2025 are given in

Table 2.2-208 for CLT (Reference 221). CLT is currently in the middle of a
multimillion dollar expansion to meet the needs of future passenger and cargo
traffic. Construction has begun on a new 9000 ft. runway and a new 3000 space
parking facility has recently been completed. This expansion and renovation is
expected to meet the projected demands of the future by expanding many existing
airport facilities (Reference 224).

Approach and departure paths at CLT and GSP are not aligned with the Lee
Nuclear Station.
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2.2.2.7.2 Airways

Two low altitude (below 18,000 ft.) federal air routes are located within 15 mi. of
the Lee Nuclear Station - Airway V54 and V415. The centerline of Airway V54 is
approximately 4 mi. north of the site and Airway V415 is approximately 10 mi.
southwest of the site (Figure 2.2-202) (Reference 225). These routes, also known
as Victor air routes, are primarily flown by general aviation aircraft. These routes
generally have a width of eight nautical miles and occupy the airspace between
18,000 ft. and the floor of controlled airspace, which is 700 - 1200 ft. There are no
Military Training Routes within 10 mi. of the site.

Two high altitude (18,000 ft. above MSL through 45,000 ft. pressure altitude)
federal air routes are located within 15 mi. of the Lee Nuclear Station -

Airway J208 and J14. The centerline of Airway J208 is located approximately

9 mi. southeast of the site and the centerline of Airway J14 is 12.5 mi. northwest
of the site (Figure 2.2-202) (Reference 226). These airways are primarily used by
commercial air carriers, the military and high performance general aviation
aircraft. These routes also have a width of eight nautical miles and are flown from
18,000 ft. to the top of controlled airspace, 45,000 ft. All flights above 18,000 ft.
are required to be IFR flights; hence, all altitudes and routes are assigned by air
traffic controllers.

Due to the close proximity of airways to the Lee Nuclear Station, an evaluation of
hazards from air traffic along all airways within 10 mi. of the Lee Nuclear Station is
presented in Subsection 3.5.1.6.

2228 Projections of Industrial Growth

There are no industrial parks within 5 mi. of the Lee Nuclear Station

(Reference 228). There are two industrial companies within the 5-mi. radius. The
Broad River Energy Center and Herbie Famous Fireworks (South Carolina
Distributors) as described in Subsections 2.2.2.1.3 and 2.2.2.1.2, respectively
(References 202 and 204). There is no planned industrial growth within the 5 mi.
area (Reference 228).

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 section. Types of accidents considered
include explosions, flammable vapor clouds, toxic chemicals, fires, collisions with
intake structures, and liquid spills. General Design Criterion 4, “Environmental and
Missile Design Basis,” of Appendix A, “General Design Criteria for Nuclear Power
Plants,” to 10 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.
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2.2.31 Determination of Design Basis Events

Design basis events internal and external to the nuclear power plant are defined
as those accidents that have a probability of occurrence on the order of about

1077 per year or greater and potential consequences serious enough to affect the
safety of the plant to the extent that the guidelines in 10 CFR Part 100 could be
exceeded. The following categories are considered for the determination of
design basis events: explosions, flammable vapor clouds with a delayed ignition,
toxic chemicals, fires, collision with intake structures, and liquid spills.

2.2.3.11 Explosions
2.2.3.1.11 Transportation Routes

Accidents were postulated for the nearby highways and railroads. Accidents on
the Broad River were not evaluated because this river is considered to be non-
navigable. The nearest highway with heavy commercial traffic is US Highway 29,
which passes approximately 4.24 miles northwest of the Lee Nuclear Site at its
closest point to the site boundary. The accident of concern along US Highway 29
is one that results in the detonation of a highly explosive cargo carried by a truck.
It is necessary to demonstrate that such an explosion on the highway does not
result in a peak positive incident overpressure that exceeds 1psi at the critical
structures on-site. The maximum probable hazardous cargo for a single highway
truck is based on Regulatory Guide 1.91, Revision 1, in terms of equivalent
trinitrotoluene (TNT). The TNT equivalency is based on (Reference 235):

Hexp
HNT

of detonation of the explosive in question, I-LﬁNT is the heat of detonation of TNT,

Wg = Weyp» Where W is the effective charge weight, HSXP is the heat

and Wexp is the weight of the explosive in question.

The methodology presented in Regulatory Guide 1.91, Revision 1, established the
safe distance beyond which no damage would be expected (i.e. a peak positive
incident overpressure of less than 1 psi at the critical structures on the Lee
Nuclear Site) from a truck explosion along U.S. Highway 29 at its closest point. An
evaluation performed for materials with a TNT equivalency of 2.24 and using the
maximum cargo for two trucks (50,000 Ibs. per truck) determined the safe
distance to be 0.52 miles, hence, there is considerable margin between the
required safe distance and the actual distance. The effects of blast-generated
missiles are less than those associated with the blast overpressure levels
considered in Regulatory Guide 1.91, Revision 1. Because the overpressure
criteria of the guide are not exceeded, the effects of blast-generated missiles are
not considered.

The Norfolk Southern Railroad passes approximately 4.18 miles northeast of the
site at its closest point. The maximum probable quantity of explosive material
shipped by a single railroad boxcar in terms of equivalent pounds of TNT is based
on Regulatory Guide 1.91, Revision 1. It is recognized that cargo shipments by
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railroad typically constitute the usage of more than one boxcar. For the purpose of
qualifying the explosion hazard involved in this railroad analysis, thirty combined
boxcar values for intended explosives are incorporated into the calculation. This
corresponds to a TNT equivalency of 8,870,400 Ibs (30 boxcars x 132,000 Ibs/
boxcar x 2.24). These values may be considered conservatively bounding
because it is reasonable to assume the initial explosion would involve only one
boxcar associated with initiating the explosion. Should additional boxcars become
involved, related explosions would be subsequent in time and neither coincident
with, nor additive to, the effects associated with those from the first boxcar
explosion. The evaluation determined the required safe distance to be 1.76 miles,
which is less than the distance of 4.18 miles from the railroad to the site at its
closest point. Therefore the proximity to the railroad does not present an
explosion hazard.

2.2.3.1.1.2 Pipelines

If the natural gas pipeline were to rupture resulting in natural gas released into the
atmosphere, the vapor plume would not detonate in such a fashion to cause an
overpressure event. Instead, it would burn with a relatively slow deflagration rate.
A natural gas release would not explode if the release is into an unconfined
space, therefore a free vapor cloud explosion of a release is into an unconfined
space, and therefore a free vapor cloud explosion of a release from the natural
gas pipeline is not credible.

The Colonial Pipeline and Plantation Pipeline contain refined petroleum products
and are located 3.24 miles from the Lee Nuclear Site at the closest point. The
40-inch Colonial Pipeline was analyzed because it has the largest diameter of the
refined petroleum pipelines. [

1SR! Using Equation 1 from Regulatory Guide 1.91,
Revision 1, the safe standoff distance is calculated as 14,948 ft or 2.83 miles.

The result for the unconfined vapor explosion safe standoff distance is less than
the distance of the pipeline to the site boundary at its closest point of 3.24 miles.
Therefore, the postulated pipeline explosion does not generate an overpressure
above 1 psi at the site. Based on several factors, this is a conservative result, e.g.,
no consideration is taken for depressurization of the pipe, instantaneous
evaporation of the leaked gasoline is assumed, and no credit is taken for the fact
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the pipe is buried three to four feet underground. Hence, it is concluded the
refined petroleum pipelines are not an explosion hazard for the Lee Nuclear Site.

2.2.3.1.1.3 Nearby Industrial Facilities

Herbie Famous Fireworks is a 1.4G consumer fireworks wholesale distribution
company located 2.31 miles from the Lee Nuclear Site boundary. The U.S.
Department of Transportation labels Division 1.4G as explosives that present a
minor explosion hazard. The explosive effects are largely confined to the package
and no blast or projection of appreciable size or range is expected. [

1SR Using Equation 1 from Regulatory Guide 1.91,
Revision 1, the safe standoff distance is calculated as 2,522 ft or 0.48 miles. Since
the safe standoff distance is less than the distance to Herbie Famous Fireworks,
the postulated explosion at Herbie Famous Fireworks does not generate an
overpressure above 1 psi at the site.

As shown in Table 2.2-201, the Broad River Energy Center has the largest
capacity of registered storage tanks and has the only above ground tanks listed.
The Broad River Energy Center is located 4.34 miles from the site boundary. [

1SRl Using Equation 1 from Regulatory Guide 1.91, Revision 1, the
safe standoff distance for a confined vapor explosion is calculated as 7,588 ft
(1.44 miles), and the safe standoff distance for an unconfined vapor explosion is
calculated as 13,269 ft (2.51 miles). Since the safe standoff distances are less
than the distance to the Broad River Energy Center, the postulated confined and
unconfined vapor explosions do not generate an overpressure above 1 psi at the
site.

[
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The other potentially hazardous commodities stored at the DSE Systems location
were examined for the potential to generate an overpressure above 1 psi at the
site or adversely affect control room environment. Screening criteria based on the
toxic release, confined, unconfined, and solid material explosion equations, as
defined above in the Broad River Energy Center postulated explosion discussion,
were developed to help identify potential explosion or toxic hazard threats. Only
materials of NFPA 704 (Reference 238) health hazard, flammability, and reactivity
Class 3 and Class 4 were considered for the screening, due to their unstable and
volatile physical properties. This evaluation demonstrated that for a given mass,
the hazard from a toxic material release would always be limiting when compared
to a solid material explosion or confined or unconfined vapor explosion. [

1SR A DSE Systems facility representative indicated that
there are no chemicals stored at the site which would meet the developed
screening criterion, and therefore there is no postulated explosion or toxic
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chemical release hazards to the Lee Nuclear Site from other commodities stored
at DSE Systems, LLC.

223114 Onsite Chemicals

As discussed in DCD Section 1.9, the AP1000 uses small amounts of combustible
gases for normal plant operation. Most of these gases are used in limited
quantities and are associated with plant functions or activities that do not
jeopardize any safety-related equipment. These gases are found in areas of the
plant that are removed from the nuclear island. The exception to this is the
hydrogen supply line to the chemical and volume control system (CVS).

The CVS is the only system on the nuclear island that uses hydrogen gas.
Hydrogen is supplied to the AP1000 CVS inside containment from a single
hydrogen bottle. The release of the contents of an entire bottle of hydrogen in the
most limiting building volumes, both inside containment and in the auxiliary
building would not result a volume percent of hydrogen large enough to reach a
detonable level.

DCD Subsection 3.5.1.1.2.2 states that the battery compartments are ventilated
by a system that is designed to preclude the possibility of hydrogen accumulation.
The DCD states further that the storage tank area for plant gases is located
sufficiently far from the nuclear island that an explosion would not result in
missiles more energetic than the tornado missiles for which the nuclear island is
designed.

The plant gas system provides hydrogen, carbon dioxide, and nitrogen gases to
the plant systems as required. The effects of the plant gas system on main control
room habitability are addressed in DCD Section 6.4 including explosive gases and
burn conditions for those gases. For explosions, the plant gas system is designed
for conformance with Regulatory Guide 1.91 (DCD Subsection 9.3.2.3).

Table 6.4-202, Part B, identifies additional site specific chemicals that are outside
the scope of DCD evaluations. These site specific chemicals were screened for
solid material explosion, confined and unconfined vapor explosion, flammability,
and toxic gas release event hazards. These chemicals are not in solid state and
are not flammable; therefore, solid material explosion hazard, confined and
unconfined vapor explosion hazard, and flammability hazard evaluations are not
required. Based on the screening guidance provided in Regulatory Guide 1.78,
with two exceptions, none of the site-specific chemicals used were found to be a
credible habitability threat to main control room occupants in case of a release.
See Section 6.4 for analysis of site specific chemicals requiring additional
evaluation.

Table 6.4-202, Part A, provides specific information about the chemicals
described in DCD Table 6.4-1. This includes chemical names or limiting types and
quantities. Except as noted, these chemicals have been suggested by
Westinghouse for use in the AP1000 and have been evaluated in conjunction with
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AP1000 standard design and found not to present a hazard to the control room
operators or to safety-related systems, structures, or components. No further
evaluation or analysis regarding impact to control room habitability for these
chemicals is required.

22312 Flammable Vapor Clouds (Delayed Ignition)

The potential for detonation in a plume resulting from release of the commaodities
from a transportation accident is evaluated, as well as a potential release from
nearby facilities and pipelines. This evaluation assumes dispersion downwind
toward the Lee Nuclear Station, with a delayed ignition. For each commodity of
interest, the vapor dispersion is based on a wind speed of 1.8 mph, a Stability
Class of D, and a 90°F ambient air temperature. These meteorological conditions
are intended to maximize the vaporization rate of the commodity of interest while
limiting the downwind dispersion. The ALOHA code (Reference 236) is used to
evaluate the dispersion and detonation of the vapor clouds.

For the evaluation of the potential effects of accidents on US Highway 29,
conservatively large tanker truck volumes (9,000 gallons) are assumed along with
an assumed 48.4 square feet rupture size. The basis for a 48.4 square feet
rupture size is that, for this scenario, this rupture size is the largest permissible by
the ALOHA code. ALOHA'’s constraints do not have an impact on the analysis
because all the chemicals from a tanker of this size are capable of being released
within the allotted time duration, eliminating the need to postulate a larger rupture.
Because almost any commodity can be transported along the highways, various
commodities are assumed. Gasoline and propane are analyzed due to the fact
that these are commonly transported commaodities.

Other less popular commodities are analyzed that have a relatively low flash point
and relatively high heats of combustion, hence have a potential to result in a high
overpressure if the vapor cloud is ignited. The results are summarized in

Table 2.2-210.

Similarly, for the Norfolk Southern Railroad, various commodities are analyzed
with the ALOHA code, assuming conservatively large tanker sizes

(40,000 gallons) and rupture sizes of 48.4 square feet.The results are
summarized in Table 2.2-211.

For the evaluation of the vapor cloud resulting from ruptured pipelines, rupture
sizes equivalent to pipe cross-sectional areas are assumed. The pipelines are
assumed to leak for a duration of one hour. |
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For the postulated accidents on U.S. Highway 29, the Norfolk Southern Railroad,
and natural gas pipelines, the overpressure at the Lee Nuclear Station resulting
from the delayed ignition of a vapor cloud is negligible. The only postulated
accident that results in a slight overpressure at the Lee Nuclear Site is the
postulated rupture of the refined petroleum pipeline, where a conservatively large
release of gasoline is assumed. Even for this case, the overpressure is less than
1 psi at the Lee Nuclear Site.

In order to demonstrate that the atmospheric conditions assumed were
conservative, a sensitivity study was performed for the situation that caused the
largest overpressure at the site, which was a pipeline carrying gasoline, which

produced a maximum overpressure of 0.459 psi for a release rate of 3,920 ft3/sec.
The wind speed was increased from 1.55 knots (0.8 m/s) to 1 m/s, while at the
same time the Stability Class was changed from "D" to "F". For this case the
overpressure dropped to 0.455 psi. Increasing the wind speed would allow for the
chemical to evaporate more quickly and travel at a quicker rate. However, the
higher wind speed would disperse the vapor cloud at a quicker rate causing a less
significant overpressure. The Stability Class is a measurement of how turbulent
the atmosphere is from solar radiation and other contributing factors. By
increasing the Stability Class from "D" to "F" the program is decreasing the
amount of solar radiation included in the model, allowing for less dispersion to
occur. Decreasing the solar radiation also decreases the amount of evaporation
that occurs and therefore causes a decrease in overpressure. These results
demonstrate that the assumptions of a wind speed of 1.55 knots and a Stability
Class of "D" are conservative for this calculation.
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Because the resulting overpressure from the delayed ignition of potential vapor
clouds is much less than 1 psi, the Regulatory Guide 1.91, Revision 1, acceptance
criteria, it is concluded that the delayed ignition of vapor clouds from nearby
transportation routes and pipelines does not pose a hazard to the Lee Nuclear
Station.

2.2.31.3 Toxic Chemicals

As stated in Subsection 2.2.3.1.1.4, analysis of site specific chemicals (stored
onsite) requiring further evaluation is presented in Section 6.4. Accidents involving
the release of toxic chemicals from nearby mobile and stationary sources are
addressed in this section and in Subsection 6.4.4.2.

2.2.3.1.3.1 Background

A control room habitability analysis was performed in accordance with Regulatory
Guide 1.78. The Regulatory Guide specifies that mobile and stationary sources of
hazardous materials within a five mile radius of the plant be analyzed as a
potential threat to plant operations.

Subsections 2.2.1 and 2.2.2 provide sources of potentially airborne hazardous
chemicals that may be in the area. These sources are in the form of stationary
industrial facilities and transportation pathways in the form of a highway and a rail
spur.

The nearby Broad River is not navigable by barges and does not transport
commercial traffic, and hence is eliminated from further investigation.

Figure 2.2-201 shows the potential rail, road, and stationary industrial sources
within the proximity of Lee Nuclear Station.

The screening criteria for airborne hazardous chemicals is established in
Regulatory Guide 1.78 based on the National Institute for Safety and Health
(NIOSH) Immediately Dangerous to Life and Health (IDLH) limits for 30 minute
exposures. The criteria of Regulatory Guide 1.78 was supplemented in the
screening assessment by considering chemical properties and health hazard
classifications established by the National Fire Protection Association or
Hazardous Materials Identification System. Per Regulatory Guide 1.78, the
NIOSH IDLH values were utilized to evaluate concentrations of hazardous
chemicals to determine their effect on control room habitability. For those cases in
which neither Regulatory Guide 1.78 nor NUREG/CR-6624 establish an IDLH
value, an appropriate toxicity limit was applied consistent with current industry
standards.

Regulatory Guide 1.78 specifies the use of HABIT software for evaluating control
room habitability. The HABIT software consists of modules that evaluate
radiological and toxic chemical transport and exposure. A hybrid modeling
approach was developed using the ALOHA code, which incorporates a heavy gas
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model, in conjunction with the HABIT code which utilizes a Gaussian dispersion
model, to model toxic chemical transport and model chemical exposure to control
room personnel using control room design parameters.

223132 Sources of Potentially Dangerous Releases
2.2.3.1.3.2.1 Stationary Sources

There are no site-specific sources of airborne hazardous materials stored on the
Lee Nuclear Station site in sufficient quantity to affect control room habitability.

Subsection 2.2.2.1 lists four major industrial facilities within a five mile radius of
the site or at greater distances as appropriate based on their significance: Herbie
Famous Fireworks, Ninety-Nine Islands Hydroelectric Station, the Broad River
Energy Center, and DSE Systems, LLC. Herbie Famous Fireworks has indicated
that they do not have potentially dangerous airborne toxic chemicals on site.
Although the Broad River Energy Center stores chemicals on site per FSAR
Table 2.2-203, there are no stored potentially poisonous gasses such as chlorine
or anhydrous ammonia nor other recognizable hazardous chemicals that may
affect control room habitability at the site. The exact quantities of the chemicals in
Table 2.2-203 are not known. However, an inquiry was sent to Broad River Energy
Center to identify chemicals that are stored in quantities greater than

29,000 pounds or that have an Immediately Dangerous to Life or Health rating

less than 30 mg/m3. Further analysis of the chemicals identified by Broad River
Energy Center indicates that there are no toxic chemical release threats to the
Lee Nuclear Site from the Broad River Energy Center. There are no toxic chemical
release threats to the Lee Nuclear Site from DSE Systems, LLC, based on the
discussion of chemical screening criteria in Subsection 2.2.3.1.1.3.

2.2.31.3.2.2 Mobile Sources

Preliminary statistical analysis evaluated the general risk from mobile sources of
hazardous materials. This preliminary risk analysis indicates that although the
accident risk is quite low, it is not less than the evaluation limit of 1E-6 per year for
mobile sources set in Regulatory Guide 1.78. Therefore, a wholly risk-based
approach was not considered.

2.2.31.3.2.21 Local Highways

As illustrated on Figure 2.2-201, the nearest highway with heavy commercial
traffic is U.S. Highway 29, passing approximately 4.5 mi. northwest from the site
at its closest point. In addition to U.S. Highway 29, segments of South Carolina
State Highways 5, 97, 105, and 329 are located within a 5-mi. radius of the site.

Any material registered with the federal government as a hazardous material is
allowed to travel along any public road in the state of South Carolina provided it is
properly packaged and transported, and the proper credentials are obtained by
the carrier.
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Annual Average Daily Traffic (AADT) counts for 2005 indicate a moderate level of
traffic on several roads within five miles of the Lee Nuclear Station. This
information was used to estimate the total annual vehicle-miles traveled within a
5-mile radius. Calculations to estimate the probability of a hazardous road release
were conducted based upon hazardous material risk information from the Federal
Motor Carrier Safety Administration. The estimated total annual vehicle-miles
were modified using the risk information for the percent of all vehicles that are
trucks, percent of trucks that carry hazardous materials, hazardous material truck
accident rate, and release rate per hazardous material accident, to ultimately
arrive at an annual hazardous release probability for the roads within a 5-mi.
radius of Lee Nuclear Station.

The results of a risk study indicate that general hazardous material incidents have
a release probability of approximately 1E-2 per year, while DOT Class 2.3
releases have a release probability of approximately 5E-5 per year. Although the
results of those calculations indicate that the probability of a road release within a
5-mi. radius of Lee Nuclear Station is very low, the risk of a release is higher than
the Regulatory Guide 1.78 evaluation limit of 1E-6 per year for mobile sources,
therefore further analysis is required. This further analysis is discussed in
Subsection 2.2.3.1.3.3.

2.2.3.1.3.2.2.2 Local Rail Lines

A Norfolk Southern rail line is located approximately 4.5 miles northeast of the
site. This rail line is a spur off of the main line running southeast of Blacksburg and
terminating in Kings Creek. This rail line carries predominately Iron Ore, and is not
expected to carry hazardous materials, and is thus not evaluated for hazardous
materials.

2.2.3.1.3.3 Analysis of Hazardous Materials

An analysis of the surrounding area and of the materials that may be in the area
reveals that the roadways pose the most significant toxic hazard to control room
habitability.

Any chemical sanctioned to be legally transported by state and federal
department of transportation guidelines may be transported on the roads, but due
to the distance from the site it is determined that only the most toxic gaseous
chemicals (DOT class 2.3) could reach the control room intake under ideal calm
conditions.

An analysis of a tractor-trailer based chlorine release at the closest point of
passage of Route 329 was performed. Chlorine was deemed to be the worst case
release of a toxic gas as it is commonly transported, is highly toxic with an IDLH of
10 PPM, and is heavier than air so it can travel laterally without significant
dispersion under stable, light wind conditions. The model utilizes AP1000 HVAC
parameters, worst-case meteorological conditions, and physical characteristics of
the modeled chemical.
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To model the concentration of hazardous chemicals at the control room intake
several site specific parameters are gathered. These parameters include release
weight, in this case the complete tractor-trailer cargo weight, along with distance
to the control room, HVAC intake height, and worst case meteorological
conditions.

Meteorological data was analyzed to determine the worst meteorological
conditions at the site. In the case of a released gaseous hazardous material
cloud, the worst case condition is essentially a calm night. A wind speed of 1 m/s
and Class G stability conditions were utilized in the model to represent these
worst-case conditions.

Variable parameters utilized in this analysis are provided in Table 2.2-209.

A hybrid modeling approach was developed to account for heavier-than-air
chemical vapor transport using the ALOHA code. The HABIT code was then used
to analyze the chemical spill at a reduced distance utilizing a Gaussian dispersion
model. The distance that a heavier-than-air gas model is appropriate was first
calculated using ALOHA based on a downwind distance required to reduce the
chemical concentration to 10,000 ppm where the model transitions to a non-
dense plume. The ALOHA analysis concluded the transition occurs at 615 meters
from the spill. This distance is subtracted from the 5100 m minimum distance
between a potential chemical release site and the control room intake. Only the
remaining distance of 4485 meters was credited in the HABIT analysis.

The results of the analysis using this methodology indicate that under worst case
meteorological conditions for the site, a pressurized liquid chlorine tractor-trailer
burst type accident would elevate control room HVAC intake concentrations
beyond IDLH values; however, the habitability analysis discussed in

Section 6.4.4.2 concluded that the concentration in the control room would be less
than the chlorine IDLH value.

22314 Fires

Fires originating from accidents at any of the facilities or transportation routes
discussed previously would not endanger the safe operation of the station
because of the distances between potential accident locations and the location of
the Lee Nuclear Station are at least 2.31 miles away.

The Nuclear Island is situated sufficiently clear of trees and brush. The distance
exceeds the minimum fuel modification area requirements of thirty feet per
NFPA 1144 (Reference 234). Therefore, there is no threat from brush or forest
fires.

Fire and smoke from accidents at nearby homes, industrial facilities,
transportation routes, or from area forest or brush fires, does not jeopardize the
safe operation of the plant due to the separation distance of potential fires from
the plant. The main control room 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
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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/
control support area 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 plant operators.

On-site fuel storage facilities are designed in accordance with applicable fire
codes, and plant safety is not jeopardized by fires or smoke in these areas. A
detailed description of the plant fire protection system is presented in DCD
Subsection 9.5.1.

2.2.315 Collisions with Intake Structure

The raw water intake structure on the Broad River is used to pump raw water into
Make-Up Pond A. A makeup intake structure located in Make-Up Pond A is used
to pump makeup water to the plant water systems. During low-flow conditions in
the Broad River, a makeup intake structure located on Make-Up Pond B is used to
pump raw water to Make-Up Pond A to provide makeup water for plant water
systems. The portion of the Broad River adjacent to the Lee Nuclear Station is
considered to be not navigable, so collisions with the intake structure are not
considered to be credible. Likewise, there are no credible events or concerns
associated with collisions to intakes on Make-Up Pond A or Make-Up Pond B.

22316 Liquid Spills

The accidental release of petroleum products or corrosive liquids upstream of the
Broad River intake structure would not affect operation of the plant. Normal
operation of the water intake structure pumps requires submergence. Liquids with
a specific gravity less than unity, such as petroleum products, would float on the
surface of the river and consequently are not likely to be drawn into the makeup
water system. Liquids with a specific gravity greater than unity could be drawn into
the intake pipes. However, such liquids would be diluted by the water in Make-Up
Pond A before it its drawn into the makeup intake structure.

The raw water system is not a safety related system and is not designed to
function during design basis accidents or following low-probability events such as
seismic, fire, sabotage, passive failures or multiple active failures. Failure of
components of the raw water system would not preclude essential functions of
safety related systems.

2232 Effects of Design Basis Events

Potential design basis events associated with accidents at nearby facilities and
transportation routes have been analyzed in Subsection 2.2.3.1. The effects of
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these events on the safety-related components of the plant are insignificant as
discussed in Subsection 2.2.3.1.

