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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 (WLS). 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 7)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS
WLS
WLS FSAR Within Site
AP 1000 DCD Site Parameters WLS Site Characteristic Reference Parameter
Air Temperature
Maximum Safety(@) 115°F dry bulb / 86.1°F coincident wet bulb ) 103°F dry bulb/ 78°F Table 2.3-293 Yes
coincident wet bulb
(0% exceedance)
86.1°F wet bulb (noncoincident) 81°F (0% exceedance) Table 2.3-293 Yes
Minimum Safety(a) -40°F -1°F (0% exceedance) Table 2.3-293 Yes
Maximum Normal®) 101°F dry bulb / 80.1°F coincident wet bulb 92°F dry bulb / 76°F Table 2.3-293 Yes
coincident wet bulb
(1% exceedance)
80’] °F wet bulb (noncoincident)(c) 76°F wet bulb Table 2.3-293 Yes
(1% exceedance)
Minimum Normal®) -10°F 24°F (1% exceedance) Table 2.3-293 Yes
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
2.3.1.22
Maximum Pressure 2.0 Ib/in2 1.2 Ib/in2 Subsection Yes
Differential 2.3.1.2.2
Revision: 2 2.0-3
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TABLE 2.0-201 (Sheet 2 of 7)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS
WLS
WLS FSAR Within Site
AP 1000 DCD Site Parameters WLS Site Characteristic Reference Parameter
Seismic
SSE SSE free field peak ground acceleration of 0.30 g with modified = GMRS PGA = 0.21g Subsection Yes
Regulatory Guide 1.60 response spectra. Seismic input is Unit 1 FIRS PGA = 0.22¢g 2526
defined at finished grade, except for sites where the nuclear GMRS and Unit 1 FIRS Subsection
island is founded on hard rock.) The hard rock high frequency ~ are below the WEC hard 2.52.7
(HRHF) GMRS provides an alternative set of spectra for rock high frequency Subsection
evaluation of site specific GMRS. A site is acceptable if its site- ~SPectrum at all points. 3.7.1.1.1
- s Figure 3.7-201
fic GMRS fall within the AP1000 HRHF GMRS.(®) 9
specific GMRS fall within the 000 GMRS Figure 3.7-202
WLS SUP 2.0-1 Fault Displacement Negligible Negligible. Subsection Yes
Potential 25.3.8
Soil
Average Allowable The allowable bearing capacity, including a factor of safety 190,000 to 285,000 Ib/ft2 Subsection Yes
Static Bearing appropriate for the design load combination, shall be greater 2.5.4.10.1
Capacity than or equal to the average bearing demand of 8,900 Ib/ft2
over the footprint of the nuclear island at its excavation depth.
Maximum Allowable The allowable bearing capacity, including a factor of safety 190,000 to 285,000 Ib/ft2 Subsection Yes
Dynamic Bearing appropriate for the design load combination, shall be greater 2.5.4.101
Capacity for Normal  than or equal to the maximum bearing demand of 35,000 Ib/ft?
Plus 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

Revision: 2 2.04



William States Lee Il Nuclear Station

FSAR, Chapter 2

TABLE 2.0-201 (Sheet 3 of 7)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS

AP 1000 DCD Site Parameters

WLS Site Characteristic

WLS FSAR
Reference

WLS
Within Site
Parameter

Lateral Variability

Soils supporting the nuclear island should not have extreme
variations in subgrade stiffness. This may be demonstrated by
one of the following:

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

2. Site-specific assessment of subsurface conditions
demonstrates that the bearing pressures below the footprint of
the nuclear island do not exceed 120% of those from the
generic analyses of the nuclear island at a uniform site, or

