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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
Bellefonte Nuclear Plant, Units 3 and 4 (BLN). 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)
- Hydrologic Engineering (Section 2.4)
- Geology, Seismology, and Geotechnical Engineering (Section 2.5)

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

- BLN site — the 1600 acre site located within the BLN property line.
See Figure 2.1-201.

- BLN vicinity — the area within a radius of approximately six miles
around the BLN site. See Figure 2.1-202.

- BLN region — the area within a radius of approximately 50 miles
around the BLN site. See 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 BLN 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 BLN. The
fourth column denotes the place within the BLN 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. “Yes” indicates the site characteristic falls within the
parameter, while “No” indicates it does not. Where a “No” is indicated, justification
for the exceedance is provided in the FSAR reference (fourth column of Table 2.0-
201). Control room atmospheric dispersion factors (x/Q) for accident dose
analysis are presented in Table 2.0-202. All of the control room y/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 BELLEFONTE NUCLEAR PLANT UNITS 3 & 4
SITE CHARACTERISTICS

BLN FSAR BLN Within
AP1000 DCD Site Parameter(@) BLN Site Characteristic Reference Site Parameter
Air Temperature
Maximum Safety®  115°F dry bulb/86.1°F coincident wet bulb() 104°F dry bulb / 73°F coincident wet Table 2.3-203 Yes
bulb (0 % exceedance)
86.1°F wet bulb (noncoincident) 82°F wet bulb (noncoincident) Table 2.3-203 Yes
(0 % exceedance)
Minimum Safety®  -40°F -9°F (100% exceedance) Table 2.3-203 Yes
Maximum Normal(© 101°F dry bulb/80.1°F coincident wet bulb 92°F dry bulb / 77°F coincident wet bulb Table 2.3-203 Yes
(1% exceedance)
80.1°F wet bulb (noncoincident)() 77°F wet bulb (noncoincident) Table 2.3-203 Yes
(1% exceedance)
Minimum Normal© -10°F 21°F (99% exceedance) Table 2.3-203 Yes
Wind Speed
Operating Basis 145 mph (3 second gust); importance factor 1.15 96 mph (3 second gust); exposure C; Subsection 2.3.1.5 Yes
(safety), 1.0 (nonsafety); exposure C; topographic  topographic factor 1.0. (Importance
factor 1.0 factor is not a property of the wind
speed.)
Tornado 300 mph 230 mph Subsection 2.3.1.4 Yes
Maximum pressure differential of 2.0 Ib/in? 1.2 Ib/in® Subsection 2.3.1.4 Yes
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TABLE 2.0-201 (Sheet 2 of 7)

COMPARISON OF AP1000 DCD SITE PARAMETERS AND BELLEFONTE NUCLEAR PLANT UNITS 3 & 4

SITE CHARACTERISTICS

BLN FSAR BLN Within
AP1000 DCD Site Parameter(®) BLN Site Characteristic Reference Site Parameter
Seismic
SSE SSE free field peak ground acceleration of 0.30 g peak ground acceleration = 0.24g(9 Subsection Yes
with modified Regulatory Guide 1.60 response 3.7.1.11

spectra(g'h) (See Figures 5.0-1 and 5.0-2). Seismic High frequency exceedances of the
input is defined at finished grade, except for sites  horizontal ground motion response
where the nuclear island is founded on hard rock. If spectra have been evaluated by

the site-specific spectra exceed the response Westinghouse and these exceedances
spectra in Figures 5.0-1 and 5.0-2 at any frequency, will not adversely affect the systems,
or if soil conditions are outside the range evaluated structures or components of the plant.
for AP1000 design certification, a site-specific

evaluation can be performed. This evaluation will

consist of a site-specific dynamic analysis and

generation of in-structure response spectra at key

locations to be compared with the floor response

spectra of the certified design at 5 percent

damping. The site is acceptable if the floor

response spectra from the site-specific evaluation

do not exceed the AP1000 spectra for each of the

locations or the exceedances are justified.

The hard rock high frequency (HRHF) ground
motion spectra (GMRS) are shown in Figure 5.0-3
and Figure 5.0-4 defined at the foundation level for
5% damping. The HRHF GMRS 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
GMRS.

2.0-4

Figure 3.7-201
Figure 3.7-202
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TABLE 2.0-201 (Sheet 3 of 7)

COMPARISON OF AP1000 DCD SITE PARAMETERS AND BELLEFONTE NUCLEAR PLANT UNITS 3 & 4

SITE CHARACTERISTICS

BLN FSAR BLN Within
AP1000 DCD Site Parameter(@) BLN Site Characteristic Reference Site Parameter

Fault Displacement  Negligible Negligible. Subsection 2.5.3.8 Yes
Potential
Soil
Average Allowable  The allowable bearing capacity, including a factor of 236 000 to 251,000 Ib/ft2 Subsection Yes
Static Bearing safety appropriate for the design load combination, 2.54.101
Capacity shall be greater than or equal to the average

bearing demand of 8,900 Ib/ft? over the footprint of

the nuclear island at its excavation depth.
Maximum Allowable The allowable bearing capacity, including a factor of 236 000 to 251,000 Ib/ft2 Subsection Yes
Dynamic Bearing safety appropriate for the design load combination, 2.54.101
Capacity for Normal shall be greater than or equal to the maximum
Plus Safe Shutdown  pearing demand of 35,000 Ib/ft2 at the edge of the
Earthquake (SSE)  nyclear 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 Greater than 9,200 ft/sec Subsection Yes

minimum low-strain soil properties over the 254432

footprint of the nuclear island at it s excavation

depth
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TABLE 2.0-201 (Sheet 4 of 7)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND BELLEFONTE NUCLEAR PLANT UNITS 3 & 4
SITE CHARACTERISTICS

AP1000 DCD Site Parameter(®)

BLN Site Characteristic

BLN FSAR
Reference

BLN Within
Site Parameter

Lateral Variability

Soils supporting the nuclear island should not have
extreme variations in the 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.

2.0-6
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TABLE 2.0-201 (Sheet 5 of 7)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND BELLEFONTE NUCLEAR PLANT UNITS 3 & 4
SITE CHARACTERISTICS

AP1000 DCD Site Parameter(®)

BLN Site Characteristic

BLN FSAR
Reference

BLN Within
Site Parameter

Minimum Soil Angle
of Internal Friction

Liquefaction
Potential

Missiles
Tornado

Flood Level

Ground Water
Level

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.

Greater than or equal to 35 degrees below footprint

of nuclear island at its excavation depth
Negligible

4000 - Ib automobile at 105 mph horizontal, 74 mph

vertical

275 - Ib, 8 in. shell at 105 mph horizontal, 74 mph

vertical

1 inch diameter steel ball at 105 mph in the most

damaging direction

Less than plant elevation 100 feet

Less than plant elevation 98 feet

Case 1 applies: dip not greater than
20 degrees and less than 20 percent

variation in the shear wave velocity from

the average shear wave velocity in any
layer.

46 degrees

None. Foundations of Seismic
Category 1 structures are on rock

4000 - Ib automobile at 105 mph
horizontal, 74 mph vertical

275 - Ib, 8 in. shell at 105 mph
horizontal, 74 mph vertical

1 inch diameter steel ball at 105 mph in
the most damaging direction

The maximum flood level is plant
elevation 93.9 feet or 622.5 feet above
mean sea level.

The maximum static groundwater level
in the vicinity of Units 3 and 4 power
blocks is plant elevation 86 feet, or
614.6 feet mean sea level.

2.0-7

Subsections
2.5.4.1 and
2547

Subsection
2.5.4.10.2

Subsection 2.5.4.8

Subsection 3.5.1.5
DCD Section 3.5
APP-GW-GLR-
020, "Wind and

Tornado Site

Interface Criteria,"
Westinghouse

Electric Company

LLC.®
Subsection 2.4.2.2

Subsection
24125

Yes

Yes

Yes

Yes

Yes

Yes
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TABLE 2.0-201 (Sheet 6 of 7)

COMPARISON OF AP1000 DCD SITE PARAMETERS AND BELLEFONTE NUCLEAR PLANT UNITS 3 & 4

AP1000 DCD Site Parameter(®)

SITE CHARACTERISTICS

BLN Site Characteristic

BLN FSAR
Reference

BLN Within
Site Parameter

Plant Grade
Elevation
building
Precipitation
Rain 20.7 in./hr (1-hr 1-mi2 PMP)

Snow / Ice

Less than plant elevation 100 feet, except for
portion at a higher elevation adjacent to the annex

The standard plant-floor elevation of the
safety-related facilities is established at

Subsection 2.4.1
Figure 2.4.2-202

plant elevation 100 feet (628.6 feet
above mean sea level); the plant grade
elevation is less than the plant floor

75 pounds per square foot on ground with exposure

elevation.

17.6 in/hr (3.3 in/5 min)

factor of 1.0 and importance factors of 1.2 (safety)

and 1.0 (non-safety)

Atmospheric Dispersion Values - 3/Q(")

Site Boundary (0-2 <51 x 104 sec/m3
hr)

Site Boundary
(annual average)

<2.0 x 10 sec/m3

Low population zone boundary

0-8hr <2.2x10% sec/md
8—24hr <1.6 x 10" sec/m3
24 — 96 hr <1.0 x 10" sec/m®
96 — 720 hr < 8.0 x 10 sec/m?3

Control Room See Table 2.0-202

Table 2.4.2-206

15.1 pounds per square foot on ground Subsection
2.3.1.2.2.3
0.585 x 1073 sec/m® Table 2.3-319
0.28 x 107® sec/m® Table 2.3-328
1.23 x 10 sec/m? Table 2.3-319
0.826 x 10™*sec/m? Table 2.3-319
0.349 x 10 sec/m® Table 2.3-319
1.01 x 10 sec/m? Table 2.3-319

See Table 2.0-202

2.0-8

See Table 2.0-202

Yes

Yes

Yes

No(j)

Yes

Yes
Yes
Yes
Yes

Yes
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TABLE 2.0-201 (Sheet 7 of 7)
COMPARISON OF AP1000 DCD SITE PARAMETERS AND BELLEFONTE NUCLEAR PLANT UNITS 3 & 4
SITE CHARACTERISTICS

BLN FSAR BLN Within
AP1000 DCD Site Parameter(®) BLN Site Characteristic Reference Site Parameter
Population Distribution
Exclusion area (site) 0.5 mi. The minimum distance from the effluent Figure 2.1-205 Yes

release boundary to the exclusion area
boundary is 2805 feet (0.53 mile).

a)
b)

d)
e)

f)

AP1000 DCD Site Parameters are a compilation of DCD Tier 1 Table 5.0-1 and DCD Tier 2 Table 2-1.
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.

Per APP-GW-GLR-020, the kinetic energies of the missiles discussed in DCD Section 3.5 are greater than the kinetic energies of the missiles discussed
in Regulatory Guide 1.76 and result in 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 BLN the “site boundary” and "exclusion area boundary” are not interchangeable. See
Figures 2.1-201 and 2.1-205.

With ground response spectra as given in DCD Figures 3.7.1-1 and 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 Figures 3I.1-1 and 31.1-2 are acceptable.

The containment pressure response anaysis 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.

These Site Characteristics and comparison evaluation to be provided in a future amendment.
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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 BELLEFONTE NUCLEAR PLANT UNITS 3 & 4
NOTE: Site x/Q Values are from Table 2.3-321

v/Q (s/m3) at HVAC Intake for the
Identified Release Points(@)

Plant Vent or

©/Q (s/m3) at Annex Building Door for the
Identified Release Points(®)

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-3 2.2E-3 1.6E-3 1.0E-3 7.3E-4 6.8E-4
2 — 8 hours 2.5E-3 1.9E-3 7.8E-4 7.5E-4 6.3E-4 4.4E-4
8 — 24 hours 1.0E-3 8.6E-4 3.6E-4 3.5E-4 2.8E-4 2.0E-4
1 -4 days 8.0E-4 6.3E-4 2.7E-4 2.8E-4 2.1E-4 1.5E-4
4 — 30 days 6.0E-4 4 8E-4 2.2E-4 2.5E-4 1.6E-4 1.4E-4
©/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 Steam Line Steam Line
Break Break Condenser Air  Condenser Air Break Break Condenser Air  Condenser Air
Releases Releases Removal Stack(® Removal Stack Releases Releases Removal Stack@ Removal Stack
DCD FSAR DCD FSAR DCD FSAR DCD FSAR
0 -2 hours 2.4E-2 1.1E-2 6.0E-3 1.3E-3 4.0E-3 1.7E-3 2.0E-2 1.1E-3
2 — 8 hours 2.0E-2 3.4E-3 4.0E-3 8.4E-4 3.2E-3 5.6E-4 1.8E-2 4.2E-4
8 — 24 hours 7.5E-3 2.2E-3 2.0E-3 3.3E-4 1.2E-3 3.1E-4 7.0E-3 2.5E-4
1 -4 days 5.5E-3 1.6E-3 1.5E-3 2.5E-4 1.0E-3 2.5E-4 5.0E-3 1.7E-4
4 — 30 days 5.0E-3 9.8E-4 1.0E-3 1.9E-4 8.0E-4 1.9E-4 4.5E-3 1.1E-4
2.0-10 Revision 1
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0 —2 hours
2 — 8 hours
8 — 24 hours
1 -4 days
4 — 30 days

0 —2 hours
2 — 8 hours
8 — 24 hours
1 -4 days
4 — 30 days

v/Q (s/m®) at HVAC Intake for the
Identified Release Points(@)

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.0-202 (Sheet 2 of 4)
COMPARISON OF CONTROL ROOM ATMOSPHERIC DISPERSION FACTORS FOR ACCIDENT ANALYSIS

Ground Level Containment

Release Points@ ()

DCD FSAR
6.0E-3 2.4E-3
3.6E-3 1.8E-3
1.4E-3 7.1E-4
1.8E-3 6.4E-4
1.5E-3 5.4E-4

v/Q (s/m?) at HVAC Intake for the
Identified Release Points(@)

PORYV and Safety Valve

Releases(®
DCD FSAR
2.0E-2 1.0E-2
1.8E-2 3.8E-3
7.0E-3 2.2E-3
5.0E-3 1.5E-3
4.5E-3 9.3E-4

2.0-11

1/Q (s/m3) at Annex Building

FOR AP1000 DCD AND BELLEFONTE NUCLEAR PLANT UNITS 3 & 4
NOTE: Site x/Q Values are from Table 2.3-321

Door for the Identified
Release Points®

Ground Level Containment

Release Points(@

DCD FSAR
1.0E-3 7.4E-4
7.5E-4 5.8E-4
3.5E-4 2.5E-4
2.8E4 2.0E4
2.5E-4 1.6E-4

1/Q (s/m3) at Annex Building

Door for the Identified
Release Points®

PORYV and Safety Valve

Releases(®
DCD FSAR
4.0E-3 1.8E-3
3.2E-3 6.0E-4
1.2E-3 2.9E-4
1.0E-3 2.7TE-4
8.0E-4 1.9E-4
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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 BELLEFONTE NUCLEAR PLANT UNITS 3 & 4
NOTE: Site x/Q Values are from Table 2.3-321

1/Q (s/m3) at HVAC Intake for the Identified w/Q (s/m3) at Annex Building Door for the Identified
Release Points(@) Release Points®)

FuelHandling  Fyel Building Fuel Building FuelHandling  Fyel Building Fuel Building

Area(? Blowout Panel Rail Bay Door Area(”) Blowout Panel Rail Bay Door
DCD FSAR FSAR DCD FSAR FSAR
0 — 2 hours 6.0E-3 2.2E-3 1.7E-3 6.0E-3 6.8E-4 6.4E-4
2 — 8 hours 4.0E-3 1.8E-3 1.4E-3 4.0E-3 5.7E-4 5.2E-4
8 — 24 hours 2.0E-3 8.8E-4 6.8E-4 2.0E-3 2.7E-4 2.5E-4
1 -4 days 1.5E-3 6.8E-4 5.2E-4 1.5E-3 2.0E4 1.8E-4
4 — 30 days 1.0E-3 4 8E-4 3.6E-4 1.0E-3 1.6E-4 1.4E-4

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.

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.

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.

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.
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TABLE 2.0-202 (Sheet 4 of 4)
BLN SUP 2.0-1 COMPARISON OF CONTROL ROOM ATMOSPHERIC DISPERSION FACTORS FOR ACCIDENT ANALYSIS
FOR AP1000 DCD AND BELLEFONTE NUCLEAR PLANT UNITS 3 & 4
NOTE: Site x/Q Values are from Table 2.3-321

e) Thelisted 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.

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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BLN COL 2.1-1

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

2.1 GEOGRAPHY AND DEMOGRAPHY

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

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.

2.1.1 SITE LOCATION AND DESCRIPTION

2111 Specification of Location

The BLN site is approximately 7 mi. northeast of downtown Scottsboro, in
Jackson County Alabama. The BLN is located approximately 38 mi. east of
downtown Huntsville, Alabama; 44 mi. southwest of downtown Chattanooga,
Tennessee; and 48 mi. north of downtown Gadsden, Alabama. The Tennessee
River borders the site from approximately Tennessee River mile (TRM) 390 to
TRM 393, with the site located on the western bank (Reference 214).

Figure 2.1-201 shows the BLN site plot plan and the principal structures on the
site. Highway and railroad access to the site is shown, along with principal site
structures. The Town Creek embayment and the Tennessee River surround the
site to the north, east, and south. Figure 2.1-202 is the BLN vicinity base map,
showing population centers within a radius of six miles from the center of the site.
Principal highways and rail lines in the vicinity are shown. Figure 2.1-203 is the
BLN regional base map, which extends to 50 miles from the site. In addition to
principal highways and waterways, boundaries of the counties in the tri-state
region are shown, as well as the state boundaries among Alabama, Tennessee,
and Georgia. Department of Defense (DOD) and Department of Energy (DOE)
facilities in the region are shown. Figure 2.1-204 is a USGS topographic map
covering same area as Figure 2.1-201. There are military facilities located in the
region but there are none in the vicinity. Figure 2.1-202 illustrates the features
within a 6-mi. radius of the site center point. Detailed information regarding nearby
industrial, transportation, and military facilities are presented in Section 2.2.

The BLN site lies completely within the 7.5-minute Hollywood Quadrangle. The
quadrangles that bracket the site area are Wannville, Stevenson, Henagar,
Sylvania, Dutton, Langston, Scottsboro, and Mud Creek (Reference 223).

The nearest population center to the BLN (as defined by 10 CFR 100.3) is
Huntsville, Alabama (References 226 and 227). Huntsville’s urban border, as
defined by the U.S. Census Bureau, is situated 29 mi. to the west

(Reference 231). The city of Scottsboro, Alabama is the largest city whose border
lies within 10 mi. of the BLN (Reference 231).
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The closest communities to the BLN are the towns of Hollywood, Alabama, 3 mi.
to the west, and Pisgah, Alabama, 5 mi. to the east (Reference 205). The U.S.
Census Bureau estimated 2005 populations within a 10-mi. radius are shown in
Table 2.1-202.

Interstate 59 connects Birmingham, Alabama, with Chattanooga, Tennessee, and
its closest point to the BLN is approximately 18 mi. east to southeast. U.S.
Highway 72 is located approximately 1.5 mi. northwest of the site at its closest
point. In addition to U.S. 72, segments of Alabama State Highways 40 and 279
are located within an 5-mi. radius of the site center point. Jackson County

Road 33 is adjacent to the western border of the site.

The coordinates of the two new reactors are given below:
LONGITUDE AND LATITUDE (degrees/minutes/seconds)

UNIT 3: 34°42'48.3"N 85° 55'32.4" W
UNIT 4: 34°42'43.3"N 85° 55'25.0" W

NORTHING AND EASTING IN ALABAMA MERCATOR EAST STATE PLANE
PROJECTION (Feet)

Easting Northing
UNIT 3: 628415 1532943
UNIT 4: 629036 1532440

UNIVERSAL TRANSVERSE MERCATOR ZONE 16 (Meters)

Easting Northing
UNIT 3: 598376 3841787
UNIT 4: 598568 3841636
211.2 Site Area Map

The reactor buildings, turbine building, and the cooling towers are labeled in
Figure 2.1-201. The auxiliary buildings are shown in the background. There are no
industrial and transportation facilities, or commercial, institutional, recreational, or
residential structures within the site area. Figure 2.1-202 shows greater detail of
the BLN vicinity out to a radius of 6-mi. The BLN property boundary is boldly
outlined and highways, railroads, and waterways that traverse or are adjacent to
the site are also shown in Figure 2.1-202. The property boundary is the same as
the property line, site boundary, site area, and area of control. The total area
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contained by the site boundary is approximately 1600 ac. of land. Figure 2.1-204
is a U.S.Geological Survey topographic map that shows prominent natural and
manmade features. Figure 2.1-205 illustrates the distance from the effluent
release boundary, the boundary on which limits for the release of radioactive
effluents are based, to the exclusion area boundary (EAB) in each of the

22.5 degree segments centered on the 16 cardinal compass points. The shortest
distance listed on this map is 2805 ft. in the northwest direction.

2.1.1.2.1 Boundary for Establishing Effluent Limits

The boundary on which limits for the release of radioactive effluents are based is
the site exclusion area boundary is as shown in Figure 2.1-205. The EAB follows
the site property boundary on the land-bound side, the Tennessee River side, and
the lower portion of Town Creek. The EAB extends across the site property
boundary to the opposite shore of Town Creek on the northwest side of the
property (See Figure 2.1-205). There are no residents living in this exclusion area.
No unrestricted areas within the site boundary area are accessible to members of
the public. The Town Creek portion of the EAB is controlled by the TVA. Access
within the site property boundary is controlled as described in Subsection 2.1.2.
Section 2.3 provides details on gaseous release points and their relation to the
EAB. The discussion of normal releases (gaseous and aqueous) is in

Sections 11.2 and 11.3. Accidental releases are discussed in Chapter 15. 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 | require
that radiation exposures meet the criterion “As Low As Is Reasonably Achievable”
are applied at the EAB.

Figure 2.1-204 shows the BLN property boundary. Information on how this area is
controlled, including how the applicant is apprised of individuals entering the area
and controls such access is discussed in Subsection 2.1.2.

212 EXCLUSION AREA AUTHORITY AND CONTROL

The property is clearly posted and includes 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. The BLN EAB is greater than 0.5 mi. at
its narrowest width and therefore bounds the DCD site parameter exclusion area
distance identified in DCD Table 2-1.

2.1.21 Authority

The land and water inside the exclusion area is owned or controlled by the TVA
and is in the custody of the TVA. Additionally, the TVA controls activities within the
EAB including exclusion and removal of personnel and property from the area.
Mineral rights on the BLN site are owned by the TVA. There is a 30 ft. easement
on either side of the road centerline along County Road 33 on the southern
boundary. There are no other easements affecting the BLN site.
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21.2.2 Control of Activities Unrelated to Plant Operation

There are no residences, commercial activities not associated with the BLN, or
recreational activities within the exclusion area. No public highways or railroads
traverse the exclusion area (Reference 209).

21.2.3 Arrangements for Traffic Control

Arrangements with Jackson County for traffic control in the event of an emergency
are not required in that no publicly used transportation modes cross the EAB,
except on Town Creek. Town Creek is owned and controlled by the TVA;
therefore, no arrangements with Jackson County have been made.

21.24 Abandonment or Relocation of Roads

No public roads cross the exclusion area; therefore, no public roads are relocated
or abandoned.