224 COMBINED LICENSE INFORMATION

This COL item is addressed in Subsection 2.2.3.
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WLS COL 2.2-1 REGISTERED STORAGE TANKS WITHIN A 5-MI. RADIUS

Revision: 10 2.2-29



William States Lee Ill Nuclear Station FSAR, Chapter 2

TABLE 2.2-202

WLS COL 2.2-1 INDUSTRIAL FACILITIES NEAR THE LEE NUCLEAR STATION
Persons
Name of Facility Primary Function / Major Products Employed
Ninety-Nine Islands Hydroelectric Dam Hydroelectric peaking electric generation plant 5
Herbie Famous Fireworks (South Carolina Distributors)  1.4G consumer fireworks warehouse facility 40
DSE Systems, LLC US military ammunitions assembly facility 200
Broad River Energy Center Natural gas-fired peaking electric generation plant 12
Mill Creek Combustion Turbine Station Natural gas-fired peaking electric generation plant 5
Cliffside Steam Station Coal-fired electric generation plant 104

(References 202, 204, 205, 206, and 207)
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TABLE 2.2-204
WLS COL 2.2-1 BROAD RIVER ENERGY CENTER SITE SPECIFIC OSHA
PERMISSIBLE EXPOSURE LIMITS (PEL) Z-1 TABLE
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TABLE 2.2-205 (Sheet 1 of 2)
WLS COL 2.2-1 HISTORICAL AIR TRAFFIC AT GREENVILLE-SPARTANBURG
INTERNATIONAL AIRPORT

Year Total Passengers Percent Change
1963 158,068

1964 182,798 15.65
1965 195,893 7.16
1966 195,898 0.00
1967 256,885 31.13
1968 298,221 16.09
1969 332,090 11.36
1970 325,686 -1.93
1971 349,735 7.38
1972 411,683 17.71
1973 462,565 12.36
1974 496,019 7.23
1975 465,058 -6.24
1976 531,695 14.33
1977 569,246 7.06
1978 665,203 16.86
1979 690,904 3.86
1980 666,541 -3.53
1981 582,352 -12.63
1982 513,450 -11.83
1983 620,508 20.85
1984 735,961 18.61
1985 854,092 16.05
1986 937,863 9.81
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TABLE 2.2-205 (Sheet 2 of 2)
WLS COL 2.2-1 HISTORICAL AIR TRAFFIC AT GREENVILLE-SPARTANBURG
INTERNATIONAL AIRPORT

Year Total Passengers Percent Change
1987 1,105,752 17.90
1988 1,139,640 3.06
1989 1,110,314 -2.57
1990 1,184,580 6.69
1991 1,055,823 -10.87
1992 1,097,287 3.93
1993 1,171,826 6.79
1994 1,560,042 33.13
1995 1,322,540 -15.22
1996 1,428,223 7.99
1997 1,450,174 1.54
1998 1,424,669 -1.76
1999 1,518,561 6.59
2000 1,590,786 4.76
2001 1,412,567 -11.20
2002 1,386,828 -1.82
2003 1,350,648 -2.61
2004 1,575,117 16.62
2005 1,792,597 13.81
AVERAGE 6.53

(Reference 220)
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TABLE 2.2-206

PROJECTED AIR TRAFFIC AT GREENVILLE-SPARTANBURG

INTERNATIONAL AIRPORT

Year Total Passengers(@
2006 1,909,654
2007 2,034,354
2008 2,167,197
2009 2,308,715
2010 2,459,474
2011 2,620,078
2012 2,791,169
2013 2,973,432
2014 3,167,598
2015 3,374,442
2016 3,594,793
2017 3,829,533
2018 4,079,601
2019 4,345,999
2020 4,629,793
2021 4,932,118
2022 5,254,186
2023 5,597,284
2024 5,962,787
2025 6,352,157

a) Projections based upon average of 6.53 percent annual increase in
passengers as of 2005 (Reference Table 2.2-205).

(Reference 220)
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TABLE 2.2-207
WLS COL 2.2-1 HISTORICAL AIR TRAFFIC AT CHARLOTTE DOUGLAS
INTERNATIONAL AIRPORT

Year Total Passengers Percent Change

2000 23,088,455

2001 23,177,555 0.39

2002 23,597,926 1.81

2003 23,062,570 -2.27

2004 25,543,374 10.76

2005 28,206,052 10.42
AVERAGE 4.22

(Reference 219)
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TABLE 2.2-208

PROJECTED AIR TRAFFIC AT CHARLOTTE DOUGLAS

INTERNATIONAL AIRPORT

Year Total Passengers(@
2006 29,396,347
2007 30,636,873
2008 31,929,749
2009 33,277,185
2010 34,681,482
2011 36,145,040
2012 37,670,361
2013 39,260,050
2014 40,916,825
2015 42,643,515
2016 44,443,071
2017 46,318,568
2018 48,273,212
2019 50,310,342
2020 52,433,438
2021 54,646,129
2022 56,952,196
2023 59,355,578
2024 61,860,384
2025 64,470,892

a) Projections based upon average historical percent change in passengers
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TABLE 2.2-209
WLS COL 2.2-1 PARAMETERS USED IN THE ANALYSIS OF AN OFF-SITE
CHEMICAL RELEASE

Parameter Value Unit
Initial mass 20000 (kg)
Release height 0 (m)
Storage temperature 25 (Celsius)
Distance to intake 5100 (m)
Intake height 17 (m)
Atmospheric pressure 760 (mm Hg)
Stability class G & F@ (N/A)
Wind speed 1 (m/s)

a) The HABIT model utilizes a G stability class and the ALOHA model utilizes an
F stability class.
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TABLE 2.2-210
LEAKAGE FROM ASSUMED LARGE HOLE (4.5 m?) FROM A TRUCK ON HIGHWAY 29

Flammable
Truck Capacity Pool Diameter  Area of Vapor  Concentration Overpressure
Chemical (tons) LEL (ppm) (yards) Cloud (yards) at site (ppm) at site (psi)
Gasoline 254 10,000 102 113 0.0 0.0
(n-heptane)
Propane 21.9 20,000 91 0 0.0 0.0
Acetylene 12.3 25,000 (a) 643 0.0 0.0
Ethylacetylene 24.0 16,000 (a) 874 0.0 0.0
Ethylene Oxide 32.2 30,000 (a) 836 0.0 0.0
Propylene 30.6 19,000 99 412 0.0 0.0
Oxide
1,3 Propylene 33.2 28,000 101 252 0.0 0.0
Oxide

a) Two-phase flow release.
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TABLE 2.2-211
LEAKAGE FROM ASSUMED LARGE HOLE (4.5 m?) FROM A RAILROAD TANKER

Flammable
Tanker Pool Diameter  Area of Vapor  Concentration  Overpressure
Chemical Capacity (tons) LEL (ppm) (yards) Cloud (yards) at site (ppm) at site (psi)
Gasoline 113 10,000 214 303 0.0 0.0
(n-heptane)
Propane 97.3 20,000 191 20 0.0 0.0
Acetylene 54.4 25,000 (a) 902 0.0 0.0
Ethylacetylene 107 16,000 (a) 1,306 0.0 0.0
Ethylene Oxide 143 30,000 (a) 1,220 0.0 0.0
Propylene 136 19,000 204 846 0.0 0.0
Oxide
1,3 Propylene 148 28,000 210 542 0.0 0.0
Oxide

a) Two-phase flow release.
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2.3 METEOROLOGY

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

This section discusses regional and local meteorological conditions, the onsite
meteorological measurement program, and short-term and long-term diffusion
estimates.

2.3.1 REGIONAL CLIMATOLOGY

The description of the general climate of the region is based primarily on
climatological records for Greenville/Spartanburg International Airport (GSP),
located between Greenville and Spartanburg, South Carolina. This first order
station was selected because the terrain and land-use in the surrounding area is
similar to the area around the Lee Nuclear Site (i.e., rural). This description uses
data from those records, as appropriate, and is augmented by recent data from
the Lee Nuclear Station site meteorological tower (Tower 2). Meteorological data
for the Lee Nuclear Site collected from 12/1/2005 through 11/30/2007 is presented
and used in FSAR Section 2.3 to calculate atmospheric dispersion values. FSAR
Appendix 2CC provides an evaluation which concludes that one-year and
two-year site data sets are consistent and representative of long-term conditions
of the site.

Topographical considerations and examination of the records indicate that
meteorological conditions at the Greenville/Spartanburg International Airport are
representative of the general climate of the region that encompasses the site.
Because the Ninety-Nine Islands cooperative observer station (Station

No. 386293) in Blacksburg, South Carolina, is the closest National Weather
Service (NWS) station (two miles southeast), the tables and figures included are
based primarily on data from this location when the period of record and
observational procedures are considered adequate. Climate data from the
National Oceanic and Atmospheric Administration (NOAA) first order weather
station at the Greenville/Spartanburg International Airport (GSP) in Greer, SC
approximately 42 miles west are also presented. Data from the National Oceanic
and Atmospheric Administration (NOAA) first order weather station in Charlotte,
NC (CLT) approximately 35 miles ENE of the site is also used in the cooling tower
plume analysis. In cases such as the reoccurrence rate of rare events based on
decades of observation (e.g. climatology), the National Weather Service off-site
data is preferable, due to the shorter period of meteorological data currently
available on site.

2.3.1.1 General Climate

The most important factors controlling the local climate are the state's location in
the northern mid-latitudes, its proximity to both the Atlantic Ocean and the
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Appalachian Mountains, and local elevation. South Carolina’s geographic regions
are shown on Figure 2.3-273. The Lee Nuclear Station site is located in the
piedmont region of South Carolina. The Lee Nuclear Station is located in
Cherokee County which is in South Carolina Climate Division 2. South Carolina's
mid-latitude location allows for solar radiation to vary throughout the year,
producing four distinct seasons. At the summer solstice, the sun is nearly
overhead at solar noon with a maximum zenith angle of approximately 797%°; at
winter solstice, the sun is low in the southern horizon at solar noon with a
maximum zenith angle of approximately 237%°. This allows for a variance in length
of day sufficient to produce ample daytime heating during summer and nighttime
cooling during winter (Reference 201).

The state's position on the eastern coast of a continent is important because land
and water heat and cool at different rates. This provides for cooling sea breezes
during the summer and warms the immediate coast during the winter. Also, it
influences the way pressure and wind systems affect the state. During the
summer, South Carolina's weather is dominated by a maritime tropical air mass
known as the Bermuda High. Airflow passing over the Gulf Stream, as it circulates
around the Bermuda High brings warm, moist air inland from the ocean. As the air
comes inland, it rises and forms localized thunderstorms, resulting in precipitation
maxima (Reference 201).

The Appalachian Mountains also exert a major influence on the state's climate in
three ways. First, they tend to block many of the cold air masses arriving from the
northwest, thus making the winters somewhat milder. Second, the occurrence of
downslope winds, which warm the air by compression, causes the areas leeward
of the mountains to experience slightly higher temperatures than the surrounding
areas. Hence, the proximity of the mountains to the state results in a more
temperate climate than otherwise would be experienced. Lastly, the mountains
cause a leeside rain shadow, an area of decreased precipitation across the
Midlands and roughly parallel to the fall line where the upland region meets the
coastal plain (Reference 201).

The climate of South Carolina is humid and subtropical with a short cold season
and a relatively long warm season. Synoptic features during winter cause rather
frequent alternation between mild and cool periods with occasional outbreaks of
cold air. Such intrusions of cold air, however, are modified in the crossing and
descent of the Appalachian Mountains. Summers, noted for their greater
persistence in flow pattern, experience fairly constant trajectories from the south
and southwest with advection of maritime tropical air. In this area of the
Southeast, significant local circulation often results during periods of weak
synoptic circulation. These effects, usually induced by the local terrain, are
responsible for a redistribution of wind directions and speeds from those expected
in the absence of the local terrain (Reference 202). General climatic assessments
at the time of Reference 202 remain valid.

The state's annual average temperature, in Fahrenheit, varies from the mid-50's in
the Mountains to low 60's along the coast. During the winter, average
temperatures range from the mid-30's in the Mountains to low 50's in the Low
Country. During summer, average temperatures range from the upper 60's in the
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Mountains to the mid-70's in the Low Country (Reference 201). Temperatures in
the region indicate warm summers and mild winters.

Precipitation in South Carolina is ample and distributed with two maxima and

two minima throughout the year. The maxima occur during March and August; the
minima occur during April and November. There is no wet or dry season; only
relatively heavy precipitation periods or light precipitation periods. No month
averages less than two inches of precipitation anywhere in South Carolina. In
northwestern South Carolina, winter precipitation is greater than summer
precipitation; the reverse is true for the remainder of the state. During summer and
early fall of most years, the state is affected by one or more tropical storms or
hurricanes (Reference 201). Average annual precipitation is heaviest in
northwestern South Carolina, and annual totals vary directly with elevation, soil
type, and vegetation. In the Mountains, 70 to 80 inches of rainfall occur at the
highest elevations with the highest annual total at Caesars Head, South Carolina
(79.29 inches). Across the Foothills, average annual precipitation ranges from

60 to more than 70 inches. In the eastern and southern portions of the Piedmont,
the average annual rainfall ranges from 45 to 50 inches. The driest portion of the
state, on average, is the Midlands where annual totals are mostly between 42 and
47 inches (Reference 201).

The annual number of days of precipitation greater than or equal to one inch
varies with elevation, varying from more than 24 days in the Upstate to less than
12 days in the Midlands. The annual number of days of precipitation greater than
or equal to 0.1 inches varies from 95 in the Upstate to less than 70 in a portion of
the Midlands. The annual number of days of precipitation greater than or equal to
0.5 inches varies from 48 in the Upstate to less than 30 in a portion of the
Midlands (Reference 201). Yearly average precipitation at Greenville/Spartanburg
International Airport based on 30 years of data is about 50 inches (Table 2.3-256).

Snow and sleet may occur separately, together, or mixed with rain during the
winter months from November to March, although snow has occurred as late as
May in the mountains. Measurable snowfall may occur from one to three times in
a winter in all areas except the Low Country where snowfall occurs on average
once every three years. Accumulations seldom remain very long on the ground
except in the mountains (Reference 201). Typically, snowfall occurs when a mid-
latitude cyclone moves northeastward along or just off the coast. Snow usually
occurs about 150 to 200 miles inland from the center of the cyclone. The greatest
snowfall in a 24-hour period was 24 inches at Rimini, South Carolina, in February
1973. During December 1989, Charleston, South Carolina, experienced its first
white Christmas on record, and other coastal locations had more than six inches
of snow on the ground for several days following it. The greatest snowfall for
Ninety-Nine Islands was 13 inches on January 7, 1988. Figure 2.3-201 shows the
annual distribution of snow across the state (Reference 201).

Sleet and freezing rain vary from 3.75 events per year in Chesterfield County to
less than 0.75 events per year in the Low Country. The highest frequency by
month occurs in January with more than 1.5 events per year in the Charlotte area
and Chesterfield County to less than 0.25 events per year in the Low Country.
One of the most severe cases of ice accumulation from freezing rain took place
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February 1969 in several Piedmont and Midlands counties. Timber losses were
tremendous and power and telephone services were seriously disrupted over a
large area (Reference 201). Another significant storm was the ice storm of
December 2005. This was a damaging winter storm that produced extensive ice
damage in a large portion of the Southern United States on December 14 - 16,
2005. It led to enormous and widespread power outages and at least 7 deaths.
The ice storm left more than 700,000 people without power in and near the
Appalachians, including 30,000 customers in Georgia, 358,000 in South Carolina,
328,000 in North Carolina and 13,000 in Virginia. An ice storm (also called glaze
ice) is the accretion of generally clear and smooth ice formed on exposed objects
by the freezing of a film of super-cooled water deposited by rain, drizzle, or
possibly condensed from super-cooled water vapor. The weight of this ice is often
sufficient to greatly damage telephone and electric power lines and poles. Most
glaze is the result of freezing rain or drizzle falling on surfaces with temperatures
between 25°F and 32°F (Reference 204). The glaze ice belt of the United States
includes all of the area east of the Rocky Mountains. However, in the Southeast
and Gulf Coast sections of the country, below freezing temperatures seldom last
more than a few hours after glaze storms.

Hail occurs infrequently, falling most often during spring thunderstorms from
March through May. The incidence of hail varies from 1 to 1.5 hail days per year in
the Midlands, Piedmont, and Foothills to 0.5 day per year in the Low Country.
Although hail can occur in every month during the year, May has the highest
incidence with an average of more than five events per year. Typically, it occurs
during the late afternoon and early evening between the hours of 3:00 p.m. and
8:00 p.m. (Reference 201). Severe weather occurs in South Carolina occasionally
in the form of violent thunderstorms and tornadoes. Although less frequent than
surrounding states, thunderstorms are common in the summer months. The more
violent storms generally accompany squall lines and active cold fronts of late-
winter or spring. Strong thunderstorms usually bring high winds, hail, considerable
lightning, and rarely spawn a tornado (Reference 201).

In the 40-year period from 1950 through 1989, an average of 11 tornadoes
occurred per year in South Carolina. Since a tornado is very small and affects a
localized area, the probability of a tornado striking a specific point in a given year
is low. The majority of tornadoes, 88 percent, occur from February through
September. May and August are peak months. The May peak is primarily due to
squall lines and cold fronts; the August peak is due to tropical cyclone activity. A
secondary maxima, nine percent of all occurrences, happens in November and
December (Reference 201). During spring, tornadoes result from active cold
fronts, whereas during summer and early fall many are associated with the
passage of tropical cyclones. During November and December, it is not
uncommon to have active cold fronts and tornadic activity. Tornado frequency is at
a minimum in October and January; only 3 percent of the total are experienced
during these two months (Reference 201).

Tropical cyclones affect the South Carolina coast on an infrequent basis, but do

provide significant influence annually through enhanced rainfall inland during the
summer and fall months. Depending on the storm's intensity and proximity to the
coast, tropical systems can be disastrous. The major coastal impacts from tropical
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cyclones are storm surge, winds, precipitation, and tornadoes. Hurricanes are the
most intense warm season coastal storms and are characterized by wind speeds
exceeding 64 knots (74 miles per hour) and central pressure usually less than
980 millibars (mb) (28.94 inches of mercury). Less intense, but more frequent, are
tropical storms (winds over 34 knots and under 64 knots: greater than 980 mb
central pressure) and tropical depressions (winds under 34 knots).

(Reference 201) Tracks of tropical cyclones within 75 miles of Greer, South
Carolina between 1851 and 2006 are shown on Figure 2.3-272.

Winds are usually the most destructive force associated with tropical cyclones,
particularly inland. Strong winds, resulting from the low central pressure and
forward movement, also combine to result in significant ocean rise and wave
action. This resulting water rise, known as the storm surge, plagues coastal
inlands and low-lying inland areas as these storms make landfall. Because of the
low central pressure in a hurricane, a 100 mb drop in ocean surface pressure
results in about a one meter increase of ocean elevation. (Reference 201).

The Mountains have a strong influence on the prevailing surface wind direction.
On a monthly basis, prevailing winds tend to be either from the northeast or
southwest. Winds from all directions occur throughout the state during the year,
but the prevailing statewide directions by season are as follows: (Reference 201)

Season Direction Degrees
Spring Southwest 210 to 240
Summer South and Southwest 170 to 250
Autumn Northeast 20 to 60
Winter Northeast and 20 to 60 and
Southwest 210 to 240

Average surface wind speeds across the state for all months range between six
and 10 miles per hour. Winds at more than 1500 meters above msl are usually
southwest to northwest in winter and spring, south to southwest in summer, and
southwest to west in autumn. The mountains control wind direction during all
seasons, but have a more pronounced effect in the winter, summer, and autumn
(Reference 201). During winter, most cyclones that affect the state pass to the
south of the Mountains. As these systems move around the Mountains, the winds
are generally southwest. As the cyclone moves over the Atlantic Ocean, the winds
shift to the northeast. During summer, air flows north from the Gulf of Mexico
along the western edge of the Bermuda High. Quite often the Mountains form the
western extent of the Bermuda High. During autumn, winds are northeast
because the mountains form a western barrier to the northeast surface winds
wrapping around the predominant continental high pressure centered over New
England. This northeast flow wedges in cool air at the surface and moves
southward along the eastern seaboard (Reference 201).
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The Bermuda High also contributes to air stagnation, especially during the
summer. During the period 1936-75, it was shown that the state experienced

20 stagnation days per year in the Coastal Plain, and more than 28 stagnation
days per year occurred in the Central Savannah River area. The winds in stagnant
air are very light and tend to be rather disorganized in direction (Reference 201).

Relative potential for air pollution can be demonstrated by the seasonal
distribution of atmospheric stagnation cases that persist for at least four days.
Data for the 50-year period (1948 to 1998), analyzed by Julian X. L. Wang and
James K. Angell (Reference 205), show that, in South Carolina, air stagnation
conditions exist between 10 and 20 days per year. The meteorological condition
which is favorable to an air pollution episode is an air stagnation event. The air
stagnation event identifies areas where air may be trapped by poor ventilation due
to persistent light or calm winds, and by the presence of inversions. Most air
stagnation events happen in an extended summer season from May to October.
This is the result of the weaker pressure and temperature gradients, and therefore
weaker wind circulation during this period. In the eastern U.S., there is a relative
minimum of stagnation in July accompanied by relative maxima in May-June and
August-October. This mid-summer decrease of air stagnation is due to the impact
of the Bermuda High on the eastern United States. The Bermuda High is strongest
in July; and hence, the meridianal wind in the Gulf States is a maximum then due
to the increased pressure gradient, resulting in a relative minimum of air
stagnation. Therefore, the Bermuda High is an additional and unique controlling
factor for air stagnation conditions over the eastern United States, besides the
seasonal cycle of minimum wind in summer and maximum wind in winter.

Another unique feature of air stagnation in the eastern U.S. is its early onset in
May, compared to the onset in June in the west and central U.S. This results in a
prolonged but weaker air stagnation season in the eastern U.S (Reference 205).
For the eastern United States, their results show a regionally averaged mean
annual cycle of six cases in the spring, 14 cases in the summer, and 11 cases in
the fall for the region.

Just to the North of the Lee Nuclear Station site, is the border of North Carolina.
The climate in this area is typical of the Piedmont area of North Carolina. The
three principal physiographic divisions of the eastern United States are particularly
well developed in North Carolina. From east to west, they are the Coastal Plain,
the Piedmont, and the Mountains. The fall line is the dividing line between the
Coastal Plain and the Piedmont. The Piedmont area, comprising about one-third
of the State, rises gently from about 200 feet at the fall line to near 1,500 feet at
the base of the Mountains.

The westernmost, or Mountain Division of North Carolina is the smallest of the
three, comprising a little more than one-fifth of the total area of the State. Its range
of elevation, however, is by far the greatest; it stretches upward from around
1,500 feet along the eastern boundary to 6,684 feet at the summit of Mount
Mitchell. Some of the valleys drop to 1,000 feet above sea level while some

125 peaks exceed 5,000 feet and 43 tower above 6,000 feet.
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Latitude accounts for some climatic variations, as do soils, plant cover, and inland
bodies of water. The Gulf Stream has some direct effect on North Carolina
temperatures, especially on the immediate coast. Though the Gulf Stream lies
some 50 miles offshore, warm water eddies spin off from it and moderate the
winter air temperatures along the Outer Banks. Coastal fronts are common during
the winter months, and can push inland, bringing warmer than expected
temperatures to coastal areas.

The most important single influence contributing to the variability of North Carolina
climate is altitude. In all seasons of the year, the average temperature varies more
than 20° Fahrenheit from the lower coast to the highest elevations. The average
annual temperature at Southport on the lower coast is nearly as high as that of
interior northern Florida, while the average on the summit of Mount Mitchell is
lower than that of Buffalo, NY.

In winter, the greater part of North Carolina is partially protected by the mountain
ranges from the frequent outbreaks of cold air which move southeastward across
the central States. Such outbreaks often move southward all the way to the Gulf of
Mexico without attaining sufficient strength and depth to traverse the heights of
the Appalachian Range. When cold waves do break across, they are usually
modified by the crossing and the descent on the eastern slopes. The temperature
drops to 10° or 12° F about once during an average winter over central North
Carolina, ranging some 10° F warmer along the coast and 10° F colder in the
upper mountains. Temperatures as low as 0° F are rare outside the mountains,
but have occurred throughout the western part of the State. The lowest
temperature of record is minus 34° F recorded January 21, 1985, at Mount
Mitchell. Winter temperatures in the eastern sections are modified by the Atlantic
Ocean, which raises the average winter temperature and decreases the average
day-to-night range. In spring, the storm systems that bring cold weather
southward reach North Carolina less often and less forcefully, and temperatures
begin to moderate. The rise in average temperatures is greater in May than in any
other month. Occasional invasions of cool dry air from the north continue during
the summer, but their effect on temperatures is slight and of short duration.

The increase in sunshine in the spring usually brings temperatures back up
quickly. When the dryness of the air is sufficient to keep cloudiness at a minimum
for several days, temperatures may occasionally reach 100° F or higher in the
interior at elevations below 1,500 feet. Ordinarily, however, summer cloudiness
develops to limit the sun's heating while temperatures are still in the 90-degree
range. An entire summer sometimes passes without a high of 100° F being
recorded in South Carolina. The average daily maximum reading in midsummer is
below 90° F for most localities.

Autumn is the season of most rapidly changing temperature, the daily downward
trend being greater than the corresponding rise in spring. The drop-off is greatest
during October, and continues at a rapid pace in November, so that average daily
temperatures by the end of that month are within about five degrees of the lowest
point of the year.
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While there are no distinct wet and dry seasons in North Carolina, average rainfall
does vary around the year. Summer precipitation is normally the greatest, and
July is the wettest month. Summer rainfall is also the most variable, occurring
mostly in connection with showers and thunderstorms. Daily showers are not
uncommon, nor are periods of one to two weeks without rain. Autumn is the driest
season, and November the driest month. Precipitation during winter and spring
occurs mostly in connection with migratory low pressure storms, which appear
with greater regularity and in a more even distribution than summer showers. In
southwestern North Carolina, where moist southerly winds are forced upward in
passing over the mountain barrier, the annual average rainfall is more than

90 inches. This region is the rainiest in the eastern United States. Less than

50 miles to the north, in the valley of the French Broad River, sheltered by
mountain ranges on all sides, is the driest point south of Virginia and east of the
Mississippi River. Here the average annual precipitation is only 37 inches. East of
the Mountains, average annual rainfall ranges mostly between 40 and 55 inches.

Winter-type precipitation usually occurs with southerly through easterly winds, and
is seldom associated with very cold weather. Snow and sleet occur on an average
once or twice a year near the coast, and not much more often over the
southeastern half of the State. Such occurrences are nearly always connected
with northeasterly winds, generated when a high pressure system over the
interior, or northeastern United States, causes a southward flow of cold dry air
down the coastline, while offshore a low pressure system brings in warmer, moist
air from the North Atlantic. Farther inland, over the Mountains and western
Piedmont, frozen precipitation sometimes occurs in connection with low pressure
storms, and in the extreme west with cold front passages from the northwest.
Average winter snowfall over North Carolina ranges from about an inch per year
on the outer banks and along the lower coast to about 10 inches in the northern
Piedmont and 16 inches in the southern Mountains. Some of the higher mountain
peaks and upper slopes receive an average of nearly 50 inches a year.

The average relative humidity does not vary greatly from season to season but is
generally the highest in winter and lowest in spring. The lowest relative humidity is
found over the southern Piedmont, where the year around average is about

65 percent.

2.31.2 Regional Meteorological Conditions for Design and Operating
Bases

This section describes severe weather phenomena that may require consideration
in design of safety related structures, systems and components. Most recent data
is taken from the NCDC storm event database that covers the period from 1950
through 2005 (Reference 207), but even longer data periods are used for some
phenomena to try to capture the occurrence of rare events.

Severe synoptic-scale storms are relatively infrequent in the Lee Nuclear Station
site area. The effects of such storms are generally restricted to local flooding from
heavy rains. Damage from snow, freezing rain, or ice storms in mid-winter are
uncommon.
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The passive containment cooling system is the ultimate heat sink for the AP1000
and does not rely upon offsite or onsite AC power sources as described in DCD
Section 3.1.1. The AP1000 design parameters for the ultimate heat sink are given
in DCD Table 2-1. The regional meteorological conditions relevant to the design
and operating bases for the Lee Nuclear Station site are discussed below. FSAR
Table 2.0-201 gives a comparison of the Lee Nuclear Station site characteristics
with the AP1000 DCD design parameters.

General Design Criterion (GDC) 2 in Appendix A to 10 CFR Part 50 requires
“consideration of the most severe of the natural phenomena that have been
historically reported 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.”

Extreme weather calculations for Lee Nuclear Station were conducted over the
maximum data span available. Certified climatological data obtained from the
U.S. National Climatic Data Center (NCDC) was used for the severe weather
phenomena evaluations. This data selection supports accurate severe weather
phenomena projections for the area in the vicinity of the Lee Nuclear Station site.
This extensive historic data record provides the historical climatic trends and
severe natural phenomena to be included in the site characterization.

Dry-bulb, coincident wet-bulb, and non-coincident wet-bulb temperatures
represent significant site characteristics because this data is used in
demonstrating that the AP1000 DCD site parameters are bounding (i.e., more
conservative) than the Lee Nuclear Station site characteristics. The Lee Nuclear
Station site characteristic temperatures were developed by considering both
100-year return temperatures and 0% exceedance temperatures. These values
were calculated using all available hourly data from a 45-year (1963-2007)
sequential meteorological data set for Greenville-Spartanburg Airport, Greer,
South Carolina, Station No. 03870, National Weather Service (NWS) station. The
difference between the Lee Nuclear Station site characteristics and the DCD
design parameters, as provided in FSAR Table 2.0-201, provide additional margin
to the selected Lee Nuclear Station site characteristic maximum safety
temperatures. This margin accounts for any limitations to the accuracy, quantity,
and period of time in which the historical data have been accumulated.