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.
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TABLE 2.0-201 (Sheet 4 of 7)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS
WLS
WLS FSAR Within Site
AP 1000 DCD Site Parameters WLS Site Characteristic Reference Parameter
Case 1: For a layer with a low strain shear wave velocity Case 1 applies. Non- Subsection Yes
greater than or equal to 2500 feet per second, the layer should  dipping meta-plutonicrock  2.5.4.7.4
have approximately uniform thickness, should have a dip not displaying less than
greater than 20 degrees, and should have less than 20 percent 20 percent variation in the
variation in the shear wave velocity from the average velocity shear wave velocity.
in any layer.
Minimum Soil Angle Greater than or equal to 35 degrees below footprint of nuclear  Category | structures are Not applicable Yes
of Internal Friction island at its excavation depth. founded on hard rock,
which satisfies the
criterion.
Liquefaction Negligible None. Category | Subsection Yes
Potential structures are founded on 2548
hard rock. Foundations for
adjacent structures have
negligible liquefaction
potential.
Missiles
Tornado 4000 - Ib automobile at 105 mph horizontal, 74 mph vertical 4000 - Ib automobile at Subsection N/A®
105 mph horizontal, 3.5.1.5(0
74 mph vertical
275 - Ib, 8 in. shell at 105 mph horizontal, 74 mph vertical 275 - Ib, 8 in. shell at Subsection N/A®
105 mph horizontal, 3.5.1.5(0
74 mph vertical
1 inch diameter steel ball at 105 mph horizontal and vertical 1 inch diameter steel ball Subsection N/A®
at 105 mph horizontaland 3 5 1 5(f)
vertical
Revision: 2 2.0-6
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TABLE 2.0-201 (Sheet 5 of 7)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS
WLS
WLS FSAR Within Site
AP 1000 DCD Site Parameters WLS Site Characteristic Reference Parameter
Flood Level Less than plant elevation 100' (WLS Elevation 590’ msl) 584.8"' msl Subsection Yes
2.4.3.6
Groundwater Level Less than plant elevation 98' (WLS Elevation 588’ msl) Maximum and average Subsection Yes
groundwater elevation is 25413
projected to be around Figure 2.4.12-
584 and 579.4 ft. msl, 205. (Sheet 3 of
respectively, with AP1000  4)
elevation 100 ft at 590 ft.
msl. This allows for
approximately 5 to 10 ft. of
unsaturated interval below
the plant grade elevation
100 ft.
Plant Grade Less than plant elevation 100' (WLS elevation 590’ msl) except = 589.5 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-mi2 PMP] 18.9 in./hr. [1-hr 1-mi2 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
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TABLE 2.0-201 (Sheet 6 of 7)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS
WLS
WLS FSAR Within Site
AP 1000 DCD Site Parameters WLS Site Characteristic Reference Parameter
Atmospheric Dispersion Values le(g)
Site Boundary <5.1x 10 sec/m® 3.52 x 10 sec/m® Table 2.3-283 Yes
(0-2 hr) Subsection
2.35.2
(Annual Average) (Sheet 1 of 4)
Low population zone boundary
0-8 hr <2.2x10* sec/m? 7.16 x 10°% sec/m?® Table 2.3-283 Yes
8-24 hr <1.6 x 10" sec/m? 4.92 x 10°® sec/m? Table 2.3-283 Yes
24-96 hr <1.0 x 10 sec/m® 2.18 x 10°® sec/m® Table 2.3-283 Yes
96-720 hr <8.0 x 10 sec/m® 6.80 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 7)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS
WLS
WLS FSAR Within Site
AP 1000 DCD Site Parameters WLS Site Characteristic Reference Parameter
Population Distribution
Exclusion area (site) 0.5 mi Minimum distance from Subsection 2.1 Yes
the Effluent Release Figure 2.1-209

Boundary to the Exclusion
Area Boundary is 2113
feet. The radius of the
effluent release boundary
is 550 feet. The total
minimum distance from
the site center point to the
EAB is 2663 feet (0.50 mi).

a)
b)

c)
d)

e)
f)

9)

h)

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 GMRS given in DCD Figure 3I.1-1 and DCD Figure 31.1-2 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 %/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 Figure 2.1-209.