213 POPULATION DISTRIBUTION

The population distribution surrounding the BLN site, up to an 80-km (50-mi.)
radius, is estimated based upon the U.S. Census Bureau 2000 census data
(Reference 232). The population distribution is estimated in nine concentric bands
at0—-2km (0-1.24 mi.),2-4km (1.24-2.5mi.),4-6 km (2.5- 3.7 mi.), 6 - 8 km
(3.7-5mi.),8-10 km (5 -6.2 mi.), 10 - 16 km (6.2 - 10 mi.), 16 - 40 km

(10 - 25 mi.), 40 - 60 km (25 - 37 mi.), and 60 - 80 km (37 - 50 mi.) from the center
point between the two reactors. Population sectors out to 16 km (10 mi.) are
shown in Figure 2.1-206. The bands are subdivided into 16 directional sectors,
each on one of the 16 compass points and consisting of 22.5 degrees.

The population projections are derived from county estimates that are based on
the cohort-component method (References 203, 204, and 211). Using linear
regression, an equation is derived for each county. The equation is used in
conjunction with the 2000 census data to produce a growth ratio. Ratios are
calculated for each county and for each year, then weighted by area and summed
into sectors. The ratio set is then used to produce a sector-level population
projection ratio set for the 80-km (50-mi.) region. The census population numbers
are then sorted into the polar grid. In the instance that census blocks are divided
by sector boundary lines, the population was weighted by area to produce
proportionate data values. These values are summed and multiplied by their
projection ratio to produce the final population sector map (Figure 2.1-207).

The BLN region includes all or part of the counties listed in Table 2.1-201.
2.1.31 Population Within 10 Miles

Figure 2.1-208 illustrates the portion of the study area within 16 km (10 mi.) of the
site center point. Table 2.1-202 shows 2005 estimated populations of the towns
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within the 16-km (10-mi.) radius; population estimates are based on U.S. Census
Bureau data.

Permanent population is projected to 40 years beyond the 2017 construction
completion date for the reactors. Table 2.1-203 shows the projected permanent
population for each sector, for the years 2007, 2017, 2027, 2037, 2047, and 2057.
Population in the 16-km (10-mi.) radius is shown in the ‘Cumulative Totals’ field of
Table 2.1-203 for each projected year.

21.3.2 Population Between 10 and 50 Miles

Figure 2.1-207 shows the region within 80 km (50 mi.) of the site center point. The
map contains the sector grid, state boundaries, urban areas, and counties. The
distances defining the sectors are 16 km (10 mi.), 40 km (25 mi.), 60 km (37 mi.),
and 80 km (50 mi.). Huntsville, Alabama, is the largest city within the 80-km
(50-mi.) area with a 2005 estimated population of 166,313 (References 205, 226,
and 227). Chattanooga, Tennessee, is another large city within the 80-km (50-mi.)
area with a 2005 estimated population of 154,762 (References 205, 226, and
227). Smaller cities within the 80-km (50-mi.) area include Gadsden, Alabama;
Rome, Georgia; and Madison, Alabama. Based on the 2005 census estimates,
their populations are 37,405; 35,816; and 35,893, respectively (References 205,
226, and 227). Several cities have 2005 estimated populations between 10,000
and 20,000 (References 205, 226, and 227). These include East Ridge,
Tennessee; Tullahoma, Tennessee; Albertville, Alabama; East Brainerd,
Tennessee; Fort Payne, Alabama; and Red Bank, Tennessee. Many other small
towns, cities, and urban areas with populations less than 10,000 are distributed
within the 80-km (50-mi.) area (References 205, 226, and 227).

Permanent population is projected to 40 years beyond the 2017 construction
completion date for the reactors. Table 2.1-204 shows the projected permanent
population for each sector, for the years 2007, 2017, 2027, 2037, 2047, and 2057.
The number of people in the 16 — 80-km (10 —50-mi.) radius is shown in the
‘Cumulative Totals’ field of Table 2.1-204 for each projected year.

2.1.3.3 Transient Population

Though relatively rural in nature, the region surrounding the BLN has numerous
tourist attractions that contribute moderate levels of transient population. Within a
9.7-km (6-mi.) radius of the site, the largest draw is the Unclaimed Baggage
Center in Scottsboro, Alabama. More than one million visitors each year pass
through this facility, which is also one of the largest retail stores in the vicinity.

The BLN region encompasses one of the most heavily visited counties in the
state, Madison County. Madison County had more than 2.4 million visitors in 2005
and is the third most visited county after Baldwin County in the southwest and
Jefferson County in the central portion of Alabama (Reference 202).
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Transient data are gathered through personal communications 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 24.1 km (15 mi.) are
collected for the emergency plan to account for any possible emergency planning
zone (EPZ) boundary and presented here in the interest of providing the most
complete information possible. Major contributors to transient population in the
BLN region are shown in Table 2.1-205.

Transient population is projected to 40 years beyond the 2017 construction
completion date for the reactors. Table 2.1-208 illustrates the projected transient
population for each sector, and projections for the years 2007, 2017, 2027, 2037,
2047, and 2057 for the non-zero sectors. The sectors that have zero values are
not illustrated in this table. Peak visitor numbers are provided when available. If
annual numbers are the only available data, then the average number of visitors
per day is calculated from the total and taken as the peak. These peak or derived
peak numbers are presented in the projected transient population.

2.1.3.3.1 Transient Population Within 10 Miles

There are numerous facilities within the 16-km (10-mi.) radius that host outdoor
activities. These include Lake Guntersville Reservoir, Goose Pond Colony, and
Buck’s Pocket State Park. These facilities combined have approximately
353,000 visitors each year, concentrated during the summer months of June, July,
and August.

There is some overlap of transient population with U.S. census (permanent)
population due to student population and a small portion of the workforce.

2.1.3.3.2 Transient Population Between 10 and 50 Miles

Within the range of 16 — 80 km (10 — 50 mi.), the bulk of transient population
comes from parks and lodging within the area. The six parks and three associated
lodges host more than 1.5 million visitors (including day and overnight-stay
visitors) per year. From 2002 to 2005, the total number of visitors to these parks
has declined by 2.54 percent.

The city of Huntsville, Alabama, located 46.7 km (29 mi.) to the west of the BLN
and with a population of more than 166,000 is home to the region’s largest airport,
Huntsville International Airport. In 2005, the airport handled nearly 1.3 million
passengers. From 1997 to 2005 the airport experienced an average increase in
passenger traffic of 3.1 percent. With passenger traffic forecast to almost double
by 2025, airport authorities have embarked on an $81 million capital improvement
program to provide new terminal facilities, expanded runway systems, more
advanced security, and enhanced flight operations. These improvements are
scheduled for completion in 2008 (References 205, 207, and 208). Lovell Field,
Chattanooga’s Metropolitan Airport, handles almost 480,000 passengers per year
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and, based on data from 2003 through 2006, the airport is experiencing an annual
passenger traffic growth rate of approximately 1.6 percent (Reference 212).
Average airport passenger numbers are shown in Table 2.1-206.

No passenger trains operate within a 16-km (10-mi.) radius of the BLN site. No
Amtrak passenger rail lines cross the 80-km (50-mi.) radius (References 206 and
209). The nearest Amtrak stations are in Birmingham, Alabama, and Gainesville,
Georgia (Reference 206).

The city of Chattanooga, Tennessee, lies on the northeast periphery of the 80-km
(50-mi.) radius. There are several large attractions in the metro area, which in
combination host 3.4 million visitors per year. One of the largest attractions is the
Tennessee Aquarium, which along with its 3D IMAX Theater, handles more than
1.3 million visitors each year. Other attractions include the Creative Discovery
Museum, Rock City Gardens, Ruby Falls, and the Tennessee Valley Railroad
Museum (Chattanooga Choo Choo).

2.1.3.3.2.1 Recreational Transients

Hunting, fishing, and wildlife watching in the portions of Alabama, Georgia, and
Tennessee included in the region are important recreational pastimes, as shown
in Table 2.1-207. The combined wildlife-related activities attract approximately

429,728 outdoor enthusiasts per year? (References 228, 229, and 230).

The northern extent of Guntersville Reservoir includes an area immediately
adjacent to the BLN site. Guntersville Reservoir receives more than

193,000 visitors annually with a peak visitation during each of the summer months
of more than 32,500 visitors per day. Professional and amateur sport-fishing
events are also held at the reservoir.

Within 24.1 km (15 mi.) of the BLN site, there are eight campgrounds with total
daily peak occupancy of approximately 1350 campers. This occupancy tally
includes special event counts for two of the facilities: Goose Pond Colony and
Camp Jackson (Boy Scouts of America), both near Scottsboro, Alabama.

Golf courses, the closest being Goose Pond Colony, host many golfing events
throughout the year. Two major events held at Goose Pond are the Spring Fling
Junior College Golf Tournament (typically held the second week of March) and the
National Junior College Golf Championship (typically held the third week of May)
(Reference 213). Goose Pond Colony has more than 100,000 visitors per year
and represents the second largest tourist draw in the vicinity of the BLN, the
largest attraction being the Unclaimed Baggage Center.

a. Visitation numbers are calculated from the 2001 U.S. Fish and Wildlife
Service National Survey of Fishing, Hunting, and Wildlife using areal
weighting.
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There are three parks run by the Georgia State Park Division located within the
80-km (50-mi.) radius: James H. “Sloppy” Floyd State Park, Cloudland Canyon
State Park, and New Echota Historic Site. These three parks account for
358,000 visitors annually. Peak seasons are spring, summer, and fall, with June
and July accounting for the greatest number of visitors.

The Chattahoochee-Oconee National Forests receive more than 2.8 million
visitors per year. However, only a small fraction of the total forest is within the
80-km (50-mi.) radius of the BLN, and any effect on transients is expected to be
minimal. The total visitor count for the portion of the national forest within the
80-km (50-mi.) radius is just over 341,000 annually (Reference 215).

2.1.3.3.22 Seasonal Population

Many of the attractions within the vicinity of the BLN site are centered around
outdoor activities. The peak times for these attractions, and the highest visitor
counts, occur from spring through mid-fall. The lowest visitor levels occur during
the winter months.

2.1.3.3.2.3 Transient Workforce

Temporary workers for construction of the new BLN facility are expected to be
accommodated in Jackson and DeKalb counties, Alabama, where approximately
1197 rental properties were available in 2000 (Reference 201). During the peak
construction period, it is estimated that an on-site workforce of approximately
3900 will be required, including a construction workforce of approximately 3250
and approximately 650 operations workers (including security personnel). Half of
these workers of these workers are expected to be in-migrants to the vicinity
(Reference 216).

21.3.3.24 Special Facilities (Schools, Hospitals, Nursing Homes, etc.)

The BLN region is home to 16 two-year and four-year colleges and universities.

Total enrollment for these schools is more than 46,000 students®

(References 217, 218, and 219). The two-year and four-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).The
majority of transient population within the 80-km (50-mi.) region visit the area for
recreational purposes. Therefore, when educational institutions are at their lowest
levels during the summer months, the overall transient population within the
80-km (50-mi.) region is still at its highest level.

Fourteen major hospitals and medical centers are situated within 80 km (50 mi.) of
the BLN. These medical facilities have a combined capacity of 3200 staffed beds

b. The effect of on-campus faculty/staff housing is minimal: the University of
Alabama in Huntsville has less than 20 faculty/staff living on campus.
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and discharge more than 167,000 patients per year. The two closest major
medical facilities to the BLN site are Highlands Medical Center in Scottsboro,
Alabama, and DeKalb Regional Medical Center in Fort Payne, Alabama. These
two facilities account for 170 beds and 5145 discharges, and 103 beds and
4296 discharges, respectively. The largest medical facility within the region is
Huntsville Hospital in Huntsville, Alabama, with 713 beds and more than
41,000 patient discharges annually (References 220, 221, and 222).

Three major nursing home facilities are located within the BLN region: Highlands
Health & Rehab, located in Scottsboro, Alabama (50-bed capacity); Cumberland
Health & Rehab, located in Bridgeport, Alabama (100-bed capacity); and
Cloverdale Manor, located in Scottsboro, Alabama (141-bed capacity)
(Reference 225).

2.1.3.3.3 Total Permanent and Transient Populations

The annual total of the special facilities and transient populations within the BLN
region is approximately 13.3 million people. The peak transient population for the
BLN region in 2007 is projected to be approximately 109,244 people
(References 202, 210, 213, 215, 228, 229, and, 230). The estimated permanent
population for 2007 for the BLN Region is approximately 1.2 million

(Reference 232). The total population within the BLN region is calculated to be
approximately 1.3 million.

2.1.34 Low Population Zone

At the BLN, the low population zone (LPZ) is defined as a 3.2-km (2-mi.) radius
from the site center point. Using this radius, portions of Hollywood, Alabama,
Town Creek, and the adjacent Tennessee River bank are incorporated into the
LPZ (Figure 2.1-209).

According to the U.S. Census Bureau 2000 data, there are 344 people living
within the LPZ, primarily north and west of the site around the town of Hollywood,
Alabama (Table 2.1-209). There are no major contributors to the transient
population in this area. This area is serviced by U.S. 72 which is routed through
the LPZ. The only other transportation feature in the LPZ is the Tennessee River
(Figure 2.1-209). There are no schools, hospitals, prisons, beaches, or parks in
the LPZ. There are no facilities within 8 km (5 mi.) that require special
consideration such as hospitals, prisons, jails, or any other facilities that involve
confined populations.

The BLN operational workforce population is estimated at 850 people, causing the
total daily population density within the LPZ to increase from 27.4 people per
sq. mi. to 95 people per sq. mi.

At the projected end of reactor operation (2057), the permanent population of the
LPZ is expected to be 504, a density value of 40.1 people per sq. mi. Combining
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this number with the estimated number of BLN employees, the total population is
1354, and the LPZ population density increases to 107.7 people per sq. mi.

2.1.3.5 Population Center

Using the definition of a population center found in 10 CFR 100.3, the nearest
population center is the city of Huntsville, Alabama, with a 2005 estimated
population of 166,313 (Figure 2.1-203) (References 231, 226, and 227).
Huntsville’s urban border, as defined by the U.S. Census Bureau, is situated
29 mi. to the west of the BLN (References 231 and 227).

Using county projection equations and projecting to the end of licensing (2057),
Fort Payne becomes the closest population center. Its urban border, as defined by
the U.S. Census Bureau, lies 18 mi. to the south east (References 231 and 227).
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

10 CFR 100.21(b).

Transient population is not considered in these calculations because

10 CFR 100.3 defines a population center as "the distance from the reactor to the
nearest boundary of a densely populated center containing more than about
25,000 residents." Transient populations by nature are not considered to be a part
of the resident population.

2.1.3.6 Population Density

The projected permanent population of the BLN region is added to the projected
transient population producing the total population. These values are plotted as a
function of distance from the center point on Figures 2.1-210 and 2.1-211 for the
first year of operation (2017) and about 5 years after the first year of operation
(2022), respectively. lllustrated on Figures 2.1-210 and 2.1-211 is the cumulative
population that would result from a uniform population density of 500 people per
sq. mi. The graphs show that the total population density for both 2017 and 2022
does not exceed 500 people per sg. mi.

The projected permanent population for 2017 is approximately 1.3 million, and the
projected transient population is 120,047. Transient population is projected using
a ratio generated from transient sector population divided by the Census 2000
population. The projected permanent population for both 2017 and 2057 are
multiplied by this ratio to calculate projected transient population. Thus, the
projected total population within an 80-km (50-mi.) radius is approximately

1.4 million. The total population density for the first year of operation is

180.8 people per sq. mi.

The projected total population within an 80-km (50-mi.) radius in 2022, about

5 years after the first year of operation for the plant, is approximately 1.5 million.
This includes the projected permanent population (1,345,928 people) and the
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projected transient population (125,455 people). The total population density is
projected to be 189.5 people per sq. mi.

STDDEP 1.1-1 2.1.4 COMBINED LICENSE INFORMATION FOR GEOGRAPHY AND
DEMOGRAPHY

BLN COL 2.1-1 This COL item is addressed in Section 2.1.

215 REFERENCES

201. U.S. Census Bureau, QT-H1, General Housing Characteristics: 2000,
Data Set: Census 2000 Summary File 1 (SF 1) 100-Percent Data for
DeKalb County, Alabama, website, http://factfinder.census.gov, accessed
on February 12, 2007.

202. Alabama Bureau of Tourism and Travel, Economic Impact: Alabama Travel
Industry 2005, pp. 2, April 17, 2006.

203. Center for Business and Economic Research/ The University of Alabama.
Alabama Population Projections 2000-2025, 2006.

204. State of Georgia, Office of Planning and Budget, Georgia 2015: Population
Projections, 2005.

205. U.S. Geological Survey, Geographic Names Information System (GNIS),
Website, http://geonames.usgs.gov/domestic/download_data.htm,
accessed on August 8, 2006.

206. Amtrak, Amtrak — Stations — South, Website, http://www.amtrak.com/
servlet/ContentServer?pagename=Amtrak/Page, accessed
September 15, 2006.

207. Huntsville Chamber of Commerce, Huntsville International Airport
Statistics (1997 — July 2006), Website, http://
www.huntsvillealabamausa.com/new_exp/community_data/
econ_performance/tables/airport/
airport_statistics2005.pdf#tsearch=%22huntsville%20international%20airp
ort%20statistics %22, accessed August 2006.

208. Port of Huntsville - Huntsville International Airport, “5-Year Construction

Plan,” Website, http://www.hsvairport.org/hia/alerts.html, accessed on
February 7, 2007.

2.1-11 Revision 1



209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

U.S. Department of Transportation, National Transportation Atlas
Databases (NTAD) 2006 Shapefile Format (CD-ROM).

State of Tennessee Department of Tourist Development, “TDTD
Announces Tennessee’s Top Attractions for 2004,” Media Release,
October 10, 2005.

Center for Business and Economic Research / The University of
Tennessee, Population Projections for Tennessee Counties and
Municipalities 2000-2020, March 1999.

Bureau of Transportation Statistics, TranStats — Chattanooga, TN — Lovell
Field (CHA), Website, http://www.transtats.bts.gov/
airports.asp?pn=1&Airport=CHA&AIirport_Name=Chattanooga,%20TN:%
20Lovell%20Field, accessed September 12, 2006.

Alabama Bureau of Tourism and Travel, Goose Pond Colony Golf,
Website, http://www.800alabama.com/things-to-do/alabama-attractions/
details.cfm?id=1023, accessed September 7, 2006.

U.S. Army Corps of Engineers, Tennessee River, Website, http://
www.lrn.usace.army.mil/opn/TNRiver/charts/58.jpg, accessed on
February 1, 2007.

U.S.Department of Agriculture, Forest Service, Region 8, National Visitor
Use Monitoring Results: Chattahoochee — Oconee National Forests,
June 2004, Website, www.fs.fed.us/recreation/programs/nvum/reports/
year4/R8_F3_chatta-oconee_final.doc, accessed September 12, 2006.

Westinghouse Electric Company, AP1000 Standard Combined License
Technical Report: Construction Plan and Startup Schedule,
APP-GW-GLR-036, Revision 0, August 2006.

College Toolkit, Colleges and Universities in Alabama, Individual School
Statistics, Website, http://www.collegetoolkit.com/College/State/1.aspx,
accessed September 6, 2006.

College Toolkit, Colleges and Universities in Georgia, Individual School
Statistics, Website, http://www.collegetoolkit.com/College/State/13.aspx,
accessed September 6, 2006.

College Toolkit, Colleges and Universities in Tennessee, Individual School
Statistics, Website, http://www.collegetoolkit.com/College/State/47.aspx,
accessed September 6. 2006.

American Hospital Directory, Individual Hospital Statistics for Alabama,

Website, http://www.ahd.com/states/hospital _AL.html, accessed
September 6, 2006.

2.1-12 Revision 1



221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

231.

232.

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

American Hospital Directory, Individual Hospital Statistics for Georgia,
Website, http://www.ahd.com/states/hospital GA.html, accessed
September 6, 2006.

American Hospital Directory, Individual Hospital Statistics for Tennessee,
Website, http://www.ahd.com/states/hospital TN.html, accessed
September 6, 2006.

U.S. Geological Survey, Hollywood, Alabama 7.5 Minute Series
Topographic Map, 1980.

Not used.

Medicare.gov, Detailed Information for Cloverdale Health Care, Inc.,
Website, http://www.medicare.gov/INHCompare/include/DataSection/
ResultsSummary/
OneHome_AlIResults.asp?dest=NAV|Results|ResultsOverview|OneHome
AllIResults|ResultsSummary&OneHomeNHC=015184%7CCLOVERDALE
+HEALTH+CARE+INC%2E#TabTop, accessed September 12, 2006.

Environmental Systems Research institute (ESRI), Census 2000 TIGER/
Line Shapefiles for Alabama, Georgia, and Tennessee, ESRI ArcData,
Website, http://arcdata.esri.com/data/tiger2000/
tiger_county.cfm?sfips=36, accessed on August 8, 2006.

U.S. Census Bureau American FactFinder, Website, http://
factfinder.census.gov/servlet/
SAFFPopulation?_submenuld=population_0& sse=on, accessed on
July 26, 2006.

U.S. Fish and Wildlife Service, 2001 National Survey of Fishing, Hunting,
and Wildlife-Associated Recreation — Alabama, March 2003 (Revised).

U.S. Fish and Wildlife Service, 2001 National Survey of Fishing, Hunting,
and Wildlife-Associated Recreation — Georgia, March 2003 (Revised).

U.S. Fish and Wildlife Service, 2001 National Survey of Fishing, Hunting,
and Wildlife-Associated Recreation — Tennessee, March 2003 (Revised).

U.S. Census Bureau, Census 2000 Urban and Rural Classification,
Website, http://www.census.gov/geo/www/ua/ua_2k.html, accessed
September 15, 2006.

U.S. Census Bureau, Census 2000 SF1 Data, Website, http://
www.census.gov/Press-Release/www/2001/sumfile1.html, accessed
September 15, 2006.

2.1-13 Revision 1



Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR
BLN COL 2.1-1

TABLE 2.1-201
COUNTIES ENTIRELY OR PARTIALLY LOCATED WITHIN THE
BLN 80-KM (50-MI.) BUFFER

Alabama Counties Georgia Counties Tennessee Counties
Jackson DeKalb Dade Walker Marion Franklin
Marshall Madison Chattooga Catoosa Lincoln Moore
Cherokee  Etowah Floyd Gordon Coffee Grundy
Blount Cullman Whitfield Sequatchie Hamilton
Morgan Limestone

(Reference 214)
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TABLE 2.1-202
U.S. CENSUS BUREAU ESTIMATED 2005 POPULATIONS
WITHIN THE 16-KM (10-MI.) RADIUS

Populated Places 2005 Estimated Population
Hollywood 929

Scottsboro 14,840

Pisgah 702

Section 763

Dutton 308

Henagar 2,507

Sylvania 1,238

(References 226 and 231)
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TABLE 2.1-203 (Sheet 1 of 6)
PROJECTED PERMANENT POPULATION FOR EACH SECTOR
0—16 KM (10 ML.)