General predictions on global or U.S. climatic changes expected during the period
of reactor operation are uncertain and are only applicable on a macroclimatic
scale. Since the maximum data span available was used in the severe weather
analysis, accurate severe weather phenomena have been provided based on
best-available historic data. Projections of future severe weather conditions at the
Lee Nuclear Station site are speculative at best, based on current understanding
and modeling of global climate change.

2.3.1.21 Hurricanes
During the period 1899 to 2005 there were 50 documented tropical cyclones that

affected either North Carolina (31 cyclones) or South Carolina (19 cyclones)
(Reference 209, Reference 210, and Reference 235). See Table 2.3-202. Of
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these 50 cyclones, 20 (40 percent) were Category 1, 15 (30 percent) were
Category 2, 11 (22 percent) were Category 3, and 4 (8 percent) were Category 4
hurricanes. The storm category cited is the category observed as the cyclone
entered either North Carolina or South Carolina. Table 2.3-203 presents a monthly
breakdown of the 50 cyclones and provides a definition of the storm categories.
Tropical cyclones, including hurricanes, lose strength as they move inland from
the coast and the greatest concern for an inland site is possible flooding due to
excessive rainfall. The maximum one day rainfall at Ninety-Nine Islands for the
years 1949-2005 was 7.16 inches on 8/17/1985 resulting from hurricane Danny
which was a tropical depression when it passed through this part of South
Carolina (Reference 203).

2.3.1.2.2 Tornadoes

The probability that a tornado will occur at the Lee Nuclear Station site is low.
Records show that in a 56-year period (1950-2005) there were 15 tornadoes
reported in Cherokee County, the location of the site. The data reported by
NOAA's National Environmental Satellite, Data, and Information Service
(NESDIS) (Reference 207) is given in Table 2.3-204. From this data, the total
tornado area in Cherokee County, ignoring events with a zero path length (i.e., no
path length or no path length reported), is approximately 3.6 square miles. Using
the principle of geometric probability described by H. C. S. Thom (Reference 211),
a mean tornado path area of 0.24 square miles and an average tornado frequency

of 0.27 per year was calculated for the area of Cherokee County (392.7 mi2), the

point probability of a tornado striking the Lee Nuclear Station is 1.64x10'4/year
[((total tornado area in Cherokee County)/(area of Cherokee County))*(number of
tornadoes per year)]. This corresponds to an estimated recurrence interval of
6108 years.

The tornadoes reported during the years 1950-2005 in the vicinity of Cherokee,
Spartanburg, Union, Chester, and York Counties in South Carolina and Polk,
Rutherford, Cleveland, Gaston, and Mecklenburg Counties in North Carolina are
shown in Table 2.3-204. During the period 1950 to 2005, a total of 125 tornadoes
touched down in these counties, which have a combined total land area of
5,131.2 square miles (Reference 212). These local tornadoes have a mean path
area of 0.459 square miles, excluding tornadoes without a length specified. The
site recurrence frequency of tornadoes can be calculated using the point
probability method as follows:

Total area of tornado sightings = 5,131.2 sq mi

Average annual frequency = 125 tornadoes/56 years = 2.23 tornadoes/year

Annual frequency of a tornado striking a particular point P = [(0.459 mi2/tornado)
(2.23 tornadoes/year)] / 5,131.2 sq. mi = 0.0002 yr'1

Mean recurrence interval = 1/P = 5000 years.
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This result shows that the frequency of a tornado in the immediate vicinity of the
site is slightly lower than the frequency in the surrounding counties. Another
methodology for determining the tornado strike probability at the Lee Nuclear
Station is given in NUREG/CR-4461 (Reference 213). Based on a 2° longitude
and latitude box centered on the Lee Nuclear Station site, the number of
tornadoes is 221 from data collected from 1950 through August 2003. The
corresponding expected maximum tornado wind speed and upper limit

(95th percentile) of the expected wind speed is given below with the associated
probabilities.

Upper limit (95 percent)
Expected maximum of the expected tornado
Probability tornado wind speed mph wind speed mph

10 142 153
10 180 190
107 215 226

The design basis tornado characteristics are specific to the site location and
region of the country in which the site is located. However, rather than conducting
site research on tornado characteristics, most sites in past licensing proceedings
have relied on NRC-endorsed studies that set conservative values for key design
basis tornado characteristics. These characteristics were then used in the design
of the subject facility.

Regulatory Guide 1.76, Revision 1, provides design basis tornado characteristics,
depending on the proposed site location in the country. Based on these criteria,

the best estimated exceedance frequency is 1077 per year. The design basis
tornado characteristics defined for Lee Nuclear Station, which is in Region |, are
based on the guidance in Regulatory Guide 1.76. The below listed characteristics
are associated with a Region | site.

Region | Tornado Characteristics

Maximum wind speed, mph 230
Rotational speed, mph 184
Maximum Translational speed, mph 46
Radius of maximum rotational speed, ft 150
Pressure drop, psi 1.2
Rate of pressure drop, psi/sec 0.5
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The above maximum tornado wind speed is bounded by the AP1000 DCD value
of 300 mph (see FSAR Table 2.0-201 for a comparison of the Lee Nuclear Station
site characteristics with the DCD design parameters). In accordance with
Regulatory Guide 1.76, the wind velocities and pressures are not assumed to vary
with height. Tornado missiles (including the missile spectrum) are discussed in
Section 3.5. Waterspouts are common along the southeast U.S. coast, especially
off southern Florida and the Keys and can happen over seas, bays, and lakes
worldwide. However, they are not expected to occur at the Lee Nuclear Station
site since the only nearby body of water is the Broad River.

2.31.2.3 Thunderstorms

Thunderstorms occur an average of approximately 41.6 days a year based on the
National Climatic Data Center (NCDC) Local Climatic Data (LCD) when data from
Greenville-Spartanburg (Greer), South Carolina (Station ID GSP) (Reference 236)
and Charlotte, North Carolina (Station ID CLT) (Reference 239) are combined for
the years 1963 through 2007 and 1948 through 2007, respectively. Table 2.3-205
presents the thunderstorm data for Greer and Charlotte for the years 1963
through 2007 and 1948 through 2007, respectively. Approximately 57 percent of
the thunderstorms in this area occur during the warm months (June-August),
indicating that the majority are warm-air-mass thunderstorms. As shown in

Table 2.3-205, the highest occurrence of thunderstorm days is in July with an
average of approximately 10 days per year.

2.3.1.2.4 Lightning

Data on lightning strike density is becoming more readily available due to the
National Lightning Detection Network (NLDN), which has measured cloud-to-
ground (CG) lightning for the contiguous United States since 1989. Prior to the
availability of this data, isokeraunic maps of thunderstorm days were used to
predict the relative incidence of lightning in a particular region. A general rule,
based on a large amount of data from around the world, estimates the earth flash
mean density to be 1-2 cloud to ground flashes per 10 thunderstorm days per
square kilometer. (Reference 214). The annual mean number of thunderstorm
days in the site area is estimated to be 50 based on interpolation from the
isokeraunic map (Reference 215); therefore, it is estimated that the annual
lightning strike density in the Lee Nuclear Station site area is 26 strikes per square

mile per year. Other studies gave a ground flash density (GFD) in strikes/kmz/yr,
based on thunderstorm days per year (TSD) as GFD = 0.04 (TSD)"%° =

0.04 (50)1-25 = 5.3 strikes/km?/yr or 14 strikes/mi2/yr. (Reference 216). Recent
studies based on data from the NLDN (Reference 217) indicate that the above
strike densities are upper bounds for the Lee Nuclear Station site. Mean annual

flash density for 1989-96 is 5 strikes/kmzlyr or13 strikes/mizlyr in northern South
Carolina.

2.3.1.2.5 Hail

From January 1, 1995 through May 31, 2006, 432 hailstorms occurred in the
region with Cherokee County receiving approximately ten percent, as shown in
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Table 2.3-206. For this table, each occurrence of hail was counted as an individual
event, even if two counties recorded hail simultaneously. The most probable
months of hail occurrence are May and June in Cherokee County. The average
number of hailstorms in Cherokee County is approximately 3.5 per year. The
maximum hail size reported was 2.75 inch diameter and the average size was
slightly more than 1 inch diameter. Property damage occurs infrequently, with no
recorded events in Cherokee County, South Carolina in this 12-year period
(Reference 207).

2.3.1.2.6 Regional Air Quality

The Clean Air Act, which was last amended in 1990, requires the U.S.
Environmental Protection Agency (EPA) to set National Air Quality Standards for
pollutants considered harmful to the public health and the environment. The EPA
Office of Air Quality Planning and Standards has set National Ambient Air Quality
Standards for six principle pollutants, which are called "Criteria" pollutants. Units
of measure for the standards are parts per million (ppm), milligrams per cubic

meter (mg/m3), and micrograms per cubic meter of air (pgm/m3). Areas are either
in attainment of the air quality standards or in non-attainment. Attainment means
that the air quality is better than the standard.

The newly promulgated U.S. Environmental Protection Agency (EPA) 8-hour
ozone standard (62FR 36, July 18, 1997) is 0.08 ppm in accordance with

40 CFR 50.10. Cherokee is in the Greenville-Spartanburg Intrastate Air Quality
Control Region (South Carolina). Cherokee County is in attainment for all criteria
pollutants (carbon monoxide, lead, nitrogen dioxide, particulate matter (PM4,

particulate matter less than 10 micron), particulate matter (PM, 5, particulate

matter less than 2.5 micron), ozone, and sulfur oxides. There are six areas in
South Carolina that are in non-attainment with the 8-hour ozone standard
(Reference 218). Currently designated (as of March 02, 2006) non-attainment
areas in South Carolina for the criteria pollutants are as follows:

County Pollutant Area Name

Anderson Co 8-Hr Ozone Greenville-Spartanburg-Anderson, SC
Greenville Co 8-Hr Ozone Greenville-Spartanburg-Anderson, SC

Lexington Co 8-Hr Ozone Columbia, SC

Richland Co 8-Hr Ozone Columbia, SC

Spartanburg Co  8-Hr Ozone Greenville-Spartanburg-Anderson, SC

York Co 8-Hr Ozone Charlotte-Gastonia-Rock Hill, NC-SC

The bordering North Carolina counties are Cleveland, Gaston, and Mecklenburg.

Both Gaston County and Mecklenburg County are in non-attainment for 8-hr
ozone. Cleveland County is in attainment for all criteria pollutants.
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The ventilation rate is a significant consideration in the dispersion of pollutants.
Higher ventilation rates are better for dispersing pollution than lower ventilation
rates. The atmospheric ventilation rate is numerically equal to the product of the
mixing height and the wind speed within the mixing layer. A tabulation of daily
mixing heights and mixing layer wind speeds for both morning and afternoon was
obtained from the EPA's SCRAM Website for 1984-1987 and 1989-1991 at the
Greensboro-High Point, North Carolina station (Reference 206). This data was
used to generate the morning and afternoon ventilation rates in Table 2.3-207.

Morning ventilation is less than 4000 m?/s throughout the year and is less than
2400 m?/s from June through October. Afternoon ventilation is higher than

9200 m?/s from March through June, but lower than 6500 m2/s from August
through January. The highest daily air pollution potentials exist in the morning
from June through October when ventilation rates are lower. Lowest air pollution
potentials occur from December through March due to the relatively high morning
mean ventilation rates.

Other data sources provide independent checks on this conclusion. According to
Wang and Angell (Reference 205), the annual average air stagnation cases for
South Carolina over a fifty-one year period (1948-1998) was four cases per year
with a mean duration of five days. The annual mean days of air stagnation was
given as 20 for South Carolina. This report also concluded that the highest
number of air stagnation days occurred from July through October with the lowest
air stagnation days from November through March. The number of air stagnation
days in the South Carolina region exhibited a slightly increasing trend over the
50 years evaluated (see Figure 2.3-202). This almost imperceptible positive trend
shown in Figure 2.3-202 in the number of air stagnation days has no impact on the
Lee Nuclear Station Site.

2.31.2.7 Severe Winter Storm Events

The occurrences and durations of recorded ice storms and heavy snowstorms in
the vicinity of the Lee Nuclear Station site for the thirteen-year period 1993-2005 is
shown in Table 2.3-208. From these data, the frequency of winter storms is
estimated to be 22 events per year in this regional area. For the region, each
occurrence of a severe winter storm was counted as an individual event, even if
two counties recorded a severe winter event simultaneously. For Cherokee
County, the frequency is 3.6 events per year.

The equivalent ice thickness due to freezing rain with concurrent 3-second gust
speeds for a 100-year mean recurrence interval is given in "Extreme Ice
Thicknesses from Freezing Rain" (Reference 208) as 0.75 inch for the north
central South Carolina area.

The 48-hour maximum recorded winter precipitation based on the data for the
Greenville-Spartanburg NWS (GSP) at Greer, covering the time period of 1997-
2005, is 3.54 inches (Reference 224).

In the Ninety-Nine Islands/Lee Nuclear Station site area, snow melts and/or
evaporates quickly, usually within 48 hours and before additional snow is added.
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Because the plant site is subjected to a subtropical climate with mild winters,
prolonged snowfalls or large accumulations of snow or ice on the ground and
structures are not anticipated.

2.3.1.2.71 Estimated Weight of the 100-year Return Snowpack

Snowpack, as used in this section, is defined as a layer of snow and/or ice on the
ground surface and is usually reported daily in inches by the NWS at all first order
weather stations.

The density of the snowpack varies with age and the conditions to which it has
been subjected. Thus, the depth of the snowpack is not a true indication of the
pressure the snowpack exerts on the surface it covers. Due to the variable density
in snowpack, a more useful statistic for estimating the snowpack pressure is the
water equivalent (in inches) of the snowpack.

South Carolina is not a heavy snow load region. ANSI/ASCE 7-05, "Minimum
Design Loads for Buildings and Other Structures," identifies that the ground

snowload for the Greenville-Spartanburg area is 7 Ibf/ft2 based on a 50-yr

recurrence. This is converted to a 100-yr recurrence weight of 8.54 Ibf/ft2 (psf)
using a factor of 1.22 (1 / 0.82) taken from ANSI/ASCE 7-05 Table C7-3. Local
snow measurements support this ANSI/ASCE 7-05 (Reference 220) value.

To estimate the weight of the 100-year snowpack at the Lee Nuclear Station site,
the maximum reported snow and/or ice depths at Ninety-Nine Islands, South
Carolina, was determined. The current Southeast Regional Climate Office
Database (Reference 203) indicates the greatest snow depth in the data period
(8/1/1948 to 12/31/2005) occurred on January 7, 1988. The snow depth recorded
on this date was 13 inches. The 100-year recurrence snow depth is 15.2 inches
based on 57 years of data back to 1948. Based on NCDC Snow Climatology
database, the highest observed maximum snowfall amount, maximum snow
depth, and 100-year estimate of snowfall for Cherokee County, SC occurred at the
Gaffney 6E observation station. The 100-year snowfall for Gaffney 6E, based on
data from 1894 through 2006, was 16.3 inches, the maximum snow depth was
17.0 inches, and the observed maximum snowfall was 17.0 inches. The 100-year
snow depth of 17.0 inches will be used in determining the snow load

(Reference 237).

Freshly fallen snow has a snow density (the ratio of the volume of melted water to
the original volume of snow) of 0.07 to 0.15, and glacial ice formed from
compacted snow has a maximum density of 0.91 (Reference 221). In the Lee
Nuclear Station site area, snow melts and/or evaporates quickly, usually within
48 hours, and before additional snow is added; thus, the water equivalent of the
snowpack can be considered equal to the water equivalent of the falling snow as
reported hourly during the snowfall. A conservative estimate of the water
equivalent of snowpack in the Lee Nuclear Station site area would be 0.20 inches
of water per inch of snowpack. Then, the water equivalent of the 100-year return
snowpack would be 17.0 inches snowpack x 0.2 inches water equivalent/inch
snowpack = 3.4 inches of water.
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Because one cubic inch of water is approximately 0.0361 pounds in weight, a one
inch water equivalent snowpack would exert a pressure of 5.20 pounds per
square foot (0.0361 Ib/cu in/in x 144 sq in/sq ft).

For the 100-year return snowpack, the water equivalent would exert a pressure of
17.7 pounds per square foot (5.2 Ibm/sq ft/inch x 3.4 inches).

2.3.1.2.7.2 Estimated Weight of the 48-hour Maximum Winter Precipitation

The 48-hour probable maximum winter precipitation (PMWP) based on HMR 53
(Reference 234) is 30.5 inches. The rain load is considered separately from the
snow and ice roof load. The roofs of the nuclear island have no lips around the
edges, therefore, water and snow melt build up on the roofs of the Nuclear island
are negligible. The Shield Building roof is slopped with no lips around the edge of
the roof to allow water build up. The PCS tank is flat with no lip; however, there is
the central hole that can allow water to drain down in between the Shield wall and
the SCV, but not to accumulate on the roof area. The Auxiliary Building. has
slopped roofs with three varying elevations (high points given); Area 1&2 155'-6",
Area 3&4 163'-0", and Area 5&6 180'-9" (elevations are above plant grade). The
south side (directions are relative to called North in the DCD) of the nuclear island
wall 1 is above the Radwaste Building roof elevation 136'-4". The east side of the
nuclear island, wall 1, is below the Annex Building roof elevation 183'-4.25", but
the Auxiliary Building roof is sloped so that areas 3&4 drain on to areas 1&2 roof,
which is slopped from east to west. There are no lips on the roof of the Auxiliary
Bldg. that could prevent the flow of water. The North side of the nuclear island is
also below the Turbine building roof elevation 246'-3", but again Areas 1&2 are
slopped such that the run-off will flow off the west side. As a result of the nuclear
island roof design there is no loading from the PMWP.

2.31.2.7.3 Weight of Snow and Ice on Safety-Related Structures

Based on the evaluations given in "Extreme Ice Thicknesses from Freezing Rain,"
Reference 208, the probability of freezing rain (glaze ice) with a thickness of

15 mm at the Lee Nuclear site in any year is 0.02. The probability of freezing rain
with a thickness of 20 mm at the Lee Nuclear site in any year is 0.01

[Reference 208].

Because the plant site is subjected to a subtropical climate with mild winters,
prolonged snowfalls or large accumulations of snow or ice on the ground and
structures are not anticipated. The estimated depth of the 100-year return
snowpack is 17.0 inches, or 3.4 inches of water equivalent, as discussed above.
The safety-related structures at the Lee Nuclear Station would be designed to
withstand 17.7 pounds per square foot snow load. No damage from snow or ice
loading on structures is expected because the DCD design loading is 75 pounds
per square foot (see Table 2.0-201).

2.3.1.2.8 100-Year Return Period Fastest Mile of Wind

The fastest mile of wind speed recorded in 56 years (1950-2006) in the NWS
storm events database for Cherokee County is 80.6 mph. A Gumbel-Lieblein
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extreme value analysis of this data gives an estimated value of 88 mph for the
100-year return period fastest mile of wind in Cherokee County.

The design basis wind velocity is based on the data from ASCE 7-95

(Reference 222). From Figure 6-1 of ASCE 7-95, the 50-year return 3-second
gust wind speed at 33 feet above ground for the Lee Nuclear Station site is

90 mph. This gives a design basis 100-year return wind speed of 96 mph, based
on Table C6-5 of ASCE 7-95. The Lee Nuclear Plant site characteristic 3-second
gust wind speed of 96 mph is compared to the AP1000 design criteria in

Table 2.0-201. The safety and non-safety importance factors, exposure category,
and topographic factor are given in Section 3.3.

2.3.1.2.9 Probable Maximum Annual Frequency and Duration of Dust
Storms

The occurrence of dust storms (i.e., blowing dust or blowing sand) is a rare
phenomenon in the Lee Nuclear Station site area. Although there are categories
for dust and sand in the NCDC meteorological database, no hours are identified
under this category for Cherokee County in the period from 01/01/1950 to
05/31/2006.

232 LOCAL METEOROLOGY

This section discusses the local meteorological conditions at the Lee Nuclear
Station site. Local site meteorological conditions reflect the synoptic-scale
atmospheric processes and are consistent with the regional meteorology. There
are two exceptions caused by local effects from the Broad River. First, there is
higher humidity directly adjacent to the river. Second, there is a possibility of
channeling of low-level winds along the river valley. Channeling of flow from the
NW is indicated in the site's wind rose in Figure 2.3-203. This figure shows that
the predominant wind direction is from the Northwest, which aligns with the river
valley.

The Lee Nuclear Station site is located in a temperate latitude in northern South
Carolina about 250 miles northwest of the Atlantic coast and is in a region strongly
influenced for much of the year by the Azores-Bermuda anticyclonic circulation
(Reference 223). This behavior is shown in Figure 2.3-204 which gives the
Atlantic subtropical anticyclone seasonality. In late summer and fall, the position of
the subtropical high is such that the region experiences extended periods of fair
weather and light wind conditions. In winter and early spring, the frequency of
eastward moving migratory highs or low-pressure systems increases, alternately
bringing cold and warm air masses into the Lee Nuclear Station site area.
Frequent and prolonged incursions of warm moist air from the Atlantic Ocean and
the Gulf of Mexico are experienced from late spring through summer.
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The general direction of airflow across the region is from the northerly sectors
during much of the year, although the prevailing direction may be from one of the
southerly sectors during some months. The monthly wind joint frequency
distributions for the Greenville/Spartanburg International Airport are shown in
Tables 2.3-209 through 2.3-221.

Long-term temperature and precipitation records from Ninety-Nine Islands were
compared to records from Greenville/Spartanburg. This comparison indicates that,
for these parameters, data from Greenville/Spartanburg reasonably represent
meteorological conditions in the vicinity of the site. Presumably, this is indicative of
the similarity in controlling synoptic influences throughout the region. Other
meteorological parameters are assumed to be subject to the same synoptic
controls.

2.3.21 Winds
2.3.21.1 Greenville/Spartanburg Wind Distribution

Tables 2.3-209 through 2.3-221 provide monthly percent joint frequency
distributions for wind directions and speeds, based on a 9-year period of record
from 1997 through 2005 for Greenville/Spartanburg. Table 2.3-221 provides an
annual summary of the data. On an annual basis, Greenville/Spartanburg wind
data collected in the 9 years from 1997 through 2005 show that northeastern wind
direction is the most frequent (11 percent). Wind from the ESE was the least likely
with a frequency of approximately one percent. At the Greenville/Spartanburg
NWS station, winds average 7.1 mph from January through June, and 5.6 mph
from July through December. Mean annual wind speed is 6.4 mph (Tables 2.3-209
through 2.3-221).

The Greenville/Spartanburg meteorological station winds are presented
graphically in Figures 2.3-205 through 2.3-217. These wind roses cover the period
from 1997 through 2005 and represent the frequency of winds from a particular
direction by the length of the line in that direction. Greenville/Spartanburg data
shows a usual pattern of winds coming from the northeast or southwest. During
the fall, winds from the northeast are more common. At Greenville/Spartanburg,
winds from the northwest or southeast occur infrequently.

2.3.21.2 Lee Nuclear Site Wind Distribution

For the Lee Nuclear site, the annual wind direction frequency is fairly uniform with
the NW direction slightly more frequent at approximately 15 percent. Wind from
the West was the least frequent at about 3 percent. At the Lee Nuclear site, winds
average 5.3 mph from January through June, and 4.5 mph from July through
December. Mean annual wind speed is 5.0 mph (Tables 2.3-222 through 2.3-234).

Monthly wind roses for the Lee Nuclear site are given in Figures 2.3-218 through
2.3-229 and seasonal wind roses are given in Figures 2.3-230 through 2.3-233.
On a seasonal basis, the prevailing wind direction is from the northwest. This is
also shown on the annual wind rose given in Figure 2.3-203. Joint frequency
distributions of wind speed and direction by atmospheric stability class are
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provided in Tables 2.3-235 through 2.3-241. Stability classes are as defined in
Regulatory Guide 1.23 (see Subsection 2.3.4.2).

2.3.21.3 Wind Direction Persistence

Hourly weather observation records from the NWS at Greenville/Spartanburg,
South Carolina, for the years 1997 through 2005 were examined for wind direction
persistence. The longest persistence periods from a single sector (22.5 degrees),
three adjoining sectors (67.5 degrees), and five adjoining sectors (112.5 degrees)
were determined from each sector during each year. The results are shown in
Tables 2.3-242 through 2.3-244. During the period, the single sector maximum
persistence was greatest (23 hours) for the NE direction. The average maximum
persistence (14.0 hours) was greatest for the NE direction. For the persistence in
three adjoining sectors, the NE sector had the longest period of persistence

(82 hours). The largest average maximum persistence (57.8 hours) was also for
the NE sector, as shown in Table 2.3-243. The longest persistence period

(150 hours) from five adjoining sectors occurred in the NE sector (Table 2.3-244).
The NE sector also showed the greatest average maximum persistence

(91.0 hours).

For the Lee Nuclear Station site, the single sector maximum persistence was
greatest (15 hours) for the NW direction. For the persistence in three adjoining
sectors, the NW sector had the longest period of persistence (45 hours). The
longest persistence period (71 hours) from five adjoining sectors occurred in the
NNE sector (Table 2.3-245).

2.3.2.2 Air Temperature

In the Lee Nuclear site area, January average maximum temperatures are
between 50 and 55°F with average minimums between 25 and 30°F (see
Figures 2.3-234 and 2.3-235). In July, average minimum temperatures are in the
vicinity of 65 to 70°F, while the average maximum is between 85 and 90°F, (see
Figures 2.3-236 and 2.3-237). The maximum and minimum mean temperatures at
the Ninety-Nine Islands weather station in Blacksburg, South Carolina are given in
the monthly climate summary Table 2.3-246. The daily maximum, minimum, and
average temperatures from the Ninety-Nine Islands weather station, spanning the
years 1971 - 2000, are given in Figure 2.3-238.

The annual average maximum monthly temperature at the Ninety-Nine Islands
weather station from 8/1/1948 to 12/31/2005 was 71.5°F, and the annual average
minimum monthly temperature was 45.6°F. The average maximum monthly
temperature was 89.0°F in July, and the average minimum monthly temperature
was 26.7°F in January.

Data from the Southeast Regional Climate Center indicates that temperature
extremes for Ninety-Nine Islands, South Carolina, for the years 1971 through
2000 have ranged from the highest mean temperature of 94.4°F (July 1993) to the
lowest mean minimum temperature of 17.2°F (January 1977) (Reference 203).
Table 2.3-246 presents the temperature means and extremes for Ninety-Nine
Islands collected over a 30-year period.
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The maximum temperature at the Lee Nuclear Station site during the 2005-2006
data collection period was 96°F and the minimum was 20°F which is within the
bounds of the historic record for Ninety-Nine Islands, South Carolina (see

Figure 2.3-238). The temperature range at the Lee Nuclear Station site is
consistent with the temperature ranges for Ninety-Nine Islands and the
Greenville/Spartanburg areas. For the Lee Nuclear Station site, the

0% exceedance dry bulb temperature was determined in accordance with the
definition provided by Westinghouse AP1000 DCD, Tier 2 Table 2-1 and FSAR
Table 2.0-201. The maximum coincident dry bulb/wet bulb temperature limit is
based on the maximum dry bulb temperature that has existed for 2 hours or more
combined with the maximum wet bulb temperature that exists in that population of
dry bulb temperatures. Consequently, the term “coincident wet bulb temperature”
is not defined in the same way as used in ASHRAE “Climatic Design Information”
(i.e., the Mean Coincident Wet Bulb, MCWB), Reference 238.

The DCD specifies that “[tjhe Combined License applicant must provide
information to demonstrate that the site parameters are within the limits specified
for the standard design.” Consistent with the Westinghouse methodology
described above, the highest dry bulb temperature that persists for at least

2 hours has been determined to be 103°F from a 45-year (1963-2007) sequential
hourly meteorological data set for the NWS station at Greer Greenville/
Spartanburg Airport, South Carolina (see Table 2.3-293). The highest of the
coincident wet bulb temperatures has been determined to be 78°F.

Similar to the approach described above for determining the maximum safety dry
bulb temperature, the highest (non-coincident) wet bulb temperature that persists
for at least 2 hours has been determined to be 81°F from the 45-year sequential
hourly meteorological data set for the Greer Greenville/Spartanburg Airport NWS
station. The minimum safety dry bulb temperature persisting for at least 2 hours
was also determined, using the approach discussed above, to be -1°F.