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.
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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 2.0E-03 1.7E-03 1.0E-03 4.3E-04 4.8E-04
2 -8 hours 2.5E-03 1.5E-03 1.4E-03 7.5E-04 3.4E-04 3.7E-04
8 — 24 hours 1.0E-03 5.9E-04 5.9E-04 3.5E-04 1.4E-04 1.6E-04
1 -4 days 8.0E-04 4.5E-04 4.5E-04 2.8E-04 1.1E-04 1.2E-04
4 — 30 days 6.0E-04 3.2E-04 2.8E-04 2.5E-04 7.3E-05 7.8E-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 1.2E-02 6.0E-3 1.6E-03 4.0E-03 8.4E-04 2.0E-2 3.3E-03
2 -8 hours 2.0E-02 6.5E-03 4.0E-3 1.3E-03 3.2E-03 6.0E-04 1.8E-2 2.7E-03
8 — 24 hours 7.5E-03 2.9E-03 2.0E-3 5.3E-04 1.2E-03 2.8E-04 7.0E-3 1.0E-03
1 -4 days 5.5E-03 2.1E-03 1.5E-3 3.9E-04 1.0E-03 1.9E-04 5.0E-3 8.0E-04
4 — 30 days 5.0E-03 1.5E-03 1.0E-3 3.0E-04 8.0E-04 1.1E-04 4.5E-3 4.5E-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(@(M Release Points(?)
DCD FSAR DCD FSAR
0 -2 hours 6.0E-03 2.7E-03 1.0E-03 4.9E-04
2 -8 hours 3.6E-03 1.8E-03 7.5E-04 3.9E-04
8 — 24 hours 1.4E-03 7.0E-04 3.5E-04 1.6E-04
1 -4 days 1.8E-03 6.2E-04 2.8E-04 1.2E-04
4 — 30 days 1.5E-03 4.3E-04 2.5E-04 8.5E-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 1.1E-02 4.0E-03 8.6E-04
2 -8 hours 1.8E-02 5.3E-03 3.2E-03 6.3E-04
8 — 24 hours 7.0E-03 2.3E-03 1.2E-03 2.9E-04
1 -4 days 5.0E-03 1.7E-03 1.0E-03 1.9E-04
4 — 30 days 4.5E-03 1.3E-03 8.0E-04 1.1E-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 1.6E-03 1.2E-03 6.0E-03 3.6E-04 3.4E-04
2 — 8 hours 4.0E-03 1.2E-03 9.0E-04 4.0E-03 2.5E-04 2.4E-04
8 — 24 hours 2.0E-03 4.2E-04 3.5E-04 2.0E-03 1.1E-04 1.0E-04
1 -4 days 1.5E-03 4 1E-04 3.0E-04 1.5E-03 8.6E-05 8.5E-05
4 — 30 days 1.0E-03 3.1E-04 2.3E-04 1.0E-03 6.6E-05 6.6E-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.

h) The LOCA dose analysis models the ground level containment release point HVAC intake atmospheric dispersion factors. Other analyses model
more conservative values.
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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 (degrees/minutes/seconds [NAD83])

UNIT 1: 35° 02’ 12.05” North 81° 30’ 47.38” West
UNIT 2: 35° 02’ 13.84” North 81° 30’ 37.40” West

UNIVERSAL TRANSVERSE MERCATOR NAD83 ZONE 17 (Meters)

Northing Easting
UNIT 1: 3877231 453194
UNIT 2: 3877285 453447
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. 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. Figure 2.1-209 illustrates the shortest
distances from the Effluent Release Boundary to the EAB.

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
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follows the site boundary (but extends beyond it on the northern and eastern sides
of the site). The Effluent Release Boundary is an assumed 550 ft. radius circle
encompassing all site release points. Figure 2.1-209 shows the location of the
EAB and the shortest distances from the Effluent Release Boundary. The nearest
segment of the EAB to the Effluent Release Boundary is 2113 feet.

2.1.1.21 Boundaries for Establishing Effluent Release Limits

There are no residents in the Exclusion Area. No unrestricted areas within the site
boundary area are accessible to members of the public. 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. Additionally, the guidelines provided in 10 CFR Part 50
Appendix |, for radiation exposures to meet the criterion "as low as is reasonably
achievable" are applied at the Protected Area boundary. 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 location of the buildings required for the operation of
the reactor).

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 Figure 2.1-209. The site is clearly posted
with no trespassing signs that 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.

2.1.21 Authority

All of the land inside the Exclusion Area is owned by Duke Energy. Duke Energy
controls all activities within the exclusion area boundary 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.

21.2.2 Control of Activities Unrelated to Plant Operation

There are no residences, unauthorized commercial activities, and only limited
recreational activities within the Exclusion Area. These 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.
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21.2.3 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
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
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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 2021. The FSAR evaluations are based on 2016;
however, Duke Energy has evaluated the change and has determined that it is not
significant.

2.1.31 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.
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.), 2to 4 km (2.5 mi.), 4 to 6 km (3.7 mi.), 6 to
8 km (5 mi.), 8 to 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.
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The percent of the 16-km (10-mi.) permanent population within 8 km (5 mi.) is
12.1 percent for all years of projection.

21.3.2 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 18t and

December 26 annually. McAdenville, North Carolina is approximately 30 mi.
from the Lee Nuclear Station.

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 EPZ. Major contributors to transient population
are listed in Table 2.1-205. Unless otherwise noted, all transient population data
are from 2006.
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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
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).
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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.

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)

a. The six counties are Cherokee, Union, Spartanburg, and 