Sector
Direction / 0-2 2-4 4-6 6-8 8-10 10-16 0-16
Year (km) (km) (km) (km) (km) (km) (km)
North
2007 6 92 65 20 93 138 414
2017 7 98 70 22 100 148 445
2027 7 105 75 23 107 159 476
2037 8 112 80 25 115 169 509
2047 8 119 85 26 122 179 539
2057 8 126 90 28 129 190 571
NNE
2007 0 77 179 192 244 457 1,149
2017 0 83 192 206 262 492 1,235
2027 0 89 206 220 280 526 1,321
2037 1 95 219 235 299 561 1,410
2047 1 101 233 249 317 595 1,496
2057 1 107 246 264 336 630 1,584
NE
2007 0 49 15 30 43 155 292
2017 0 53 16 32 47 167 315
2027 0 56 17 34 50 178 335
2037 0 60 18 37 53 190 358
2047 0 64 19 39 56 202 380
2057 0 68 20 41 60 214 403
NOTE:

Based on 2000 Census data
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TABLE 2.1-203 (Sheet 2 of 6)
PROJECTED PERMANENT POPULATION FOR EACH SECTOR
0— 16 KM (10 ML.)

Sector
Direction / 0-2 2-4 4-6 6-8 8-10 10-16 0-16
Year (km) (km) (km) (km) (km) (km) (km)
ENE
2007 0 5 14 26 69 99 213
2017 0 6 15 28 74 106 229
2027 0 6 16 30 79 114 245
2037 0 6 17 32 84 121 260
2047 0 7 18 34 89 129 277
2057 0 7 19 36 95 136 293
EAST
2007 0 8 48 184 202 1,058 1,500
2017 0 8 52 197 218 1,138 1,613
2027 0 9 56 211 233 1,218 1,727
2037 0 10 59 225 248 1,298 1,840
2047 0 10 63 239 264 1,378 1,954
2057 0 11 67 253 279 1,458 2,068
ESE
2007 0 8 36 312 483 870 1,709
2017 0 9 39 336 519 936 1,839
2027 0 9 42 360 556 1,001 1,968
2037 0 10 44 383 592 1,067 2,096
2047 0 11 47 407 629 1,133 2,227
2057 0 11 50 430 665 1,199 2,355
SE
2007 0 6 17 34 106 982 1,145
NOTE:

Based on 2000 Census data
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TABLE 2.1-203 (Sheet 3 of 6)
PROJECTED PERMANENT POPULATION FOR EACH SECTOR
0— 16 KM (10 ML.)

Sector
Direction / 0-2 2-4 4-6 6-8 8-10 10-16 0-16
Year (km) (km) (km) (km) (km) (km) (km)
2017 0 7 18 37 114 1,061 1,237
2027 0 7 20 39 122 1,139 1,327
2037 0 8 21 42 130 1,218 1,419
2047 0 8 22 45 138 1,296 1,509
2057 0 9 24 47 145 1,374 1,599
SSE
2007 0 7 13 43 162 554 779
2017 0 7 14 47 174 596 838
2027 0 8 15 50 186 639 898
2037 0 8 16 53 198 682 957
2047 0 9 17 57 211 724 1,018
2057 0 9 18 60 223 767 1,077
SOUTH
2007 0 2 8 106 207 1,603 1,926
2017 0 2 9 114 222 1,724 2,071
2027 0 2 9 122 238 1,845 2,216
2037 0 3 10 130 253 1,966 2,362
2047 0 3 11 138 269 2,088 2,509
2057 0 3 11 146 285 2,209 2,654
SSW
2007 0 0 25 100 104 635 864
2017 0 0 27 107 112 682 928
2027 0 0 28 115 120 730 993
NOTE:

Based on 2000 Census data
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TABLE 2.1-203 (Sheet 4 of 6)
PROJECTED PERMANENT POPULATION FOR EACH SECTOR
0— 16 KM (10 ML.)

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

2037 0 0 30 123 128 778 1,059
2047 0 0 32 130 136 826 1,124
2057 0 0 34 138 144 874 1,190
SwW
2007 0 5 116 340 916 3,882 5,259
2017 0 6 125 365 986 4175 5,657
2027 0 6 133 391 1,055 4,468 6,053
2037 0 7 142 417 1,124 4,762 6,452
2047 0 7 151 442 1,193 5,055 6,848
2057 0 7 160 468 1,263 5,348 7,246
wsw
2007 0 40 171 753 1,609 4,785 7,358
2017 0 43 184 810 1,730 5,146 7,913
2027 0 46 197 867 1,852 5,508 8,470
2037 0 49 209 924 1,973 5,869 9,024
2047 0 52 222 981 2,095 6,231 9,581
2057 0 55 235 1,038 2,216 6,593 10,137
WEST
2007 6 79 219 210 133 477 1,124
2017 7 85 235 226 143 513 1,209
2027 7 91 252 242 153 549 1,294
2037 8 96 269 258 163 585 1,379
2047 8 102 285 274 174 621 1,464
NOTE:

Based on 2000 Census data
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TABLE 2.1-203 (Sheet 5 of 6)
PROJECTED PERMANENT POPULATION FOR EACH SECTOR
0— 16 KM (10 ML.)

Sector
Direction / 0-2 2-4 4-6 6-8 8-10 10-16 0-16
Year (km) (km) (km) (km) (km) (km) (km)
2057 9 108 302 290 184 657 1,550
WNW
2007 27 105 238 304 83 303 1,060
2017 29 113 256 327 89 326 1,140
2027 31 121 274 350 95 349 1,220
2037 33 129 292 372 102 372 1,300
2047 35 136 310 395 108 395 1,379
2057 37 144 328 418 114 417 1,458
NwW
2007 17 81 35 29 35 134 331
2017 18 87 37 31 37 145 355
2027 20 93 40 33 40 155 381
2037 21 100 43 35 42 165 406
2047 22 106 45 37 45 175 430
2057 24 112 48 39 48 185 456
NNW
2007 15 84 26 12 50 173 360
2017 17 90 28 13 54 186 388
2027 18 97 30 14 58 199 416
2037 19 103 32 15 61 213 443
2047 20 110 34 16 65 226 471
2057 21 116 36 17 69 239 498
NOTE:

Based on 2000 Census data
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TABLE 2.1-203 (Sheet 6 of 6)
PROJECTED PERMANENT POPULATION FOR EACH SECTOR
0—16 KM (10 ML.)

Sector
Direction / 0-2 2-4 4-6 6-8 8-10 10-16 0-16
Year (km) (km) (km) (km) (km) (km) (km)
Totals
2007 71 648 1,225 2,695 4,539 16,305 25,483
2017 78 697 1,317 2,898 4,881 17,541 27,412
2027 83 745 1,410 3,101 5,224 18,777 29,340
2037 90 796 1,501 3,306 5,565 20,016 31,274
2047 94 845 1,594 3,509 5,911 21,253 33,206
2057 100 893 1,688 3,713 6,255 22,490 35,139
Cumulative 0-2 0-4 0-6 0-8 0-10 0-16
Totals (km) (km) (km) (km) (km) (km)
2007 71 719 1,944 4,639 9,178 25,483
2017 78 775 2,092 4,990 9,871 27,412
2027 83 828 2,238 5,339 10,563 29,340
2037 90 886 2,387 5,693 11,258 31,274
2047 94 939 2,533 6,042 11,953 33,206
2057 100 993 2,681 6,394 12,649 35,139
NOTE:
Based on 2000 Census data
2.1-21 Revision 1



Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR
BLN COL 2.1-1

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

Sector
16—40 40-60 60-80 16-80
Direction / Year (km) (km) (km) (km)

North
2007 867 8,858 7,260 16,985
2017 930 9,485 7,823 18,238
2027 993 10,111 8,386 19,490
2037 1,056 10,737 8,949 20,742
2047 1,118 11,363 9,511 21,992
2057 1,181 11,989 10,074 23,244
NNE
2007 8,603 7,313 12,183 28,099
2017 9,281 7,928 13,117 30,326
2027 9,959 8,544 14,051 32,554
2037 10,638 9,159 14,985 34,782
2047 11,316 9,774 15,919 37,009
2057 11,994 10,390 16,853 39,237
NE
2007 8,155 10,421 83,237 101,813
2017 8,800 11,401 88,415 108,616
2027 9,445 12,380 93,594 115,419
2037 10,090 13,359 98,773 122,222
2047 10,735 14,339 103,952 129,026
2057 11,380 15,318 109,131 135,829

Based on 2000 Census data
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TABLE 2.1-204 (Sheet 2 of 6)
PROJECTED PERMANENT POPULATION FOR EACH SECTOR
16 — 80 KM (10 - 50 MI.)

Sector
16—40 40-60 60-80 16-80
Direction / Year (km) (km) (km) (km)

ENE
2007 8,308 25,226 210,418 243,952
2017 9,258 28,108 244,013 281,379
2027 10,209 30,990 277,607 318,806
2037 11,159 33,872 311,202 356,233
2047 12,110 36,753 344,797 393,660
2057 13,060 39,635 378,391 431,086
EAST
2007 5,739 12,722 16,540 35,001
2017 6,557 13,858 18,449 38,864
2027 7,375 14,995 20,358 42,728
2037 8,194 16,131 22,267 46,592
2047 9,012 17,268 24,176 50,456
2057 9,830 18,404 26,085 54,319
ESE
2007 6,980 19,186 12,007 38,173
2017 8,003 21,454 13,388 42,845
2027 9,026 23,721 14,769 47,516
2037 10,049 25,989 16,150 52,188
2047 11,072 28,256 17,531 56,859
2057 12,095 30,524 18,912 61,531
SE
2007 13,642 5,479 16,407 35,528

Based on 2000 Census data
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TABLE 2.1-204 (Sheet 3 of 6)
PROJECTED PERMANENT POPULATION FOR EACH SECTOR
16 — 80 KM (10 - 50 MI.)

Sector
16—40 40-60 60-80 16-80
Direction / Year (km) (km) (km) (km)

2017 15,692 6,283 18,353 40,328
2027 17,742 7,087 20,299 45,128
2037 19,792 7,891 22,245 49,928
2047 21,841 8,695 24,190 54,726
2057 23,891 9,499 26,136 59,526
SSE

2007 15,294 8,107 14,189 37,590
2017 17,581 9,339 16,344 43,264
2027 19,867 10,571 18,500 48,938
2037 22,154 11,804 20,656 54,614
2047 24,440 13,036 22,811 60,287
2057 26,727 14,269 24,967 65,963
SOUTH

2007 8,552 10,860 50,008 69,420
2017 9,759 12,311 51,401 73,471
2027 10,966 13,762 52,794 77,522
2037 12,173 15,213 54,187 81,573
2047 13,380 16,664 55,580 85,624
2057 14,588 18,115 56,974 89,677
SSW

2007 4,861 37,212 26,800 68,873
2017 5,429 42,241 28,885 76,555
2027 5,997 47,270 30,970 84,237

Based on 2000 Census data
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TABLE 2.1-204 (Sheet 4 of 6)
PROJECTED PERMANENT POPULATION FOR EACH SECTOR
16 — 80 KM (10 - 50 MI.)

Sector
16—40 40-60 60-80 16-80

Direction / Year (km) (km) (km) (km)
2037 6,566 52,299 33,056 91,921
2047 7,134 57,327 35,141 99,602
2057 7,703 62,356 37,227 107,286
SW
2007 7,951 17,152 27,900 53,003
2017 8,835 19,381 31,893 60,109
2027 9,719 21,609 35,887 67,215
2037 10,603 23,838 39,880 74,321
2047 11,487 26,067 43,874 81,428
2057 12,370 28,296 47,867 88,533
WwWSsSw
2007 3,698 16,148 17,391 37,237
2017 4,045 17,862 18,839 40,746
2027 4,393 19,576 20,287 44,256
2037 4,740 21,290 21,734 47,764
2047 5,087 23,005 23,182 51,274
2057 5,434 24,719 24,630 54,783
WEST
2007 3,133 79,963 156,786 239,882
2017 3,373 87,855 172,494 263,722
2027 3,612 95,747 188,201 287,560
2037 3,851 103,639 203,908 311,398
2047 4,090 111,532 219,616 335,238

Based on 2000 Census data
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TABLE 2.1-204 (Sheet 5 of 6)
PROJECTED PERMANENT POPULATION FOR EACH SECTOR
16 — 80 KM (10 - 50 MI.)

Sector
16—40 40-60 60-80 16-80
Direction / Year (km) (km) (km) (km)

2057 4,330 119,424 235,323 359,077
WNW
2007 2,098 16,127 35,121 53,346
2017 2,257 17,682 37,990 57,929
2027 2,416 19,236 40,858 62,510
2037 2,575 20,791 43,726 67,092
2047 2,734 22,345 46,595 71,674
2057 2,893 23,900 49,463 76,256
NW
2007 1,587 6,063 16,328 23,978
2017 1,707 6,460 17,282 25,449
2027 1,827 6,857 18,235 26,919
2037 1,947 7,254 19,188 28,389
2047 2,066 7,650 20,142 29,858
2057 2,186 8,047 21,095 31,328
NNW
2007 556 16,037 33,913 50,506
2017 596 17,107 36,618 54,321
2027 636 18,176 39,323 58,135
2037 676 19,245 42,028 61,949
2047 716 20,315 44,733 65,764
2057 757 21,384 47,438 69,579

Based on 2000 Census data
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TABLE 2.1-204 (Sheet 6 of 6)
PROJECTED PERMANENT POPULATION FOR EACH SECTOR
16 — 80 KM (10 - 50 MI.)

Sector
16—40 40-60 60-80 16-80
Direction / Year (km) (km) (km) (km)
Totals
2007 100,024 296,874 736,488 1,133,386
2017 112,103 328,755 815,304 1,256,162
2027 124,182 360,632 894,119 1,378,933
2037 136,263 392,511 972,934 1,501,708
2047 148,338 424,389 1,051,750 1,624,477
2057 160,419 456,269 1,130,566 1,747,254
Cummulative 16—40 16—-60 16-80
Totals (km) (km) (km)
2007 100,024 396,898 1,133,386
2017 112,103 440,858 1,256,162
2027 124,182 484,814 1,378,933
2037 136,263 528,774 1,501,708
2047 148,338 572,727 1,624,477
2057 160,419 616,688 1,747,254
Based on 2000 Census data
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TABLE 2.1-205
MAJOR CONTRIBUTORS TO TRANSIENT POPULATION
WITHIN 80 KM (50 ML.)

Average Daily Peak Daily

Facility Name Transients Transients
Twickenham Historic District 6,301 -
Boaz Outlet Shopping 6,250 --
Noccalula Falls Park 2,740 -
Unclaimed Baggage Center 2,740 --
Tennessee Aquarium 2,345 -
Annual Bridgeport Jubilee -- 2,000
First Monday 2,000 -
Chattanooga Choo Choo 1,623 --
IMAX 3D Theater 1,386 -
Chattahoochee-Oconee National Forests 1,266 --
Lookout Mountain Inclined Railway 1,189 --
Rock City Gardens 1,110 --
Ruby Falls 1,071 --
US Space and Rocket Center 877 --
Native American Festival -- 850
Lake Winnepesaukah Amusement 822 --
Little River Canyon Nat'l Preserve 822 --
Huntsville Botanical Garden 685 --
James H Floyd State Park 646 --
Monte Sano State Park 645 --
Lake Guntersville State Park 612 --
Creative Discovery Museum 600 --
DeSoto State Park 548 --
Jack Daniels Distillery 548 --
Madison County Nature Trail -- 500
Goose Pond Golf Colony and Plantation 450 --
Alabama Constitution Village 411 -
Town of Woodville Festival -- 400
Southern Belle Riverboat 356 --
Cloudland Canyon State Park 298 --
Huntsville Museum of Art 211 --
Gadsden Museum of Art 192 --
Tennessee Valley Railroad Museum 192 --
Burritt Museum and Park 137 --
Cathedral Caverns 102 --

(Selected References from References 202, 210, 213, 215, 228, 229, 230)
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TABLE 2.1-206
DAILY AND ANNUAL PASSENGER COUNTS FOR
COMMERCIAL AIRPORTS IN THE BLN REGION

Avg. Daily Annual Passenger
Airport Name Passenger Count Count
Huntsville International Airport 3,466 1,265,153
Chattanooga — Lovell Field 1,315 480,000

(Reference 207 and 212)
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TABLE 2.1-207

Bellefonte Nuclear Plant, Units 3 & 4

HUNTING, FISHING, AND WILDLIFE WATCHING WITHIN THE

BLN REGION
Alabama Number of Visitors Number of Visitors
Activity State BLN Region
Fishing 851,000 73,440
Hunting 423,000 36,504
Wildlife Watching 1,016,000 87,679
Total 2,290,000 197,623
Georgia
Activity State BLN Region
Fishing 1,086,000 24,451
Hunting 417,000 9,389
Wildlife Watching 1,494,000 33,637
Total 2,997,000 67,476
Tennessee
Activity State BLN Region
Fishing 903,000 44,429
Hunting 359,000 17,663
Wildlife Watching 2,084,000 102,536
Total 3,346,000 164,629
BLN Region Total 429,728

(References 228, 229, and 230)
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TABLE 2.1-208
PROJECTED TRANSIENT POPULATION FOR EACH SECTOR
0 — 80 KM (50 MI.)

Distance(km) Direction 2007 2017 2027 2037 2047 2057
8 SSW 678 725 779 834 881 935
16 WSWwW 5,582 6,003 6,426 6,847 7,269 7,691
40 NE 2,130 2,298 2,467 2,635 2,804 2,972
40 NNE 990 1,067 1,145 1,224 1,302 1,380
40 SE 919 1,057 1,195 1,333 1,471 1,609

40 SSE 115 132 150 167 184 201
40 SSW 87 98 108 118 128 139
40 SW 490 544 598 653 707 762
40 WSW 554 606 658 710 762 814
60 ENE 1,529 1,703 1,878 2,053 2,227 2,402
60 N 1,564 1,675 1,785 1,896 2,006 2,117
60 SSE 615 708 801 895 988 1,082
60 SSW 119 136 152 168 184 200
60 SW 773 874 974 1,075 1,175 1,276
60 w 8,575 9,422 10,268 11,115 11,961 12,807
60 WSW 542 600 658 715 773 830
80 E 440 491 542 592 643 694
80 ENE 17,563 20,368 23,172 25,976 28,780 31,584
80 ESE 1,219 1,359 1,499 1,639 1,780 1,920
80 NE 15,019 15,953 16,888 17,822 18,757 19,691
80 NNW 4,424 4777 5129 5482 5,835 6,188
80 S 3,532 3,630 3,728 3,827 3,925 4,024
80 SE 2215 2478 2,741 3,004 3,266 3,529
80 SSE 55 63 72 80 88 97
80 SSW 8,673 9,348 10,023 10,698 11,373 12,048
80 w 30,842 33,932 37,022 40,112 43,201 46,291
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TABLE 2.1-209
POPULATION DISTRIBUTION IN THE LOW POPULATION

ZONE

0-1 1-2 0-2

(mi) (mi) (mi)

N 2 56 58
NNE 0 22 22
NE 0 14 14
ENE 0 3 3
E 0 3 3
ESE 0 4 4
SE 0 3 3
SSE 0 3 3
S 0 0 0
SSW 0 0 0
SW 0 0 0
WSW 0 6 6
W 6 30 36
WNW 20 45 65
NW 8 48 56
NNW 9 62 71

Total 45 299 344
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STD DEP 1.1-1

BLN COL 2.21
BLN COL 3.3-1
BLN COL 3.5-1

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

2.2 NEARBY INDUSTRIAL, TRANSPORTATION, AND MILITARY
FACILITIES

This section of the referenced DCD is incorporated by reference with the following
departure(s) and/or supplement(s).

The Bellefonte Nuclear Plant, Units 3 and 4 (BLN) is located in Jackson County,
Alabama. Jackson County is bordered on the west by Madison County, Alabama;
on the north by Franklin and Marion counties, Tennessee; on the east by Dade
County, Georgia, and DeKalb County, Alabama; and on the south by Marshall
County, Alabama, as seen in Figure 2.1-203.

The BLN is accessible by road, river, and rail. Interstate 59 connects Birmingham,
Alabama, with Chattanooga, Tennessee, and its closest point to the BLN is
approximately 18 mi. east-southeast (Reference 223). U.S. Highway 72 runs
parallel to the Tennessee River through the city of Scottsboro, Alabama, (11.3 km
[7 mi.]) southwest) and the town of Hollywood, Alabama (3 mi. west)
(References 214 and 223). The Tennessee River borders the site boundary from
approximately Tennessee River mile (TRM) 390 to TRM 393. Norfolk Southern
Railway Company (NSRC) owns and operates a railroad line that runs through the
city of Scottsboro, Alabama, and the town of Hollywood, Alabama

(Reference 204). The NSRC railroad is 2.7 mi. northwest of the site center point.
A spur line owned and controlled by the Tennessee Valley Authority (TVA)
connects the plant to the mainline (Reference 223).

This section of the safety analysis report provides information regarding the
potential effects on the safe operation of the nuclear facility from industrial,
transportation, mining, and military installations in the BLN 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 BLN, there are two state highways, one federal
highway, one railroad, and one navigable river, all with commercial traffic
(Reference 223). There are four industrial facilities, including manufacturing sites
and a city landfill within 5 mi. of the center point (Reference 202). One airport is
also located within 5 mi. of the site center point (References 228 and 229).
Specifically, the following transportation routes and facilities are shown in

Figure 2.2-201:
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. City of Scottsboro Landfill.
. Great Western Products.
. Maples Industries.
. Scottsboro Coca-Cola Enterprises, Inc.
. U.S. 72.
. Alabama 40.
. Alabama 279.
. NSRC Mainline.
. Tennessee River.
. Scottsboro Municipal Airport — Word Field.

Environmental Data Resources Inc. (EDR) provided the results from a database
search of petroleum storage tanks registered by the state of Alabama. State
regulations for tank registrations were reported to be compliant and consistent
with federal regulations. Alabama requires that above ground and underground
petroleum storage tanks with a capacity greater than 110 gal. be registered. The
registered tank database includes petroleum storage tanks used for bulk, retail,
industrial, private, airport, and governmental purposes. Agricultural tanks with a
storage capacity greater than 1100 gal. must be registered. Fuel tanks for backup
generators must be registered if their storage capacity is greater than 110 gal.
Alabama does not require registration of residential fuel oil storage tanks
(Reference 202).

A fuel distribution center, The Fuel Center (Discus Oil Company), is located in
Hollywood, Alabama, 3 mi. west of the BLN and has 14 aboveground storage
tanks (ASTs) located on-site. These 14 tanks have a storage capacity of
184,500 gal. and currently contain unleaded gasoline, supreme gasoline, high-
sulfur diesel, low-sulfur diesel, motor oil, and hydraulic oil. Contents of the

14 storage tanks are available in Table 2.2-201.

In addition to The Fuel Center, there are 11 other locations within a 5-mi. radius of
the BLN that have registered underground storage tanks (USTs) and/or ASTs
(Reference 202). These additional storage tanks are located at local convenience
stores, businesses, or municipal facilities. Table 2.2-201 lists the contents and
capacity of the registered storage tanks within a 5-mi. radius of the BLN
(Reference 202). Figure 2.2-201 illustrates the location of the registered storage
tanks within a 5-mi. radius of the BLN.
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Mining and quarrying operations are discussed in Subsections 2.2.2.1.6 and
2.2.2.2.5. Oil and gas pipelines are discussed in Subsection 2.2.2.3. Military
bases and missile sites are discussed in Subsections 2.2.2.1.7 and 2.2.2.2.6.
None of these facilities are located within a 5-mi. radius of the BLN. Evaluations of
explosions postulated to occur on transportation routes near nuclear power plants
are addressed in Section 2.2.3.