1% Seasonal Exceedance Dry Bulb and Wet Bulb Temperature

As described in DCD Table 2-1, the 1% seasonal exceedance is approximately
equivalent to the 0.4% annual exceedance. The maximum normal limits represent
the maximum normal range of operation for power generation systems. The
maximum coincident normal temperature limit is based on a 1% seasonal
exceedance dry bulb temperature that persists for two hours or more in historical
meteorological data. The complementary coincident wet bulb temperature is not
selected based on a median or a maximum value from the 0.4% annual
exceedance coincident data set. Since a slightly lower dry bulb temperature with
its complementary coincident wet bulb temperature may be more limiting, the
0.4% annual exceedance wet bulb value, disregarding any hourly persistence
limitation, was selected as the coincident wet bulb temperature. This methodology
specified by Westinghouse is considered a conservative approach to the selection
of the maximum normal coincident condition. Based on the 45-year sequential
hourly meteorological data set for the Greer Greenville/Spartanburg Airport NWS
station, the 0.4% annual exceedance dry bulb temperature was 94°F and the
coincident 0.4% annual exceedance wet bulb temperature was 77°F.
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The maximum normal non-coincident wet bulb temperature limit is the

0.4% annual exceedance wet bulb temperature that has existed at the site for
2 hours or more based on historical meteorological data. From the 45-year
sequential hourly meteorological data set for the Greer Greenville/Spartanburg
Airport NWS station, the maximum normal non-coincident wet bulb temperature
was determined to be 77°F.

100-Year Return Period Dry Bulb and Wet Bulb Temperature

Because reliable, sequential hourly meteorological data sets do not exist for
durations of 100 years, the maximum 100-year return period dry bulb temperature
value must be extrapolated. The maximum 100-year return period dry bulb
temperature was calculated using the 45-year sequential hourly meteorological
data set for the Greer Greenville/Spartanburg Airport NWS station, and was based
on methodology provided in ASHRAE Fundamentals Handbook 2001,

Chapter 27 — Climatic Design Information (Reference 238). See Equations 1

and 2 below:

Th=M+IFs Equation 1

where:

T,, = n-year return period value of extreme dry bulb temperature to be estimated,
years

M = mean of the annual extreme maximum or minimum dry bulb temperatures, °F

s = standard deviation of the annual extreme maximum or minimum dry bulb
temperatures, °F

I =1, if maximum dry bulb temperatures are being considered

I = -1, if minimum dry bulb temperatures are being considered

F = —@{0.5772 n |n[|n(Lﬂ} Equation 2
o n-1

The resultant maximum 100-year return period dry bulb temperature was 107°F.

Since the maximum 100-year return period dry bulb temperature value was
extrapolated, there are no occurrences of maximum dry bulb temperatures to pair
with concurrent wet bulb temperature values to determine a coincident wet bulb
temperature. In order to calculate a 100-year return period coincident wet bulb
temperature, the 45-year sequential hourly meteorological data set for the Greer
Greenville/Spartanburg Airport NWS station was used to develop a dry bulb to
coincident wet bulb correlation curve. The 100-year return period coincident wet-
bulb temperature methodology was determined using a dry-bulb to coincident
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wet-bulb correlation curve reflective of the entire meteorological data set. The
resultant 100-year return period coincident wet bulb temperature was 84°F.

Similar to the approach described above for determining the maximum 100-year
return period dry bulb temperature, the maximum 100-year return period wet bulb
temperature (non-coincident) was calculated to be 85°F using the 45-year
sequential hourly meteorological data set for the Greer Greenville/Spartanburg
Airport NWS station. Likewise, the minimum 100-year return period dry bulb
temperature was calculated to be -5°F.

2.3.2.3 Atmospheric Moisture

All of South Carolina experiences moderately high humidity during much of the
year. At Greenville/Spartanburg, during the years 1997-2005, humidities of

50 percent or higher have occurred at any hour of the day. Mean relative
humidities for four time periods per day at Greenville/Spartanburg are shown in
Table 2.3-255. The highest humidity is most frequent in the early morning hours
with an annual average of 81 percent. At times in the summer, a combination of
high temperatures and high humidities develops; this usually builds up
progressively for several days and becomes oppressive for one or more days.
Lower humidities on the order of 50 percent occur on some days each month,
usually in the early afternoon hours. (Reference 224).

Relative humidity in Blacksburg, South Carolina, averages near 70 percent for the
year (Figure 2.3-239). Climatic records of humidity in Greenville/Spartanburg are
shown in Table 2.3-253. These data show that relative humidity in the region is
high throughout the year. Nighttime relative humidities are highest in summer and
lowest in the winter. Daytime humidities are highest in the summer. Seasonal
variations are in the vicinity of 5 to 15 percent. Highest relative humidities occur in
the early morning hours (00:00 - 6:00 a.m.), averaging greater than 81 percent
during all months. Lowest relative humidities occur during the afternoon with
averages below 60 percent for all months. The temperature regime of the region
can be described by the data shown in Table 2.3-254.

Similar relative humidity data for the Lee Nuclear Station site is presented in
Table 2.3-255. As shown, the site humidity follows the same pattern as the
Greenville/Spartanburg data with the highest humidity in the early morning hours
with an annual average of 86 percent. The afternoon average relative humidity is
50 percent at the Lee Nuclear Station site.

2.3.2.31 Precipitation

Precipitation averages 48.37 inches annually at the Ninety-Nine Islands
meteorological station and is generally well distributed throughout the year
(Table 2.3-246). The annual precipitation during the fall months (September -
November) is slightly less than 12 inches (11.6 inches), and the other seasons
have an annual precipitation of more than 12 inches. April is the driest month with
an average precipitation of approximately 3 inches (see Table 2.3-246).
Precipitation data from the 2005-2006 data period at the Lee Nuclear site is in
general agreement with the longer-term data record from Ninety-Nine Islands with
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a total rainfall of 39.72 inches. This total is below the long-term mean of
47.34 inches for Ninety-Nine Islands but is above the long-term low of
32.27 inches.

For Greenville/Spartanburg, the maximum normal mean monthly precipitation is in
March (5.31 inches) based on 30 years of data from the NCDC (Reference 240),
and the minimum monthly mean (3.54 inches) occurs in April. Based on 45 years
of data from the NCDC (Reference 240), the maximum monthly precipitation in
Greenville/Spartanburg is 17.37 inches, which occurred in August 1995 from
tropical storm Jerry (Table 2.3-256). Table 2.3-256 provides the monthly frequency
distribution of rainfall rates at the Greenville/Spartanburg meteorological station.
Table 2.3-201 gives the monthly rainfall intensity frequency distribution for the
Greenville/Spartanburg meteorological station.

The maximum short period precipitation frequency for this region is given in
Table 2.3-257 (Reference 225). Figure 2.3-240 shows the annual precipitation
wind rose for Greenville/Spartanburg, South Carolina, based on data from the
years 1997 through 2005 and Figure 2.3-241 gives the annual precipitation wind
rose for the Lee Nuclear Station site. Table 2.3-258 provides the monthly
precipitation by direction at Greenville/Spartanburg. This data shows that the
highest rainfall frequency at Greenville/Spartanburg occurs most often in the
months of November through April, and the most common directions are N
through ENE. Winds speeds during precipitation average 7.1 mph annually.

Figure 2.3-242 gives the average total monthly precipitation for Ninety-Nine
Islands, South Carolina for the period of 1948 through 2005. The daily
precipitation average and extreme is given in Figure 2.3-243 for the same time
period. Similar data for the Lee Nuclear Station site is provided in Table 2.3-259.
This data shows that the highest rainfall frequency is during the months of
October through January and the highest frequency directions are N through NE.
The Lee Nuclear Station site monthly rainfall frequency distribution is given in
Table 2.3-260 and the maximum 24-hour rainfall is given in Table 2.3-261. Monthly
precipitation wind roses for Greenville/Spartanburg are given in Figures 2.3-248
through 2.3-259. Similar figures for the Lee Nuclear Site are given in

Figures 2.3-260 through 2.3-271.

2.3.2.3.2 Snow

Snowfall is not a rare event in north central South Carolina. During the 59 years
from 1947-48 through 2005-06, measurable snow fell on Ninety-Nine Islands in
24 years. As Table 2.3-262 shows, during these 59 years, snow or sleet fell in
January in 11 years and February in 12 years (Reference 203). Average winter
snowfall at the Ninety-Nine Islands meteorological station is three inches
(Table 2.3-262).

Annual average snowfall in the area of the Lee Nuclear Station site is estimated to
be approximately 3.0 inches. This estimate is based on 59 years of record (1948-
2005) at Ninety-Nine Islands (Reference 203). The monthly and annual snowfall
at Ninety-Nine Islands is given in Table 2.3-262. Figure 2.3-244 provides the daily
snowfall average and extreme for Ninety-Nine Islands between 1948 and 2005.
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The maximum monthly snowfall at Ninety-Nine Islands was 14 inches in February
1978-79 (Reference 203).

The Southeast Regional Climate Center snowfall records for Ninety-Nine Islands
(8/1/1948 through 12/31/2005) give a maximum 24-hour snowfall of 13.0 inches
(Reference 203).

2.3.2.33 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 0.62 miles. Table 2.3-263 indicates that, over the period 1997 to 2005,
Greenville/Spartanburg has averaged approximately 38 hours/year of fog with
November, December, and January having the greatest frequency of fog.

2324 Atmospheric Stability

The frequency and strength of inversion layers are evaluated using seven years of
weather balloon data collected at the Greensboro radiosonde station

(Reference 226). Weather balloons are released twice daily at 0:00 GMT

(7:00 p.m. EST) and 12:00 GMT (7:00 a.m. EST) to obtain vertical profiles of
temperature, wind, and dewpoint temperature. The monthly data are provided in
Tables 2.3-264 through 2.3-275 in terms of number of mornings and afternoons
containing inversions, average inversion layer elevation, and the average strength
of the inversions. Table 2.3-276 provides annual average data for the period. An
inversion is defined as any three readings on a sounding that show temperatures
increasing with elevation (below 3000 meters). The inversion layer height is the
point (found by interpolation between readings) at which temperature again starts
to decrease with elevation. The maximum inversion strength is the maximum
temperature rise divided by elevation difference within the inversion layer.

2.3.2.41 Mixing Heights

Mixing heights for Greensboro, North Carolina, are shown in Table 2.3-277. These
were obtained from the EPA Support Center for Regulatory Atmospheric Modeling
(SCRAM) Mixing Height Data collection for the period 1984-1987 and 1990-1991
(Reference 206). The average mixing heights in the mornings are lowest during
the fall, and the average mixing heights in the afternoon are lowest in the winter.

Based on the EPA's SCRAM mixing height data for Greensboro, North Carolina
(Reference 206), the mean morning mixing height for the area is approximately
470 meters in the winter, 475 meters in the spring, 470 meters in the summer,
380 meters in the fall, and 450 meters annually. The mean afternoon mixing
height for the area is about 860 meters in the winter, 1540 meters in the spring,
1610 meters in the summer, 1140 meters in the fall, and 1290 meters annually
(see Table 2.3-277).

The ventilation rate is a measure of the dispersion of pollutants. Higher ventilation
rates are better for dispersing pollution than lower ventilation rates. Mean
ventilation rates by month for Greensboro, North Carolina, are given in
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Table 2.3-207. This data was obtained from EPA SCRAM mixing height data
(Reference 206) for the years 1984-1987 and 1989-1991.

Morning ventilation is less than 4000 m?/s throughout the year and is less than
2700 m?/s from May through October. Afternoon ventilation is higher than

7000 m?/s from February through July but lower than 6300 m?/s from August
through January. Based on this and the tendency of pollutants to increase in the
surface layer during the course of a day, the highest daily air pollution potentials
exist during the afternoon from August through January when ventilation rates are
lower. Lowest air pollution potentials occur in the spring due to the relatively high
mean ventilation rates.

2.3.2.5 Potential Influence of the Plant and lts Facilities on Local
Meteorology

The potential for the operation of Units 1 and 2 at the Lee Nuclear site to influence
the local climatology is discussed in this section. It is concluded that impacts will
be negligible.

The only aspects of the Lee Nuclear Station site that could be categorized as
contributing to a unique micro-climate are the presence of the Ninety-Nine Islands
Reservoir and the Broad River. The proximity of the river increases the local
humidity. There is also a slight tendency for lower level winds to be channeled
along the river valley.

New construction at the site is not expected to impact this climatic situation
significantly. Although there will be some ground leveling, there are no significant
climate-shaping topographic features to be changed. The site is already a
relatively flat area with more significant hills to the northwest and southwest that
will not be impacted by construction (refer to Figure 2.3-245 for a depiction of
topography around the site). There may be some tree removal, but the trees
within the construction area are small in number compared to the surrounding
forested land. There are no significant changes anticipated or proposed in terms
of local hydrologic features. There are no changes to local roadways anticipated
in support of the proposed new facility which would impact the local climate. The
impacts of more structures, facilities, or activities in this relatively remote, rural
area are not expected to be noticeable in terms of local meteorology. The
topography of the regional areas within 50-miles and 5-miles of the Lee Nuclear
Site are shown in Figure 2.3-245.

Operation of power generation units can affect the local environment in three
ways, additional generation of particulates (increased fog or haze), temperature
effects on local water sources, and cooling tower plume effects. Since the
proposed unit is nuclear, any increase in particulate emissions during operation
would be due to a modest increase in automobile traffic and the infrequent
operation of diesel generators. Therefore it can be concluded that the net increase
in particulates will be negligible and will not cause any noticeable environmental
effects.
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Lee Nuclear Station Units 1 and 2 utilize cooling towers, so that the vast majority
of rejected heat would go to the atmosphere. The amount of heat input to the flow
of the Broad River would be relatively small, with little impact on local
meteorology.

The remainder of this section discusses the cooling tower plume effects. From the
wind rose of Figure 2.3-203, it can be seen that the prevailing winds are from the
northwest. This means that the cooling tower plumes will usually extend out over
the Lee Nuclear Station site itself. Therefore, it can be concluded that most of the
local climatological effects such as increased moisture and shading will be limited
to the Lee Nuclear Station site.

2.3.2.5.1 Cooling Tower Plumes

The following discussion focuses on an evaluation of cooling tower plume effects.
An assessment of the contribution of moisture to the ambient environment from
cooling tower blowdown waste heat discharge is included. Finally, a qualitative
evaluation of the effects of the cooling system on daily variations of several
meteorological parameters is presented.

The operation of two circular mechanical draft cooling towers (CMDCTs) for each
unit at the site will result in the emission of small water droplets entrained in the
tower air flow (i.e., drift). The droplets contain the dissolved solids found in the
circulating water (e.qg., salts) that may eventually deposit on the ground as well as
on structures and vegetation. The drift droplet emissions are controlled by the use
of drift eliminators that rely on inertial separation caused by exhaust flow direction
changes. State-of-the-art drift eliminators installed in the CMDCTs are capable of
reducing the emissions to approximately 0.0005 percent of the circulating water
flow. In addition to drift emissions, there is another potential impact of the cooling
towers to the environment. The warm saturated air leaving the towers is cooled by
the ambient air such that the water vapor condenses into a visible plume that may
persist for some distance downwind depending on meteorological conditions (e.g.,
wind speed, relative humidity). These visible plume occurrences may pose some
aesthetic and ground shadowing impacts. Under relatively high wind speeds and
humid conditions, the aerodynamic wake turbulence caused by air flowing around
the tower housing may result in the visible plume touching down causing ground
level fogging and, under freezing conditions, icing.

An analysis of the potential environmental impacts caused by the operation of
CMDCTs was conducted using the Electric Power Research Institute (EPRI)
sponsored Seasonal/Annual Cooling Tower Impact (SACTI) Program. This model
is considered a state-of-the-art cooling tower impact model by EPRI and the
nuclear industry. It was developed by Argonne National Laboratory (ANL) using
the knowledge obtained from extensive research conducted on cooling tower
environmental effects. The SACTI model provides salt drift deposition pattern (i.e.,

kg/km? per month) as a function of distance and direction from the cooling towers
as well as the frequency of occurrence of visible plumes, hours of plume
shadowing, and ground level fogging and icing occurrences by season resulting
from the operation of the cooling towers. The most recent 5-year database (i.e,
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2001-2005) from the National Weather Service (NWS) site in Charlotte, North
Carolina, was used in the SACTI analysis. Additionally, the seasonal mixing height
values for Greensboro, North Carolina (Reference 219), are used in the SACTI
model. Appendix 2DD provides justification for use of this five-year meteorological
dataset as reasonably representative of the conditions expected at the Lee
Nuclear Station site.

The SACTI results, as presented in Table 2.3-278, indicate that the majority (i.e.
>50 percent) of the visible plumes do not reach 1000 meters downwind and

300 meters in height. The longest and largest visible plumes occur in the winter
with smaller plumes occurring in the spring and fall seasons due to the cold air in
winter causing condensation of the moist plumes more readily than in the warmer
seasons (i.e., cold air has a much smaller capacity of holding water vapor). The
summer visible plumes are noticeably smaller since warmer ambient air results in
less condensation of the moist plumes due to its ability to accommodate higher
water vapor concentrations. On an annual basis, 40 percent of the plumes reach
500 meters downwind and 230 meters in height. The winter visible plume length
frequency as a function of direction is shown on Figure 2.3-274. The winter visible
plume radius frequency as a function of direction is shown on Figure 2.3-275.

The largest visible plumes shown in Table 2.3-278 reach a distance of

9900 meters (6.15 miles) downwind of the towers and a height of approximately
1600 meters and occur approximately one percent of the time. It should be noted
that the longest plumes occur during conditions of high ambient relative humidity
that are conducive to natural fog formation and poor visibility conditions. Under
these conditions, the atmosphere is already at, or close to, saturation. Therefore,
the largest plumes may not be discernable from the ambient fogging conditions.

Table 2.3-279 provides the downwind distances at which plume shadowing effects
are felt for a range of hours of occurrence by season. Consistent with the visible
plume frequency results, most shadowing occurs in the winter season with lesser
amounts in the spring and fall and the least amounts in the summer. The hours of
plume shadowing during the winter season are given in Figure 2.3-276. Annually,
plume shadowing effects reach 1200 meters downwind 1 percent of the time with
the farthest impact reaching approximately 4000 meters downwind for 0.5 percent
of the time. The SACTI output also shows that there are no occurrences of ground
level fogging. More importantly, no occurrences of ground level icing are
predicted.

The salt deposition pattern shown in Table 2.3-280 indicates that there is
negligible salt deposition with the highest amount being approximately

1.03 kg/km2/month occurring 200 meters north of the towers in the summer. Al
other salt deposition amounts are below 1 kg/kmz/month. On an annual basis, the

largest amount of deposition is 0.71 kg/m2/month occurring 200 meters north of
the towers. The summer salt deposition rate as a function of downwind sector is
shown on Figure 2.3-277. The maximum salt deposition amount can be compared

with a value of 400 kg/km2/month below which damage to vegetation is not
expected to occur according to a study of the environmental effects of cooling
towers. In addition, according to NUREG-1555, general guidelines for predicting
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effects of drift deposition on plants suggest that many species have thresholds for
visible leaf damage in the range of 10 to 20 kg/ha/mo of NaCl deposited on leaves
during the growing season. This range of deposition corresponds to 1000 to

2000 kg/km2/month. Therefore, no impacts on vegetation are expected.

While salt deposition from evaporative cooling towers has the potential to build up
on bushings of electrical equipment such as transformers, switchyard equipment,
and transmission lines, IEEE C57.19.100-1995 “IEEE Guide for Application of
Power Apparatus Bushings” (Reference 241), Section 9 and Table 1, indicates

that environments of less than 0.03 mg/cm2 are below the typical measured
equivalent salt deposition threshold to be designated the lowest level of
contamination.

Assuming the worst case seasonal potential salt deposition rate of

1.03 kg/km?/month (0.000103 mg/cm?/month), based on 5 years of CLT
meteorological data and no washing/cleaning from rain/wind at the Lee Nuclear
Station site for an entire month, the result would be a monthly accumulation of

only 0.34 percent (0.34%) of the 0.03 mg/cm?, or 300 kg/km? threshold amount
for contamination designation by IEEE C57.19.100-1995. If it was assumed that
no washing occurred over an entire year, the annual accumulation rate of

0.000071 mg/cm?/month would result in only 2.8 percent (2.8%) of the threshold

amount. Using the annual salt deposition rate of 0.000071 mg/cm2/month and no
washing/cleaning of electrical equipment and insulators from rain/wind, it would
take 422 months (35+ years) before the buildup would equal the minimum buildup
level classified as contaminated environment by IEEE C57.19.100-1995.

Due to natural wash off from local precipitation, total deposits are not expected to
ever reach a level requiring attention. Therefore, none of the outdoor electrical
equipment in the transformer yard or the switchyard requires special
consideration for application in the environment at the Lee Nuclear Station site,
and cooling tower plume generated salt deposits are not expected to adversely
affect any electrical equipment at the Lee Nuclear Station site.

Plant heating, ventilation and air conditioning (HVAC) intakes and equipment are
located at distances ranging approximately 200 to 800 meters from the centerline
of either group of Unit 1 or Unit 2 cooling towers. Due to the spatially distributed
nature of the cooling towers and plant equipment, cooling tower plumes from a
wide range of plume directions could potentially impact plant equipment. Plume
trajectories moving downwind from Unit 1 cooling towers toward sectors ranging
from NE to ESE could potentially result in exposure of HVAC intakes and plant
equipment to salt deposition from Unit 1 cooling tower plumes, while plume
trajectories from Unit 2 cooling towers toward sectors ranging from WSW to NW
could potentially result in salt deposition from Unit 2 cooling tower plumes.

Table 2.3-280 shows that the maximum salt deposition rate anticipated at the
distance range and directions where HVAC intakes and equipment are located is

less than 0.00004 mg/cmz/month. Based on guidance provided by
IEEE C57.19.100-1995, it would take more than 750 months (62.5 years) of
buildup without washing/cleaning from rain/wind before the threshold for low level
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contamination would be reached. Therefore, impacts from cooling tower plume
salt deposition on HVAC intakes or equipment are negligible.

The maximum predicted water deposition rate, occurring during the fall season, is

740 kg/km2/month at a downwind distance of 900 meters SE of the cooling
towers. The water deposition rate during the fall is shown in Figure 2.3-278. This
deposition rate is the rainfall equivalent of 0.00003 inch per month based on the

density of water (i.e., 1000 kg/m3), which is a trivial amount. The NWS considers
precipitation of less than 0.01 inch as a trace amount.

The drift deposition results are indicative of the performance of the state-of-the-art
drift eliminators, minimizing the size of the drift droplets. Small drift droplet sizes
tend to evaporate and remain suspended in air. The entrained salt particles would
then separate from the vapor and would either deposit out or remain suspended in
the air. The trivial drift deposition that does occur is most likely the result of
meteorological conditions conducive to reduced plume rise (i.e., stronger wind
speeds). The use of fresh water as make-up minimizes the total dissolved solids
content of the circulating water.

2.3.2.6 Topographical Description of the Surrounding Area

The Lee Nuclear site is located approximately 1000 yards west of the Broad River
with mountain ridges of 1000 to 2500 feet above msl to the northwest, north, and
northeast. The elevation range over most of the site is approximately 500 to

660 feet above msl.

The terrain surrounding the Lee Nuclear Station site is dominated by Silver Mine
Ridge 2.8 miles across the Broad River to the northwest. This ridge runs in a
north-east to south-west direction and is 800 feet above mean sea level (MSL)
through this area. To the north and west, the terrain is flatter and wooded. The
only significant feature in this direction is Draytonville Mountain (see

Figure 2.5.1-221), located 4.7 miles west, which has an elevation of
approximately 1000 feet above mean sea level. The terrain in the immediate
vicinity of the Lee Nuclear Station site can be described as gently rolling hills. The
only notable terrain feature in the immediate vicinity of the site is McKowns
Mountain to the SSW with an elevation of approximately 800 feet (approximately
200 feet above the site grade elevation). Figure 2.3-246 presents the terrain
elevation profiles within 50 miles of the Lee Nuclear Station site. (Reference 227).
Topographic maps of the areas within 50 miles and 5 miles of the Lee Nuclear Site
are shown on Figure 2.3-245.

2327 Current and Projected Site Air Quality Conditions

Attainment areas are areas where the ambient air quality levels are better than the
EPA-designated (national) ambient air quality standards. The Lee Nuclear Station
site is located within the Greenville-Spartanburg Intrastate Air Quality Control
Region (AQCR). This region is designated as being in non-attainment for 8-Hr
Ozone (Reference 228). Currently, Cherokee County is designated as attainment
for all criteria pollutants. Criteria pollutants are those for which National Ambient
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Air Quality Standards (NAAQS) have been established (i.e., sulfur dioxide (SO,),
fine particulate matter (PM,), carbon monoxide (CO), nitrogen dioxide (NO,),
ozone (O3), and lead (Pb)) (National Ambient Air Quality Standards, 40 CFR
Part 50).

South Carolina is also subject to the revised 8-hour O3 standard and the new
standard for PM, 5 (fine particulate matter with an aerodynamic diameter of less

than or equal to 2.5 microns), both promulgated by the EPA in July 1997 in
accordance with 62 CFR Part 38711.

These air quality characteristics are not expected to be a significant factor in the
design and operating bases of Units 1 and 2. The new nuclear steam supply
system and other related radiological systems are not sources of criteria
pollutants or other air toxics. The addition of supporting auxiliary boilers,
emergency diesel generators, and station blackout generators (and other non-
radiological emission sources) are not expected to be significant sources of
criteria pollutant emissions because these units operate on an intermittent test
and/or emergency basis.

233 ONSITE METEOROLOGICAL MEASUREMENT PROGRAMS

The meteorological monitoring program is described in this section. This program
will provide continuous monitoring from the preapplication through the operational
phases. The meteorological monitoring program for the construction and
operational phases will entail relocation of the meteorological tower to a
permanent site outside the influence of the permanent plant structures.

2.3.3.1 Onsite Meteorological Monitoring Program

The meteorological monitoring for the pre-construction phase utilized the
meteorological tower (Tower 2), located east of the planned Nuclear Island. Either
prior to or during the construction phase, Tower 2 is expected to be terminated.
The Permanent Meteorological (MET) Tower is installed and located for use
during the construction and operational phases. The Permanent MET Tower was
formerly named Tower 3.

Calculations to determine diffusion estimates for both short- and long-term
conditions are provided in Subsections 2.3.4 and 2.3.5, respectively. These
analyses were completed using data from the meteorological Tower 2. The short-
term and long-term /Q modeling is based on the 24-month period from
December 1, 2005 to November 30, 2007.

The locations of meteorological Towers 1 and 2 relative to other preapplication
structures are shown on Figure 2.3-247. The local topography for the Lee Nuclear
Site is shown on Figure 2.3-245. These figures illustrate that the location of
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meteorological Tower 2 is sufficiently removed from any existing structures or
significant topographic features. This ensures that the system provides adequate
data to represent onsite meteorological conditions and to describe the local and
regional atmospheric transport and diffusion characteristics prior to construction.

The Permanent MET Tower is located relative to permanent plant structures as
shown in Figure 1.1-202. This figure illustrates that the location of the Permanent
MET Tower is sufficiently removed from permanent plant structures and
topographical features, meeting the “10L” guidance of Regulatory Guide 1.23,
Revision 1. This ensures that the system provides adequate data to represent
onsite meteorological conditions and to describe the local and regional
atmospheric transport and diffusion characteristics during the operational phase.

The Tower 1 meteorological installation encompassed an original 55-meter (m)
tower and a 10-m tower from the original Cherokee Nuclear site. Tower 1 was
located at 588 ft. msl roughly 5 ft. lower than the future final grade of the Lee
Nuclear Station containment structures. Because of its large size (e.g.,
transmission style tower), Tower 1 did not meet the structural requirements of
Regulatory Guide 1.23, Revision 1, "Meteorological Monitoring Programs for
Nuclear Power Plants." Consequently, Tower 1 data was not used for the Lee
Nuclear Station COLA analyses and are not discussed further. Tower 1 was
decommissioned in May 2011.

Tower 2 is a 60-m meteorological tower, located on the east side of the power
block. This tower is representative of both the wider site area and regional
weather conditions. The base elevation for Tower 2 is approximately 611 ft., or
approximately 18 ft. above the 593 ft. plant elevation. Data collection from this
meteorological tower began on December 1, 2005.

The Permanent MET Tower to be utilized during the operational phase of the plant
is a 60-meter tower located north and west of Tower 2 as shown on

Figure 1.1-202. The Permanent MET Tower is located at a base elevation of
595.5 ft. The tree line and vegetation around the Permanent MET Tower are
periodically maintained to ensure an open exposure meeting the “10 obstruction
heights” criterion.

Instrument Description

All instrumentation and measurements associated with Tower 2 and the
Permanent MET Tower meet the guidance provided in Regulatory Guide 1.23,
Revision 1 (March 2007). The specifications for the meteorological tower
instrumentation are provided in Table 2.3-281.

Tower 2 serves as the representative meteorological tower at Lee Nuclear site for
the preapplication phase. Tower 2 and the Permanent MET Tower are
instrumented at two levels, 10 m and 60 m, and measure temperature, wind
speed, wind direction, and vertical temperature gradient. Dewpoint is also
measured at the 10-meter level. Station pressure and temperature are measured
at the 2-meter level in addition to ground-level precipitation. See Table 2.3-281 for
a complete listing of the instrumentation provided. Note that some parameters are
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optional. A system of lightning and surge protection circuitry with proper grounding
is included in the facility design. Replacement sensors, which may be of a
different manufacturer or model, satisfy the requirements of Regulatory

Guide 1.23, Revision 1.

Trees and vegetation were cleared around Tower 2 and the Permanent MET
Tower to ensure an open exposure, meeting the "10 obstruction heights" criterion.
Instrument booms are oriented in the northwest direction (298 degrees relative to
true north for Tower 2 and 300 degrees for the Permanent MET Tower) on the
tower, with a boom length of 8 ft.

Data recovery from the Tower 2 instrumentation, based on evaluation of data from
December 2005 to November 2006, was 96.5 percent for wind direction, wind
speed, and delta temperature after screening the data using flagging criteria
based on NUREG-0917, "Nuclear Regulatory Commission Staff Computer
Programs for Use with Meteorological Data.” Prior to this additional flagging, the
data recovery for the Tower 2 meteorological quality-assured data was

99.2 percent for the same period. Data recovery for the second year of data (from
December 2006 through November 2007) for the Tower 2 instrumentation was
95.7 percent for wind direction, wind speed, and delta temperature after screening
the data using flagging criteria based on NUREG-0917. Prior to this additional
flagging, the joint recovery for wind direction, wind speed, and delta temperature
for the quality-assured data was 98.0 percent for the second year of data. Data
recovery for the two-year combined data set was 96.1 percent for wind direction,
wind speed, and delta temperature.

2.3.3.2 Meteorological Data Processing

The data management process for Lee Nuclear Station Site meteorological data
involves three basic steps:

. Data acquisition (Subsection 2.3.3.2.1)
. Data processing (Subsection 2.3.3.2.2)
. Data validation (Subsection 2.3.3.2.3)

This subsection includes a summary of the data collection methods and
description of the processing and evaluation of the data.

2.3.3.21 Data Acquisition

The meteorological data collection system is designed and replacement
components are chosen to meet or exceed specifications for accuracy identified in
Regulatory Guide 1.23, Revision 1.

All wind speeds are recorded in miles per hour. Wind directions are measured on
a 0-540 analog scale and recorded on a digital 0-360 degrees scale.
Temperatures are recorded in degrees Celsius (°C). The precipitation
measurement is a digital step trace, each step representing 0.01 inches.
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One-minute data traces can be generated electronically, eliminating the need for
stripcharts.

Electronic signals from individual instrument sensors on the tower, or otherwise
placed at the meteorological sites, are sent to the signal conditioning equipment in
the co-located instrument shelter/building, and from there to the datalogger. The
on-site meteorological data are recorded in digital form in the archive. Some
additional processing is performed by the datalogger, resulting in the final
meteorological measurements.

The measured data are stored by the datalogger and available for remote access.
The amount of datalogger storage is affected by the number of parameters and
averaging intervals. Typical storage is 4 days or longer. The data are downloaded
from the datalogger by a dedicated computer (i.e. "central PC") at the Duke
Energy Environmental Center (Huntersville, NC) for validation, reporting, and
archiving. The data are remotely polled and downloaded from the on-site
datalogger at each tower, via modem, over data lines installed on-site.

Data quality assurance and archiving of final data occur via the designated,
"central PC" located in the Environmental Center. The on-site meteorological data
are recorded in digital form.

2.3.3.2.2 Data Processing

The equipment processors and datalogger control data acquisition at each tower
location. The output of each meteorological sensor is scanned periodically,
scaled, and the data values are stored as one-minute averages and one-hour
averages, or totals. For precipitation, the total accumulation for the minute and
hour is recorded. The datalogger does not store one-minute data for the
calculated parameters (i.e., delta-T and sigma-theta). Digital data compiled as
15-minute averages, as detailed in Regulatory Guide 1.23, are provided for
real-time display in the appropriate emergency response facilities (e.g., control
room, technical support center, and emergency operations facility).

Datalogger channels are sampled at a minimum of every second; sampling for
measured parameters may be more frequent. For the measured data points,
one-minute and one-hour averages are calculated and recorded. The quality of
the samples is reflected in the quality of the averages. The time the average was
calculated is recorded with each value. Software data processing routines within
the dataloggers accumulate output and perform data calculations to generate the
data sampling averages and totals.

The datalogger checks each piece of data to assure it is between the datalogger
analog input limits and assigns a quality flag as needed. This quality indication
and the time are recorded with each value.

2.3.3.2.3 Data Validation

The Duke Ambient Monitoring Group reviews the daily data, received from the
meteorological systems, to detect system problems and perform preliminary data
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verifications. On-site system checks are performed by the field staff at least
monthly to verify proper operation of the systems. After the system checks are
completed, site technicians complete a thorough review of all meteorological data
collected for the previous month. Data are also reviewed by the ambient
monitoring team lead and an in-house meteorologist. Data edits are performed on
the central computer database following the data reviews. Both raw (unedited)
and QAd (edited) data files are maintained on the central computer. Backup
copies of the data files are maintained.

2333 Meteorological Instrumentation Inspection and Maintenance

The meteorological equipment is kept in proper operating condition by staff that
are trained and qualified for the necessary tasks. Meteorological instruments are
inspected and serviced at a frequency that assures at least a 90 percent data
recovery (Regulatory Guide 1.23, Revision 1) and that minimizes extended
periods of instrument outage.

Equipment is calibrated or replaced at least after every 6 months of service. The
methods for maintaining a calibrated status for the components of the
meteorological data collection system (sensors, recorders, electronics,
datalogger, etc.) include field checks, field calibration, and/or replacement by a
laboratory-calibrated component. More frequent calibration and/or replacement
intervals for individual components may be conducted on the basis of the
operational history of the component type. Administrative controls such as
appropriate maintenance processes procedures, work order/work request
documents, etc. are used to calibrate and maintain meteorological and station
equipment.

The operational phase of the meteorological program includes those procedures
and responsibilities related to activities beginning with the initial fuel loading and
continuing through the life of the plant. The meteorological data collection
program is continuous without major interruptions during the operational phase.
The meteorological program has been developed to be consistent with the
guidance given in Regulatory Guide 1.23, Revision 1. The basic objective is to
maintain data collection performance to assure at least 90 percent joint
recoverability and availability of data needed for assessing the relative
concentrations and doses resulting from accidental or routine releases in
accordance with Regulatory Guide 1.23, Revision 1.

The restoration of the data collection capability of the meteorological facility in the
event of equipment failure or malfunction is accomplished by replacement or
repair of affected equipment. A stock of spare parts and equipment is maintained
to minimize and shorten the periods of outages. Equipment malfunctions or
outages are detected by personnel during routine or special checks. When an
outage of one or more of the critical data items occurs, the appropriate
maintenance personnel are notified. Records documenting results of calibrations,
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major causes of instrument outages or drift from calibration, and corrective action
taken are maintained.

234 SHORT-TERM DIFFUSION ESTIMATES

The consequences of a design basis accident in terms of human exposure are a
function of the atmospheric dispersion conditions at the site of the potential
release. Atmospheric dispersion consists of two components: 1) atmospheric
transport due to organized or mean airflow within the atmosphere and

2) atmospheric diffusion due to disorganized or random air motions. Atmospheric
diffusion conditions are represented by relative air concentration (x/Q) values.
This section describes the development of the short-term diffusion estimates for
the EAB, low population zone (LPZ), and the control room.

2.3.4.1 Calculation Methodology

The efficiency of diffusion is primarily dependent on winds (speed and direction)
and atmospheric stability characteristics. Dispersion is rapid during periods of
stability classes A through D and much slower during periods of stability classes E
through G. (Regulatory Guide 1.145 and NUREG/CR-2858).

Relative concentrations of released gases, x/Q values, as a function of direction
for various time periods at the EAB and the outer boundary of the LPZ, were
determined by the use of the computer code PAVAN, NUREG/CR-2858
(Reference 233). This code implements the guidance provided in Regulatory
Guide 1.145. The %/Q calculations are based on the theory that material released
to the atmosphere will be normally distributed (Gaussian) about the plume
centerline. A straight-line trajectory is assumed between the point of release and
all distances for which %/Q values are calculated in accordance with NUREG/
CR-2858 and Regulatory Guide 1.145. NUREG/CR-2858 refers to Regulatory
Guide 1.111 for discussion of the effects of spatial and temporal variations in
airflow in the region of a site. These effects are not described by the constant
mean wind direction model. Consequently, the effects of hill and valley topography
on airflow characteristics near the Lee Nuclear Station site were examined to
identify any variation of atmospheric transport and diffusion conditions.

As stated in Subsection 2.3.2.6, the terrain in the immediate vicinity of the Lee
Nuclear Station site can be described as gently rolling hills. The only notable
terrain feature in the immediate vicinity of the site is McKowns Mountain,
approximately one mile to the SSW with a peak elevation of approximately
800 feet (approximately 200 feet above the site grade elevation). Given the
distance and minimal elevation rise from Lee Nuclear Station to the peak of
McKowns Mountain (see Figures 2.1-204, 2.3-245, and 2.4.2-202), it can be
concluded that McKowns Mountain would not have a significant effect on short
term diffusion estimates.
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The wind characteristics of the site were compared with the same parameters at
the Greenville-Spartanburg airport (see Subsection 2.3.2.1). The
representativeness of the regional climatology (within 2 miles) was also assessed
(see Subsection 2.3.1). Although the Lee Nuclear Station 10 meter meteorological
data shows a locally induced NW flow field at low wind speeds within the valley of
the Broad River, this trend would not bias short term diffusion estimates.
Therefore, no adjustments to represent non-straight line trajectories were applied.

Using joint frequency distributions of wind direction and wind speed by
atmospheric stability, PAVAN provides the %/Q values as functions of direction for
various time periods at the EAB and the LPZ. The meteorological data needed for
this calculation includes wind speed, wind direction, and atmospheric stability. The
meteorological data used for this analysis was obtained from the onsite
meteorological Tower 2 data from December 1, 2005 through November 30, 2007.
The joint frequency distribution for this period is reported in Table 2.3-235 through
Table 2.3-241. Other plant specific data included tower height at which wind
speed was measured (10.0 m) and distances to the EAB and LPZ. The Exclusion
Area Boundary (EAB) for Lee Nuclear Station is shown in FSAR Figures 2.1-209A
and 2.1-209B. The minimum EAB distances are reported in Table 2.3-282. In this
table, the distances are measured from a 448-foot radius effluent release
boundary (from each Unit’s containment building) to the EAB. The LPZ is defined
as a circle with a 2-mile radius centered on the midpoint between the Unit 1 and 2
containment buildings.

Within the ground release category, two sets of meteorological conditions are
treated differently. During neutral (D) or stable (E, F, or G) atmospheric stability
conditions when the wind speed at the 10-meter level is less than 6 meters per
second (m/s), horizontal plume meander is considered. The y/Q values are
determined through the selective use of the following set of equations for ground-
level relative concentrations at the plume centerline:

./Q = 1 Equation 1
U10(nGyGZ+A/2)
/Q = 1 Equation 2
U10(3n0y62)
./Q = 1 Equation 3
U»]Onzsz

where:
x/Q is relative concentration, in sec/m?,

U4o is wind speed at 10 meters above plant grade, in m/sec
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oy is lateral plume spread, in meters, a function of atmospheric stability and
distance

0, is vertical plume spread, in meters, a function of atmospheric stability and
distance

2, is lateral plume spread with meander and building wake effects, in meters, a
function of atmospheric stability, wind speed, and distance

A is the smallest vertical-plane cross-sectional area of the reactor building, in m?

For wind speeds less than 6 m/sec and neutral or stable stability classes (D
through G), PAVAN calculates y/Q values using Equations 1, 2, and 3. The values
from Equations 1 and 2 are compared and the higher value is selected. This value
is then compared with the value from Equation 3, and the lower value of these two
is selected as the appropriate y/Q value.

During all other meteorological conditions, unstable (A, B, or C) atmospheric
stability and/or 10-meter level wind speeds of 6 m/s or more, plume meander is
not considered. The higher value calculated from Equation 1 or 2 is used as the
appropriate x/Q value.

From here, PAVAN constructs a cumulative probability distribution of ¢/Q values
for each of the 16 directional sectors. This distribution is the probability of the
given y/Q values being exceeded in that sector during the total time. The sector
x/Q values and the maximum sector ¥/Q value are determined by effectively
“plotting” the ¢/Q versus probability of being exceeded and selecting the %/Q value
that is exceeded 0.5 percent of the total time. This same method is used to
determine the 5 percent overall site ¥/Q value.

The y/Q value for the EAB or LPZ boundary evaluations will be the maximum
sector x/Q or the 5 percent overall site /Q, whichever is greater in accordance
with Regulatory Guide 1.145. All direction-dependent sector values are also
calculated.

2.34.2 Calculations and Results

The methodology described in Regulatory Guide 1.145 divides release
configurations into two modes, ground release and stack release. A stack or
elevated release includes all release points that are effectively greater than two
and one-half times the height of the adjacent solid structures. Since the AP1000
release points do not meet this criterion, releases are considered to be ground
level releases. The analysis also assumed a 448 ft radius circle, centered on each
Unit’s containment, which encompasses all release points (sources) when
calculating distances to the receptors.

PAVAN requires the meteorological data in the form of joint frequency distributions
of wind direction and wind speed by atmospheric stability class. These analyses
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were completed using data from the Tower 2 meteorological instrumentation
during the 24-month period of December 2005 to November 2007.

The stability classes were based on the classification system given in Table 2 of
U.S. Nuclear Regulatory Commission Regulatory Guide 1.23, as follows:

Classification of Atmospheric Stability
(Reference, Regulatory Guide 1.23)

Stability Classification Pasquill Temperature change with
Categories  height (°C/100m)

Extremely unstable A AT <-19

Moderately unstable B -1.9<AT<L17

Slightly unstable C -1.7<AT<-15

Neutral D -1.5<AT<-0.5

Slightly stable E -0.56<AT<15

Moderately stable F 1.5<AT<4.0

Extremely stable G AT>4.0

Joint frequency distribution tables were developed from the meteorological data
with the assumption that if data required as input to the PAVAN program (i.e.,
lower level wind direction, lower wind speed, and temperature differential) was
missing from the hourly data record, all data for that hour was discarded. Also, the
data in the joint frequency distribution tables was rounded for input into the PAVAN
code.

Building cross-sectional area is defined as the smallest vertical-plane area of the
reactor building, in square meters. The area of the reactor building to be used in
the determination of building-wake effects will be conservatively estimated as the
above grade, cross-sectional area of the shield building. This area was

determined to be 2843 mZ. Building height is the height above plant grade of the
containment structure used in the building-wake term for the annual-average
calculations. The Passive Containment Cooling System (PCS) tank roof is at
Elevation 329 ft. The DCD design grade elevation for the AP1000 is 100 ft;
therefore, the height above plant grade of the containment structure or building
height is 229 ft.

As described in Regulatory Guide 1.145, a ground release includes all release
points that are effectively lower than two and one-half times the height of adjacent
solid structures. Therefore, as stated above, a ground release was assumed.

The tower height is the height at which the wind speed was measured. Based on
the ground level release assumption, the lower measurement level (i.e., 10-meter
level) on the tower height was used.
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Table 2.3-283 gives the direction-dependent sector and the direction independent
x/Q values at the EAB and LPZ along with the 5 percent maximum x/Q values for
both Units 1 and 2. As shown, the 0.5 percent direction dependent maximum
sector relative dispersion exceeds the 5 percent direction independent overall site
dispersion at the EAB. Since a higher relative dispersion coefficient is
conservative, the 0.5 percent maximum sector (SE at 1410 m for Unit 1 and SE at
1309 m for Unit 2) relative dispersion is limiting for the EAB. For the LPZ, the
comparison also resulted in the conclusion that the 0.5 percent direction
dependent relative dispersion was limiting. A summary of these results is provided
below.

Short Term Accident 3/Q VALUES for Unit 1 (sec/m3)
(Based on December 2005-November 2007 Meteorological Data)

0-2Hrs 0-8Hrs 8-24 Hrs 24-96 Hrs 96-720 Hrs

EAB 3.32E-04 N/A N/A N/A N/A
(1410 m, SE sector)
LPZ N/A  8.05E-05 5.52E-05 2.43E-05 7.52E-06

(3219 m, SE sector)

Short Term Accident 3/Q VALUES for Unit 2 (sec/m3)
(Based on December 2005-November 2007 Meteorological Data)

0-2Hrs 0-8 Hrs 8-24 Hrs 24-96 Hrs 96-720 Hrs

EAB 3.55E-04 N/A N/A N/A N/A
(1309 m, SE sector)
LPZ N/A  8.05E-05 5.52E-05 2.43E-05 7.52E-06

(3219 m, SE sector)

As seen from the above tables, the atmospheric dispersion values for Unit 2 are
limiting. The above Lee Nuclear Station site characteristics are compared to the
AP1000 design criteria in Table 2.0-201.

2.34.3 Short-Term Atmospheric Dispersion Estimates for the Control
Room Emergency Air Intake

The atmospheric dispersion estimates for the Lee Nuclear Control Room were
calculated based on the guidance provided in Regulatory Guide 1.194. The
Control Room y%/Qs were calculated for all probable release points to the Control
Room HVAC Intake and the Annex Building Entrance using the ARCON96
computer code (Reference 230) based on the hourly meteorological data. The
directions relative to True North from the Control Room HVAC Intake and Annex
Building Entrance (receptors) to the assumed release points (sources) are
provided in Table 2.3-284. In all cases, the intervening structures between the
release points (sources) and the receptors were ignored for calculational
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simplicity, thereby underestimating the true distance from the release points. This
conservatism results in overestimating the Control Room %/Q values.

Atmospheric stability was determined by the vertical temperature difference (AT)
measured over the difference in measurement height and the stability classes
given in Regulatory Guide 1.23. All releases were assumed to be point sources
and ground level releases. For each of the source-to-receptor combinations, the
x/Q value that is not exceeded more than 5.0 percent of the total hours in the
meteorological data set (e.g., 95-percentile x/Q) was determined. The %/Q values
for source-receptor pairs are shown in Table 2.3-285. Atmospheric dispersion
used for Control Room habitability is discussed in FSAR Section 6.4.

2.34.4 Short-Term Atmospheric Dispersion Estimates for the Technical
Support Center

The atmospheric dispersion estimates (y/Qs) for the Lee Nuclear Technical
Support Center (TSC) were calculated based on the guidance provided in
Regulatory Guide 1.194. The TSC y/Qs were calculated for the limiting design
basis release point to the nearest point on the maintenance support building using
the ARCON96 computer code (Reference 230). The nearest point on the
maintenance support building was conservatively selected to bound the distance
to the final TSC air intake location. The atmospheric dispersion calculation used
hourly meteorological data from December 1, 2005 through November 30, 2007.

Because the limiting TSC radiological consequences are associated with the
design basis LOCA and the containment shell is the most probable LOCA release
location (see DCD Subsection 15.6.5.3.3, Release Pathways), a release from the
containment shell was assumed. Intervening structures between the release point
and the surrogate TSC air intake location were ignored for calculational simplicity,
thereby underestimating the true distance from the release point to the surrogate
TSC air intakes. This conservatism, in addition to using the conservative
surrogate TSC air intake location, resulted in overestimating the TSC x/Q values.
A straight-line path from the source to receptor was conservatively assumed to
minimize distances. Distances and directions were taken between the release
point (center of the containment wall) to the closest point on the maintenance
support building for each unit, as listed in Table 2.3-294. The surrogate TSC
intake locations were assumed to be 1.5 m above grade.

Atmospheric stability was determined by the vertical temperature difference (AT),
measured between the 60-meter and 10-meter instrumentation levels, and the
stability classes given in Regulatory Guide 1.23. The containment shell was
modeled as a diffuse area source with the elevation of the assumed release equal
to the vertical center of the projected plane of the containment shell above the
Auxiliary Building and below the conical roof (i.e., 35.4 m above grade). The
building area used for building wake corrections is the above grade containment

shell area which was conservatively calculated to be 2843 m?2. The initial diffusion
estimates (i.e., sigma-y and sigma-z) were based on the Regulatory Guide 1.194
methodology, using a source width of 145 ft, and a source height 110.5 ft with the
area of the conical roof and PCS air diffuser conservatively neglected. The
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x/Q values that are not exceeded more than 5.0 percent of the total hours in the
meteorological data set (e.g., 95-percentile x/Q) were determined. The ¢/Q values
for Units 1 and 2 LOCA releases to the nearest corner of the Maintenance
Support Building are shown in Table 2.3-295.

2.3.5 LONG-TERM DIFFUSION ESTIMATES

For a routine gaseous effluent release, the concentration of radioactive material in
the surrounding region depends on the amount of effluent released, the height of
the release, the momentum and buoyancy of the emitted plume, the wind speed,
atmospheric stability, airflow patterns of the site, and various effluent removal
mechanisms. Annual average relative concentration, ¢/Q, and annual average
relative deposition, D/Q, for gaseous effluent routine releases were calculated.

2.3.51 Calculation Methodology and Assumptions

The XOQDOQ Computer Program NUREG/CR-2919 (Reference 231) which
implements the assumptions outlined in Regulatory Guide 1.111 was used to
generate the annual average relative concentration, x/Q, and annual average
relative deposition, D/Q. Values of x/Q and D/Q were determined at points of
maximum potential concentration outside the site boundary, at points of maximum
individual exposure and at points within a radial grid of sixteen 22-1/2° sectors and
extending to a distance of 50 miles. Radioactive decay and dry deposition were
considered.

The gridded receptor locations were determined from the locations obtained from
the 2007 and 2008 land use information. Hourly meteorological data was used in
the development of joint frequency distributions, in hours, of wind direction and
wind speed by atmospheric stability class. The wind speed categories used were
consistent with the Lee Nuclear short-term (accident) diffusion ¢/Q calculation
discussed above. Calms (wind speeds below the anemometer starting speed of
1 mph) were distributed into the first wind speed class with the same proportion
and direction as the direction frequency of the 2nd wind-speed class.

Joint frequency distribution tables were developed from the hourly meteorological
data with the assumption that if data required as input to the XOQDOQ program
(i.e., lower level wind direction and wind speed, and temperature differential as
opposed to upper level wind direction and wind speed) was missing from the
hourly data record, all data for that hour would be discarded. This assumption
maximizes the data being included in the calculation of the x/Q and D/Q values
since hourly data is not discarded if only upper data is missing. The joint
frequency distribution tables generated using the methodology and data
described above are given in Tables 2.3-235 through 2.3-241.

For receptors located at the site boundary, the analysis assumed a ground level
point source located at the Effluent Release Boundary closest to the receptor. For
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other offsite receptors such as cows and gardens, the analysis assumed a ground
level point source located at the center of the facility midpoint between the Unit 1
and 2 containment buildings. At ground level locations beyond several miles from
the plant, the annual average concentration of effluents are essentially
independent of release mode; however, for ground level concentrations within a
few miles, the release mode is important. Gaseous effluents released from tall
stacks generally produce peak ground-level air concentrations near or beyond the
site boundary. Near ground level releases usually produce concentrations that
decrease from the release point to all locations downwind. Guidance for selection
of the release mode is provided in Regulatory Guide 1.111. In general, in order for
an elevated release to be assumed, either the release height must be at least
twice the height of adjacent buildings or detailed information must be known about
the wind speed at the height of the release. For this analysis, the routine releases
were conservatively modeled as ground level releases.

The building cross-sectional area and building height are used in calculation of
building wake effects. Regulatory Guide 1.111 identifies the tallest adjacent
building, in many cases, the reactor building, as appropriate for use. The AP1000
plant arrangement is comprised of five principal building structures; the nuclear
island, the turbine building, the annex building, the diesel generator building, and
the radwaste building. The nuclear island consists of a free-standing steel
containment building, a concrete shield building, and an auxiliary building. As the
shield building is the tallest building in the AP1000 arrangement, the shield
building cross-sectional area and building height will be used in calculation of
building wake effects. The use of the shield building area, as opposed to the area
of the nuclear island, is a conservative assumption since use of a smaller area
minimizes wake effects resulting in higher calculated relative offsite
concentrations.

Consistent with Regulatory Guide 1.111 guidance regarding radiological impact
evaluations, radioactive decay and deposition were considered. For conservative
estimates of radioactive decay, an overall half-life of 2.26 days is acceptable for
short-lived noble gases and a half-life of 8 days for all iodines released to the
atmosphere. At sites where there is not a well-defined rainy season associated
with a local grazing season such as the region around the Lee Nuclear Site, wet
deposition does not have a significant impact. In addition, the dry deposition rate
of noble gases is so slow that the depletion is negligible within 50 miles.
Therefore, in this analysis only the effects of dry deposition of iodines were
considered. The calculation results, with and without consideration of dry
deposition, are identified in the output as "depleted" and "undepleted".

As described in Subsection 2.3.4.1, the gently rolling terrain in the vicinity of the
Lee Nuclear Station site would not have a significant effect on atmospheric
dispersion estimates. The shallow river valley in which the Lee Nuclear Station
site is located does not create a significant topographic barrier to air dispersion. In
addition, the wind characteristics of the site are representative of the vicinity.
Therefore, terrain recirculation adjustments as described in Regulatory

Guide 1.111 were not applied for the Lee Nuclear Station site.
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2.35.2 Results

Receptor locations for the long-term atmospheric dispersion at the Lee Nuclear
Station site were also evaluated. x/Q and/or D/Q at points of potential maximum
concentration outside the site boundary, at points of maximum individual
exposure, and at points within a radial grid of sixteen 22% degree sectors
(centered on true north, north-northeast, northeast, etc.) and extending to a
distance of 50 miles from the station were determined. Receptor locations
included in the evaluation are given in Table 2.3-286. A set of data points were
located within each sector at increments of 0.25 mile to a distance of 1 mile from
the plant, at increments of 0.5 mile from a distance of 1 mile to 5 mile, at
increments of 2.5 mile from a distance of 5 mile to 10 mile, and at increments of
5 miles thereafter to a distance of 50 miles. Estimates of y/Q (undecayed and
undepleted; depleted for radioiodines) and D/Q radioiodines and particulates is
provided at each of these grid points.

The results of the analysis, based on two years of data collected on site, are
presented in Tables 2.3-287 through 2.3-292. The limiting atmospheric dispersion

factor (x/Q) at the site boundary, 1.5 x 10 sec/m3, is in the NW direction from
Unit 1 at 427 meters (approximately 0.27 mi.) from the effluent release boundary.

The limiting atmospheric dispersion at the nearest residence, 4.60 x 1076 sec/m?,
is in the SE direction at 1588 meters. Atmospheric dispersion factors for other
receptors are given in Table 2.3-289. Long term atmospheric dispersion factors
are not given in the AP1000 DCD except at the EAB. The DCD site boundary

annual average /Q is 2.0 x 10 sec/m3. This bounds the Lee Nuclear Station

annual average routine release site boundary %/Q value of 1.5 x 107 sec/m3.
Table 2.0-201 provides a comparison of the Lee Nuclear Station site
characteristics with the DCD design parameters.