AP1000 Standard Plants contain liquid hydrogen and compressed hydrogen in the
amounts of 1500 gallons at 150 pounds per square inch gas (psig) and 500 scft at
6000 psig respectively. The plants do not contain liquid oxygen or propane. Both

hydrogen storage tanks are located in the hydrogen storage area adjacent to the
cooling towers, in the northeast corner of the site. The BLN also has quantities of
liquid nitrogen and liquid carbon dioxide located in the turbine building.

222 DESCRIPTIONS

The industries within the immediate BLN area are mostly located in Scottsboro,
Hollywood, and Stevenson, Alabama. Figure 2.2-201 shows the location of the
industries within 5 mi. of the BLN site center point. Table 2.2-202 lists the
industrial facilities near the BLN, their primary function/major products, and the
number of persons employed (References 205, 206, 207 and 217).

2.2.21 Description of Facilities

Four major industrial facilities are located within 5 mi. of the BLN. Descriptions of
these facilities are detailed in Subsections 2.2.2.1.1 t0 2.2.2.1 4.

Subsection 2.2.2.1.5 provides detailed information on the Widows Creek Fossil
Plant, the electrical generation station closest to the BLN site.

Subsection 2.2.2.1.6 details mining and quarrying activities in the area and
Subsection 2.2.2.1.7 details military facilities near the site.

22211 Scottsboro Landfill

The City of Scottsboro, Alabama, operates a 120- ac. landfill located 3 mi. north of
the BLN.

2.2.21.2 Maples Industries

Maples Industries is a large manufacturing plant producing carpet and rug
products. This facility is located 4.9 mi. southwest of the site center point in
Scottsboro, Alabama.

22213 Scottsboro Coca-Cola Enterprises, Inc

The Scottsboro Coca-Cola Enterprises, Inc., facility is a major distribution center
for Coca-Cola products, located 3.8 mi. west-southwest of the site center point.
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22214 Great Western Products

Great Western Products manufactures snack food processing equipment,
supplies, and accessories. This facility is located 2 mi. west of the site center point
in Hollywood, Alabama.

2.2.2.15 Electrical Generation Plants

Widows Creek Fossil Plant is a coal-fired electrical generation plant operated by
the TVA. The plant is located 15 river miles upriver of the site center point on the
Tennessee River, between the towns of Stevenson and Bridgeport, Alabama, at
TRM 408. The facility consists of eight units with a winter net dependable
generating capacity of 1629 MWe. The plant consumes approximately 10,000 T.
of coal per day and produces about 10 billion kWh of electricity per year
(Reference 207). Table 2.2-204 lists hazardous materials reported to the EPA and
their quantities. Occupational Safety and Health Administration (OSHA)
permissible exposure limits for the reported materials are provided in

Tables 2.2-205, 2.2-206, and 2.2-207 (References 215, 219, and 221). No nuclear
electrical generation plants are located within 50 mi. of the BLN.

22216 Mining and Quarrying Activities

No mining and quarrying activities are located within 5 mi. of the BLN site center
point. Six permitted mines and one permitted non-fuel mine are located within
Jackson County, but there are no drilling operations in the county

(Reference 216).

22217 Military Facilities

No military facilities lie within 5 mi. of the BLN site center point. However, two
military facilities are situated within 50 mi. of the site center point: Arnold AFB,
located 47 mi. north of the site, and Redstone Arsenal, located approximately
48 mi. west of the site (Reference 239).

Other than the Redstone Arsenal, there is no evidence of missile sites in the
region. Redstone Arsenal includes the U.S. Army Aviation and Missile Command
(AMCOM), the Space and Missile Defense Command, and major components of
the Defense Intelligence Agency and the Missile Defense Agency

(Reference 204).

Arnold Air Force Base operates aerodynamic and propulsion wind tunnels, rocket
and turbine engine test cells, space environmental chambers, arc heaters, ballistic
ranges, and other specialized units. The Arnold Engineering Development Center
is an U.S. Air Force material command facility (Reference 203).
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2.2.2.2 Description of Products and Materials
22221 Scottsboro Landfill

This landfill is divided into two sections: a 25-ac. unlined Class C and D section,
and a 55-ac. lined sanitation section. This facility is permitted to accept 190 T. per
day of household and/or industrial waste from Jackson, Madison, and DeKalb
counties, Alabama. This facility is not permitted to accept hazardous waste, and
there are currently no plans to expand this facility.

22222 Maples Industries

Products made by Maples Industries are sold in various outlets, including large
retail stores such as Kohl's and Linens 'n Things. In 2004, Maples Industries
completed a $6 million expansion of the Scottsboro facility, adding 48,000 sq. ft.
(Reference 217). Table 2.2-203 lists maximum amounts of hazardous materials
stored at Maple Industries.

22223 Scottsboro Coca-Cola Enterprises, Inc

This major distribution center has no plans to expand this facility in the immediate
future (Reference 205). According to the Jackson County Emergency
Management Agency, no hazardous materials are listed as being stored at this
location.

22224 Great Western Products

Great Western Products has no plans to expand this manufacturing facility
(Reference 206). A list of potentially hazardous materials stored at this location is
shown in Table 2.2-215.

2.2.2.2.5 Mining and Quarrying Activities

There are no mining and quarrying activities located within 5 mi. of the site. Since
there are no mines or quarrying activities located near the site, there are no
explosives used in the area that would be associated with mining or quarrying
activities.

22226 Military Facilities

There are no military facilities, including bombing ranges and jet fuel storage
facilities, located within 5 mi. of the site. There are no known transportation routes
for military grade munitions or jet fuel located near the site.

22227 Waterways

The nearest navigable waterway to the BLN is the Guntersville
Reservoir/Tennessee River, adjacent to the project boundary. The BLN project
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boundary is situated between TRM 390 and TRM 393. Table 2.2-209 lists the
types and amounts of cargo shipped by barge on the Tennessee River for the year
2004 (Reference 226). Table 2.2-210 lists the type and amounts of commodities
shipped past TRM 392 in 2004.

The nearest major port to the BLN site is located 35 mi. south in the town of
Guntersville, Alabama, in Guntersville Harbor, between TRM 358 and TRM 359.
Major commodities processed at this port are grain, petroleum, and wood
products (References 224 and 232). Table 2.2-211 shows the type and amount of
commodities shipped between TRM 358 and TRM 363 on the Tennessee River in
2004 (Reference 225). Six items listed in Table 2.2-211 are considered hazardous
cargo.

22228 Highways

The nearest highway with heavy commercial traffic is U.S. 72, passing
approximately 1.5 mi. to the northwest at its closest point. In addition to U.S. 72,
segments of Alabama highways 40 and 279 are located within a 5-mi. radius of
the site center point. Any material registered with the federal government as a
hazardous material is allowed to travel along any public road in the State of
Alabama, provided it is properly packaged and transported. The amount of
explosives shipped along the public roads within 5 mi. of the facility is unknown.
No federal, state, or local agencies are required by law to keep records of
transportation of hazardous materials; therefore, no data is available.

2.2.2.2.9 Railroads

Norfolk Southern Railroad Company (NSRC) owns and operates a railroad line
that runs through the city of Scottsboro, Alabama, and the town of Hollywood,
Alabama, approximately 3 mi. northwest of the site. 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 BLN site. Iltems that may be legally
transported on the rails near the site include many types of hazardous materials
and other industrial chemicals. Table 2.2-208 lists the top 25 commodities shipped
through Hollywood, Alabama, between September 2005 and September 2006.
OSHA permissible exposure limits for the reported materials are provided in
Tables 2.2-205, 2.2-206, and 2.2-207 (Reference 219).

2.2.2.3 Description of Pipelines

No cross-county pipelines are located in the vicinity of the BLN. However, there
are local residential, commercial, and industrial distribution pipelines near the site.

2224 Description of Waterways

The BLN Units 3 and 4 are located about 3500 ft. north-northwest of the
Guntersville Reservoir/Tennessee River, the closest navigable waterway.
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Fifty-five river ports are located within an 50-mi. radius of the BLN. The nearest
ports are Scottsboro and Fort Payne Forest Products, Mannington Bellefonte, and
Tennessee Valley Port; however, these ports are currently not in operation. The
nearest operating port is the Mead Corporation's Stevenson Mill Dock (Reference
223).

The closest lock and dam is located south of the site in Guntersville, at the
beginning of the Guntersville Reservoir. The Guntersville dam was completed in
1939 and is 94 ft. high and 3979 ft. long. This dam has two locks, with the larger
lock completed in 1965 (Reference 224).

Different types of barges navigate the Tennessee River. Among these are dry
covered barges, single-hull tank barges, double-hull tank barges, dry open
barges, and deck barges. Tugboats and push boats operate on the Tennessee
River, as well as personal watercraft (Reference 230).

The mean depth of the Guntersville Reservoir is 15 ft., and the average depth of
the Tennessee River is a minimum of 11 ft. (References 226 and 227). The
Guntersville Reservoir averages 25.7 ft. deep along the BLN site boundary in the
shipping channel.

Figure 2.1-201 shows the location of the intake structure in the Guntersville
Reservoir/Tennessee River for Units 3 and 4. This intake structure is located near
TRM 392 at the southern end of Bellefonte Island on the western shore of the
Tennessee River. The shipping channel generally follows the center of the river
and the eastern fork around Bellefonte Island. Water from the Guntersville
Reservoir/Tennessee River is withdrawn at this location for use as cooling tower
makeup, service water cooling system makeup, and other miscellaneous water
uses.

2225 Description of Highways

As stated in Subsection 2.2.2.2.8, the nearest highway with heavy commercial
traffic is U.S. 72, passing approximately 1.5 mi. to the northwest at its closest
point. In addition to U.S. 72, segments of Alabama highways 40 and 279 are
located within a 5-mi. radius of the site center point. Any material registered with
the federal government as a hazardous material is allowed to travel along any
public road in the State of Alabama, provided it is properly packaged and
transported. 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.

2.2-7 Revision 1



Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

Estimated annual average daily traffic (AADT) counts in 2005 indicate the
following:

. 16,720 vehicles travel on U.S. 72 at mile 145.4 (west of the site).

. 5050 vehicles travel on Alabama 279 at mile 9 (west of the site), located
before Alabama 279 merges with U.S. 72.

. 6120 vehicles travel on Alabama 40 at mile 1.7 (south of the site).

. 13,760 vehicles travel past mile 148.2 (north of the site) on U.S. 72
(Reference 220).

2.2.2.6 Description of Railroads

NSRC owns and operates a railroad line that runs through the city of Scottsboro,
Alabama, and the town of Hollywood, Alabama. This railroad line is the main line
in northern Alabama running from Memphis, Tennessee, through Huntsville,
Alabama, to Chattanooga, Tennessee (Reference 201). At its closest point, the
line runs about 3 mi. northwest of the BLN site center point.

On average, 40 trains per day pulling an average of 75 cars use this rail line and
travel at speeds up to 50 mph. This line is used for freight service only; no
passenger trains use this line (Reference 222).

As stated in Subsection 2.2.2.2.9, 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 BLN site. Items that may be legally transported on the
rails near the site include many types of hazardous materials and other industrial
chemicals. Table 2.2-208 lists the top 25 commodities shipped through Hollywood,
Alabama, between September 2005 and September 2006. OSHA permissible
exposure limits for the reported materials are provided in Tables 2.2-205, 2.2-206,
and 2.2-207 (Reference 219).

2227 Description of Airports
2.2.2.71 Airports

One airport, Scottsboro Municipal Airport - Word Field, is situated within 5 mi. of
the BLN site center point. The airport, located 4.9 mi. west to southwest, has a
5250-ft. asphalt runway oriented in a southwest to northeast direction, and is used
primarily by single-engine private aircraft. There are 22 single-engine, one multi-
engine, and six ultra-light aircraft based at the field. The average number of
operations (landings and takeoffs are counted separately) is 21 per day. Transient
general aviation accounts for 81 percent of operations and about 19 percent of
operations are local general aviation (References 228 and 229). There are no
designated pilot training areas near the site.
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Approach and departure paths at Scottsboro Municipal Airport are not directly
aligned with the BLN. On a long approach, a plane is expected to get no closer to
the plant site than 2 mi., and there are no holding patterns associated with the
Scottsboro Municipal Airport.

One fatal aviation accident occurred in the last 20 years within 5 mi. of the BLN.
This fatal accident occurred near Scottsboro, Alabama, on June 19, 2003. Two
deaths were associated with this accident. In the past 40 years, no other fatal
aviation accidents occurred within 5 mi. of the BLN. During the same 40-year
period, seven aviation accidents were reported in Scottsboro, Alabama; one
aviation accident occurred in Section, Alabama; one in Dutton, Alabama; one in
Pisgah, Alabama; and none in Hollywood, Alabama (Reference 218).

The closest commercial airport is Chattanooga Metropolitan Airport - Lovell Field,
located 47 mi. northeast in Chattanooga, Tennessee. Lovell Field has two asphailt
runways: one that is 5000 ft. long, and one 7400 ft. long. Federal Aviation
Administration (FAA) information, effective October 25, 2006, indicates that

89 planes and one helicopter are based at this airport: 31 of these are single-
engine aircraft, 32 are multi-engine aircraft, and 26 are jets. Lovell Field averages
252 aircraft operations a day. Transient general aviation accounts for 41 percent
of operations, 20 percent are air taxi, 19 percent are military, 14 percent are local
general aviation, and 5 percent are commercial (References 212 and 213).

Fifty-three aviation accidents or incidents have occurred since 1962 in
Chattanooga, Tennessee. Of the 53 accidents, five have been fatal
(Reference 211).

The next closest commercial airport is Huntsville International Airport, which is
located 49 mi. west-southwest of the BLN site center point. The airport has two
asphalt runways: one that is 10,006 ft. long, and one 12,600 ft. long. FAA
information, effective June 7, 2006, indicates that 100 aircraft are based on the
field: 69 of these are single-engine aircraft, 20 are multi-engine aircraft, nine are
jet aircraft, and two are helicopters. The average number of operations is about
283 per day. Air taxis account for 32 percent of operations, 24 percent are military,
21 percent are transient general aviation, 17 percent are local general aviation,
and 6 percent are commercial (References 230 and 231).

Ninety-two aviation accidents have occurred since 1962 in Huntsville, Alabama.
Of the 92 accidents, nine have been fatal (Reference 210).

Historical flight data recorded prior to 2006 shows an average annual increase of
4.1 percent in the number of airline passengers at Huntsville International Airport
(Table 2.2-212). Based on the data in Table 2.2-212, Table 2.2-213 provides
projections for air traffic at Huntsville International Airport to fiscal year 2025.
Historical passenger traffic and projected passenger traffic for Chattanooga
Metropolitan Airport is not available to the public. Scottsboro Municipal Airport is
currently adding additional T-Hangars, a specific type of aircraft hangar usually
used for smaller aircraft. The airport has filed an application with the FAA to
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publish a global positioning system approach path for the airport. Scottsboro
Municipal Airport is also planning to increase the maximum gross weight limit of
aircraft landing at the airport by upgrading runways in the near future. The current
maximum gross weight limit is 15,000 Ib. per single axle. Huntsville International
Airport is undergoing an $81 million expansion and renovation that is projected to
be completed in 2008. This expansion and renovation is expected to meet the
projected demands of the future by enlarging many existing airport facilities,
including parking facilities, public screening and waiting areas, concession areas,
and baggage claim carousels (Reference 233).

Approach and departure paths at Huntsville International Airport are not aligned
with the BLN site. All runways, existing and proposed, are aligned north-south
(Reference 233). No holding patterns are associated with Huntsville International
Airport near the site. Approach and departure paths at Chattanooga Metropolitan
Airport are not aligned with the BLN site. Both existing runways are aligned in a
general north-south direction (Reference 213). No holding patterns are associated
with Chattanooga Metropolitan Airport near the site.

2.2.2.7.2 Airways

Three low-altitude (below 18,000 ft.) federal air routes are located within 35 mi. of
the BLN site as shown in Figure 2.2-202 (Reference 209). Also known as Victor
air routes, these low-altitude routes are flown primarily by general aviation aircraft.
They are typically 8 nautical miles wide, and they occupy the airspace between
18,000 ft. msl and the floor of controlled airspace, 700 ft. - 1200 ft. There are no
military training routes within 10 mi. of the site center point. Due to the distance
between these airways and the location of the BLN site, no further analysis of
hazards from air traffic along the closest low-altitude airways is necessary.

Five high-altitude (18,000 ft. - 45,000 ft. msl pressure altitude) federal air routes
are located within 35 mi. of the site as shown in Figure 2.2-202 (Reference 208).
These high-altitude airways are used primarily by commercial air carriers, the
military, and high-performance general aviation aircraft. These routes are also

8 nautical miles wide and are extended from 18,000 ft. to 45,000 ft., the top of
controlled airspace. Flights above 18,000 ft. are required to be instrument flight
rules flights; therefore, altitudes and routes are assigned by air traffic controllers.
Because the centerline of Airway J73 is in close proximity (approximately 3 mi.
west) of the BLN site, an evaluation of hazards from air traffic along high-altitude
airways is presented in Section 3.5.1.6.

2228 Projections of Industrial Growth
Four industrial parks are located in Jackson County, Alabama. As of October

2006, no additional industrial parks were proposed for the county. As of August
2006, 2533.9 ac. in Jackson County, Alabama, are available for industrial and
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agricultural uses. The table below indicates in which Jackson County cities the
available acreage is located.

Land Available for Industrial

Location and Agricultural Uses
Bridgeport, AL 1213.9 ac.
Stevenson, AL 794 ac.
Scottsboro, AL 526 ac.

In addition, 44.4 ac. of existing structures are available for industrial uses in
Jackson County, Alabama.

The Jackson County, Alabama, area is experiencing growth and more economic
activity now than in recent history. For example, a 240-ac. industrial park that
opened in 1989 recently completed its initial build-out, and the adjacent 60 ac.
was purchased in 2000 for continued expansion. Companies wishing to locate to
the area can be accommodated by the existing infrastructure and zoned industrial
land.

No mining and quarrying activities are located within 5 mi. of the BLN site center
point. Six permitted mines and one permitted non-fuel mine are located within
Jackson County, but there are no drilling operations in the county

(Reference 216).

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. 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.

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, collisions with the intake structure, and liquid spills.

2.2-11 Revision 1



Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

2.2.3.11 Explosions

Determination of safe standoff distances considered explosion of solid substances
both intended and unintended for use as explosive, confined vapor cloud
explosion (VCE), and local unconfined VCE.

Solid Material Explosion

Regulatory Guide 1.91 cites an inequality for R, the minimum safe distance to an
overpressure of 1 psi, as

R>45 W13 (1)

Where W = equivalent mass of trinitrotoluene (TNT) (Ibm), and R is in feet.

Regulatory Guide 1.91 states "For solid substances not intended for use as
explosives but subject to accidental detonation, it is conservative to use TNT
equivalence of one in establishing safe standoff distances, i.e., use the cargo
mass." Therefore, the equivalent mass of TNT in this scenario is estimated as
W equals M, where M is the mass of maximum cargo of that commodity.
Equation (1) becomes

R>45M"3 (2)
For those substances intended for usage as an explosive Equation (2) becomes
R > 45 [(RE)* M]"3 (2A)

where RE = the relative effectiveness factor. This is the measurement of an
explosive's power for military purposes, and is used to compare an explosive's
effectiveness relative to TNT by weight only.

Confined Vapor Cloud Explosion

The equivalent mass of TNT for other commaodities for the VCE is found by
W=m (HCcommodity IHCTNT) (3)

where m = the mass of the commaodity in question and HCynt and HCommodity

are the heats of combustion of TNT and the commodity, respectively. The heat of
combustion for TNT is 4,680 kJ/kg.

The enclosed vapor cloud explosion scenario assumes that the container has
been breached and sufficient material has been lost to leave a vapor space filled
with an explosive gas mixture. An ignition source is introduced and combustion
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occurs. Due to the confined space, the internal pressure rises rapidly and
eventually ruptures the container. This magnifies the detonation effects. The blast
energy has a mass equivalence of 240 percent. The mass of explosive gas
mixture that can be confined in the hold of the barge is limited by the vapor space
volume available. The analysis assumes the entire hold was void of any liquid
thus maximizing the mass of the explosive vapor mixture. The mass of the
commodity involved in a confined vapor space explosion is derived by the
following:

M ful = M/0.8

where Mg, is the mass of the commaodity needed to fill the entire container and

M is the maximum possible storage amount of that quantity. The 80 percent factor
is based on assumption that the volume of the storage container is initially
assumed to be 80 percent full of liquid, with 20 percent vapor space remaining.
This implicitly assumes that the mass values of commodity involved constitute the
liquid portion of the container. This assumption effectively assigns an additional
20 percent container volume on top of the volume necessary to house the
maximum liquid mass. Further, in deriving the mass of the commodity retained in
the enclosed container, it is assumed the entire hold is filled with vapor.

The volume of the container is,
V=M1 / Pliquia = (M/0.8)*(1/ pjiquia)

In order to quantify the material involved in the confined vapor cloud explosion, it
is necessary to determine the amount of vapor in the container.

M= Myapor= Vcontainer” Pliquid™ (M/0.8)*(1/ pliquid)* Pvapor
Finally,

m =M (pyapor/Pliquid) / 0-80 (4)

where py 4,0, is the vapor density, pjiqiqg is the liquid density, and M and m are
defined previously.

Therefore, for the confined VCE, combining equations (1), (3), (4) and assumption
that the blast energy potentially available from detonations of confined vapor
clouds is a TNT mass equivalence of 240 percent, yields,

R > 45 [(2.40/0.80) M (puapor/Piquid) (HCoommodity HCTnm)I™® (°)
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Where R = The safe distance to an overpressure of 1 psi (feet)
M = The mass of the maximum cargo of that commodity (Ibm)
Pvapor = The vapor density (Iom/ft*)
Pliquid = The liquid density (Ibm/ft3)
HC commodity = The heat of combustion of the commodity (kJ/kg)
HCtnT = The heat of combustion of TNT (4,680 kJ/kg)

The vapor density in Equation (5) is derived from the ideal gas law

Pvapor=(P"MW)/(R*T)

where P is the absolute pressure, R is the universal gas constant, T is the
absolute temperature and MW is molecular weight.

Unconfined Local Vapor Cloud Explosions

Regulatory Guide 1.91 states that for "detonations of vapor clouds formed after an
accidental release," "there have been accidents in which estimates of the calorific
energy released were as high as 10 percent." For the most conservative free VCE
case in terms of the mass involved in the VCE, all of the possible storage mass is
involved in the VCE. For VCEs remote to the site, this is overly conservative and
dispersion effects should be taken into account. Therefore, for the local VCE,
combining equations (1) and (3), and assumptions above, the distance to a 1 psi
overpressure is found by

R > 45 [0.10*M*(HC sommodity /HCTNT)'
where R = The safe distance to an overpressure of 1 psi (feet)
M = The mass of the maximum cargo of that commaodity (Ibm)
HCcommodity = The heat of combustion of the commaodity (kJ/kg)
HCtnT = The heat of combustion of TNT (4,680 kJ/kg)

2.2.3.1.11 Transportation Routes

Accidents were postulated for the nearby highways, railroads and waterways. The
nearest highway with heavy commercial traffic is U.S. 72, which passes
approximately 1.13 miles northwest of the BLN at its closest point to the site
boundary. This distance to the site boundary is used for the explosion evaluations,
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instead of the distance to the nearest safety related structure, to provide some
additional conservatism to the evaluation. The accident of concern along U.S. 72
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 1 Ib/in? at the critical
structures on the BLN site. The maximum probable hazardous cargo for a single
highway truck is presented in terms of equivalent trinitrotoluene (TNT). The TNT

d
equivalency is based on Reference 235: WE = %)WEXP’ where Wg is the
TNT

effective charge weight, H:XP is the heat of detonation of the explosive in

question, HiNT is the heat of detonation of TNT, and Wgxp is the weight of the
explosive in question.

The methodology presented in Regulatory Guide 1.91 establishes the safe
distance beyond which no damage would be expected (i.e. a peak positive

incident overpressure of less than 1 Ib/in? at the critical structures on the BLN
site.) As noted in Section 2.2, any material registered with the federal government
may be transported along the transportation routes within the vicinity. Therefore, a
material with a TNT equivalency of 2.24 is chosen to bound the explosion hazards
along transportation routes. This value is based on the military grade explosive
HBX-3, which is used in missile warheads and underwater ordnance

(Reference 236). This conservative approach bounds the explosive energy of
commonly transported materials such as gasoline and propane.

The maximum probable hazardous solid cargo for a single highway truck, in
pounds, is based on Regulatory Guide 1.91. To be conservative, a head on
collision between two highway trucks carrying intended explosives is considered.
An evaluation performed for materials with a TNT equivalency of 2.24 and using
the maximum cargo for two trucks determined the safe distance to be 0.52 miles,
hence, there is considerable margin between the required safe distance and the
actual distance. Therefore, the proximity to U.S. 72 does not present an explosion
hazard. The effects of blast-generated missiles are less than those associated
with the blast overpressure levels considered in Regulatory Guide 1.91. Because
the overpressure criteria of the guide are not exceeded, the effects of blast-
generated missiles are not considered.

Spill Frequency on the Tennessee and Associated Rivers

To calculate the spill frequency on the Tennessee and associated rivers, the
USCG data bases were consulted. The data is from the MISLE database
(Reference 240). Data was obtained for the period of mid December 2001 through

2.2-15 Revision 1



Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

January of 2006. The location of spills is identified by name and latitude and
longitude. There are 5,687 records for US waters. To reduce these to only
applicable events, the data was sorted to only include events that occurred
between longitude W89° and W80°. Due to obvious incorrectly labeled longitudes
in the data, data containing the names "Tennessee", "Alabama", "Ohio", or cities
within these states that fell outside the previously stated longitude range were
included. This results in a record size of 1189 events. Further paring is done by
eliminating records south of N29° 10" and north of N39°, to exclude Gulf events
and events north of the Tennessee River, giving 583 records. Additional location
by location review removed the Mississippi, Ohio, Gulf, and their nearby feed river
events. This reduced the record count to 94 events.

The remaining 94 items compose the spills on the Tennessee, Tennessee-
Tombigbee Waterway, Black Warrior, Tombigbee, Alabama, Mobile and their
associated feed rivers as well as events in Mobile Bay. These specific waterways
are chosen to provide a robust sampling of vessels that pass through the
Tennessee River (from longitude W84° to W89°). These were further pared by the
type of spill. Spills that were excluded were bilge slops, lubricating oil, motor ail,
hydraulic fluid, and waste oil since these do not have explosive potential. This
reduced the number of event records to 75.

These 75 spill events date from 2001 through the 2005. However, the data from
12/2001 through 12/2004 (3 years, 1 month) shows multiple spills per month,
whereas only one incident was recorded before 12/2001 and only one incident
was recorded after 12/2004. It is conservative for frequency development to
exclude those two incidents and use the time period of 3 + 1/12 = 3.083 years.
Therefore the 73 spill events over a period of 3.083 years are used to develop spill
frequency.

The total river length is taken to be 1822 miles. This includes 650 for the
Tennessee, 234 for the Tennessee-Tombigbee, 178 for the Black Warrior, 315 for
the Alabama, 45 for the Mobile, and 400 for the Tombigbee (Table 2.2-218).
Hence the spill rate per river mile per year is 73/(3.083*1822) = 0.013 spills/mile-
yr. Note that it is reasonable to apply this general rate to the area around the site,
since the site has no particular obstacles such as bridges or major terminals, while
other areas with such obstacles presumably have higher incident rates.

A frequency distribution is established by binning the spills according to size. A
range of spill sizes is established to encompass the upper and lower bounds of
the data, with the maximum limit enveloping the maximum spill size of 16,800
gallons (Reference 240). The midpoint of each bin is calculated by finding the
midpoint on a log scale. The mass in units of tons is calculated based on a specific
gravity of 0.9 based on the fact that the fluid must float to produce a vapor cloud
and explosion risk. Hence the calculation of tons is a multiple of the midpoint
volume by:

1/(7.481 gal/ft3) * 62.4*0.9 lbm/ft3 * 1/(2000 Ibm/ton).
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The frequency per mile-year is the number of spill events divided by the product of
the time period of 3.0833 years and river length of 1822 miles. The binned spill
frequency data is shown in Table 2.2-219.

The data in Table 2.2-219 is plotted on a log-log chart (Figure 2.2-203), and a
linear curve fit was made giving the form:

Spill Frequency (spills per mile-yr.) = f = 10 (:0-3431"Log(spill tonnage)-3.1743)

A further conservatism is applied below, when these spills are assumed to be
associated with the critical cargo types and apportioned among them according to
total river traffic volume.

Quantified Risk of Detonation

The overall risk is calculated based on the series of events that must occur in
order for a very large explosion to impact the Bellefonte Nuclear Site. The events
are that a barge carrying detonable material passes by the site, has a significant
accident that releases its detonable material to mix with air, an ignition occurs
resulting in an explosion, and the explosion is large enough to result in an
overpressure of 1 psi at the site boundary. This calculation is performed for the
hazardous materials which have been analyzed for maximum detonation
overpressure with potential adverse impact on the Bellefonte Nuclear Site. The
important inputs to this analysis are the maximum cargo size based on USACE
records for this location on the Tennessee River, and a conservative treatment of
the material properties, with the very conservative assumption of full detonation of
the contained combustibles.

Screening of the hazardous materials shipped showed only styrene potentially
impacting the site. For the confined vapor cloud explosion (VCE) scenarios, none
of the commodities evaluated were shown to pose a hazard of an overpressure
greater than 1 psi to the site. For the unconfined VCE, styrene was determined to
pose some level of risk that would have to be evaluated.

The length of the river on which an accident could occur and potentially create an
overpressure of 1 psi is called the "at risk" length, "L". For styrene, this length was
determined to be less than 3 miles - from 1.5 miles upstream of the plant to

1.5 miles downstream of the plant. "At risk" river lengths as a function of cargo
size are listed in Table 2.2-220. Shipping information obtained from the USACE
for styrene, ethyl alcohol, and sodium hydroxide solution is listed in Table 2.2-221.
Although alcohols were screened out of the consequence calculations due to their
high solubility in water, they are included here for the purpose of assessing spill
frequency, since they increase the database size and, therefore, the accuracy of
spill frequency projections. Likewise, aqueous sodium hydroxide is included for
the purpose of assessing spill frequency. This commodity is neither flammable nor
explosive and is included here to increase the database size for the purpose of
more accurately assessing spill frequency.
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To be conservative, the proportion of spills associated with styrene is made based
on the maximum of the associated percentage values for either tonnage or trips.
For example, in 2003, styrene shipments composed 13.4 percent of the tonnage
and 11.9 percent of the trips. In 2004, it composed 9.63 percent of the tonnage
and 8.6 percent of the trips. Therefore, the portion of spills on the Tennessee that
are styrene is the maximum of these, or 13.4 percent. The spill frequency for
styrene is the result of the above spill frequency calculation multiplied by
commodity's percentage of volume. Thus, the risk from styrene is calculated as:

Risk = f '(spills/mile-yr.)*L(miles)*P(explosion/spill);

Where f'is the product of the spill frequency calculated above and the commodity
percentage, L is the "at risk" length, and P is the rate of explosions per spill.

The frequency of spills "f ™ is dependent on the assumed mass and decreases as
mass increases. However, the at-risk length "L" is dependent on mass and
increases as mass increases. To seek the worst case, the product of "f' *L" is
calculated for the styrene assuming both the maximum cargo size and 70 percent
of the maximum size. The f "L columns in Table 2.2-222 show that the two
offsetting effects make the results relatively insensitive to the assumed cargo size.
The spills of smaller cargoes are roughly 12 percent more likely, but the "at-risk"
path length is roughly 14 percent shorter.

The remaining term in the risk equation is the probability that the spilled cargo is
involved in a detonation. Of the 73 spills identified above in the MISLE data, none
is associated with an explosion. Therefore, the data was expanded to include
events between latitude N29° and N36° and between longitude W84°and W89°.
This resulted in 850 events of which there was one incendiary explosion. Further
widening the search to include the explosions in US waters results in four
occurrences on the Mississippi or Ohio Rivers. However, only one of these was a
Boiling Liquid/Expanding Vapor Explosion (BLEVE); the other three are described
as "incendiary explosions." Common causes of explosions on board vessels are
events such as sparks igniting vapors; but these are incapable of causing the full
vessel contents to explode due to limitations of air exposure. Therefore, it is
assumed the one remaining event, the BLEVE of 11/28/2000 at Port Sulfur, LA,
was associated with a spill. In that case, the explosion per spill frequency is
1/850 = 0.001176 explosions/spill.

The results for the calculated explosion risk from styrene for various percentages
of the maximum cargo capacity are presented in Table 2.2-223. The results of the
detonation risk assessment show a risk value less than 1.9 E-8 explosions per

year, which is an order of magnitude less than the acceptance criterion of 1077 per
year.

The Norfolk Southern Railroad passes approximately 2.13 miles northwest 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. It is recognized that cargo shipments by railroad
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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. 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. Second, the
aggregated length of thirty boxcars extends several hundred feet. Therefore, the
boxcar explosions at the far ends are at a greater distance than the referenced
explosion point. It is clearly conservative to aggregate thirty boxcars at the
explosion reference point. The evaluation determined the required safe distance
to be 1.76 miles, which is less than the distance from the railroad to the site at its
closest point. Note that this bounds the explosive energy of commonly transported
materials. This conservative approach was taken because there are no
restrictions on the type or quantity of materials that can be transported on the
railroad. Therefore the proximity to the railroad does not present an explosion
hazard.

The nearest transportation route to the BLN is the Guntersville Reservoir. Its
nearest bank is located 0.65 miles from the site. An assessment was performed to
evaluate potential hazards represented by flammable and explosive cargo
transported via barge past the BLN on the Guntersville Reservoir. An initial
screening of commodities included in cargo shipped via the Guntersville Reservoir
past the BLN site was conducted to identify those materials that warranted more
detailed evaluation, that is, “commodities of interest.” This initial screening of the
hazardous commodities eliminated all but two requiring further analysis for
potential adverse impact to the BLN site from waterway transportation (barge)
accidents. These two commodities are styrene and ethanol. Commodities are
screened out based on their physical properties. The primary physical parameter
is the commodities' flash point. The National Fire Protection Association Hazard
Identification System (NFPA 704) (Reference 237) is used. Only commodities with
flammability hazards classified as three or four (serious hazard and severe
hazard, respectively) are considered.

Additional detailed shipment information was obtained from the U.S. Army Corps
of Engineers Waterborne Commerce Statistics Center (WCSC) and used to
develop reasonably bounding assumptions regarding the amount of each
commodity included in a single barge shipment past the BLN site. This WCSC
data also provided shipping frequency (pass-the-point data) for each commodity.

Analyses were then performed for each commodity, taking into account chemical
and physical properties, state of the material when shipped, assumed progression
of events following the incident that releases the material, reaction kinetics, and
release rates. These analyses included the following:

a. Analysis of a confined space detonation,
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b. Local free vapor cloud explosion, and
C. Evaluation of a vapor cloud formation and dispersion downwind toward the

BLN site with a delayed ignition. (The vapor cloud with delayed ignition is
discussed in Subsection 2.2.3.1.2.)

The two commodities were further investigated for the extent of overpressure
based on a confined space vapor explosion. The confined vapor cloud explosion
scenario assumed that the transport vessel had been breached and sufficient
material lost to leave a vapor space filled with an explosive gas mixture. The mass
of explosive gas mixture that can be confined in the hold of the barge is limited by
the vapor space volume available. The analysis assumes the entire hold was void
of any liquid thus maximizing the mass of the explosive gas mixture. An ignition
source is introduced and combustion occurs. Due to the confined space, the
internal pressure rises rapidly and eventually ruptures the vessel. The safe
standoff distances for confined vapor explosions for styrene and ethanol were
determined to be 0.85 miles and 0.53 miles, respectively. For the confined vapor
explosion analysis, only styrene was shown to pose a hazard of an overpressure

greater than 1 Ib/in? at the BLN site.

Based on an evaluation for free vapor cloud explosion, styrene was determined to
pose some level of risk that would have to be further evaluated. Due to its
solubility in water, ethanol was determined to be unable to present a legitimate
opportunity for a free vapor cloud explosion. The standoff distance for styrene was
determined to be 1.6 miles. Based on this standoff distance, an “at-risk” length
along the Guntersville Reservoir on which the accident could occur, and in which

an overpressure of one Ib/in? or greater at the site could potentially be created
from the explosion, was determined. The “at-risk” length along the Guntersville
Reservoir was determined to be less than three miles. The values for safe
standoff distances and "at-risk" length conservatively take no credit for shielding
provided by intervening terrain.

For those commodities from the above analyses that produced an overpressure

value in excess of 1 Ib/in? at the BLN site, a risk assessment was performed to
determine the associated probability of occurrence of the event consistent with
Regulatory Guide 1.91. The evaluation was performed by:

1. Reviewing the applicable historic data on spills from the United
States Army Corps of Engineers and the United States Coast
Guard.

2. Determining the spill frequency on the Tennessee and its feeder

rivers from this data.

3. Determining an explosion frequency of similar events from the
hazardous cargo traffic data obtained.

2.2-20 Revision 1



Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

Historic data provides an acceptable predictor of future event frequencies. This is
reasonable because of continuing improvements in marine transport safety and
spill prevention design measures. The final risk is calculated by multiplying the
spill frequency, explosion frequency, and the "at-risk" length in a manner
consistent with Regulatory Guide 1.91.

From this relationship and data on commodity shipments past the BLN site and
“at-risk” river lengths, the accidental detonation risk (to the site) was estimated to

be less than 1.9x107® per year.

2.2.3.1.1.2 Pipelines

Per Subsection 2.2.2.3, there are no major pipelines in the vicinity of the BLN.
223113 Nearby Industrial Facilities

The Fuel Center is located 2.49 miles west of the BLN site. boundary. The Fuel
Center has a combined registered storage tank capacity of 184,500 gallons. For
evaluation purposes, it is assumed that these tanks are filled with gasoline and
they rupture simultaneously. The Fuel Center represents the largest quantity of
registered storage tank capacity of the facilities near the BLN site and is the
closest above-ground storage facility. The mass of gasoline involved in the
explosion is determined by the following equation:

b

. 8.345(10 %) /77
GasolineMass(Ib,)) = 184, 5009allonsx0.80x998.2—%x#= 1,229, 5051b
m kg9
3
m

The term "184,500 gallons" is the combined capacity of the Fuel Center, the
specific gravity of gasoline is 0.8, and the density of water is 998.2. The safe
standoff distance for the confined vapor explosion was determined to be

0.51 miles and the safe standoff distance for the unconfined vapor explosion was
determined to be 0.91 miles. Therefore, the distance from the Fuel Center to the
BLN site meets the safe distance requirements as defined in Equation 1 of
Regulatory Guide 1.91.

Maples Industries is located 3.79 miles from the site southwestern boundary. An
assessment was performed to evaluate potential hazards represented by
flammable and explosive chemicals stored at the Maples Industries facility. An
initial screening of these chemicals was performed to identify those that warranted
more detailed evaluation. This screening of the hazardous chemicals eliminated
all but three requiring further analysis for potential adverse impact to the BLN site
from an accident at this facility. These three chemicals are isopropyl alcohol,
gasoline, and cyclohexylamine. For each of these three chemicals, the safe
standoff distance for a confined vapor explosion was determined to be 0.13 miles
or less and the safe standoff distance for an unconfined vapor explosion was
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determined to be 0.23 miles or less. Therefore, the distance from Maples
Industries to the BLN site meets the safe distance requirements as defined in
Equation 1 of Regulatory Guide 1.91.

Great Western Products is located 1.49 miles from the site western boundary. An
assessment was performed to evaluate potential hazards represented by
flammable and explosive chemicals stored at the Great Western Products facility.
An initial screening of these chemicals was performed to identify those that
warranted more detailed evaluation. This screening of the hazardous chemicals
eliminated all but three requiring further analysis for potential adverse impact to
the BLN site from an accident at this facility. These three chemicals are isopropyl
alcohol, Calfoam®, and Glycol Ether PM. For each of these three chemicals, the
safe standoff distance for a confined vapor explosion was determined to be

0.09 miles or less and the safe standoff distance for an unconfined vapor
explosion was determined to be 0.12 miles or less. Therefore, the distance from
Great Western Products to the BLN site meets the safe distance requirements as
defined in Equation 1 of Regulatory Guide 1.91.

The masses of commodities involved in fixed location vapor cloud explosions are
summarized in Table 2.2-214.

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
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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).

22312 Flammable Vapor Clouds (Delayed Ignition)

The potential for detonation and deflagrations in a plume resulting from release of
the commodities from a transportation accident was evaluated, as well as a
potential release from nearby facilities. This evaluation assumed dispersion
downwind toward the BLN, with a delayed ignition. For each commaodity of
interest, the vapor dispersion was determined based on a wind speed of 1.8 miles
per hour, a Stability Class of D, and a 90°F ambient air temperature. These
meteorological conditions were chosen to maximize the vaporization rate of the
commodity of interest while limiting the downwind dispersion. The calculation
performed a sensitivity of meteorological conditions to demonstrate that this
combination is bounding. The ALOHA code (Reference 234) was used to
evaluate the dispersion and detonation of the vapor clouds.

The basic input into the analysis is:

1. Release location

2. Chemical of interest

3. Weather conditions

4. Chemical release information

ALOHA models the release of the hazardous chemical in two ways:

1. The chemical is a liquid and pours out of the rupture, where it forms
a puddle. The exposed chemical then evaporates and forms a
vapor cloud.

2. The chemical in the tank exits as a two phase mixture (gas and

liquid), where it will immediately begin to move towards the plant.
ALOHA determines which of these scenarios is applied based on
the physical properties of the chemicals.

After release the vapor cloud travels towards the location, and the concentration

of the chemical compared to the air (in parts per million [ppm]) is calculated. The
vapor cloud explodes at the closest point to the location where the explosive limits
of the chemical of interest permits and an overpressure value is determine at that

point. ALOHA refers to a negligible overpressure as zero Ib/in?.

The volume for tanker trucks was conservatively assumed to be 9,000 gallons.
This was rounded up from a value of 7,865 gallons based on lowa Department of
Transportation data. The tank dimensions were arbitrarily assumed to be 23.9 ft.
long with a diameter of 8 ft. The ALOHA program will not allow a rupture size that
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is greater than the cross sectional area of the tank or greater than 10 percent of
the tank's surface area. For these reasons, two rupture sizes of 10.7 sq. ft. and
48.4 sq. ft. were assumed for tanker truck releases, with the larger of the two
rupture sizes approaching the cross sectional area of the tank. The smaller size
was arbitrarily chosen to demonstrate that the larger size was bounding. In either
case, the sizes are large enough to empty the entire contents in a relatively short
period of time. During the run time of the program, the liquid housed in the tanker
truck was released from both rupture sizes in the first few minutes, therefore
ALOHA's constraints on the maximum hole size do not have an impact on the
calculation, nor does the assumed geometry of the tank factor into the results. The
spill is practically instantaneous, thus the results are more dependent on the
quantity, evaporation and dispersion and less on the geometry and hole size in the
tank. Both of the ruptures were conservatively assumed to occur at the bottom of
the tank, allowing for the greatest release. The tanker truck scenarios examined
were assumed to have tanks that were 100 percent full.

Because almost any commodity can be transported along the highways, various
commodities were assumed. Gasoline and propane were analyzed due to the fact
that these are commonly transported commodities. Other less popular
commodities, such as acetylene, ethylacetylene, ethylene oxide, propylene oxide,
and 1,3 propylene oxide because they are most capable of resulting in a high
overpressure in ALOHA (ALOHA User Manual). Hydrogen (which is extremely
lighter than air and assumed to dissipate quickly into the atmosphere) and
chlorine monoxide (which is a greenhouse gas and consequently is highly
regulated or banned) were not considered. The evaluation determined that there
is a negligible overpressure at the site resulting from a delayed ignition of a vapor
cloud and the concentrations remain below the lower explosive limit at the BLN
site.

Similarly, the volume for Norfolk Southern Railroad was conservatively assumed
to be 40,000 gallons. This is rounded up from the 30,240 gallons based on lowa
Department of Transportation data. The tank dimensions were arbitrarily assumed
to be 100 ft. long with a diameter of 8.25 ft. The ALOHA program will not allow a
rupture size that is greater than the cross sectional area of the tank or greater than
10 percent of the tank's surface area. For these reasons, two rupture sizes of
10.7 sq. ft. and 48.4 sq. ft. were assumed for rail car releases, with the larger of
the two rupture sizes approaching the cross sectional area of the tank. The
smaller size was arbitrarily chosen to demonstrate that the larger size was
bounding. In either case, the sizes are large enough to empty the entire contents
in a relatively short period of time. During the run time of the program, the liquid
housed in the tanker truck was released from both rupture sizes within the first few
minutes, therefore ALOHA's constraints do not have an impact on the calculation,
nor does the assumed geometry of the tank factor into the results. Both of the
ruptures were conservatively assumed to occur at the bottom of the tank, allowing
for the greatest release. The rail tanker scenarios examined were assumed to
have tanks that were 100 percent full.
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Based on data provided by the NSRC for top 25 commodities transported through
Hollywood, Alabama, listed in Table 2.2-208, the following chemicals were
determined to pose a vapor cloud explosion hazard. Screening of the chemicals
was based on the assumption that commodities with flash points greater than

38°C (100°F) are not considered credible explosion threats. The National Fire
Protection Association Hazard Identification System (NFPA 704M) cites this
temperature as the transition point between flammability hazard ratings two and
three (moderate hazard and serious hazard, respectively). Therefore only hazards
classified as three or four (serious hazard and severe hazard, respectively) are
considered.