2.3.6 COMBINED LICENSE INFORMATION

2.3.6.1 Regional Climatology

This COL item is addressed in Subsection 2.3.1

2.3.6.2 Local Meteorology

This COL item is addressed in Subsection 2.3.2
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2.3.6.3

Onsite Meteorological Measurements Program

WLS coL 2.3-3 This COL item is addressed in Subsection 2.3.3

2364

Short-Term Diffusion Estimates

WLS coL 2.3-4 This COL item is addressed in Subsection 2.3.4

2.3.6.5

Long-Term Diffusion Estimates

WLS coL 2.3-5 This COL item is addressed in Subsection 2.3.5

2.3.7

201.
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WLS COL 2.3-1
TABLE 2.3-201
RAINFALL FREQUENCY DISTRIBUTION
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
NUMBER OF HOURS PER MONTH, AVERAGE YEAR

Rainfall Average
(inch/hr) Annual

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Hours
0.01-0.019 18.2 17.0 19.4 17.1 15.4 14.3 14.2 9.6 12.2 13.6 15.6 17.2 15.3
0.02-.099 33.2 34.0 30.6 26.0 17.9 19.6 14.8 9.2 204 17.1 30.2 26.6 23.3
0.10-0.249 8.3 10.8 12.3 94 7.3 7.2 53 3.6 9.4 5.9 6.9 13.1 8.3
0.25-0.499 1.3 0.6 24 2.7 2.0 34 3.2 1.3 27 23 1.4 1.4 21
0.50-0.99 0.2 0.1 0.4 0.2 0.9 1.7 1.6 1.6 1.0 0.8 0.4 0.2 0.8
1.00-1.99 0.0 0.0 0.0 0.2 0.0 0.1 0.8 0.3 0.3 0.1 0.0 0.0 0.2
2.0 & over 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0
Total 61.2 62.5 65.1 55.6 43.5 46.3 40.1 25.7 46.0 39.8 54.5 58.5 49.9
NOTES:
1. Data from NCDC, 1997-2005.

Revision: 10 2.3-48



WLS COL 2.3-1

William States Lee Il Nuclear Station

FSAR, Chapter 2

TABLE 2.3-202 (Sheet 1 of 2)
HURRICANES IN NORTH CAROLINA AND SOUTH CAROLINA
1899 — 2005
North Carolina
Year Month Name Category
1899 AUG - 3
1899 OCT - 2
1901 JUL - 1
1904 SEP - 1
1906 SEP - 3
1908 JUL - 1
1913 SEP - 1
1918 AUG - 1
1933 AUG - 2
1933 SEP - 3
1944 AUG - 1
1944 SEP - 3
1953 AUG Barbara 2
1954 AUG Carol 2
1954 OCT Hazel 4
1955 AUG Connie 3
1955 AUG Diane 1
1955 SEP lone 3
1960 SEP Donna 3
1964 OCT Isbell 1
1971 SEP Ginger 1
1984 SEP Diana 3
1985 SEP Gloria 3
1986 AUG Charley 1
1989 SEP Hugo 2
1996 JUL Bertha 2
1996 SEP Fran 3
1998 AUG Bonnie 2
1999 SEP Floyd 2
2003 SEP Isabel 2
2004 AUG Charley 1
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TABLE 2.3-202 (Sheet 2 of 2)
HURRICANES IN NORTH CAROLINA AND SOUTH CAROLINA
1899 — 2005
South Carolina
Year Month Name Category
1899 OCT - 2
1904 SEP - 1
1906 SEP - 3
1911 AUG - 2
1913 OCT - 1
1916 JUL - 2
1928 SEP - 1
1940 AUG - 2
1947 OCT - 2
1952 AUG Able 1
1954 OCT Hazel 4
1959 JUL Cindy 1
1959 SEP Gracie 4
1979 SEP David 2
1985 JUL Bob 1
1985 NOV Kate 1
1989 SEP Hugo 4
2004 AUG Gaston 1
2004 AUG Charley 1

NOTES:

1. Data is from "Atlantic Tropical Storms And Hurricanes Affecting The United
States:1899-2002," NOAA Technical Memorandum NWS SR-206
(Updated through 2002).

2. Additional data from National Oceanic and Atmospheric Administration

(NOAA) Coastal Service Center, years 1899 - 2005.
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WLS COL 2.3-1 TABLE 2.3-203 (Sheet 1 of 2)
FREQUENCY OF TROPICAL CYCLONES (BY MONTH) FOR THE STATES OF
SOUTH CAROLINA AND NORTH CAROLINA

Category of Storm
1899 — 2005
(Saffir-Simpson Scale)
Annual
1 2 3 4 5 Monthly Total ~ Frequency
(No.) (No.) (No.) (No.) (No.) (No.) (yr'") % of Total
Jun 0 0 0 0 0 0 0.00 0%
Jul 4 2 0 0 0 6 0.06 12%
Aug 8 6 2 0 0 16 0.15 32%
Sep 5 4 9 2 0 20 0.19 40%
Oct 2 3 0 2 0 7 0.07 14%
Nov 1 0 0 0 0 1 0.01 2%
Total 20 15 11 4 0 50 0.47 100%

Note: Storm Category is the category of the storm entering either North Carolina or South Carolina.
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TABLE 2.3-203 (Sheet 2 of 2)
FREQUENCY OF TROPICAL CYCLONES (BY MONTH) FOR THE STATES OF
SOUTH CAROLINA AND NORTH CAROLINA

Number of Hurricanes: Annual Return
1899 — 2005 Frequency Period
Saffir/Simpson (yr‘1) (years)
Category Number
Area 1 2 3 4 5 Total
North Carolina (NC) 11 9 10 1 0 31 0.29 3.45
South Carolina (SC) 9 6 1 3 0 19 0.18 5.63
Where the definition of Storm Category is as follows:
Storm Category Wind Speed Storm Surge
(Saffir-Simpson Scale) (mph) (ft. above normal)
1 74 t0 95 4t05
2 96 to 110 6t08
3 111 to 130 910 12
4 131 to 155 1310 18
5 Greater than 155 Greater than 18
NOTES:
1. Data is from "Atlantic Tropical Storms And Hurricanes Affecting The United States:1899-2002," NOAA Technical Memorandum
NWS SR-206 (Updated through 2002), and NOAA Technical Memorandum NWS TPC-4 for data through 2004.
2. Additional data from National Oceanic and Atmospheric Administration (NOAA) Costal Services Center, years 1899 - 2005.
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WLS COL 2.3-1 TABLE 2.3-204 (Sheet 1 of 9)
TORNADOES IN CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES,
SOUTH CAROLINA AND CLEVELAND, GASTON, MECKLENBURG, POLK, AND RUTHERFORD COUNTIES,
NORTH CAROLINA

Magnitude Length Width Area
Location or County Date Time Fujita Scale (mi.) (yards) (mi?)
Cherokee County, SC
1 CHEROKEE 2/16/1954 1902 F1 1 33 0.02
2 CHEROKEE 5/22/1963 1715 F1 1 100 0.06
3 CHEROKEE 7/15/1964 1530 FO 1 100 0.06
4 CHEROKEE 4/18/1969 1430 F2 1 83 0.05
5 CHEROKEE 5/27/1973 1820 F3 20 100 1.14
6 CHEROKEE 12/5/1977 1342 F1 0 17
7 CHEROKEE 4/4/1989 1645 F1 8 50 0.23
8 CHEROKEE 5/5/1989 1633 F4 3 700 1.19
9 CHEROKEE 2/10/1990 0742 F1 3 50 0.09
10 CHEROKEE 4/28/1990 1655 F1 5 40 0.1
11 Cowpens 8/16/1994 1656 F1 3 75 0.13
12 Blacksburg To 8/16/1994 1736 F2 4 100 0.23
13 Gaffney To 5/1/1995 2025 FO 9 50 0.26
14 Blacksburg 5/29/1996 1610 FO 0 30
15 Gaffney 9/27/2004 2115 F1 1 50 0.03
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TABLE 2.3-204 (Sheet 2 of 9)

TORNADOES IN CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES,
SOUTH CAROLINA AND CLEVELAND, GASTON, MECKLENBURG, POLK, AND RUTHERFORD COUNTIES,

NORTH CAROLINA

Magnitude Length Width Area

Location or County Date Time Fujita Scale (mi.) (yards) (mi?)
Spartanburg County, SC
1 SPARTANBURG 5/10/1952 1415 F3 16 83 0.75
2 SPARTANBURG 4/7/1964 1208 F1 0 100
3 SPARTANBURG 4/28/1964 1730 FO 0 0
4 SPARTANBURG 4/28/1964 1830 FO 0 0
5 SPARTANBURG 3/22/1968 1730 F1 1 13 0.01
6 SPARTANBURG 5/18/1969 2100 F1 0 50
7 SPARTANBURG 5/27/1973 1730 F3 11 150 0.94
8 SPARTANBURG 6/19/1976 1630 F1 0 50
9 SPARTANBURG 9711977 1400 F1 0 77
10 SPARTANBURG 12/5/1977 1335 F1 0 20
11 SPARTANBURG 5/23/1980 1910 F2 3 100 0.17
12 SPARTANBURG 8/17/1985 1050 F2 9 100 0.51
13 SPARTANBURG 4/4/1989 1618 F2 2 73 0.08
14 SPARTANBURG 5/5/1989 1620 F4 6 700 2.39
15 SPARTANBURG 2/10/1990 0738 F1 2 50 0.06
16 SPARTANBURG 4/28/1990 1610 FO 2 30 0.03
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TABLE 2.3-204 (Sheet 3 of 9)

TORNADOES IN CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES,
SOUTH CAROLINA AND CLEVELAND, GASTON, MECKLENBURG, POLK, AND RUTHERFORD COUNTIES,

NORTH CAROLINA

Magnitude Length Width Area

Location or County Date Time Fujita Scale (mi.) (yards) (mi?)
17 SPARTANBURG 4/28/1990 1620 F1 6 50 0.17
18 Inman 3/27/1994 1655 F2 25 75 1.07
19 Lyman To Blackburg 3/27/1994 1730 F1 33 100 1.88
20 Cross Anchor 10/22/1994 1810 FO 2 75 0.09
21 Walnut Grove 7/26/1996 1555 F1 0 10
22 Roebuck 2/21/1997 1633 F2 1 75 0.04
23 Pacolet Mills 6/6/1998 1600 FO 1 10 0.01
24 Cherokee Spgs 3/11/2000 1500 FO 0 20
25 Chesnee 7/7/2005 0951 FO 0 50
Union County, SC
1 UNION 4/8/1957 1500 F2 15 100 0.85
2 UNION 8/17/1985 1315 FO 3 30 0.05
3 UNION 6/4/1992 1050 FO 0 40
4 UNION 6/4/1992 1115 FO 0 23
5 Southside To 4/15/1993 1626 F2 6 600 2.05
6 Union 7/26/1996 1625 FO 0 10
7 Carlisle 6/6/1998 1610 F1 2 50 0.06
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WLS COL 2.3-1 TABLE 2.3-204 (Sheet 4 of 9)
TORNADOES IN CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES,
SOUTH CAROLINA AND CLEVELAND, GASTON, MECKLENBURG, POLK, AND RUTHERFORD COUNTIES,
NORTH CAROLINA

Magnitude Length Width Area
Location or County Date Time Fujita Scale (mi.) (yards) (mi?)
8 Adamsburg 5/25/2000 1900 F1 1 20 0.01
9 Carlisle 6/9/2001 1415 FO 1 0
10 Union 9/7/2004 2300 F1 4 225 0.51
11 Santuc 11/24/2004 1425 FO 1 50 0.03
Chester County, SC
1 CHESTER 4/6/1955 1230 F1 2 100 0.11
2 CHESTER 5/15/1975 1200 F1 0 3
3 CHESTER 4/19/1981 1845 F1 2 33 0.04
4 Lowrys 4/16/1994 0111 F2 3 75 0.13
5 Chester 8/16/1994 1755 F1 0 75
6 Chester 5/1/1995 2305 FO 0 20
7 Richburg 5/29/1996 1700 F1 1 100 0.06
8 Ft Lawn 7/24/1997 1200 F1 0 25
9 Chester 6/4/1998 1730 FO 0 50
10 Chester 9/7/2004 1915 F1 1 50 0.03
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WLS COL 2.3-1 TABLE 2.3-204 (Sheet 5 of 9)
TORNADOES IN CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES,
SOUTH CAROLINA AND CLEVELAND, GASTON, MECKLENBURG, POLK, AND RUTHERFORD COUNTIES,
NORTH CAROLINA

Magnitude Length Width Area
Location or County Date Time Fujita Scale (mi.) (yards) (mi?)
York County, SC
1 YORK 7/16/1961 1400 FO 0 7
2 YORK 6/22/1964 1820 F1 2 53 0.06
3 YORK 5/24/1973 1520 F2 2 67 0.08
4 YORK 5/28/1973 1630 F2 2 100 0.1
5 YORK 3/24/1975 1115 F1 9 100 0.51
6 YORK 12/5/1977 1640 F1 2 100 0.1
7 YORK 5/3/1984 1525 F1 6 10 0.03
8 YORK 8/17/1985 1255 F1 3 30 0.05
9 YORK 8/17/1985 1300 FO 1 30 0.02
10 YORK 3/6/1989 1230 FO 1 10 0.01
11 Clover 3/27/1994 1843 F1 1 30 0.02
12 York 8/16/1994 1650 FO 0 50
13 YORK 5/1/1995 2103 FO 1 50 0.03
14 Clover 2/21/1997 1720 FO 2 100 0.1
15 Clover 4/19/1998 1430 FO 0 20
16 Rock Hill 4/19/1998 1508 FO 0 10
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TORNADOES IN CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES,
SOUTH CAROLINA AND CLEVELAND, GASTON, MECKLENBURG, POLK, AND RUTHERFORD COUNTIES,
NORTH CAROLINA
Magnitude Length Width Area

Location or County Date Time Fujita Scale (mi.) (yards) (mi?)
17 Rock Hill 2/22/2003 1005 FO 0 25
18 Rock Hill 9/7/2004 1043 F1 1 100 0.06
Cleveland County, NC
1 CLEVELAND 5/27/1973 1900 F3 13 100 0.74
2 CLEVELAND 5/15/1975 1430 F1 0 0
3 CLEVELAND 6/24/1979 0030 F1 1 300 0.17
4 CLEVELAND 5/5/1989 1654 F4 5 800 2.27
5 CLEVELAND 2/10/1990 0800 F2 0 50
6 CLEVELAND 4/10/1990 1950 FO 0 30
7 CLEVELAND 6/4/1992 1602 FO 0 200
8 CLEVELAND 11/22/1992 2115 F1 5 500 1.42
9 Earl 8/16/1994 1730 F1 2 200 0.23
10 Shelby 9/16/1996 1735 FO 0 180
11 Polkville 7/12/2003 1925 F1 6 200 0.68
12 Waco 9/17/2004 0505 FO 1 40 0.02
13 Patterson Spgs 9/27/2004 2200 F1 2 30 0.03
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WLS COL 2.3-1 TABLE 2.3-204 (Sheet 7 of 9)
TORNADOES IN CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES,
SOUTH CAROLINA AND CLEVELAND, GASTON, MECKLENBURG, POLK, AND RUTHERFORD COUNTIES,
NORTH CAROLINA

Magnitude Length Width Area

Location or County Date Time Fujita Scale (mi.) (yards) (mi?)
Gaston County, NC
1 GASTON 4/6/1956 1300 F1 56 100 3.18
2 GASTON 5/28/1973 1800 FO 0 0
3 GASTON 4/2/1974 0153 F1 10 100 0.57
4 GASTON 5/15/1975 1530 F1 0 0
5 Crowders 2/21/1997 1722 F1 15 200 1.70
6 Cherryville 7/12/2003 2000 F1 18 200 2.05
7 Gastonia 3/8/2005 0715 FO 0 50
Mecklenburg County, NC
1 MECKLENBURG 2/18/1960 1245 F1 24 33 0.45
2 MECKLENBURG 4/12/1961 1710 F1 1 200 0.1
3 MECKLENBURG 8/10/1964 1645 F1 0 0
4 MECKLENBURG 9/12/1965 1930 F2 0 70
5 MECKLENBURG 6/7/1968 1430 F2 17 200 1.93
6 MECKLENBURG 5/28/1973 0500 F2 10 100 0.57
7 MECKLENBURG 5/28/1973 1700 F1 0 0
8 MECKLENBURG 10/8/1975 1425 F1 0 50

Revision: 10 2.3-59



William States Lee Ill Nuclear Station FSAR, Chapter 2

WLS COL 2.3-1 TABLE 2.3-204 (Sheet 8 of 9)
TORNADOES IN CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES,
SOUTH CAROLINA AND CLEVELAND, GASTON, MECKLENBURG, POLK, AND RUTHERFORD COUNTIES,
NORTH CAROLINA

Magnitude Length Width Area

Location or County Date Time Fujita Scale (mi.) (yards) (mi?)
9 MECKLENBURG 9/16/1977 1330 F1 0 7
10 MECKLENBURG 8/14/1978 1145 FO 0 0
11 MECKLENBURG 5/3/1984 1545 F1 14 100 0.80
12 MECKLENBURG 6/6/1985 1620 FO 1 267 0.15
13 MECKLENBURG 11/28/1990 1940 F1 0 20
14 MECKLENBURG 3/10/1992 2107 F2 3 180 0.31
15 Mint Hill 3/20/1998 1442 FO 0 25
16 Cornelius 5/7/1998 1845 FO 6 50 0.17
17 Pineville 8/1/1999 1935 FO 0 10
18 Charlotte 9/7/2004 1045 F2 2 200 0.23
19 Charlotte 3/8/2005 0740 F1 3 50 0.09
Polk County, NC
1 Polk 8/17/1977 1136 F1 6 33 0.1
Rutherford County, NC
1 Rutherford 5/27/1973 1915 FO 0 0
2 Rutherford 5/18/1975 100 F2 0 0
3 Rutherford 5/18/1989 1630 F1 0 0
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TORNADOES IN CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES,
SOUTH CAROLINA AND CLEVELAND, GASTON, MECKLENBURG, POLK, AND RUTHERFORD COUNTIES,
NORTH CAROLINA

Magnitude Length Width Area
Location or County Date Time Fujita Scale (mi.) (yards) (mi2)
4 Rutherford 5/5/1989 1635 F4 6 400 1.36
5 Rutherford 5/24/2000 1720 FO 2 30 0.03
6 Forest City 7/7/2005 952 F1 1 50 0.03
NOTES:
1. Tornado data from all years were used to calculate the annual frequencies given in text.
2. Tornadoes with a zero (or missing) reported area, path length, or width do not represent valid data for statistical purposes.
3. Data recorded in the NOAA's National Environmental Satellite, Data, and Information Service (NEDSIS) - NCDC Storm Event database, 1950-

2005, http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms
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THUNDERSTORMS

GREENVILLE-SPARTANBURG, SC AND CHARLOTTE, NC

Number of Days with Thunderstorms

Station JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR
GspM 0.8 0.9 24 3.2 6.1 7.4 9.8 6.9 3.3 0.8 0.8 0.6 43.0

CLT® 0.6 1.0 2.1 3.4 5.3 7.1 9.1 6.9 2.5 1.1 0.7 0.4 40.2
Average 0.7 1.0 23 3.3 57 7.3 9.5 6.9 29 1.0 0.8 0.5 41.6
NOTES:

2007 Local Climatological Data Annual Summary with Comparative Data for Greenville-Spartanburg (Greer), South Carolina (Station ID GSP), data
for years 1963 through 2007, National Climatic Data Center (NCDC). (Reference 236)

2007 Local Climatological Data Annual Summary with Comparative Data for Charlotte, North Carolina (Station ID CLT), data for years 1948
through 2007, National Climatic Data Center (NCDC). (Reference 239)
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WLS COL 2.3-1 TABLE 2.3-206
HAIL STORM EVENTS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA

County Number of Events Percentage Events with Property Damage
Cherokee, SC 42 10% 0
Spartanburg, SC 91 21% 5
Union, SC 42 10% 0
Chester, SC 28 6% 0
York, SC 53 12% 2
Cleveland, NC 55 13% 0
Gaston, NC 49 11% 1
Mecklenburg, NC 72 17% 1
Total 432 100% 9

Number per year = 36

NOTES:

1. Data from NOAA's Satellite & Information System - NCDC Storm Events Database, January 1, 1995 through May 31, 2006,
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms

2. For this table, each occurrence of hail was counted as an individual event, even if two counties recorded hail simultaneously.
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MEAN VENTILATION RATE BY MONTH
GREENSBORO, NC
Morning Ventilation  Afternoon Ventilation Mean Ventilation
Rate Rate Rate
(m?/s) (m?/s) (m?/s)

Jan 3914 6289 5101

Feb 3937 7379 5658

Mar 3979 9203 6591

Apr 3490 12736 8113

May 2631 9404 6017

Jun 2373 9469 5921

July 2338 7779 5059

Aug 2129 6096 4113

Sep 2172 6228 4200

Oct 2025 6262 4143

Nov 2882 5743 4312

Dec 3719 5904 4811

NOTES:

1. Source of data is EPA SCRAM data for 1984-1987, 1989-1991 for
Greensboro, High Point, NC, Station 13723 (Lat 36.083, Long 79.950),
http://www.epa.gov/scram001/mixingheightdata.htm

2. Atmospheric ventilation rate is numerically equal to the product of the

mixing height and the average wind speed within the mixing layer.
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CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA

TABLE 2.3-208 (Sheet 1 of 19)

ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND

Property
Date Type Deaths Injuries Damage Crop Damage

Cherokee County, SC

3/13/1993 0200 Winter Storm 0 0 0 0
12/22/1993 2100 Snow 0 0 0 0
2/10/1994 1800 Freezing Rain/sleet 0 0 0 0
2/11/1994 1110 Ice Storm 0 0 5.0M 0
1/6/1995 1400 Freezing Rain 0 0 100K 0
1/23/1995 1400 Snow 0 0 0 0
2/7/1995 1800 Snow 0 0 0 0
2/10/1995 0500 Snow Freezing Rain 0 0 0 0
1/6/1996 1800 Winter Storm 0 0 50K 0
1/6/1996 0800 Winter Storm 0 0 0 0
1/7/1996 0000 Winter Storm 0 0 50K 0
1/11/1996 2000 Winter Storm 0 0 0 0
2/2/1996 0100 Freezing Rain 0 0 0 0
2/2/1996 1630 Ice Storm 0 0 0 0
2/2/1996 0500 Ice Storm 0 0 0 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Time Type Deaths Injuries Damage Crop Damage
2/16/1996 0600 Snow 0 0 0 0
1/9/1997 0000 Ice Storm 0 0 200K 0
2/13/1997 1200 Ice Storm 0 0 0 0
12/29/1997 0530 Snow 0 0 0 0
1/19/1998 0600 Snow 0 0 0 0
12/23/1998 0900 Freezing Rain/sleet 0 0 0 0
12/24/1998 0500 Ice Storm 0 0 0 0
1/2/1999 1800 Ice Storm 0 0 20.0 0
1/31/1999 1200 Snow And Sleet 0 0 0 0
2/1/1999 0000 Freezing Rain 0 0 0 0
2/19/1999 1200 Snow 0 0 0 0
1/22/2000 1800 Heavy Snow 0 0 0 0
1/24/2000 1000 Heavy Snow 0 0 0 0
1/29/2000 2100 Ice Storm 0 0 0 0
11/19/2000 0600 Snow 0 0 0 0
12/3/2000 0200 Snow 0 0 0 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Time Type Deaths Injuries Damage Crop Damage
12/13/2000 1300 Freezing Rain 0 0 0 0
12/19/2000 0200 Snow 0 0 0 0
12/21/2000 1400 Freezing Rain 0 0 0 0
4/17/2001 0700 Snow Showers 0 0 0 0
1/3/2002 0000 Heavy Snow 0 0 0 0
12/4/2002 1500 Ice Storm 0 0 100.0M 0
1/16/2003 1800 Winter Weather/mix 0 0 0 0
1/23/2003 0600 Heavy Snow 0 0 0 0
12/4/2003 0600 Winter Weather/mix 0 0 0 0
1/27/2004 0000 Winter Weather/mix 0 0 0 0
2/26/2004 1000 Heavy Snow 0 0 1.9M 0
1/29/2005 1300 Winter Storm 0 0 0 0
1/29/2005 0400 Winter Weather/mix 0 0 0 0
12/8/2005 1600 Winter Weather 0 0 0 0
12/15/2005 0600 Ice Storm 0 0 900K 0
12/15/2005 0000 Winter Weather 0 0 0 0
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CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA

TABLE 2.3-208 (Sheet 4 of 19)

ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND

Property
Date Type Deaths Injuries Damage Crop Damage

Spartanburg County, SC

1/11/1994 0300 Freezing Rain 0 0 0 0
2/10/1994 1800 Freezing Rain/sleet 0 0 0 0
2/11/1994 1110 Ice Storm 0 0 5.0M 0
1/6/1995 1400 Freezing Rain 0 0 100K 0
2/7/1995 1800 Snow 0 0 0 0
2/10/1995 0500 Snow Freezing Rain 0 0 0 0
1/6/1996 1800 Winter Storm 0 0 50K 0
1/6/1996 0800 Winter Storm 0 0 0 0
1/7/1996 0000 Winter Storm 0 0 50K 0
1/11/1996 2000 Winter Storm 0 0 0 0
2/2/1996 0100 Freezing Rain 0 0 0 0
2/2/1996 1630 Ice Storm 0 0 0 0
2/16/1996 0600 Snow 0 0 0 0
12/18/1996 1800 Heavy Snow 0 0 0 0
1/9/1997 0000 Ice Storm 0 0 200K 0
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WLS COL 2.3-1 TABLE 2.3-208 (Sheet 5 of 19)
ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA

Property
Date Time Type Deaths Injuries Damage Crop Damage
2/13/1997 1200 Ice Storm 0 0 0 0
12/29/1997 0530 Heavy Snow 0 0 0 0
1/19/1998 0600 Snow 0 0 0 0
12/23/1998 0900 Freezing Rain/sleet 0 0 0 0
12/24/1998 0500 Ice Storm 0 0 0 0
1/2/1999 1800 Ice Storm 0 0 20.0M 0
1/31/1999 1200 Snow And Sleet 0 0 0 0
2/1/1999 0000 Freezing Rain 0 0 0 0
2/24/1999 0000 Snow 0 0 0 0
3/9/1999 0400 Winter Storm 0 0 0 0
1/22/2000 1800 Heavy Snow 0 0 0 0
1/23/2000 0300 Ice Storm 0 0 0 0
1/24/2000 1000 Heavy Snow 0 0 0 0
1/29/2000 2100 Ice Storm 0 0 0 0
11/19/2000 0600 Snow 0 0 0 0
12/3/2000 0200 Snow 0 0 0 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Time Type Deaths Injuries Damage Crop Damage
12/13/2000 1300 Freezing Rain 0 0 0 0
12/19/2000 0200 Snow 0 0 0 0
12/21/2000 1400 Freezing Rain 0 0 0 0
3/20/2001 0700 Heavy Snow 0 0 0 0
4/17/2001 0700 Snow Showers 0 0 0 0
1/3/2002 0000 Heavy Snow 0 0 0 0
12/4/2002 1500 Ice Storm 0 0 100.0M 0
1/16/2003 1800 Winter Weather/mix 0 0 0 0
1/23/2003 0600 Heavy Snow 0 0 0 0
2/16/2003 1400 Winter Storm 0 0 0 0
12/4/2003 0600 Winter Weather/mix 0 0 0 0
1/27/2004 0000 Winter Weather/mix 0 0 0 0
2/2/2004 1800 Winter Weather/mix 0 0 0 0
2/26/2004 1000 Heavy Snow 0 0 1.9 0
1/29/2005 1300 Winter Storm 0 0 0 0
1/29/2005 0400 Winter Weather/mix 0 0 0 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA

Property
Date Time Type Deaths Injuries Damage Crop Damage

12/8/2005 1600 Winter Weather 0 0 0 0
12/15/2005 0600 Ice Storm 0 0 900K 0
12/15/2005 0000 Winter Weather 0 0 0 0
Union County, SC

12/22/1993 2100 Snow 0 0 0 0
2/10/1994 1800 Freezing Rain/sleet 0 0 0 0
2/11/1994 1110 Ice Storm 0 0 5.0M 0
1/6/1995 1400 Freezing Rain 0 0 100K 0
1/7/1996 0300 Winter Storm 0 0 0 0
2/3/1996 0200 Freezing Rain 0 0 0 0
2/16/1996 0600 Snow 0 0 0 0
12/29/1997 0530 Snow 0 0 0 0
1/19/1998 0600 Snow 0 0 0 0
1/2/1999 1800 Ice Storm 0 0 20.0M 0
1/22/2000 1800 Heavy Snow 0 0 0 0
1/23/2000 0300 Ice Storm 0 0 0 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Time Type Deaths Injuries Damage Crop Damage