- Xylene

- Butane

- Butyralehyde

- Methyl Methacrylate

- Propionaldehyde

- Ammonia

- N-Propanol
However, there may be other undisclosed materials that travel past the BLN site
that are not listed by the NSRC in Table 2.2-208. Therefore, the chemicals most
capable of resulting in a high overpressure in ALOHA (ALOHA User Manual) were
chosen to be examined in order to account for these unknown commodities.
These chemicals are:

- Acetylene

- Ethylacetylene

- Ethylene Oxide

- Propylene Oxide

- 1,3 Propylene Oxide
Hydrogen (which is extremely lighter than air and assumed to dissipate quickly
into the atmosphere) and chlorine monoxide (which is a greenhouse gas and
consequently is highly regulated or banned) were not considered. The evaluation
determined that there is a negligible overpressure at the site resulting from a

delayed ignition of a vapor cloud and the concentrations remain below the lower
explosive limit at the BLN site.
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The volume for the fuel center tank was conservatively assumed to be

185,000 gallons based on information provided by Dicus Qil, the proprietors of the
fuel center. Note that this volume is based on the rounded up combined capacity
of the tanks at this site, with the largest being 30,000 gallons per Table 2.2-201.
The tank dimensions were arbitrarily assumed to be 100 ft. long with a diameter of
17.7 ft. Two rupture sizes of 10.7 sq. ft. and 53.8 sq. ft. were assumed for fuel
center releases. The larger of these sizes was chosen, based on judgment, to
represent a large hole in the tank. The smaller size was chosen to demonstrate
that the larger size was bounding. These rupture sizes are adequate because of
the conservative volume of the tank and the unlikelihood of a stationary tank
rupturing in such a catastrophic manner. Both of the ruptures were conservatively
assumed to occur at the bottom of the tank, allowing for the greatest release. The
fuel center scenarios examined were assumed to have tanks that were

100 percent full. The evaluation determined that there is a negligible overpressure
at the BLN site resulting from a delayed ignition of a vapor cloud and the
concentrations at the BLN site are negligible.

The volume for barges was conservatively assumed to be 850,000 gallons. This is
rounded up from a value of 453,600 gallons based on lowa Department of
Transportation data. The barge dimensions were arbitrarily assumed to be 100 ft.
long with a diameter of 38 ft. Two rupture sizes of 10.7 sq. ft. and 53.8 sq. ft. were
assumed for barge releases. The larger of these sizes was chosen, based on
judgment, to represent a large hole in the barge. The smaller size was chosen to
demonstrate that the larger size was bounding. These rupture sizes were arbitrary
assumptions and the entire volume of the tank was not released during the run
time of the program. To account for larger ruptures and/or greater releases a
second scenario was created in ALOHA. This second scenario assumed an
instantaneous release of the contents of the barge, which would be the most
conservative situation. Both of the ruptures were conservatively assumed to occur
at the bottom of the tank, allowing for the greatest release. The barge scenarios
examined were assumed to have tanks that were 100 percent full. Based on the
screening of the commodities transported via barge past the BLN site, only
styrene was identified as having the potential to form an unconfined vapor cloud.
The analysis determined that the peak overpressure resulting from a delayed

ignition of styrene is 0.309 Ib/in2. The maximum concentration of styrene at the
BLN site is 5670 ppm, which is less than 52 percent of the lower explosive limit
concentration of 11,000 ppm, hence no deflagrations would be expected at the
BLN site.

For the postulated accidents on U.S. 72, the Norfolk Southern Railroad, and the
Fuel Center, the overpressure at the BLN resulting from the delayed ignition of a
vapor cloud was negligible. The concentrations of the flammable and explosive
vapors remain below the lower explosive limits at the BLN site. The only
postulated accident with a delayed ignition of a vapor cloud that resulted in a slight
overpressure at the BLN Site was the postulated rupture of a barge containing

styrene. Even for this case, the overpressure was less than one Ib/in? at the BLN
site, and the concentrations of styrene vapor remain below the lower explosive
limit on the site.
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Therefore, it is concluded that the delayed ignition of vapor clouds from nearby
transportation routes and pipelines does not pose a hazard to the BLN.

2.2.3.1.3 Toxic Chemicals

Events involving the release of toxic chemicals from onsite storage facilities and
nearby mobile and stationary sources are considered for this section. Appendix A
of Regulatory Guide 1.78 outlines a procedure for determining weights of
hazardous chemicals for control room evaluation. This procedure is a means of
screening out potentially hazardous chemicals. The table in Appendix A of
Regulatory Guide 1.78 provides the weights of hazardous chemicals that require

further consideration in control room evaluations for a 50 mg/m3 toxicity limit and
stable meteorological conditions. The table from Appendix A in Regulatory
Guide 1.78 is recreated as Table 2.2-224.

Table 2.2-224 provides the maximum weight of a released chemical that will not
exceed the toxicity limits in the control room based on the distance from the
source to the control room, the air exchange rate of the control room, the toxicity
limit of the subject chemical, and the atmospheric stability class. The values in

Table 2.2-224 are based on a 50 mg/m3 toxicity limit and a stability class F. These
values are adjusted based on the actual toxicity limits, stability class, and air
exchange rate.

The weights in Table 2.2-224 can be represented mathematically as:

CW = Table Mass * [AER / Actual AER] *[TL / 50] * SCF

where the inputs are defined as:

. Chemical Weight (CW), [this is maximum potential release
weight of the subject chemical]

. Table Mass (the value from RG 1.78 Appendix A table)
. Air Exchange Rate of Control Room (AER)

. Toxicity Limit (TL) of the subject chemical

. Atmospheric Stability Class Factor (SCF)

. Distance from Control Room (DC)

Air Exchange Rate (AER): Control room volumes and exchange rates were
calculated using values from Chapter 15 of the AP1000 DCD.

Volume of HVAC total = 105,500 cubic feet
Air Intake Flow = 1925 cubic feet per minute
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Air Exchange Rate (per hour) = Air Flow per Hour / Volume of Room

Air Exchange Rate (per hour) = (1925*60) / 105500 = 1.09 rooms/hour

The Chemical Weight (CW) is the maximum potential release weight of the toxic
chemical. For the rail and truck shipments, this is limited to the maximum cargo
size. A chlorine rail tank car holds 90 tons (180,000 Ibs) of chlorine. This reference
weight was used as the transport weight for chlorine and other rail-transported
chemicals.

A liquefied petroleum tank semi-trailer will hold approximately 42,500 Ibs of this
chemical. This weight is judged to be a reasonable estimate of cargo capacity for
a bulk compressed gas or liquid.

Class G represents the worst 5th percentile condition for the BLN Site. Per
RG 1.78, this applies a 0.4 multiplier to the weight calculation.

The maximum weight of a chemical for screening purposes is determined as:
CW = Table Mass * [AER / Actual AER] *[TL / 50] * SCF
Note that since the weight of a particular chemical of concern is determined by the
truck or rail tanker size, it is more convenient to use the toxicity limit of a particular
chemical as the screening criteria. The above equation is rearranged to solve for
the toxicity limits:
TL = CW * [1/Table Mass] * [Actual AER/AER] * 50 * [1/SCF]
The calculation for Rail Toxicity uses the following values:

CW = 180,000 Ibs

DC = 2.5 Miles

Actual AER = 1.09

AER =1.2

Table Mass = 16,250 (for a DC of 2.5 Miles and an AER of 1.2)

SCF=04
TL = 180000 * [1/16250] * [1.09/1.2] * 50 * [1/0.4] = 1385 mg/m>
This approximates to 1400 mg/m3. This means that only chemicals with an IDLH

toxicity limit of 1400 mg/m3 or lower need be considered for further rail related
calculations.
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The calculation for Truck Toxicity uses the following values:
CW = 42,500 (Ibs)
DC = 1.25 Miles
Actual AER = 1.09
AER=1.2
Table Mass = 3,370 (for a DC of 1.25 Miles and an AER of 1.2)

SCF = 0.4
TL = 42500 * [1/3370] * [1.09/1.2] * 50 * [1/0.4] = 1431.9 mg/m?3

This approximates to 1500 mg/m3. This means that only chemicals with an IDLH

toxicity limit of 1500 mg/m? or lower need to be considered for further truck related
control room habitability calculations.

A commodity survey was conducted on Route 72 in the BLN area in order to find
what was being transported by the roadways. The resultant list did not contain any
commodities which have toxicity limits lower than 1500 PPM. Therefore, no
additional evaluation is necessary for road based sources.

The chemicals in Table 2.2-208 were evaluated against the target IDLH value for
rail transport. This list is further screened based on the DOT class shipment
information. Engineering judgment dictates that only gaseous compounds are
mobile enough to travel in significant quantities through the air for 2.5 miles to
reach the control room intake. Gasses are classified as DOT Class 2 chemicals.
Further analysis is thus only conducted on DOT Class 2 chemicals.

Based upon this screening analysis, only chlorine and anhydrous ammonia pose
a threat to control room habitability and require further evaluation via a more
detailed analysis. Where chlorine has an IDLH of 10 ppm and anhydrous
ammonia has an IDLH of 300 ppm. Other chemicals are recognized as not being
an identified threat by DOT class, or have been screened out via their higher IDLH
value.

An analysis was performed on both the anhydrous ammonia and chlorine. It was
found through the EXTRAN program that the anhydrous ammonia does not reach
IDLH levels inside the control room, whereas chlorine does. Therefore chlorine is
the only chemical which poses a threat to the Control Room Habitability.

The chemical inventories at the nearby stationary facilities were reviewed, and
similar judgment was used to screen out non-gaseous compounds. The
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commodities which were gaseous and could pose a threat were not in amounts
great enough to warrant any further analysis.

For releases of hazardous chemicals from stationary sources or from frequently
shipped mobile sources in quantities that do not meet the screening criteria,
detailed analysis are performed for control room habitability. These detailed
analysis are presented in Section 6.4.

2.2.3.1.3.1 Background

Figure 2.2-201 shows the potential stationary industrial sources and mobile
sources (barge and river traffic, local highways, and local rail lines) within the
proximity of the BLN site. Each of these is discussed and compared to the
screening criteria of Regulatory Guide 1.78 in the following sections.

Regulatory Guide 1.78 establishes the Occupational Safety and Health
Association (OSHA) National Institute for Safety and Health (NIOSH) Immediately
Dangerous to Life and Health (IDLH) guidelines for 30 minute exposure as the
required screening criteria for airborne hazardous chemicals. Per Regulatory
Guide 1.78, the NIOSH IDLH values were utilized to screen chemicals and to
evaluate concentrations of hazardous chemicals to determine their effect on
control room habitability.

223132 Source Evaluation
2.2.3.1.3.2.1 Stationary Sources

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

Section 2.2.2.1 lists four major industrial facilities within a five mile radius of the
site. One industry, Maples Industries, could be expected to have toxic materials
on site. The quantities of toxic materials used at Maples Industries is well below
Regulatory Guide 1.78 Appendix A thresholds given the distance to the BLN site
(4.9 miles). Due to the nature of their respective industries, the other facilities
would not contain inventories of toxic chemicals in large enough quantities to
affect control room habitability.

2231322 Mobile Sources
Local Railway Analysis

Regulatory Guide 1.78 Section 2 allows and encourages the use of a risk based
approach for evaluating hazardous materials. At this time, detailed data from
Norfolk Southern regarding chemical quantities and frequencies is not available,
precluding a rigorous risk-based analysis. Estimated risk figures can be calculated
utilizing publicly available rail accident information along with specific site data
from Subsection 2.2.2.4. This information is in Table 2.2-225. Subsection 2.2.2.4
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states that an average of 40 trains per day use this route. Therefore total train
miles within a 5 mile radius of the BLN site can be calculated:

Track Length * Frequency = rail miles per year

10 (miles) * 40 (trains/day) * 365 (days/year) = 146,000 rail miles per year.

The risk of hazmat release per mile traveled is calculated by:

HAZMAT RELEASES / Total train miles = release per mile

34 / 889,122,984 = 3.82399E-08 releases per rail mile traveled

The estimated yearly risk of any hazardous material release is:

Rail miles per year * release per rail mile traveled = release risk

146,000 * 3.82399E-08 = 0.00559 releases per year.

Regardless of chemical, the risk of .00559 incidents per year is significantly higher
than the .000001 per year release rate as defined by the NRC in Regulatory
Guide 1.78 Section 2 and thus does not preclude further analysis of materials
carried along the rail lines.

Local Highway Analysis

Subsection 2.2.2.3 describes Highway 72 as having approximately

16720 vehicles per day of traffic. The highway passes relatively close to the BLN
site, at approximately 1.5 miles. A 5 mile radius from the BLN site is considered
for analysis, therefore 10 miles is used as the area of Route 72 under concern.
Table 2.2-226 is summarized key input data used for the calculations related to
highway incidents.

The number of vehicles traveling past the BLN site is:

16,720 vehicles per day * 10 Miles * 365 days per year = 61,028,000 vehicle miles
per year

To calculate HAZMAT risk the accident per mile information is multiplied by the
hazmat miles in one year past the site:

61028000 * 18% * 5% * 3.2E-7 = 1.76E-01 accidents per year
The most important HM Class/Division for the sake of this calculation is Class 2.3,
which represents poison gasses. From the data in Table 2.2-226, the percentage

of % HAZMAT trucks which are generally Class 2.3 are calculated:

% HM 2.3 = 50,300,000 / 7,763,000,000 * 100 = 0.648%
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For Hazardous materials of class 2.3, the above 0.648% factor is added to the
above equation, with the appropriate accident rate:

61028000 * 18% * 5% * .648% * 2.39E-7 = 8.49E-4

However all incidents do not involve a release of material; the final calculation of
release risk involves calculating the actual number of expected hazardous
material releases.The standard release rate is 767 releases per year. Dividing that
by the total number of incidents (2484) yields approximately a 31 percent release
rate. Taking the 31 percent release factor and multiplying it with the accident rates
gives the following truck accident release risk per year. The release risk for all
Hazmat transportation is 5.45E-02. The release risk for Hazmat class 2.3 is
2.63E-04. From these calculations we see that the total risk for a road based
hazardous material release is much higher than the .000001 screening release
probability that is required by Regulatory Guide 1.78. Therefore, further analysis
on road sources is required.

22313221 Barges and River Traffic

Barge shipment frequency statistics on barge traffic for 2003 and 2004 were
provided by the Waterborne Commerce Statistics Center. These statistics show a
frequency of less than 50 hazardous shipments per year on barge traffic passing
the site. In accordance with Regulatory Guide 1.78, further analysis on barge
traffic is not required due to this low frequency.

2.2.3.1.3.2.2.2 Local Highways

State Highway 72 is located approximately 1.5 miles west of the BLN site.
Highway 72 commodity flow information and rural highway risk analysis
information was used to perform a bounding analysis of traffic on Highway 72. The
traffic was analyzed in accordance with the methodology in Regulatory

Guide 1.78.

The available commodity flow information did not identify chlorine or other
hazardous chemicals traveling down Route 72 that could pose a danger to control
room habitability from a distance of 1.5 miles. A risk analysis conducted with
publicly available transportation statistics indicates a very low probability of a toxic
chemical release along Route 72 in general. Accordingly, Highway 72 and other
local roads do not pose a danger to control room habitability at the present time.

2.2.3.1.3.2.2.3 Local Rail Lines

A Norfolk Southern rail line is located approximately 2.5 miles west of the BLN
site, running northeast to southwest in a line parallel to the Tennessee River. The
screening method described in Regulatory Guide 1.78 is applied to the rail traffic
listed in Section 2.2. The release mass of a toxic chemical was calculated based
on the size of a commercially available chlorine rail tanker. The mass utilized for
the hazardous release calculation was 180,000 Ibs. This screening factors of
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distance from source to control room, release rate mass, and toxicity values of the
hazardous material could not eliminate this toxic chemical source event from the
potential to exceed the NIOSH IDLH threshold value.

2.2.3.1.3.3 Analysis of Hazardous Materials

As indicated above, the identified stationary industrial sources and mobile sources
within the proximity of the BLN site were evaluated and eliminated as potential
hazards to the control room personnel with the exception of a rail tanker of
chlorine. Thus the chlorine tanker release event is further evaluated in Section 6.4
to determine control room habitability.

2.2.3.14 Fires

Fires originating from accidents at any of the facilities or transportation routes
discussed previously will not endanger the safe operation of the station because
of the distances between potential accident locations and the location of the BLN
are at least 0.65 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 238). 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
Subsection 9.4.1.2.3.1). If a high concentration of smoke is detected in the outside
air intake, an alarm is initiated in the main control room and the main control
room/technical support center HVAC subsystem is manually realigned to the
recirculation mode by closing the outside air and toilet exhaust duct isolation
valves. Therefore, any potential heavy smoke problems at the main control room
air intakes would not affect the plant operators.

Onsite 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.

22315 Collision with Intake Structure

There is no safety related equipment located at the intake structure. Therefore,
collisions with the intake structure do not pose a nuclear safety hazard.
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2.2.3.16 Liquid Spills

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

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. With the
exception of potential barge accidents, the effects of these events on the
safety-related components of the plant are insignificant as discussed in
Subsection 2.2.3.1. Postulated accidents of barges containing styrene can

potentially result in overpressures at the BLN that exceed one Ib/in?, however, the
probability of such a postulated accident was determined to be less than

10”7 events per year. Based on Regulatory Guide 1.91, this does not represent a
design basis event. This also meets the criteria of 10 occurrences per yearin the
DCD Section 2.2 for not requiring changes to the AP1000 design for an external

accident leading to severe consequences. It is also concluded that external fires
do not represent a hazard to the BLN.

224 COMBINED LICENSE INFORMATION

This COL item is addressed in Subsections 2.2 through 2.2.3.
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TABLE 2.2-201 (Sheet 1 of 2)

BLN COL 2.2-1 REGISTERED STORAGE TANKS WITHIN AN 8-KM (5-MI.) RADIUS OF BLN
UST/ Distance  Number Combined Tank 1 Tank 1 Tank2  Tank 2 Tank3  Tank3  Tank4  Tank4
Site Address AST fromBLN of Tanks Capacity® Capacity® Contents Capacity® Contents Capacity® Contents Capacity® Contents
Kirks Pro-AM 32800 Hwy. 72 UST 2.7 km 2 16,000 8,000  Unleaded 8,000 Mid-grade /
Inc (1.7 mi.) Gasoline Premium
Gasoline

Machens 169 Railroad UST 4.8km 3 6,000 2,000 Unleaded 2,000 Mid-grade 2,000 Premium
Grocery St. (3.0 mi.) Gasoline Gasoline Gasoline
Hollywood 28646 Hwy. 72 UST 4.3 km 1 12,000 12,000 Diesel
Truck Stop (2.7 mi.)
Stephens Fuel 28741 Hwy. 72 UST 5.3 km 4 13,000 3,000 Diesel 3,000 Diesel 3,000 Unleaded 4,000 Premium
Stop (3.3 mi.) Gasoline Gasoline
Trotter Place 24860 John T. UST 5.3km 3 28,000 12,000 Unleaded 8,000 Premium 8,000 Diesel/
Chevron Food Reed Pkwy. (3.3 mi.) Gasoline Gasoline Kerosine
Mart
Rush Stop 23574 John T. UST 5.6 km 2 16,000 10,000 Unleaded 6,000 Premium

Reed Pkwy. (3.5mi.) Gasoline Gasoline
County Park 22885 JohnT.  UST 6.1 km 3 30,000 10,000 Unleaded 10,000 Mid-grade 10,000 Premium
Chevron Food Reed Pkwy. (3.8 mi.) Gasoline Gasoline Gasoline
Mart
Pantry 3686 21700 JohnT. ~ UST 6.6 km 3 42,000 10,000  Unleaded 12,000 Premium 20,000 Diesel
DBA Cowboys Reed Pkwy. (4.1 mi.) Gasoline Gasoline /

Diesel

Southern 3335 Hwy. 40 UST 7.9km 1 12,000 12,000 Unleaded /
Belle Quick (4.9 mi.) Premium
Stop Gasoline
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TABLE 2.2-201 (Sheet 2 of 2)
REGISTERED STORAGE TANKS WITHIN AN 8-KM (5-MlI.) RADIUS OF BLN

Combined Tank 1

Tank 2

Tank 4

UST/ Distance Number Tank 1 Tank 2 Tank 3 Tank 4
Site Address AST fromBLN of Tanks Capacity® Capacity® Contents Capacity® Contents Capacity® Contents Capacity® Contents
The Fuel 42 Ridge Rd. AST 4.8km 14(b) 183,000 20,000 Unleaded 20,000 Supreme 30,000 High-sulfur 30,000 Low-sulfur
Center, Inc (3.0 mi.) Gasoline Gasoline Diesel Diesel
Southern 3335 Hwy. 40 AST 7.9km 2 2,000 1,000 Kerosine 1,000 Diesel
Belle Quick (4.9 mi.)
Stop
Sequatchie 21266 John T.  AST 5.8 km 1 500 500 Diesel
Concrete Reed Pkwy. (3.6 mi.)
Service
Pisgah 133 Church St.  AST 7.9 km 1 300 300 Diesel
Central Office (4.9 mi.)

a) Gallons

b) Three 20,000 gallon above-ground gasoline tanks are currently empty.

hydraulic) storage tanks.

(Reference 201)
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TABLE 2.2-202

BLN COL 2.2-1 INDUSTRIAL FACILITIES NEAR BLN
Name of Facility Primary Function / Major Products Number Employed
Scottsboro Landfill Solid-waste landfill (120 ac.) 25
Maples Industries Manufacturer of carpet and rug products 2,000
Scottsboro Coca-Cola Enterprises Inc. Distribution center for Coca-Cola products 91

Manufacturer of snack food processing equipment, supplies,
Great Western Products and accessories 40

Widows Creek Fossil Plant Coal-fired electrical generation plant 397

(References 203, 205, 206, 207, 208, and 217)
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Security-Related Information - Withheld Under 10 CFR 2.390(d)
(see COL Application Part 9)

TABLE 2.2-203 (Sheet 1 of 2)
HAZARDOUS MATERIALS AT MAPLES INDUSTRIES

Chemical Inventory

Maximum Amount (Ibs)

Sodium Hydroxide
Sodium Hydroxide
Phosphoric Acid

Sodium Hypochlorite
Hydrogen Peroxide
Acetic Acid

Acetic Acid

Citric Acid

Citric Acid

Calcium Hydroxide
Sodium Thiosulfate Liquid
Sodium Hydrosulfite
Chromium Dye Compound
Silicon Polymer
Surfactant

Copper Compound
Amino Polysiloxane
Isopropyl Alcohol

EDTA

Phosphanomethyl Amine

Maleic Anhydride

[
[
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Security-Related Information - Withheld Under 10 CFR 2.390(d)

HAZARDOUS MATERIALS AT MAPLES INDUSTRIES

Chemical Inventory

(see COL Application Part 9)

TABLE 2.2-203 (Sheet 2 of 2)

Maximum Amount (Ibs)

Petroleum Distillate

[

Diethylene Glycol Butyl Ether [

Potassium Hydroxide
Sodium Sulfite
Lithium Hydroxide
Triethanolamine
Glycol Component
Butanedioc Acid
Diethylaminoethanol
Diethylhydroxylamine
Cyclohexylamine
Monoethanol Amine
Fatty Amine
Ethoxylated Alcohol
Ammonium Hydroxide
Zinc Compound
Sulfuric Acid

Diesel Fuel

2.2-42
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TABLE 2.2-204

BLN COL 2.2-1 HAZARDOUS MATERIALS AT WIDOWS CREEK FOSSIL PLANT
Chemical Amount On-Site (Ibs.)