1/24/2000 1000 Heavy Snow 0 0 0 0
1/29/2000 2100 Ice Storm 0 0 0 0
11/19/2000 0600 Snow 0 0 0 0
4/17/2001 0700 Snow Showers 0 0 0 0
1/3/2002 0000 Heavy Snow 0 0 0 0
12/4/2002 1500 Ice Storm 0 0 100.0M 0
1/23/2003 0600 Heavy Snow 0 0 0 0
2/16/2003 1400 Winter Storm 0 0 0 0
1/27/2004 0000 Winter Weather/mix 0 0 0 0
2/26/2004 1000 Heavy Snow 0 0 1.9M 0
1/29/2005 0400 Winter Weather/mix 0 0 0 0
12/15/2005 0700 Ice Storm 0 0 250K 0
12/15/2005 0000 Winter Weather 0 0 0 0
Chester County, SC

2/10/1994 1800 Freezing Rain/sleet 0 0 0 0
2/11/1994 1110 Ice Storm 0 0 5.0M 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Time Type Deaths Injuries Damage Crop Damage
1/6/1996 1200 Ice Storm 0 0 0 0
1/7/1996 0300 Winter Storm 0 0 0 0
1/7/1996 0600 Ice Storm 0 0 0 0
1/11/1996 2200 Ice Storm 0 0 0 0
2/3/1996 0200 Freezing Rain 0 0 0 0
12/29/1997 0530 Snow 0 0 0 0
1/19/1998 0600 Snow 0 0 0 0
1/23/2000 0300 Ice Storm 0 0 0 0
1/24/2000 1000 Heavy Snow 0 0 0 0
1/29/2000 2100 Ice Storm 0 0 0 0
11/19/2000 0600 Snow 0 0 0 0
12/3/2000 0200 Snow 0 0 0 0
1/2/2002 2000 Heavy Snow 0 0 0 0
1/2/2002 2120 Winter Storm 0 0 0 0
12/4/2002 1500 Ice Storm 0 0 100.0M 0
12/4/2002 0755 Ice Storm 0 0 0 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Time Type Deaths Injuries Damage Crop Damage

1/23/2003 0600 Heavy Snow 0 0 0 0
1/23/2003 0600 Winter Storm 0 0 0 0
2/16/2003 1400 Winter Storm 0 0 0 0
2/16/2003 2206 Ice Storm 0 22 0 0
1/25/2004 1500 Winter Storm 0 0 0 0
1/27/2004 0000 Winter Weather/mix 0 0 0 0
2/26/2004 0722 Winter Storm 0 0 0 0
2/26/2004 1000 Heavy Snow 0 0 1.9M 0
12/26/2004 0415 Ice Storm 0 0 0 0
12/26/2004 0600 Winter Weather/mix 0 0 0 0
1/29/2005 0400 Winter Weather/mix 0 0 0 0
1/29/2005 1220 Ice Storm 0 0 0 0
12/15/2005 0300 Winter Weather 0 0 0 0
York County, SC

2/10/1994 1800 Freezing Rain/sleet 0 0 0 0
2/11/1994 1110 Ice Storm 0 0 5.0M 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Time Type Deaths Injuries Damage Crop Damage
1/6/1996 1800 Winter Storm 0 0 50K 0
1/6/1996 0800 Winter Storm 0 0 0 0
1/7/1996 0600 Ice Storm 0 0 0 0
1/7/1996 0000 Winter Storm 0 0 50K 0
1/11/1996 2000 Winter Storm 0 0 0 0
2/2/1996 1630 Ice Storm 0 0 0 0
2/16/1996 0600 Snow 0 0 0 0
2/13/1997 1200 Ice Storm 0 0 0 0
12/29/1997 0530 Snow 0 0 0 0
1/19/1998 0600 Snow 0 0 0 0
12/23/1998 0900 Freezing Rain/sleet 0 0 0 0
12/24/1998 0500 Ice Storm 0 0 0 0
2/19/1999 1200 Snow 0 0 0 0
1/22/2000 1800 Snow 0 0 0 0
1/23/2000 0300 Ice Storm 0 0 0 0
1/24/2000 1000 Heavy Snow 0 0 0 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Time Type Deaths Injuries Damage Crop Damage

1/29/2000 2100 Ice Storm 0 0 0 0
11/19/2000 0600 Snow 0 0 0 0
12/21/2000 1400 Freezing Rain 0 0 0 0
4/17/2001 0700 Snow Showers 0 0 0 0
1/2/2002 2000 Heavy Snow 0 0 0 0
12/4/2002 1500 Ice Storm 0 0 100.0M 0
1/23/2003 0600 Heavy Snow 0 0 0 0
1/27/2004 0000 Winter Weather/mix 0 0 0 0
2/26/2004 1000 Heavy Snow 0 0 1.9M 0
1/29/2005 1300 Winter Storm 0 0 0 0
1/29/2005 0400 Winter Weather/mix 0 0 0 0
12/15/2005 0300 Winter Weather 0 0 0 0
Cleveland County, NC

2/10/1994 1000 Ice Storm 0 0 0 0
1/11/1996 1800 Winter Storm 0 0 0 0
2/2/1996 0600 Ice Storm 0 0 10.0M 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Time Type Deaths Injuries Damage Crop Damage
2/3/1996 1800 Snow 0 0 0 0
2/16/1996 0200 Snow 0 0 0 0
2/13/1997 1500 Ice Storm 0 0 0 0
2/13/1997 1000 Winter Storm 0 0 0 0
12/29/1997 0530 Snow 0 0 0 0
12/23/1998 0900 Freezing Rain/sleet 0 0 0 0
1/2/1999 1800 Ice Storm 0 0 0 0
2/1/1999 0000 Freezing Rain 0 0 0 0
2/19/1999 1200 Snow 0 0 0 0
3/9/1999 0300 Snow And Sleet 0 0 0 0
1/18/2000 0400 Snow 0 0 0 0
1/22/2000 1500 Heavy Snow 0 0 0 0
1/24/2000 1300 Heavy Snow 0 0 0 0
1/29/2000 2100 Freezing Rain 0 0 0 0
11/19/2000 0600 Snow 0 0 0 0
12/3/2000 0300 Snow 0 0 0 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Type Deaths Injuries Damage Crop Damage
12/13/2000 1700 Freezing Rain 0 0 0 0
2/22/2001 0300 Snow/sleet 0 0 0 0
3/20/2001 0800 Heavy Snow 0 0 0 0
4/17/2001 0700 Snow Showers 0 0 0 0
1/3/2002 0000 Heavy Snow 0 0 0 0
12/4/2002 1500 Ice Storm 0 0 99.0M 0
1/16/2003 1800 Winter Weather/mix 0 0 0 0
1/23/2003 0400 Heavy Snow 0 0 0 0
2/27/2003 0000 Winter Weather/mix 0 0 0 0
12/4/2003 0600 Winter Weather/mix 0 0 0 0
12/14/2003 0800 Ice Storm 0 0 3K 0
1/27/2004 0000 Winter Weather/mix 0 0 0 0
2/26/2004 1000 Heavy Snow 0 0 3.1M 0
1/29/2005 1300 Winter Storm 0 0 0 0
1/29/2005 0400 Winter Weather/mix 0 0 0 0
3/17/2005 0200 Winter Weather/mix 0 0 0 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Time Type Deaths Injuries Damage Crop Damage

12/8/2005 1600 Winter Weather 0 0 0 0
12/15/2005 0600 Ice Storm 0 0 450K 0
12/15/2005 0000 Winter Weather 0 0 0 0
3/20/2006 1200 Winter Weather 0 0 0 0
Gaston County, NC

2/10/1994 1000 Ice Storm 0 0 0 0
1/6/1996 1800 Winter Storm 0 0 0 0
1/11/1996 1800 Winter Storm 0 0 0 0
2/2/1996 0600 Ice Storm 0 0 10.0M 0
2/3/1996 1800 Snow 0 0 0 0
2/16/1996 0200 Snow 0 0 0 0
2/13/1997 1500 Ice Storm 0 0 0 0
2/13/1997 1000 Winter Storm 0 0 0 0
12/29/1997 0530 Snow 0 0 0 0
1/19/1998 0600 Snow 0 0 0 0
12/23/1998 0900 Freezing Rain/sleet 0 0 0 0

Revision: 10

2.3-79



WLS COL 2.3-1

William States Lee Il Nuclear Station

FSAR, Chapter 2

TABLE 2.3-208 (Sheet 16 of 19)
ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Time Type Deaths Injuries Damage Crop Damage
12/24/1998 0500 Ice Storm 0 0 0 0
1/2/1999 1800 Ice Storm 0 0 0 0
2/1/1999 0000 Freezing Rain 0 0 0 0
2/19/1999 1200 Snow 0 0 0 0
3/9/1999 0300 Snow And Sleet 0 0 0 0
1/18/2000 0400 Snow 0 0 0 0
1/22/2000 1500 Heavy Snow 0 0 0 0
1/24/2000 1300 Heavy Snow 0 0 0 0
1/29/2000 2100 Ice Storm 0 0 0 0
11/19/2000 0600 Snow 0 0 0 0
4/17/2001 0700 Snow Showers 0 0 0 0
1/3/2002 0000 Heavy Snow 0 0 0 0
12/4/2002 1500 Ice Storm 0 0 99.0M 0
1/16/2003 1800 Winter Weather/mix 0 0 0 0
1/23/2003 0600 Heavy Snow 0 0 0 0
2/27/2003 0000 Winter Weather/mix 0 0 0 0

Revision: 10

2.3-80



William States Lee Ill Nuclear Station FSAR, Chapter 2

WLS COL 2.3-1 TABLE 2.3-208 (Sheet 17 of 19)
ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA

Property
Date Time Type Deaths Injuries Damage Crop Damage

1/27/2004 0000 Winter Weather/mix 0 0 0 0
2/26/2004 1000 Heavy Snow 0 0 3.1M 0
1/29/2005 1300 Winter Storm 0 0 0 0
1/29/2005 0400 Winter Weather/mix 0 0 0 0
12/15/2005 0600 Ice Storm 0 0 450K 0
12/15/2005 0000 Winter Weather 0 0 0 0
Mecklenburg County, NC

2/10/1994 1000 Ice Storm 0 0 0 0
1/6/1996 1800 Winter Storm 0 0 0 0
1/11/1996 1800 Winter Storm 0 0 0 0
2/2/1996 0600 Ice Storm 0 0 10.0M 0
2/3/1996 1800 Snow 0 0 0 0
2/16/1996 0200 Snow 0 0 0 0
2/13/1997 1500 Ice Storm 0 0 0 0
12/29/1997 0530 Snow 0 0 0 0
1/19/1998 0600 Snow 0 0 0 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA
Property
Date Type Deaths Injuries Damage Crop Damage
12/23/1998 0900 Freezing Rain/sleet 0 0 0 0
12/24/1998 0500 Ice Storm 0 0 0 0
2/19/1999 1200 Snow 0 0 0 0
1/18/2000 0400 Snow 0 0 0 0
1/22/2000 1500 Heavy Snow 0 0 0 0
1/24/2000 1300 Heavy Snow 0 0 0 0
1/29/2000 2100 Ice Storm 0 0 0 0
11/19/2000 0600 Snow 0 0 0 0
1/2/2002 2000 Heavy Snow 0 0 0 0
12/4/2002 1500 Ice Storm 0 0 99.0M 0
1/16/2003 1800 Winter Weather/mix 0 0 0 0
1/23/2003 0600 Heavy Snow 0 0 0 0
2/27/2003 0000 Winter Weather/mix 0 0 0 0
12/4/2003 0600 Winter Weather/mix 0 0 0 0
1/27/2004 0000 Winter Weather/mix 0 0 0 0
2/26/2004 1000 Heavy Snow 0 0 3.1M 0
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ICE STORMS
CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES, SOUTH CAROLINA AND
CLEVELAND, GASTON, AND MECKLENBURG COUNTIES, NORTH CAROLINA

Property

Date Time Type Deaths Injuries Damage Crop Damage
1/29/2005 1300 Winter Storm 0 0 0 0
1/29/2005 0400 Winter Weather/mix 0 0 0 0
12/15/2005 1100 Ice Storm 1 0 300K 0
NOTES:
1. Lee Nuclear Station site is in Cherokee County. The other counties are surrounding Cherokee County.
2. Data recorded in the NOAA Storm Events Database, 01/01/1950 - 12/31/2005 http://www4.ncdc.noaa.gov/cgi-win/

wwecgi.dllI?wwevent~storms.
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PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
JANUARY, 1997 — 2005
January Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 0.70% 2.36% 3.18% 0.96% 0.33% 0.03% 0.00% 7.56% 9.19
NNE 0.90% 2.76% 2.23% 0.40% 0.15% 0.01% 0.00% 6.45% 7.72
NE 1.00% 3.51% 3.57% 0.90% 0.09% 0.04% 0.00% 9.1% 8.24
ENE 0.55% 2.51% 2.20% 0.64% 0.12% 0.00% 0.00% 6.02% 8.34
E 0.60% 1.43% 1.06% 0.13% 0.04% 0.00% 0.00% 3.27% 7.30
ESE 0.25% 0.63% 0.07% 0.01% 0.00% 0.00% 0.00% 0.97% 5.32
SE 0.27% 0.51% 0.13% 0.00% 0.00% 0.00% 0.00% 0.91% 5.21
SSE 0.33% 0.76% 0.25% 0.00% 0.00% 0.00% 0.00% 1.34% 5.65
S 0.99% 2.24% 0.97% 0.25% 0.00% 0.00% 0.00% 4.45% 6.61
SSW 0.87% 217% 2.06% 0.42% 0.04% 0.01% 0.00% 5.57% 7.59
SwW 0.76% 2.91% 5.59% 2.24% 0.45% 0.04% 0.01% 12.01% 9.97
WSsw 0.42% 2.99% 5.36% 2.26% 0.61% 0.06% 0.00% 11.69% 10.43
w 0.66% 1.99% 2.30% 0.55% 0.09% 0.04% 0.00% 5.63% 8.35
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WLS COL 2.3-1 TABLE 2.3-209 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
JANUARY, 1997 — 2005

January Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.24% 0.75% 0.31% 0.10% 0.01% 0.00% 0.00% 1.42% 6.74
NW 0.25% 0.76% 0.55% 0.12% 0.00% 0.00% 0.00% 1.69% 7.41
NNW 0.37% 1.02% 1.51% 0.51% 0.18% 0.04% 0.00% 3.63% 9.62
CALM 14.22% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 14.22%
MISSING 4.06% 4.06%
Total 27.43% 29.29% 31.35% 9.50% 2.12% 0.30% 0.01% 100.00% 7.73
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction, or no wind direction provided.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,

Greenville/Spartanburg International Airport, Station No. 03870.
4. Period of Record - 9 years (1997 - 2005).
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PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
FEBRUARY, 1997 — 2005
February Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction

From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 0.95% 2.44% 2.40% 0.80% 0.15% 0.00% 0.00% 6.74% 8.28
NNE 0.64% 2.87% 2.82% 0.66% 0.07% 0.02% 0.00% 7.07% 8.02
NE 1.02% 4.18% 5.00% 1.38% 0.51% 0.20% 0.00% 12.29% 9.18
ENE 0.80% 2.46% 2.77% 0.80% 0.33% 0.20% 0.00% 7.37% 9.12
E 0.43% 1.67% 1.35% 0.07% 0.00% 0.02% 0.00% 3.53% 7.17
ESE 0.28% 0.71% 0.23% 0.00% 0.00% 0.00% 0.00% 1.21% 5.71
SE 0.28% 0.74% 0.18% 0.00% 0.00% 0.00% 0.00% 1.20% 5.60
SSE 0.34% 1.28% 0.23% 0.00% 0.00% 0.00% 0.00% 1.85% 5.60
S 0.72% 2.30% 0.95% 0.07% 0.02% 0.00% 0.00% 4.05% 6.41
SSw 0.80% 2.07% 1.62% 0.38% 0.15% 0.05% 0.00% 5.07% 7.96
SwW 0.59% 2.72% 3.64% 1.30% 0.43% 0.05% 0.02% 8.74% 9.56
WSw 0.75% 2.23% 3.89% 1.59% 0.43% 0.11% 0.03% 9.04% 10.04
w 0.46% 1.79% 2.13% 0.69% 0.26% 0.05% 0.00% 5.38% 9.25
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WLS COL 2.3-1 TABLE 2.3-210 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
FEBRUARY, 1997 — 2005

February Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.31% 0.59% 0.51% 0.23% 0.08% 0.02% 0.00% 1.74% 8.56
NW 0.33% 0.62% 0.31% 0.20% 0.00% 0.00% 0.00% 1.46% 7.15
NNW 0.25% 0.89% 0.80% 0.34% 0.15% 0.00% 0.00% 2.43% 8.88
CALM 15.76% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 15.76%
MISSING 5.07% 5.07%
Total 29.79% 29.56% 28.84% 8.50% 2.56% 0.71% 0.05% 100.00% 7.90
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,

Greenville/Spartanburg International Airport, Station No. 03870.
4. Period of Record - 9 years (1997 - 2005).
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WLS COL 2.3-1 TABLE 2.3-211 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
MARCH, 1997 — 2005
March Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 0.54% 1.88% 2.70% 1.24% 0.37% 0.00% 0.01% 6.75% 9.66
NNE 0.48% 2.72% 3.24% 0.64% 0.18% 0.00% 0.00% 7.26% 8.60
NE 0.72% 3.23% 5.12% 1.34% 0.30% 0.07% 0.00% 10.78% 9.25
ENE 0.51% 2.33% 3.54% 1.1% 0.09% 0.01% 0.00% 7.59% 8.92
E 0.33% 1.45% 1.52% 0.19% 0.00% 0.00% 0.00% 3.49% 7.57
ESE 0.27% 0.63% 0.28% 0.01% 0.00% 0.00% 0.00% 1.19% 6.07
SE 0.18% 0.75% 0.33% 0.00% 0.00% 0.00% 0.00% 1.25% 6.07
SSE 0.27% 1.31% 0.34% 0.00% 0.00% 0.00% 0.00% 1.93% 6.00
S 0.72% 2.37% 1.57% 0.10% 0.01% 0.00% 0.00% 4.78% 7.03
SSW 0.54% 2.12% 2.27% 0.70% 0.15% 0.01% 0.00% 5.79% 8.69
SwW 0.52% 2.09% 3.67% 1.70% 0.51% 0.13% 0.01% 8.65% 10.44
WSw 0.45% 2.08% 3.99% 1.94% 0.76% 0.33% 0.03% 9.57% 11.26
w 0.45% 1.94% 2.42% 1.00% 0.37% 0.16% 0.03% 6.38% 10.03
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WLS COL 2.3-1 TABLE 2.3-211 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
MARCH, 1997 — 2005

March Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.27% 0.66% 0.61% 0.24% 0.06% 0.07% 0.00% 1.91% 9.21
NW 0.16% 0.73% 0.70% 0.12% 0.04% 0.01% 0.00% 1.78% 8.00
NNW 0.30% 0.94% 1.16% 0.51% 0.18% 0.04% 0.00% 3.14% 9.72
CALM 11.66% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 11.66%
MISSING 6.09% 6.09%
Total 24.45% 27.23% 33.48% 10.86% 3.03% 0.87% 0.09% 100.00% 8.53
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,
Greenville/Spartanburg International Airport, Station No. 03870.
4. Period of Record - 9 years (1997 - 2005).
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WLS COL 2.3-1 TABLE 2.3-212 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
APRIL, 1997-2005

April Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction

From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 0.82% 1.71% 2.48% 0.76% 0.29% 0.06% 0.00% 6.13% 9.13
NNE 0.56% 1.84% 2.07% 0.68% 0.02% 0.03% 0.02% 5.20% 8.52
NE 0.51% 2.47% 3.43% 1.54% 0.23% 0.03% 0.00% 8.21% 9.62
ENE 0.66% 1.84% 2.05% 0.71% 0.32% 0.00% 0.00% 5.59% 8.85
E 0.42% 1.05% 1.19% 0.11% 0.00% 0.00% 0.00% 2.76% 7.37
ESE 0.03% 0.42% 0.37% 0.02% 0.00% 0.00% 0.00% 0.83% 7.26
SE 0.17% 0.66% 0.46% 0.03% 0.00% 0.00% 0.00% 1.33% 6.74
SSE 0.17% 1.20% 0.80% 0.09% 0.00% 0.00% 0.00% 2.27% 6.86
S 0.82% 2.92% 2.33% 0.40% 0.06% 0.00% 0.00% 6.53% 7.54
SSw 0.62% 2.76% 3.58% 1.02% 0.20% 0.00% 0.00% 8.18% 8.93
SwW 0.48% 3.43% 5.54% 2.11% 0.59% 0.11% 0.02% 12.27% 10.11
WSw 0.54% 2.90% 4.20% 2.07% 0.80% 0.29% 0.02% 10.82% 10.46
w 0.43% 2.21% 2.31% 1.02% 0.45% 0.19% 0.06% 6.67% 10.31
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WLS COL 2.3-1 TABLE 2.3-212 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
APRIL, 1997-2005

April Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.17% 0.63% 0.66% 0.25% 0.11% 0.08% 0.00% 1.90% 9.75
NW 0.29% 0.69% 0.54% 0.15% 0.06% 0.00% 0.00% 1.74% 7.89
NNW 0.28% 0.65% 0.97% 0.42% 0.12% 0.00% 0.00% 2.44% 9.25
CALM 11.62% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 11.62%
MISSING 5.52% 5.52%
Total 24.10% 27.38% 32.99% 11.37% 3.26% 0.79% 0.11% 100.00% 8.66
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,

Greenville/Spartanburg International Airport, Station No. 03870.

4. Period of Record - 9 years (1997 - 2005).
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TABLE 2.3-213 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
MAY, 1997-2005
May Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 0.85% 1.96% 1.51% 0.22% 0.06% 0.01% 0.00% 4.61% 7.36
NNE 0.76% 2.99% 2.43% 0.30% 0.03% 0.00% 0.00% 6.51% 7.39
NE 0.55% 2.97% 3.39% 0.90% 0.04% 0.00% 0.00% 7.86% 8.58
ENE 0.45% 1.48% 2.08% 0.48% 0.12% 0.00% 0.00% 4.60% 8.65
E 0.34% 1.14% 1.08% 0.12% 0.03% 0.00% 0.00% 2.70% 7.55
ESE 0.21% 0.49% 0.34% 0.00% 0.00% 0.00% 0.00% 1.05% 6.54
SE 0.21% 0.57% 0.46% 0.00% 0.00% 0.00% 0.00% 1.24% 6.56
SSE 0.27% 1.48% 0.42% 0.01% 0.00% 0.00% 0.00% 2.18% 6.10
S 0.75% 2.70% 1.58% 0.07% 0.00% 0.00% 0.00% 5.11% 6.67
SSw 0.69% 2.39% 2.72% 0.67% 0.12% 0.00% 0.00% 6.59% 8.38
SwW 0.57% 3.00% 5.63% 1.87% 0.43% 0.15% 0.01% 11.66% 9.99
WSsw 0.55% 3.54% 5.03% 1.85% 0.40% 0.01% 0.00% 11.39% 9.51
w 0.45% 2.49% 2.69% 0.90% 0.21% 0.01% 0.00% 6.75% 8.75
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WLS COL 2.3-1 TABLE 2.3-213 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
MAY, 1997-2005

May Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.16% 0.67% 0.57% 0.19% 0.03% 0.01% 0.00% 1.64% 8.20
NW 0.19% 0.51% 0.36% 0.04% 0.01% 0.00% 0.00% 1.12% 7.32
NNW 0.39% 0.64% 0.39% 0.07% 0.01% 0.00% 0.00% 1.51% 6.70
CALM 16.58% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 23.48%
missing 6.90% 6.90%
Total 30.87% 29.02% 30.68% 7.71% 1.51% 0.21% 0.01% 100.00% 7.77
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,

Greenville/Spartanburg International Airport, Station No. 03870.

4. Period of Record - 9 years (1997 - 2005).
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TABLE 2.3-214 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
JUNE, 1997-2005
June Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 0.82% 2.01% 1.22% 0.23% 0.02% 0.00% 0.00% 4.29% 7.00
NNE 0.88% 3.07% 2.24% 0.35% 0.02% 0.00% 0.00% 6.56% 7.26
NE 0.77% 4.06% 3.33% 0.71% 0.06% 0.00% 0.00% 8.94% 7.89
ENE 0.59% 2.19% 2.58% 0.56% 0.03% 0.00% 0.00% 5.94% 8.19
E 0.62% 1.74% 2.07% 0.34% 0.00% 0.02% 0.00% 4.78% 7.92
ESE 0.26% 0.85% 0.48% 0.02% 0.00% 0.00% 0.00% 1.60% 6.33
SE 0.31% 0.69% 0.45% 0.06% 0.00% 0.00% 0.00% 1.51% 6.54
SSE 0.34% 1.37% 0.74% 0.03% 0.00% 0.00% 0.00% 2.48% 6.34
S 0.88% 2.15% 1.62% 0.26% 0.06% 0.02% 0.00% 4.98% 7.25
SSw 0.43% 1.74% 1.90% 0.23% 0.02% 0.02% 0.00% 4.34% 8.04
SwW 0.65% 3.64% 3.83% 0.96% 0.05% 0.00% 0.00% 9.12% 8.28
WSsw 0.71% 3.16% 4.65% 0.96% 0.17% 0.05% 0.00% 9.69% 8.80
w 0.62% 2.61% 2.82% 0.42% 0.11% 0.02% 0.00% 6.59% 7.83
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WLS COL 2.3-1 TABLE 2.3-214 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
JUNE, 1997-2005

June Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.39% 1.03% 0.49% 0.08% 0.02% 0.00% 0.00% 2.01% 6.53
NW 0.35% 0.71% 0.26% 0.03% 0.00% 0.00% 0.00% 1.36% 5.99
NNW 0.43% 0.65% 0.45% 0.05% 0.00% 0.00% 0.00% 1.57% 6.33
CALM 17.87% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 17.87%
MISSING 6.36% 6.36%
Total 33.27% 31.68% 29.12% 5.28% 0.54% 0.1% 0.00% 100.00% 7.28
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,

Greenville/Spartanburg International Airport, Station No. 03870.

4. Period of Record - 9 years (1997 - 2005).
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TABLE 2.3-215 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
JULY, 1997-2005
July Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 1.28% 2.42% 0.97% 0.06% 0.00% 0.00% 0.00% 4.73% 5.84
NNE 1.02% 3.70% 1.51% 0.13% 0.01% 0.00% 0.00% 6.38% 6.45
NE 0.97% 3.79% 2.97% 0.54% 0.03% 0.01% 0.00% 8.32% 7.37
ENE 0.43% 1.88% 1.76% 0.12% 0.00% 0.00% 0.00% 4.20% 7.18
E 0.36% 1.84% 1.15% 0.12% 0.00% 0.01% 0.00% 3.48% 7.06
ESE 0.30% 0.81% 0.45% 0.03% 0.00% 0.00% 0.00% 1.58% 6.45
SE 0.46% 1.08% 0.36% 0.06% 0.00% 0.00% 0.00% 1.96% 6.19
SSE 0.39% 1.36% 0.63% 0.04% 0.01% 0.00% 0.00% 2.43% 6.46
S 0.79% 2.06% 1.08% 0.13% 0.03% 0.00% 0.00% 4.09% 6.73
SSw 0.69% 1.85% 1.67% 0.30% 0.06% 0.00% 0.00% 4.57% 7.53
SwW 0.73% 3.14% 3.81% 0.64% 0.06% 0.00% 0.00% 8.38% 8.16
WSw 0.84% 3.49% 2.84% 0.42% 0.03% 0.00% 0.00% 7.62% 7.56
w 1.06% 3.21% 2.12% 0.16% 0.01% 0.00% 0.00% 6.57% 6.77
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WLS COL 2.3-1 TABLE 2.3-215 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
JULY, 1997-2005

July Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.63% 1.21% 0.49% 0.04% 0.01% 0.00% 0.00% 2.39% 6.08
NW 0.75% 0.94% 0.43% 0.00% 0.00% 0.00% 0.00% 2.12% 5.65
NNW 0.48% 0.81% 0.49% 0.06% 0.00% 0.00% 0.00% 1.84% 6.15
CALM 21.64% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 21.64%
MISSING 7.71% 7.71%
Total 40.52% 33.59% 22.73% 2.87% 0.27% 0.03% 0.00% 100.00% 6.73
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,

Greenville/Spartanburg International Airport, Station No. 03870.