Arsenic Compounds 10,000 — 99,999
Barium Compounds 1,000,000 — 9,999,999
Beryllium Compounds 10,000 — 99,999
Chromium Compounds 100,000 — 999,999
Cobalt Compounds 10,000 — 99,999
Copper Compounds 10,000 — 99,999
Lead Compounds 10,000 — 99,999
Manganese Compounds 100,000 — 999,999
Mercury Compounds 100 — 999
Nickel Compounds 100,000 — 999,999
Thallium Compounds 10,000 — 99,999
Vanadium Compounds 100,000 — 999,999
Zinc Compounds 100,000 — 999,999
Hydrochloric Acid (Aerosol) 0-99
Hydrogen Fluoride 0-99
Benzo(g,h,i)perylene 100 — 999
Dioxin 0-99
Napthalene 10,000 — 99,999
Ammonia 1,000 — 9,999
Nitrate Compounds 100 — 999

(References 215, 219, and 221)
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TABLE 2.2-205 (Sheet 1 of 3)

BLN COL 2.2-1 SITE SPECIFIC OSHA PERMISSIBLE EXPOSURE LIMITS
Z-1 TABLE
Limit

Substance (ppm) (mg/m?3)
Acetic acid 200 360
Acetic anhydride 10 25
Arsenic, inorganic compounds 0.3
Arsenic, organic compounds 0.5
Barium, soluble compounds 0.5
Barium sulfate

Total Dust 15

Respirable Fraction 5
Butanols

n-Butyl alcohol 100 300

sec-Butyl alcohol 150 450

tert-Butyl alcohol 100 300
Carbon dioxide 5000 9000
Chlorine 1 3
Chromium

Chomium Il compounds 0.5

Chromium Ill compounds 0.5

Chromium metals 1
Cobalt metal 0.2
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TABLE 2.2-205 (Sheet 2 of 3)
BLN COL 2.2-1 SITE SPECIFIC OSHA PERMISSIBLE EXPOSURE LIMITS
Z-1 TABLE
Limit

Substance (ppm) (mg/m?3)
Copper

Fume 0.1

Dusts and mists 1

Glycol monoethyl ether
2-Ethoxyethyl 200 740
Hydrogen peroxide 1 1.4

Isopropyl Mixture

Isopropyl acetate 250 950
Isopropyl alcohol 400 980
Isopropylamine 5 12
Isopropyl ether 500 2100
Isopropyl glycidyl ether 50 240
Lead inorganic 400
Manganese compounds 5
Methyl Methacrylate 100 410
Napthalene 10 50
Nickel Compounds 1
Oats (grain dust) 10
Phosphoric Acid 1
Sodium Hydroxide 2
Sulfuric Acid 1
Thallium Compounds 0.1
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TABLE 2.2-205 (Sheet 3 of 3)
BLN COL 2.2-1 SITE SPECIFIC OSHA PERMISSIBLE EXPOSURE LIMITS
Z-1 TABLE
Limit
Substance (ppm) (mg/m?)
Vanadium Compounds 0.5
Wheat (grain dust) 10
Xylenes 100 435

Zinc Compounds

Zinc chloride fume 1
Zinc oxide fume 9]
Zinc oxide
Total dust 15
Respirable fraction 5

Zinc stearate
Total dust 15

Respirable fraction 5

(Reference 219)
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TABLE 2.2-206
BLN COL 2.2-1 SITE SPECIFIC OSHA PERMISSIBLE EXPOSURE LIMITS
Z-2 TABLE

Acceptable Maximum Peak
above Acceptable Ceiling

Concentration
Time (8-hr. shift)
Weighted Acceptable
Average Ceiling Maximum
Substance (8-hr. shift) Concentration Concentration Duration
Beryllium 2 ug/m3 5 ug/m? 25 ug/m? 30 min.

Hydrogen Fluoride 3 ppm

Mercury (Mercury 1 mg/10m?3
Compounds)

(Reference 219)
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TABLE 2.2-207

BLN COL 2.2-1 SITE SPECIFIC OSHA PERMISSIBLE EXPOSURE LIMITS
Z-3 TABLE
Substance Limit
mg/m?3
Coal dust 24

(Reference 219)
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TABLE 2.2-208 (Sheet 1 of 2)

TOP 25 COMMODITIES SHIPPED VIA NSRC RAILROAD PAST

HOLLYWOOD, AL, SEPTEMBER 2005 - SEPTEMBER 2006

PKG. HAZ.

HMRC Proper Shipping Name Class Group Zone UN/ NA
4950150 FAK-Hazardous Materials ~ FAK  N/A N/A N/A
4909351 Xylenes 3 I, 1 N/A UN1307
4935230 Potassium Hydroxide 8 I, 1l N/A UN1814
4931405 Acrylic Acid, Stabilized 8 Il N/A UN2218
4931304 Acetic Anyhdride 8 Il N/A UN1715
4913250 Combustible Liquid, N.O.S. CL 1 N/A NA1993
4962137 Other Regulated 9 1] N/A NA3082
4904509 Carbon Dioxide 2.2 N/A N/A UN2187
4909130 Butanols 3 I, 1 N/A UN1120
4909198 Xylenes 3 I, 1 N/A UN1307
4908119 Butyraldehyde 3 Il N/A UN1129
4907250 Methyl Methacrylate 3 Il N/A UN1247
4921401 Acetone Cyanohydrin 6.1 I B UN1541
4914223 Combustible Liquid, N.O.S. CL 1 N/A NA1993
4920523 Chlorine 2.3 N/A B UN1017
4908270 Propionaldehyde 3 Il N/A UN1275
4966109 Other Regulated 9 1] N/A NA3082
4950130 FAK-Hazardous Materials ~ FAK  N/A N/A N/A
4904210 Ammonia, Anhydrous 2.2 N/A N/A UN1005
4909267 N-Propanol 3 I, 1 N/A UN1274
4931303 Acetic Acid, Glacial 8 Il N/A UN2789
4930040  Sulfuric Acid 8 I N/A UN1830
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TABLE 2.2-208 (Sheet 2 of 2)
BLN COL 2.2-1 TOP 25 COMMODITIES SHIPPED VIA NSRC RAILROAD PAST
HOLLYWOOD, AL, SEPTEMBER 2005 — SEPTEMBER 2006

PKG. HAZ.

HMRC Proper Shipping Name Class Group Zone UN/ NA
4935240 Sodium Hydroxide Solution 8 I, 1l N/A UN1824
4918311  Ammonium Nitrate 5.1 1 N/A UN1942
4935645 Hexamethylened 8 I, 1 N/A UN1783

Lenediamine

(References 219 and 221)
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TABLE 2.2-209
BLN COL 2.2-1 TENNESSEE RIVER TONNAGES BY COMMODITY GROUP

2030
1991 Percent 2000 Percent Forecast Percent
Commodity (T) of Total (T of Total (T) of Total

Coal and 20,773,434 49.3 18,881,050 38.0 14,451,698 25.6
Coke

Aggregates 8,520,175 20.2 11,196,098 22.5 17,025,592 30.1
All Other 2,962,966 7.0 4,502,692 9.1 3,127,475 5.5
Iron and Steel 1,163,249 2.8 3,630,829 7.3 6,038,859 10.7

Grains 3,558,992 8.4 3,588,008 7.2 5,267,935 9.3

Chemicals 2,458,868 5.8 2,935,479 5.9 5,076,332 9.0

Ores and 1,182,924 2.8 2,915,782 5.9 3,474,664 6.1

Minerals

II:etrloleum 1,543,064 3.7 2,013,547 40 2,073,810 3.7
uels

(Reference 226)
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TABLE 2.2-210 (Sheet 1 of 2)
BLN COL 2.2-1 COMMODITIES SHIPPED PAST RIVER MILE 392 ON THE
TENNESSEE RIVER, 2004

Commodity Amount (1000 Short Ton)
Coal & Lignite(® 949
Coal Coke(® 11
Residual Fuel Oil 77
Lube Oil & Greases(@ 3
Asphalt, Tar & Pitch 424
Petroleum Coke(® 136
Nitrogenous Fertilizer 30
Phosphatic Fertilizer 2
Potassic Fertilizer 16
Fertilizer & Mixes NEC 61
Other Hydrocarbons 26
Alcohols®) 137
Sodium Hydroxide(®) 108
Inorganic Elements, Oxides, & Halogen 38
Wood Chips 1
Limestone 4
Gypsum 601
Phosphate Rock 2
Sand & Gravel 308
Iron Ore 5
Iron & Steel Scrap 350
Aluminum Ore 6
Non-Ferrous Ores NEC 2
Clay & Refracted Material 9
Slag 13
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TABLE 2.2-210 (Sheet 2 of 2)
BLN COL 2.2-1 COMMODITIES SHIPPED PAST RIVER MILE 392 ON THE
TENNESSEE RIVER, 2004

Commodity Amount (1000 Short Ton)
Non-Metallic Minerals NEC 598
Cement & Concrete 61
Pig Iron 59
Ferro Alloys 23
I1&S Plates & Sheets 99
I&S Bars & Shapes 3
Primary 1&S NEC 62
Aluminum 2
Smelted Products NEC 4
Fabricated Metal Products 67
Wheat 155
Corn 191
Animal Feed, Prep. 75
Machinery (Not Elec) 2
Manufactured Products NEC 0

a) Classified as hazardous

NEC - Not elsewhere classified
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TABLE 2.2-211 (Sheet 1 of 2)

BLN COL 2.2-1

COMMODITIES SHIPPED BETWEEN RIVER MILES 358 AND

363 ON THE TENNESSEE RIVER, 2004

Commodity Amount (1000s T.)
Coal and Lignite(@ 21
Coal Coke(@ 45
Lube Oil & Greases(® 4
Petroleum Coke(®) 102
Alchols(®) 3
Sodium Hydroxide(@) 48
Wood Chips 27
Gypsum 26
Iron Ore 101
Iron & Steel Scrap 1
Manganese Ore 5
Clay & Refracted Materials 1
Slag 3
Non-metallic Minerals NEC 20
Cement & Concrete 73
Pig Iron 44
I&S Bars & Shapes 18
Primary I1&S NEC 10
Smelted Products NEC 6
Fabricated Metal Products 5
Wheat 10
Corn 829
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TABLE 2.2-211 (Sheet 2 of 2)
BLN COL 2.2-1 COMMODITIES SHIPPED BETWEEN RIVER MILES 358 AND
363 ON THE TENNESSEE RIVER, 2004

Commodity Amount (1000s T.)
Oats 15
Soybeans 232
Oilseeds NEC 143
Vegetable Oils 34
Animal Feed, Prep. 53

(Reference 225)

a) Classified as hazardous.

NEC - Not elsewhere classified
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TABLE 2.2-212

HISTORICAL AIR TRAFFIC AT HUNTSVILLE INTERNATIONAL

AIRPORT

Year Total Passengers Percent Change
1996 899,834 N/A
1997 1,016,802 13.0
1998 1,022,444 0.6
1999 1,050,377 27
2000 1,082,349 3.0
2001 968,954 -10.5
2002 989,093 2.1
2003 1,051,644 6.3
2004 1,193,370 13.5
2005 1,265,153 6.0

AVERAGE 4.1

(Reference 232)
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TABLE 2.2-213
PROJECTIONS FOR AIR TRAFFIC AT HUNTSVILLE
INTERNATIONAL AIRPORT TO FISCAL YEAR 2025

Year Total Passengers
2006 1,316,771
2007 1,370,496
2008 1,426,412
2009 1,484,609
2010 1,545,181
2011 1,608,225
2012 1,673,840
2013 1,742,133
2014 1,813,212
2015 1,887,191
2016 1,964,189
2017 2,044,327
2018 2,127,736
2019 2,214,548
2020 2,304,901
2021 2,398,941
2022 2,496,818
2023 2,598,688
2024 2,704,715
2025 2,815,067

(Reference 232)
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TABLE 2.2-214

MASSES OF COMMODITIES INVOLVED IN FIXED LOCATION

VCE

Maple Industries

Gasoline
(Petroleum
Isopropyl Alcohol Distillate) Cyclohexylamine

Maximum Storage Size Ibs. [See Table 2.2-203]
Heat of Combustion Value 33,380 46,800 41,050

Units kJ/kg kJ/kg kJ/kg
Molecular Wt 60 110 99.2
Vapor density lopy/ft> 0.1614 0.2955 0.2665
Liquid Density lopy/ft> 49.30 49.92 53.66
Distance to Overpressure: miles
Confined VCE 0.09 0.13 0.05
Distance to Overpressure: miles
Local VCE 0.19 0.23 0.10
Explosion Distance from Site miles 3.79 3.79 3.79
"At Risk" Length miles No Risk to Site No Risk to Site No Risk to Site

Great Western Products
Calfoam Isopropyl Alcohol |  Glycol Ether PM

Maximum Storage Size Ibs. [See Table 2.2-215]
Heat of Combustion Value 29,670 33,380 26,000

Units kJ/kg kJ/kg kJ/kg

kJ/kg 29,670 33,380 26,000
Molecular Wt 414 60 90
Vapor density lopy/ft3 1.1121 0.1614 0.2418
Liquid Density lpy/ft? 64.90 49.30 57.41
Distance to Overpressure:
Confined VCE miles 0.09 0.06 0.03
Distance to Overpressure:
Local VCE miles 0.12 0.12 0.05
Explosion Distance from Site miles 1.49 1.49 1.49
"At Risk" Length miles | No Risk to Site No Risk to Site No Risk to Site
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Security-Related Information - Withheld Under 10 CFR 2.390(d)

(see COL Application Part 9)

TABLE 2.2-215 (Sheet 1 of 2)

LIST OF RAW MATERIALS AT GREAT WESTERN PRODUCTS

Item Description Quantity
67108 Dye Pink [ ]
67109 Fragrance Pink Floral [ ]
67110 Fragrance Lemon/Lime [ ]
67111 Fragrance Clean Fresh [ |
67112 Fragrance Arylene [ ]
67114 Fragrance Cherry [ ]
67115 Fragrance Fresh Linen [ ]
67119 Dye Dark Blue [ 1]
67144 Fragrance Pine Qil [ ]
67105 Dye [ 1]
67106 Dye [ ]
67107 Dye [ ]
67118 Dye [ ]
67036 Floor Absorbent [ ]
67146 Surfonc/T DET N [ ]
67148 Tergiton/NP-9 [ ]
67152 Calfoam/SLES ES-60 [ ]
67154 Trisodiumphosphate [ ]
67156 Petro BA Liquid [ ]
67158 Tetrapotassium pyrophosphate TKPP [ ]
67160 Glycol Ether EB [ ]
67165 Dodecylbenzene Sulfonic Acid [ |
67166 Caustic potash liquid [ ]
67170 Mackamide/Clamide C/Ninol 40-C [ ]
67172 D-Limonene [ ]
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Security-Related Information - Withheld Under 10 CFR 2.390(d)

(see COL Application Part 9)

TABLE 2.2-215 (Sheet 2 of 2)

LIST OF RAW MATERIALS AT GREAT WESTERN PRODUCTS

Item Description Quantity
67174 Isopropyl Alcohol [ ]
67201 Dissolvine/EDTA [ ]
67202 Sodium metasilicate pentahyd [ ]
67210 Monoethanolamine [ ]
67212 Sodium hydroxide/caustic soda liquid [ ]
67214 Oxalic Acid [ ]
67216 Phosphoric Acid 75% [ ]
67218 Glycol Ether PM/PGE Solvent PM [ ]
67220 Mackam/Amphosol [ ]
67222 Sodium Silicate [ ]
67224 Sodium Xylene Sulfonate [ ]
67225 Sodium tripolyphosphate [ ]
67226 Tomadol/Alcohol ethoxylate [ ]
67227 Triethanolamine/TEA [ ]
67229 Acusol-Opacifier [ ]
67231 BTC 2125/Ammonium Chloride [ ]
67232 Sodium Gluconate Food Grade [ ]
67234 Glycol Ether DB [ ]
67236 DPM [ ]
67238 Berol DGR 81 [ ]
67239 Lonza Bardac 208M/Benzyl Ammonium

Chloride [ ]

67242 Lonza FMB A0-8 [ ]

67243 Lonza FMB 1210-8 Quat [ ]
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TABLE 2.2-216 (Sheet 1 of 4)
BARGE MOVEMENTS PAST MILE POINT 391
ON THE TENNESSEE RIVER FOR CALENDAR YEARS 2003*
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TABLE 2.2-216 (Sheet 2 of 4)
BARGE MOVEMENTS PAST MILE POINT 391
ON THE TENNESSEE RIVER FOR CALENDAR YEARS 2003*
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TABLE 2.2-216 (Sheet 3 of 4)
BARGE MOVEMENTS PAST MILE POINT 391
ON THE TENNESSEE RIVER FOR CALENDAR YEARS 2003*
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TABLE 2.2-216 (Sheet 4 of 4)
BARGE MOVEMENTS PAST MILE POINT 391
ON THE TENNESSEE RIVER FOR CALENDAR YEARS 2003*
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TABLE 2.2-217 (Sheet 1 of 4)
BARGE MOVEMENTS PAST MILE POINT 391
ON THE TENNESSEE RIVER FOR CALENDAR YEARS 2004*
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TABLE 2.2-217 (Sheet 2 of 4)
BARGE MOVEMENTS PAST MILE POINT 391
ON THE TENNESSEE RIVER FOR CALENDAR YEARS 2004*
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TABLE 2.2-217 (Sheet 3 of 4)
BARGE MOVEMENTS PAST MILE POINT 391
ON THE TENNESSEE RIVER FOR CALENDAR YEARS 2004*

2.2-67 Revision 1



Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

Security-Related Information - Withheld Under 10 CFR 2.390(d)
(see COL Application Part 9)

TABLE 2.2-217 (Sheet 4 of 4)
BARGE MOVEMENTS PAST MILE POINT 391
ON THE TENNESSEE RIVER FOR CALENDAR YEARS 2004*
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TABLE 2.2-218
RIVERS IN ALABAMA

River Name Length (miles)
Alabama 315

Black Warrior 178

Mobile 45

Tennessee 650
Tennessee-Tombigbee Waterway 234
Tombigbee 400

TOTAL 1822
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TABLE 2.2-219
SPILL FREQUENCY DATA FROM MISLE

Spill Volume Log Midpoint Number of V(iglrlr!e Spill Frequency

(gallons) (gallons) Events (tons) (per mile-yr.)
1-2.80 1.67 28 0.0063 4 98E-03
28-7.84 4.69 9 0.0176 1.60E-03
7.84-22.0 13.12 12 0.0492 2.14E-03
22.0-61.5 36.73 1 0.138 1.96E-03
61.5-172 103 5 0.386 8.90E-04
172 — 482 288 3 1.08 5.34E-04
482 — 1349 806 2 3.03 3.56E-04
1349 - 3778 2258 2 8.47 3.56E-04
3778 — 10578 6322 0 23.73 0.00E+00
10578 - 29620 17701 1 66.44 1.78E-04
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TABLE 2.2-220
CRITICAL CARGO AND "AT-RISK" RIVER LENGTHS

2.2-71 Revision 1



Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

Security-Related Information - Withheld Under 10 CFR 2.390(d)
(see COL Application Part 9)

TABLE 2.2-221
SHIPPING DATA FROM USACE RECORDS
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TABLE 2.2-222
DEVELOPMENT OF F L TERM, CARGO SIZE SENSITIVITY FOR STYRENE
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TABLE 2.2-223
RESULTS OF PROBABILITY ANALYSIS
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TABLE 2.2-224
WEIGHTS OF HAZARDOUS CHEMICALS THAT REQUIRE
CONSIDERATION IN CONTROL ROOM EVALUATIONS (FOR A

50 MG/M3 TOXICITY LIMIT AND STABLE METEOROLOGICAL
CONDITIONS)

Weight (1000 Ib)
Distance From

Control Room A.ER. AER. A.E.R.
(Miles) 0.015/hr 0.06/hr 1.2/hr
0.3-0.5 9 2.25 0.1
0.5-0.7 35 8.75 0.43
0.7-1.0 120 31 1.5
1.0-2.0 270 67.5 3.37
2.0-3.0 1300 325 16.25
3.0-4.0 3700 925 46.25
4.0-5.0 8800 2200 110
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TABLE 2.2-225
RAIL ROAD STATISTICAL DATA

Totals From NS 1997-2006 Statistic Data Total
HAZMAT RELEASES 34

Cars carrying hazmat 2964
Hazmat cars damaged/derailed 590

Cars releasing 62

Total train miles 889,122,984
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TABLE 2.2-226
HIGHWAY STATISTICAL DATA

Item Value

% Truck Travel 18

% HAZMAT Travel 5
HAZMAT Accident Rate Per Mile 3.20E-07
Total Number of Incidents 2484
HAZMAT 2.3 Accident Rate Per Mile 2.39E-07
HAZMAT Class 2.3 Miles 50,300,000
Total HAZMAT Miles Driven 7,763,000,000
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2.3 METEOROLOGY

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

Add the following information at the end of DCD Section 2.3 introductory text.

This section discusses the regional and local meteorological conditions, the onsite
meteorological measurement program, and short-term and long-term diffusion
estimates. Recent improvements in the National Oceanographic and Atmosphere
Administration (NOAA) National Climatic Data Center (NCDC) data systems
provide easy access to local meteorological data records. Current BLN site data is
available for the period from 2006 — 2007. Most of the tabular data in this section
are from these recent data sources, but there was also an extensive amount of
meteorological data gathered and evaluations performed for the original licensing
of Bellefonte Units 1 and 2 (BLNP) for the period from 1979 — 1982. In several
cases, such as the reoccurrence rate of rare events based on many decades of
observation, the offsite data is preferable.

2.3.1 REGIONAL CLIMATOLOGY

Add the following text at the end of DCD Subsection 2.3.1.

The description of the general climate of the region is based primarily on
climatological records for Scottsboro and Huntsville, Alabama. This description
utilizes that data as appropriate and is augmented by data from the licensing of
the BLNP during the time period of 1979-1982 and more recent data from the
permanent BLN site meteorological tower. The BLN site is located within Alabama
state climatic division 2.

Topographical considerations and examination of the records indicate that
meteorological conditions at Scottsboro are representative of the general climate
of the region which encompasses the site. Since Scottsboro is the closest weather
station, the tables and figures included are based primarily on Scottsboro data,
when the period of record and observational procedures are considered
adequate. Otherwise, data from the NOAA first order weather station in Huntsville
are presented.

General discussions of the regional climate dating from the BLNP licensing period

are still valid so the previous meteorological discussion and references from the
BLNP Final Safety Analysis Report (FSAR) (Reference 201) are still applicable.
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2.3.1.1 General Climate

The BLN site is located in a temperate latitude in northeastern Alabama about
250 miles north of the Gulf of Mexico, and in a region which is strongly influenced
much of the year by the Azores-Bermuda anticyclonic circulation (see

Figure 2.3-201, Reference 202). 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 BLN 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. Because of the
prominent valley-ridge topographical features that dominate the site area, the low-
level wind pattern is characteristic of a valley-flow regime with dominant
frequencies of downvalley (north through northeast) and upvalley (south through
southwest) wind directions. Above the level of valley-ridge influence the airflow
pattern becomes regional in character with more nearly uniform directional
distribution with slightly predominant southeasterly, southwesterly, and northerly
winds. It is expected that the surface area of the Tennessee River in the site area
is not large enough to produce a detectable lake to land breeze resulting from
differential surface heating between land and water.

Temperatures in the region indicate warm summers and mild winters. Normally, in
the BLN site area, January maximum temperatures are between 50°F and 55°F
with minima between 30°F and 35°F. Maximum and minimum temperatures based
on data from Scottsboro spanning the years 1882-2002 are shown on

Figure 2.3-202 and Figure 2.3-203, respectively. In July, average minimum
temperatures are in the vicinity of 65°F and 70°F, while the average afternoon
maximum exceeds 90°F. Relative humidity for the year averages near 70 percent
(Figure 2.3-204).