4. Period of Record - 9 years (1997 - 2005).
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PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
AUGUST, 1997-2005
August Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 1.45% 2.03% 0.93% 0.09% 0.00% 0.00% 0.00% 4.50% 5.87
NNE 1.43% 4.05% 2.33% 0.18% 0.01% 0.00% 0.00% 8.00% 6.59
NE 1.34% 5.68% 4.21% 0.25% 0.00% 0.00% 0.00% 11.48% 7.06
ENE 0.82% 2.97% 2.30% 0.25% 0.00% 0.00% 0.00% 6.35% 7.1
E 0.64% 1.96% 1.93% 0.19% 0.01% 0.00% 0.00% 4.73% 7.24
ESE 0.24% 0.94% 0.54% 0.01% 0.00% 0.00% 0.00% 1.73% 6.60
SE 0.31% 0.99% 0.42% 0.04% 0.01% 0.00% 0.00% 1.78% 6.39
SSE 0.42% 1.39% 0.61% 0.04% 0.00% 0.00% 0.00% 2.46% 6.26
S 0.76% 2.30% 1.05% 0.06% 0.07% 0.01% 0.00% 4.26% 6.69
SSw 0.51% 2.20% 1.42% 0.15% 0.00% 0.01% 0.00% 4.29% 7.09
SwW 0.66% 3.15% 2.43% 0.25% 0.04% 0.00% 0.00% 6.54% 7.40
WSsw 0.81% 2.64% 1.94% 0.33% 0.00% 0.00% 0.00% 5.72% 7.12
w 0.75% 1.93% 1.31% 0.07% 0.00% 0.00% 0.00% 4.06% 6.22
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WLS COL 2.3-1 TABLE 2.3-216 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
AUGUST, 1997-2005

August Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.30% 0.60% 0.31% 0.01% 0.00% 0.00% 0.00% 1.22% 5.90
NW 0.27% 0.48% 0.21% 0.00% 0.00% 0.00% 0.00% 0.96% 5.72
NNW 0.33% 0.57% 0.21% 0.03% 0.00% 0.01% 0.00% 1.15% 6.13
CALM 23.72% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 23.72%
MISSING 7.05% 7.05%
Total 41.80% 33.86% 22.15% 1.99% 0.16% 0.04% 0.00% 100.00% 6.59
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,
Greenville/Spartanburg International Airport, Station No. 03870.
4. Period of Record - 9 years (1997 - 2005).
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TABLE 2.3-217 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
SEPTEMBER, 1997-2005
September Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 1.45% 2.61% 1.45% 0.42% 0.02% 0.02% 0.00% 5.96% 6.81
NNE 1.77% 6.76% 4.20% 1.11% 0.12% 0.00% 0.00% 13.97% 7.42
NE 1.65% 5.82% 6.30% 1.73% 0.23% 0.08% 0.00% 15.80% 8.44
ENE 0.76% 2.65% 3.77% 0.76% 0.17% 0.00% 0.00% 8.10% 8.63
E 0.54% 1.94% 1.87% 0.17% 0.09% 0.00% 0.00% 4.61% 7.76
ESE 0.40% 1.03% 0.39% 0.03% 0.03% 0.00% 0.00% 1.88% 6.50
SE 0.31% 1.19% 0.43% 0.06% 0.02% 0.03% 0.00% 2.04% 6.64
SSE 0.32% 1.33% 0.43% 0.03% 0.02% 0.00% 0.00% 2.13% 6.18
S 0.39% 2.08% 1.05% 0.26% 0.02% 0.00% 0.00% 3.80% 7.36
SSw 0.46% 0.94% 0.62% 0.17% 0.03% 0.00% 0.00% 2.22% 7.42
SW 0.28% 1.25% 1.33% 0.15% 0.02% 0.00% 0.00% 3.02% 7.96
WSw 0.42% 1.22% 1.44% 0.19% 0.00% 0.00% 0.00% 3.26% 7.62
w 0.37% 1.22% 1.13% 0.09% 0.02% 0.00% 0.00% 2.82% 7.53
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WLS COL 2.3-1 TABLE 2.3-217 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
SEPTEMBER, 1997-2005

September Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.22% 0.59% 0.32% 0.03% 0.02% 0.00% 0.00% 1.17% 6.97
NW 0.20% 0.39% 0.32% 0.03% 0.02% 0.00% 0.00% 0.96% 7.13
NNW 0.19% 0.51% 0.48% 0.06% 0.05% 0.00% 0.00% 1.28% 7.82
CALM 21.40% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 21.40%
MISSING 5.57% 5.57%
Total 36.70% 31.53% 25.51% 5.29% 0.85% 0.12% 0.00% 100.00% 7.39
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,

Greenville/Spartanburg International Airport, Station No. 03870.

4. Period of Record - 9 years (1997 - 2005).
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TABLE 2.3-218 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
OCTOBER, 1997-2005
October Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 1.19% 1.76% 2.49% 0.46% 0.07% 0.00% 0.00% 5.99% 7.77
NNE 1.16% 4.79% 3.84% 0.40% 0.00% 0.00% 0.00% 10.20% 7.13
NE 1.75% 5.48% 5.70% 0.78% 0.04% 0.00% 0.00% 13.75% 7.68
ENE 0.90% 3.09% 2.84% 0.39% 0.00% 0.00% 0.00% 7.21% 7.52
E 0.60% 1.96% 0.88% 0.07% 0.01% 0.00% 0.00% 3.52% 6.45
ESE 0.16% 0.69% 0.13% 0.00% 0.00% 0.00% 0.00% 0.99% 5.56
SE 0.30% 0.91% 0.15% 0.00% 0.00% 0.00% 0.00% 1.36% 5.43
SSE 0.37% 1.25% 0.30% 0.03% 0.01% 0.00% 0.00% 1.97% 5.82
S 0.72% 2.12% 0.60% 0.03% 0.01% 0.00% 0.00% 3.48% 5.89
SSW 0.67% 1.88% 1.06% 0.15% 0.00% 0.00% 0.00% 3.76% 6.66
SW 0.72% 2.45% 2.31% 0.57% 0.04% 0.00% 0.00% 6.09% 7.90
WSsw 0.64% 1.81% 2.05% 0.37% 0.07% 0.00% 0.00% 4.94% 8.01
w 0.49% 1.34% 1.08% 0.19% 0.04% 0.03% 0.00% 3.18% 7.62
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WLS COL 2.3-1 TABLE 2.3-218 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
OCTOBER, 1997-2005

October Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.24% 0.42% 0.12% 0.06% 0.03% 0.00% 0.00% 0.87% 6.50
NW 0.27% 0.61% 0.33% 0.06% 0.00% 0.00% 0.00% 1.27% 6.77
NNW 0.25% 0.64% 0.84% 0.19% 0.01% 0.01% 0.00% 1.96% 8.61
CALM 24.16% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 24.16%
MISSING 5.29% 5.29%
Total 39.89% 31.21% 24.72% 3.76% 0.37% 0.04% 0.00% 100.00% 6.96
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,

Greenville/Spartanburg International Airport, Station No. 03870.
4. Period of Record - 9 years (1997 - 2005).
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TABLE 2.3-219 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
NOVEMBER, 1997-2005
November Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 1.36% 2.58% 1.96% 0.51% 0.14% 0.03% 0.00% 6.57% 7.63
NNE 1.45% 3.56% 1.94% 0.35% 0.03% 0.02% 0.00% 7.36% 6.76
NE 1.42% 4.18% 3.13% 0.57% 0.03% 0.00% 0.00% 9.34% 7.28
ENE 0.57% 2.61% 1.94% 0.22% 0.09% 0.00% 0.00% 5.43% 7.52
E 0.52% 1.28% 0.94% 0.03% 0.00% 0.00% 0.00% 2.78% 6.58
ESE 0.23% 0.59% 0.20% 0.02% 0.00% 0.00% 0.00% 1.03% 5.85
SE 0.28% 0.40% 0.17% 0.02% 0.00% 0.00% 0.00% 0.86% 5.81
SSE 0.31% 0.71% 0.39% 0.06% 0.02% 0.00% 0.00% 1.48% 6.91
S 1.00% 2.08% 1.11% 0.46% 0.09% 0.00% 0.00% 4.75% 7.19
SSw 0.91% 2.41% 2.21% 0.49% 0.19% 0.02% 0.00% 6.22% 7.74
SwW 0.83% 3.56% 3.86% 1.19% 0.11% 0.02% 0.00% 9.57% 8.52
WSw 0.66% 2.87% 2.98% 1.13% 0.32% 0.05% 0.00% 8.01% 9.14
w 0.57% 1.71% 1.45% 0.31% 0.02% 0.02% 0.00% 4.07% 8.04
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WLS COL 2.3-1 TABLE 2.3-219 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
NOVEMBER, 1997-2005

November Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.31% 0.79% 0.25% 0.05% 0.00% 0.02% 0.00% 1.40% 6.46
NW 0.25% 0.74% 0.48% 0.09% 0.00% 0.00% 0.00% 1.56% 7.04
NNW 0.32% 0.97% 1.37% 0.25% 0.12% 0.00% 0.00% 3.04% 8.68
CALM 22.82% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 22.82%
MISSING 3.69% 3.69%
Total 37.52% 31.05% 24.38% 5.74% 1.16% 0.15% 0.00% 100.00% 7.32
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,

Greenville/Spartanburg International Airport, Station No. 03870.

4. Period of Record - 9 years (1997 - 2005).
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TABLE 2.3-220 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
DECEMBER, 1997-2005
December Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 1.11% 2.06% 1.91% 0.52% 0.06% 0.00% 0.00% 5.66% 7.86
NNE 0.81% 3.24% 2.06% 0.36% 0.00% 0.00% 0.00% 6.47% 7.22
NE 1.14% 4.08% 5.56% 1.08% 0.01% 0.01% 0.00% 11.87% 8.41
ENE 0.73% 2.76% 2.97% 0.46% 0.03% 0.00% 0.00% 6.96% 7.80
E 0.52% 1.21% 0.78% 0.00% 0.00% 0.00% 0.00% 2.51% 5.98
ESE 0.22% 0.39% 0.07% 0.00% 0.00% 0.00% 0.00% 0.69% 5.28
SE 0.24% 0.42% 0.04% 0.00% 0.00% 0.00% 0.00% 0.70% 4.89
SSE 0.36% 0.79% 0.07% 0.01% 0.00% 0.00% 0.00% 1.24% 5.14
S 0.75% 1.66% 0.66% 0.07% 0.01% 0.01% 0.00% 3.17% 5.91
SSW 0.81% 2.49% 1.57% 0.18% 0.10% 0.00% 0.00% 5.15% 7.03
SwW 1.00% 3.30% 4.21% 1.14% 0.30% 0.00% 0.00% 9.95% 8.66
WSw 0.82% 3.12% 4.96% 1.69% 0.43% 0.06% 0.00% 11.08% 9.50
w 0.63% 2.66% 2.37% 0.55% 0.21% 0.01% 0.00% 6.44% 8.34
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WLS COL 2.3-1 TABLE 2.3-220 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
DECEMBER, 1997-2005

December Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.31% 0.67% 0.39% 0.18% 0.01% 0.00% 0.00% 1.57% 7.51
NW 0.28% 0.85% 0.69% 0.13% 0.00% 0.00% 0.00% 1.96% 7.18
NNW 0.43% 0.97% 1.46% 0.19% 0.06% 0.00% 0.00% 3.12% 8.28
CALM 18.32% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 18.32%
MISSING 3.32% 3.32%
Total 31.63% 30.68% 29.78% 6.57% 1.24% 0.10% 0.00% 100.00% 7.19
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,

Greenville/Spartanburg International Airport, Station No. 03870.

4. Period of Record - 9 years (1997 - 2005).
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TABLE 2.3-221 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
ALL MONTHS, 1997-2005
All Months Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 1.04% 2.15% 1.93% 0.52% 0.13% 0.01% 0.00% 5.78% 7.86
NNE 0.99% 3.53% 2.57% 0.46% 0.05% 0.01% 0.00% 7.62% 7.40
NE 1.07% 4.12% 4.31% 0.97% 0.13% 0.04% 0.00% 10.63% 8.25
ENE 0.65% 2.40% 2.56% 0.54% 0.11% 0.02% 0.00% 6.27% 8.21
E 0.49% 1.56% 1.31% 0.13% 0.02% 0.00% 0.00% 3.51% 7.25
ESE 0.24% 0.68% 0.30% 0.01% 0.00% 0.00% 0.00% 1.23% 6.22
SE 0.28% 0.74% 0.30% 0.02% 0.00% 0.00% 0.00% 1.34% 6.13
SSE 0.32% 1.19% 0.43% 0.03% 0.01% 0.00% 0.00% 1.98% 6.19
S 0.77% 2.25% 1.21% 0.18% 0.03% 0.00% 0.00% 4.45% 6.83
SSw 0.67% 2.09% 1.89% 0.40% 0.09% 0.01% 0.00% 5.15% 7.90
SwW 0.65% 2.89% 3.82% 1.18% 0.25% 0.04% 0.01% 8.84% 9.14
WSw 0.63% 2.68% 3.61% 1.23% 0.34% 0.08% 0.01% 8.57% 9.44
w 0.58% 2.10% 2.01% 0.50% 0.15% 0.04% 0.01% 5.38% 8.37
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WLS COL 2.3-1 TABLE 2.3-221 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
GREENVILLE/SPARTANBURG, SOUTH CAROLINA
ALL MONTHS, 1997-2005

All Months Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28

Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 0.30% 0.72% 0.42% 0.12% 0.03% 0.02% 0.00% 1.60% 7.48
NW 0.30% 0.67% 0.43% 0.08% 0.01% 0.00% 0.00% 1.50% 7.01
NNW 0.34% 0.77% 0.85% 0.22% 0.07% 0.01% 0.00% 2.26% 8.38
CALM 18.33% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 18.33%
MISSING 5.56% 5.56%
Total 30.51% 27.97% 27.97% 6.60% 1.41% 0.29% 0.02% 100.00% 7.63
NOTES:
1. Calm is classified as a wind speed less than 2.3 mph (anemometer start speed) or a variable wind direction.
2. Missing data is data with missing wind speed, missing wind direction, or denoted as "variable" wind direction.
3. Data from Unedited Local Climatological Data, National Oceanic and Atmospheric Administration, U. S. Department of Commerce, Asheville, NC,

Greenville/Spartanburg International Airport, Station No. 03870.

4. Period of Record - 9 years (1997 - 2005).
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TABLE 2.3-222 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE
JANUARY
January Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 2.33% 1.51% 0.55% 0.00% 0.00% 0.00% 0.00% 4.38% 4.52
NNE 2.88% 2.19% 0.41% 0.00% 0.00% 0.00% 0.00% 5.48% 4.32
NE 1.37% 0.82% 0.68% 0.00% 0.00% 0.00% 0.00% 2.88% 4.68
ENE 2.74% 0.27% 0.14% 0.00% 0.00% 0.00% 0.00% 3.15% 2.58
E 2.05% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 2.05% 2.02
ESE 4.11% 0.27% 0.00% 0.00% 0.00% 0.00% 0.00% 4.38% 2.44
SE 5.07% 1.37% 0.27% 0.00% 0.00% 0.00% 0.00% 6.71% 3.51
SSE 4.79% 1.78% 0.68% 0.82% 0.27% 0.00% 0.00% 8.36% 5.90
S 2.19% 6.44% 1.51% 0.27% 0.14% 0.00% 0.00% 10.55% 6.28
SSwW 0.96% 3.42% 5.48% 0.14% 0.00% 0.00% 0.00% 10.00% 8.00
Sw 0.41% 1.78% 4.25% 0.82% 0.27% 0.00% 0.00% 7.53% 9.60
WSsw 1.51% 1.10% 0.96% 0.14% 0.00% 0.00% 0.00% 3.70% 5.93
w 1.78% 1.23% 0.14% 0.00% 0.00% 0.00% 0.00% 3.15% 4.30
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WLS COL 2.3-2 TABLE 2.3-222 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE
JANUARY
January Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 3.29% 3.29% 1.37% 1.37% 0.41% 0.00% 0.00% 9.73% 7.00
NW 6.44% 2.47% 0.55% 0.82% 0.14% 0.00% 0.00% 10.41% 4.89
NNW 2.60% 2.05% 0.68% 0.55% 0.55% 0.00% 0.00% 6.44% 6.93
Calm 1.10% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 1.10% 0.00
Total 44.52% 30.00% 17.67% 4.93% 1.78% 0.00% 0.00% 100.00% 5.71
NOTES:
1. Calm is classified as a wind speed less than or equal to 1.0 mph.
2. Lee Nuclear Station site Data, 12/1/2005 - 11/30/2006.
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TABLE 2.3-223 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE
FEBRUARY
February Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 1.49% 2.24% 1.19% 0.60% 0.00% 0.00% 0.00% 5.52% 6.69
NNE 1.64% 2.09% 0.45% 0.00% 0.00% 0.00% 0.00% 4.18% 5.41
NE 0.90% 1.79% 0.00% 0.00% 0.00% 0.00% 0.00% 2.69% 4.77
ENE 2.39% 0.45% 0.00% 0.00% 0.00% 0.00% 0.00% 2.84% 2.98
E 2.54% 0.15% 0.00% 0.00% 0.00% 0.00% 0.00% 2.69% 2.81
ESE 3.88% 0.15% 0.00% 0.00% 0.00% 0.00% 0.00% 4.03% 2.60
SE 2.54% 1.34% 0.00% 0.00% 0.00% 0.00% 0.00% 3.88% 3.22
SSE 2.69% 1.94% 0.15% 0.00% 0.00% 0.00% 0.00% 4.78% 4.18
S 2.39% 4.78% 1.49% 0.15% 0.00% 0.00% 0.00% 8.81% 5.64
SSwW 1.49% 5.97% 3.88% 0.15% 0.00% 0.00% 0.00% 11.49% 7.35
Sw 1.19% 3.13% 3.43% 0.90% 0.30% 0.00% 0.00% 8.96% 8.72
WSsw 1.19% 2.84% 3.28% 0.60% 0.15% 0.00% 0.00% 8.06% 8.01
w 0.75% 2.54% 0.90% 0.30% 0.00% 0.00% 0.00% 4.48% 6.75
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PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE
FEBRUARY
February Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 3.28% 3.58% 1.64% 0.30% 0.30% 0.00% 0.00% 9.10% 6.00
NW 7.76% 2.99% 1.04% 0.15% 0.00% 0.00% 0.00% 11.94% 4.39
NNW 2.39% 2.24% 0.45% 0.00% 0.00% 0.00% 0.00% 5.07% 4.38
Calm 1.49% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 1.49% 0.00
Total 38.51% 38.21% 17.91% 3.13% 0.75% 0.00% 0.00% 100.00% 5.69
NOTES:
1. Calm is classified as a wind speed less than or equal to 1.0 mph.
2. Lee Nuclear Station site Data, 12/1/2005 - 11/30/2006.
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WLS COL 2.3-2 TABLE 2.3-224 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE
MARCH
March Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 2.44% 2.84% 2.71% 0.14% 0.00% 0.00% 0.00% 8.12% 6.62
NNE 1.35% 2.98% 0.27% 0.00% 0.00% 0.00% 0.00% 4.60% 5.06
NE 1.76% 1.62% 0.27% 0.00% 0.00% 0.00% 0.00% 3.65% 4.83
ENE 2.03% 0.68% 0.00% 0.00% 0.00% 0.00% 0.00% 2.71% 3.32
E 2.98% 0.68% 0.00% 0.00% 0.00% 0.00% 0.00% 3.65% 2.96
ESE 2.03% 0.41% 0.00% 0.00% 0.00% 0.00% 0.00% 2.44% 3.00
SE 3.79% 0.95% 0.00% 0.00% 0.00% 0.00% 0.00% 4.74% 3.35
SSE 1.76% 3.25% 0.27% 0.27% 0.00% 0.00% 0.00% 5.55% 5.43
S 1.08% 5.82% 0.95% 0.41% 0.00% 0.00% 0.00% 8.25% 6.22
SSw 0.41% 4.06% 4.74% 1.49% 0.27% 0.00% 0.00% 10.96% 9.38
SwW 0.54% 1.22% 2.71% 2.30% 0.41% 0.00% 0.00% 717% 11.40
WSsw 0.54% 1.35% 0.41% 0.14% 0.00% 0.00% 0.00% 2.44% 6.51
w 0.54% 0.81% 0.41% 0.00% 0.00% 0.00% 0.00% 1.76% 5.32
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William States Lee Il Nuclear Station

FSAR, Chapter 2

TABLE 2.3-224 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE
MARCH
March Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 2.57% 4.74% 2.44% 1.22% 0.27% 0.00% 0.00% 11.23% 7.36
NW 4.47% 5.28% 2.711% 0.68% 0.41% 0.00% 0.00% 13.53% 6.46
NNW 3.38% 3.79% 1.62% 0.00% 0.00% 0.00% 0.00% 8.80% 5.38
Calm 0.41% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.41% 0.00
Total 31.66% 40.46% 19.49% 6.63% 1.35% 0.00% 0.00% 100.00% 6.47
NOTES:
1. Calm is classified as a wind speed less than or equal to 1.0 mph.
2. Lee Nuclear Station site Data, 12/1/2005 - 11/30/2006.
Revision: 10 2.3-115
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TABLE 2.3-225 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE
APRIL
April Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 1.39% 2.50% 0.70% 0.00% 0.00% 0.00% 0.00% 4.59% 5.48
NNE 1.53% 1.25% 1.53% 0.00% 0.00% 0.00% 0.00% 4.31% 5.83
NE 2.36% 4.17% 0.42% 0.00% 0.00% 0.00% 0.00% 6.95% 4.87
ENE 1.67% 2.09% 0.83% 0.00% 0.00% 0.00% 0.00% 4.59% 5.13
E 2.92% 1.11% 0.00% 0.00% 0.00% 0.00% 0.00% 4.03% 3.38
ESE 3.06% 0.56% 0.00% 0.00% 0.00% 0.00% 0.00% 3.62% 2.70
SE 4.31% 1.95% 0.00% 0.00% 0.00% 0.00% 0.00% 6.26% 3.48
SSE 2.23% 3.48% 0.00% 0.00% 0.00% 0.00% 0.00% 5.70% 4.29
S 1.25% 4.03% 0.83% 0.14% 0.00% 0.00% 0.00% 6.26% 5.72
SSwW 0.56% 2.36% 4.31% 0.83% 0.28% 0.00% 0.00% 8.34% 9.27
SW 0.97% 3.62% 4.87% 1.11% 0.14% 0.00% 0.00% 10.71% 9.01
WSw 1.25% 2.92% 4.31% 0.56% 0.42% 0.00% 0.00% 9.46% 8.63
w 0.70% 0.70% 0.97% 0.14% 0.00% 0.00% 0.00% 2.50% 6.59
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William States Lee Il Nuclear Station

FSAR, Chapter 2

TABLE 2.3-225 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE
APRIL
April Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 3.06% 1.81% 1.39% 0.00% 0.14% 0.00% 0.00% 6.40% 5.55
NW 5.84% 3.06% 0.70% 0.14% 0.14% 0.00% 0.00% 9.87% 4.54
NNW 3.34% 1.11% 0.00% 0.00% 0.00% 0.00% 0.00% 4.45% 3.04
Calm 1.95% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 1.95% 0.00
Total 36.44% 36.72% 20.86% 2.92% 1.11% 0.00% 0.00% 100.00% 5.81
NOTES:
1. Calm is classified as a wind speed less than or equal to 1.0 mph.
2. Lee Nuclear Station site Data, 12/1/2005 - 11/30/2006.
Revision: 10 2.3-117
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TABLE 2.3-226 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE
MAY
May Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 2.30% 217% 0.27% 0.00% 0.00% 0.00% 0.00% 4.74% 4.59
NNE 1.90% 3.12% 0.00% 0.00% 0.00% 0.00% 0.00% 5.01% 4.76
NE 4.20% 2.71% 0.27% 0.00% 0.00% 0.00% 0.00% 7.18% 4.08
ENE 3.39% 2.44% 0.14% 0.00% 0.00% 0.00% 0.00% 5.96% 3.96
E 2.71% 1.63% 0.00% 0.00% 0.00% 0.00% 0.00% 4.34% 3.43
ESE 3.66% 0.41% 0.00% 0.00% 0.00% 0.00% 0.00% 4.07% 2.64
SE 4.07% 0.68% 0.00% 0.00% 0.00% 0.00% 0.00% 4.74% 3.03
SSE 2.71% 1.63% 0.00% 0.00% 0.00% 0.00% 0.00% 4.34% 3.61
S 1.36% 1.76% 0.00% 0.00% 0.00% 0.00% 0.00% 3.12% 4.77
SSw 1.36% 2.71% 1.90% 0.00% 0.00% 0.00% 0.00% 5.96% 6.66
SwW 1.49% 217% 5.01% 1.90% 0.14% 0.00% 0.00% 10.70% 9.57
WSw 1.36% 3.25% 1.90% 0.95% 0.14% 0.00% 0.00% 7.59% 8.18
w 1.90% 1.08% 1.22% 0.14% 0.00% 0.00% 0.00% 4.34% 5.71
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TABLE 2.3-226 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE
MAY
May Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 4.47% 2.17% 0.27% 0.14% 0.00% 0.00% 0.00% 7.05% 4.25
NW 9.76% 2.711% 1.08% 0.41% 0.00% 0.00% 0.00% 13.96% 444
NNW 5.01% 1.49% 0.14% 0.00% 0.00% 0.00% 0.00% 6.64% 3.32
Calm 0.27% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.27% 0.00
Total 51.63% 32.11% 12.20% 3.52% 0.27% 0.00% 0.00% 100.00% 5.12
NOTES:
1. Calm is classified as a wind speed less than or equal to 1.0 mph.
2. Lee Nuclear Station site Data, 12/1/2005 - 11/30/2006.
Revision: 10 2.3-119
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TABLE 2.3-227 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE
JUNE
June Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
N 2.23% 1.25% 2.37% 0.00% 0.00% 0.00% 0.00% 5.85% 6.30
NNE 2.65% 2.65% 1.11% 0.00% 0.00% 0.00% 0.00% 6.41% 5.03
NE 2.23% 2.23% 0.00% 0.00% 0.00% 0.00% 0.00% 4.46% 4.10
ENE 3.06% 1.67% 0.42% 0.00% 0.00% 0.00% 0.00% 5.15% 4.03
E 5.15% 1.39% 0.00% 0.00% 0.00% 0.00% 0.00% 6.55% 3.08
ESE 4.46% 2.09% 0.28% 0.00% 0.00% 0.00% 0.00% 6.82% 3.54
SE 4.74% 3.76% 0.00% 0.00% 0.00% 0.00% 0.00% 8.50% 3.74
SSE 2.51% 4.46% 0.70% 0.00% 0.00% 0.00% 0.00% 7.66% 5.20
S 1.67% 3.62% 0.14% 0.00% 0.00% 0.00% 0.00% 5.43% 5.15
SSw 1.53% 1.53% 0.42% 0.00% 0.00% 0.00% 0.00% 3.48% 4.76
S 0.70% 3.20% 1.95% 0.14% 0.00% 0.00% 0.00% 5.99% 7.10
WSw 0.97% 2.37% 0.28% 0.00% 0.00% 0.00% 0.00% 3.62% 5.14
w 0.56% 2.37% 0.56% 0.00% 0.00% 0.00% 0.00% 3.48% 6.08
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WLS COL 2.3-2 TABLE 2.3-227 (Sheet 2 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE

JUNE
June Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total (%)  Avg. Speed
WNW 4.74% 1.81% 0.14% 0.00% 0.00% 0.00% 0.00% 6.69% 3.66
NW 9.19% 2.51% 0.56% 0.00% 0.14% 0.00% 0.00% 12.40% 3.88
NNW 4.74% 2.23% 0.56% 0.00% 0.00% 0.00% 0.00% 7.52% 4.12
Calm 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00
Total 51.11% 39.14% 9.47% 0.14% 0.14% 0.00% 0.00% 100.00% 4.55
NOTES:
1. Calm is classified as a wind speed less than or equal to 1.0.
2. Lee Nuclear Station site Data, 12/1/2005 - 11/30/2006.
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TABLE 2.3-228 (Sheet 1 of 2)
PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED (MPH)
LEE NUCLEAR STATION SITE
JULY
July Wind Speed (mph)
0-3 4-7 8-12 13-17 18-22 23-27 >28
Direction
From Frequency of Occurrence (%) Total 