Precipitation in this area averages 57 inches annually and is normally well
distributed throughout the year (Table 2.3-201). Figure 2.3-205 shows a gradually
increasing trend in the annual precipitation. Winter is usually the wettest season,
with more than 15 inches, while fall is the driest season, with about 12 inches.
March is the only month to average more than six inches of rainfall, while about
three to four inches are recorded at most locations in the site area in both
September and October (see Figure 2.3-208). Average winter snowfall in the
northeast corner of Alabama is 1.8 inches (Table 2.3-201).

Air Quality

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 in Reference 203, show that,
in the central Gulf Coast states, air stagnation conditions exist 5-10 percent of the
time. 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,
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and therefore weaker wind circulations 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-pressure system on the eastern United
States. The Bermuda high is strongest in July, and hence the meridional 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 United States 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 United
States (Reference 203). For the eastern United States, the 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. For the region around the BLN
site, the mean number of stagnation cases was 0.50 in May and June, 0.25 in
July, and 0.75 in August, September, and October. Based on the Environmental
Protection Agency (EPA) SCRAM Mixing Height Data for Nashville, Tennessee
(Reference 204), the mean midmorning mixing height for the area is about

585 meters in the winter, 546 meters in the spring, 417 meters in the summer,
419 meters in the fall, and 492 meters annually. The mean afternoon mixing
height for the area is about 843 meters in the winter, 1551 meters in the spring,
1796 meters in the summer, 1246 meters in the fall, and 1361 meters annually
(see Table 2.3-303). These results are in good general agreement with the data
provided by Holzworth (Reference 231).

Climate

The climate of Alabama is humid and subtropical with a short cold season and a
relatively long warm season. The predominant air mass over the region during
most of the year is maritime tropical with origins over the Gulf of Mexico. In the
winter, occasional southward movements of continental polar air from Canada
bring colder and drier air into Alabama and the northern parts of the state receive
occasional short-lived snowfalls. However, cold spells seldom last more than
three or four days.

The summer climate is almost wholly dominated by the westward extension of the
Bermuda High, a subtropical, semi-permanent anticyclone. The prevailing
southerly winds provide a generous supply of moisture and this, combined with
thermal instability, produces frequent afternoon and evening showers and
thundershowers. The convective thundershowers of the summer season are more
numerous than frontal type thunderstorms. However, the thunderstorms
associated with the occasional polar front activity in late winter and early spring
are more severe and sometimes produce tornadoes. Alabama is south of the
average track of winter cyclones, but occasionally one moves across the state.
Alabama is also occasionally in the path of tropical storms or hurricanes.
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Snowfall is not a rare event in northeast Alabama. During the 79 years from 1927
through 2005, measurable snow fell on Scottsboro in 33 years. Table 2.3-202
shows that during these 79 years, snow or sleet fell in January in 16 years and, in
February, in 15 years (Reference 205).

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 supercooled water
deposited by rain, drizzle, or possibly condensed from supercooled 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 206). 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.

The general direction of airflow across the region is from the southerly sectors
during much of the year, although the prevailing direction may be from one of the
northerly sectors during some months.

The temperature regime of the region can be described by the data shown in
Table 2.3-214. From 2001 to 2005, the dry bulb temperature, corresponding to the
maximum wet bulb temperature, during the summer months in Huntsville was
90°F. The peak average maximum monthly temperature in Huntsville from 1959
through 2005 was 89.4°F and the lowest average minimum monthly temperature
was 30.2°F (see Table 2.3-203). The maximum temperature recorded at the BLN
site during 1979 - 1982 was 99.7°F while the winter extreme minimum was -3.9°F
(see Table 2.3-264). From 2006 to 2007, the maximum dry bulb temperature
during the summer at the BLN site was 96.4°F, while the winter extreme minimum
was 16.3°F. Site data from 1979-1982 agrees with these data. The BLN design
basis ambient temperature and humidity statistics for use in establishing heat
loads are provided in Table 2.3-203.

Table 2.3-263 presents monthly temperature means and extremes for Scottsboro
collected over a twenty-nine year period. Table 2.3-264 gives the temperature
means and extremes for the BLN site. The values from the BLNP FSAR
(Reference 201) date from 1979-1982, and represent site specific data taken at
that time. Current data taken at BLN over a one-year period are given in

Table 2.3-265, and are consistent with the BLNP FSAR data.

Climatic records of humidity in Huntsville are shown in Table 2.3-205. These data
show that relative humidity in the region is high throughout the year. Nighttime
relative humidities are highest in summer and fall and lowest in the spring.
Daytime humidities are highest in the summer and winter. Seasonal variations are
in the vicinity of five to 15 percent. Highest relative humidities occur in the early
morning hours (00:00 - 06:00), averaging greater than 80 percent during all
months. Lowest relative humidities occur during early and mid afternoon with
averages ranging from approximately the mid-50s to the mid-60s for all months.
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The relative humidity at the BLN site follows this same general trend (see
Table 2.3-206).

Mean annual precipitation in the state ranges from about 57 inches in
northeastern Alabama (Figure 2.3-205) to 66 inches in the southwestern (Mobile)
part of the state (Reference 207). The fall months are typically the driest of the
year (see Figure 2.3-208). Yearly average precipitation at the BLN site for
1979-1982 is approximately 48 inches (Table 2.3-266) and at Huntsville for the
period of 2001 to 2005 was about 52 inches (Table 2.3-267).

Local site meteorological conditions are expected to result almost entirely from
synoptic-scale atmospheric processes. That is, the local site does not have a
unique micro-climate but rather the local meteorology is consistent with the
regional meteorology. There are two exceptions caused by local effects due to the
Tennessee River. First, there is higher humidity directly adjacent to the Tennessee
River, and so the site humidity data is more appropriate for site estimates than the
Scottsboro or Huntsville data. Second, there is possibility of channeling of low-
level winds along the River Valley. Table 2.3-204 gives the most common wind
direction and wind speed at the BLN Site.

2.31.2 Regional Meteorological Conditions for Design and Operating
Bases

The regional meteorological conditions that are relevant to the design and
operating bases for the BLN site are discussed below. A comparison of BLN site
characteristics with the AP1000 DCD design parameters is given in FSAR

Table 2.0-201.

2.3.1.21 Severe Weather Phenomena

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 of 1950
through 2002 (Reference 208), 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 BLN site area.
Hurricanes penetrating this far inland have dissipated to tropical depressions. The
effects of such storms are generally restricted to local flooding from heavy rains.
Damage from snow, freezing rain, or ice storms in midwinter are uncommon. The
Southeast Regional Climate Center snowfall records for Scottsboro (1927-2005)
and Huntsville (1959-2005) show maximum daily snowfall amounts of 12.0 and
15.7 inches, respectively (References 205 and 209). Based on the evaluations
given in "Extreme Ice Thicknesses from Freezing Rain," September 2004
(Reference 211), the probability of freezing rain (glaze ice) with a thickness of

15 mm (0.59 in) at the BLN site, in any year is two percent. The probability of
freezing rain with a thickness of 20 mm (0.79 in) at the BLN site, in any year, is
one percent (Reference 205).
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2.31.2.1.1 Hurricanes

During the period 1899 to 2002 there were 123 documented hurricanes that
affected the Middle Gulf Coast (Texas, Louisiana, Mississippi, Alabama, and
Florida) (References 212 and 213). This total is based on the number of unique
storms impacting these states and not on the total number of storms that affect
each state. Of these, 42 (34.1 percent) were Category 1, 31 (25.2 percent) were
Category 2, 35 (28.5 percent) were Category 3, 12 (9.8 percent) were Category 4
and 3 (2.4 percent) were Category 5 hurricanes. Table 2.3-207 presents a monthly
breakdown of the 123 hurricanes 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. Although no hurricanes have reached Jackson County, sixteen
tropical storms have passed through Jackson County. The Scottsboro rainfall
extremes given in Figure 2.3-207 include possible hurricane and tropical cyclone
effects. The maximum one-day rainfall in Scottsboro for the years 1927-2005 was
6.8 inches and was not associated with a hurricane or tropical storm

(Reference 205).

2.31.21.2 Tornadoes

The probability that a tornado will occur at the BLN site is low. Records show that
in a 55-year period (1950-2005) there were 21 tornadoes reported in Jackson
County, the location of the site. The data reported by the NOAA's National
Environmental Satellite, Data, and Information Service (NEDSIS) (Reference 208)
is given in Table 2.3-208. From this data, the average tornado area in Jackson
County, ignoring events of no recorded path length, is approximately 0.8 square
miles. Using the principle of geometric probability described in Reference 215, a
mean tornado path area of 0.8 square miles, and an average tornado frequency of

0.38 per year for the area of Jackson County (1069 mi2), the point probability of a

tornado striking the plant is 2.84x10'4/year. This corresponds to an estimated
recurrence interval of 3516 years. The tornadoes reported during the years
1950-2005 in the vicinity of Jackson, DeKalb, Marshall, and Madison Counties in
Alabama, Franklin and Marion Counties in Tennessee, and Dade County in
Georgia are shown in Table 2.3-208.

During the period 1950 to 2005, a total of 151 tornadoes touched down in these
counties that have a combined area of 4447 square miles (References 216 and
217). These local tornadoes have a mean path area of 1.06 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 = 4447 sq.mi.

Average annual frequency = 151 tornadoes/56 years =
2.70 tornadoes/year
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Annual frequency of a tornado striking a particular point P =
[(1.06 mi2/tornado) (2.70 tornadoesl/year)] / 4447 sq.mi. = 0.00064 yr'1

Mean recurrence interval = 1/P = 1552 years.

This result shows that the frequency of a tornado in the immediate vicinity of the
site is less than the frequency in the surrounding counties. Another methodology
for determining the tornado strike probability at the BLN site is given in
NUREG/CR-4461, Revision 2. Based on a two degree longitude and latitude box
centered on the BLN site, the number of tornadoes is 385. 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 percentile)

Expected maximum of the expected tornado
Probability tornado windspeed mph windspeed mph
107° 150 155
106 186 192
1077 219 225

The design basis tornado characteristics for the BLN site are given in
Subsection 2.3.1.4.

2.3.1.21.3 Thunderstorms

Locations in northeast Alabama and extreme south central Tennessee experience
approximately 53 thunderstorms events per year (Reference 234).

231214 Lightning

Data on lightning strike density is becoming more readily available as a result of
the National Lightning Detection Network (NLDN). The NLDN 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 one to two cloud to ground flashes per 10 thunderstorm days
per square kilometer (Reference 218). The annual mean number of thunderstorm
days in the site area is conservatively estimated to be 55 based on interpolation
from the isokeraunic map (Reference 219); therefore it is estimated that the
annual lightning strike density in the BLN site area is 28 strikes per square mile

per year. Other studies gave a ground flash density, GFD (strikes/km?/yr), based
on thunderstorm days per year (TSD) as GFD = 0.04 (TSD)"25 = 0.04 (55)1-2° =
6 strikes/km?/yr or 16 strikes/mi-yr. (Reference 220).
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Recent studies based on data from the NLDN (Reference 221) indicates that the
above strike densities are upper bounds for the BLN site. Mean annual flash

density given in Reference 221 for 1989-96 is 3-5 strikes/km?/yr or
8-13 strikes/miz-yr in Northeast Alabama.

23.1.215 Hail

From 1950 through 2005, 504 hailstorms occurred in the region annually, with
Jackson County receiving approximately 13 percent, DeKalb County receiving
19 percent, Marshall County receiving 16 percent, Madison County receiving

30 percent, Franklin County, Tennessee receiving eight percent, Marion County,
Tennessee receiving seven percent, and Dade County, Georgia receiving

seven percent of the hailstorms, as shown in Table 2.3-210. 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 occurrence of hail are
April and May. Property damage occurs infrequently, with 16 recorded events in
Jackson County, 24 in DeKalb County, 18 in Marshall county, 24 in Madison
County, one in Franklin county, Tennessee, two in Marion County, Tennessee, and
one in Dade County, Georgia in this 56-year period. The maximum size of hail
reported from 1950 through 2005 in Jackson County, Alabama was 2.75 inches.

2.3.1.2.1.6 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/m?’). 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 U.S. Environmental Protection Agency 8-hour ozone standard given in

40 CFR 50.10 is 0.08 ppm. The only areas in Alabama which are in nonattainment
with the 8-hour ozone standard are Jefferson County and Shelby County
(Reference 222). Currently designated (as of March 2, 2006) nonattainment areas
of Alabama for the criteria pollutants (carbon monoxide, lead, nitrogen dioxide,
particulate matter (PM-10), particulate matter with a diameter less than
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10 micron), particulate matter (PM-2.5, particulate matter with a diameter less
than 2.5 micron), ozone, and sulfur oxides) are:

Jackson Co
PM-2.5 Chattanooga, AL-TN-GA
Jefferson Co
8-Hr Ozone Birmingham, AL
PM-2.5 Birmingham, AL
Shelby Co
8-Hr Ozone Birmingham, AL
PM-2.5 Birmingham, AL
Walker Co
PM-2.5 Birmingham, AL

The above classification of Jackson County as nonattainment for PM-2.5 is a
result of being included in the AL-TN-GA area, which includes Chattanooga
Tennessee. Jackson County is part of the Tennessee River Valley (Alabama)-
Cumberland Mountains (Tennessee) Interstate Air Quality Control Region. For
Jackson County itself, the levels of all criteria pollutants are well within the EPA air
quality standards for 2003 through 2005.

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 National Climatic Data Center for 1984 through 1987 and 1990
through 1991 at the Nashville Metropolitan Airport (Reference 223). This data was
used to generate the morning and afternoon ventilation rates in Table 2.3-211.

The nearest non-attainment area is in Jackson County Alabama in an area
described by U.S. Census 2000 block group identifier 01-071-9503-1. This area is
approximately 14 miles north east of the site. The design and/or operation of the
BLN units will not be impacted by this nonattainment area due to the distance
between the nonattainment area and the site. Likewise, the operation of the
proposed nuclear power plants will have no impact on this nonattainment area
due to the very low particulate matter release from BLN.

Morning ventilation is less than 4100 m?/s throughout the year, and is less than
1500 m?/s from June through October. Afternoon ventilation is higher than
7100 m?/s from March through September, but lower than 5200 m?/s from
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November through January. The highest daily air pollution potentials exist during
the lower morning ventilation rates from May through October. Lowest air pollution
potentials occur from November through March due to the relatively high morning
mean ventilation rates.

Other data sources provide independent checks of this conclusion. The annual
average air stagnation cases for Alabama over a fifty year period (1948-1998) was
four cases per year with a mean duration of five days (Reference 203). The
annual mean days of air stagnation were given as 20 for Alabama. 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 Alabama region exhibited a
decreasing trend over the 50 years evaluated (see Figure 2.3-303).

2.3.1.2.2 Severe Winter Storm Events

The occurrences and durations of recorded ice storms and heavy snowstorms in
the vicinity of the BLN site for the period 1950-2005 is shown in Table 2.3-212.
From these data, the frequency of winter storms in the BLN area is estimated to
be 9.6 events per year in this regional area. For Jackson County, the frequency is
1.4 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 211), as 0.75 inch for the Northeast
Alabama area of the BLN site.

The observed maximum winter (November through March) precipitation amounts
(water equivalent) during any consecutive 48-hour period at the BLN site for the
indicated winter seasons are given in Table 2.3-213. These data were analyzed by
the Gumbel-Lieblein method described in Reference 215 with the following
results:

Maximum 48 Hr Winter
Precipitation, Water Equivalent

Return Period (Years) inches
10 4.58
25 5.18
50 5.63
100 6.07
500 7.09
1000 7.53
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Thus, it is estimated that a value of 7.53 inches (water equivalent) is ultra-
conservative (based on a 1000-yr return period) for the 48-hour probable
maximum winter precipitation (PMWP) at the BLN Site.

The Southeast Regional Climate Center data (Reference 205) identifies that the
greatest snowfall in Scottsboro during its period of data, 01/01/1927 to
12/31/2005, occurred on March 13, 1993. This storm deposited 12 inches of snow
in Scottsboro. Since this data review covers at least 79 years back to 1927, it is
possible to conclude with 79 percent confidence that the 100-year snowfall
maximum is 12 inches.

In the Scottsboro/Bellefonte area, snow melts and/or evaporates quickly, usually
within 48 hours, and before additional snow is added. Since 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.

2.3.1.2.21 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 National Weather
Service 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 that the snowpack exerts on the surface that it covers. A more useful
statistic for estimating the snowpack pressure is the water equivalent (in inches) of
the snowpack.

To estimate the weight of the 100-year snowpack at the BLN site, the maximum
reported snow and/or ice depths at Scottsboro, Alabama was determined. The
current Southeast Regional Climate Center data (Reference 205) identifies that
the greatest snow depth in its period of data, 1/1/1927 to 12/31/2005, occurred on
February 15, 1958. The snow depth recorded on this date was 10 inches. Since
this data review covers at least 79 years back to 1927, it is possible to conclude
with 79 percent confidence that the 100-year snow-pack maximum is 10 inches.

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 224). In the BLN 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 freshly fallen snow. A conservative
estimate of the water equivalent of snowpack in the BLN 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 10 in snowpack x 0.2 inches water
equivalent/inch snowpack = 2.0 inches of water.
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Since 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 Ibm/cu in x 144 sq in). For the 100-year return snowpack, the
water equivalent would exert a pressure of 10.4 pounds per square foot

(5.2 Ibm/sq ft-inch x 2.0 inches).

In determining the 100 year return snow load, the 10 inch snow depth used in this
Subsection is assumed to be snow pack with a water density of 0.20 inches of
water per inch of snow pack. This conservatively bounds the snow load from

12 inches of freshly-fallen snow mentioned in Subsection 2.3.1.2.2, which would
have a water equivalence of 0.07 to 0.15 inches of water per inch of snow.

2.3.1.2.2.2 Estimated Weight of the 48-hour Maximum Winter Precipitation

The 48-hour PMWP at the BLN Site is estimated to be 24.7 inches based on
HMR 53 (Reference 233).

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 buildup on the roofs of the nuclear island are negligible. The shield building
roof is sloped with no lips around the edge of the roof to allow water buildup. 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 sloped roofs with three varying elevations
(high points given); Area 1&2 155'-6", Area 3&4 163'-0", and Area 5&6 180'-9".
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 sloped from east to west. There are no lips on the roof of the
auxiliary building 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 sloped 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.

231223 Weight of Snow and Ice on Safety-Related Structures

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.

In accordance with the Interim Staff Guidance on the assessment of normal and
extreme winter precipitation loads on the roofs of seismic Category | structures
(Reference 235), the normal winter precipitation event, the extreme frozen winter
precipitation event, and the extreme liquid winter precipitation event are
considered in determining the BLN site characteristics.
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The limiting normal winter precipitation event is the highest ground-level weight
(in Ib/ft2) among (1) the 100-year return period snowpack, (2) the historical

maximum snowpack, (3) the 100-year return period snowfall event, or (4) the
historical maximum snowfall event in the site region.

The 100-year return period snowpack is given in the American Society of Civil
Engineers (ASCE) Standard No. 7-05, "Minimum Design Loads for Buildings and
Other Structures" (Reference 236). The maximum observed ground snow load
from ASCE 7-05, Table C7-1 for Huntsville, Alabama is 7 Ib/ft? and the 2 percent
annual probability (i.e., 50-year return) value is 5 Ib/ft2 based on a record length of
33 years. As suggested by ASCE 07-05, a factor of 1.22 is a reasonable factor to
convert the 50-year mean recurrence interval values to a 100-year mean
recurrence interval. This results in a 100-year return ground snow load of 6.1
Ib/ft2. The maximum observed snow depth is given in the Local Climatic Data
(Reference 234) for Huntsville, Alabama as 11 inches. The algorithm for
converting historical maximum snowpack depth (in inches) to a snow load is given
below (Reference 235):

L =0.279D"-36

Where D is the snowpack depth and L is the resulting load in Ib/ft2.

Insertion of the maximum depth referenced above results in a historic maximum
normal ground snow load of 7.3 Ib/ft2. This value is slightly larger than the value
provided in ASCE 7-05 (6.1 Ib/ft2) for Huntsville, Alabama.

Based on NCDC Snow Climatology database (Reference 237), the highest
observed maximum 2-day snowfall amount was 9.3 inches and the 100-year
return 2-day snowfall was 12.9 inches for Scottsboro, Alabama, from 1893
through 2006. For this reporting station, the historic observed 2-day maximum
(9.3 inches) is less limiting than the 100-year return 2-day value (12.9 inches);
therefore, the 100-year return value is used in determining the snow load. An
appropriate algorithm for converting the 100-year return period snowfall event to a
snow load is given below (Reference 235):

L=0.15Sx5.2

Where S is the 100-year return period snowfall eventin inches, 5.2 is the weight of
one inch of water in Ib/ft?, and L is the resulting snow load in b/ft?.

This equation is based on a snow density (defined as the ratio of the volume of
melt water that can be derived from a sample of snow) of 0.15. Using this density,
the 100-year return 2-day snowfall (12.9 inches) is equivalent to a ground load of

10.1 Ib/ft2.
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The extreme frozen winter precipitation event should be the higher ground-level

weight (in Ib/ft2) between (1) the 100-year return period snowfall event and (2) the
historical maximum snowfall event in the site region. The roof load resulting from
the 100-year return period and historical maximum snowfall event is provided

above. From these results, the limiting ground snow load is 10.1 Ib/ft2.

The 48-hour PMWP at the BLN Site is estimated to be 24.7 inches, based on
HMR 53 (Reference 233). As stated in Subsection 2.3.1.2.2.2, 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 is negligible. However, there may be
some additional roof load due to retention of rain by pre-existing snowfall.

Guidance on the additional roof load necessary to account for rain on snow is
provided in ASCE Standard No. 7-05 (Reference 236). This standard states that if

the ground snow load is greater than 20 Ib/ft2, it is assumed that the full rain-on-
snow effect has been measured and a separate rain-on-snow surcharge is not
needed. The 100-year return snow-depth at the BLN site is 11 inches which gives

a ground snow load of 8.6 Ib/ft? (11 in-snow x 0.15 in-water/in-snow x 5.2 Ib/ft2/in-
water); therefore, a rain-on-snow surcharge is appropriate. As shown above, the

ground load due to snowfall (10.1 Ib/ft2) is also below the threshold given in

ASCE 7-05. The only additional roof load from the PMWP is due to water soaking
into the snowpack (i.e., the rain-on-snow surcharge). The remaining PMWP runs
off due to the roof design and the southern location of the station. A rain-on-snow

flat roof surcharge of 5.0 Ib/ft2, given in ASCE 7-05, is conservatively applied to
the ground level load. The total maximum BLN ground level load is therefore

15.1 Ib/ft2.

The AP1000 DCD does not address extreme winter precipitation events for the
roof design or the combination of any extreme loads with the normal winter loads.
For the BLN site, if one evaluated the addition of an extreme 100-year, 2-day fresh
snow fall to an existing fresh snow or snowpack, the loads could be combined as
normal live loads and the AP1000 normal design value would continue to bound
the resultant load.

No damage from snow or ice loading on structures is expected, because the DCD
design loading is 75 pounds per square foot at ground level. Comparison of the
BLN site characteristics with the AP1000 DCD design parameters is given in
Table 2.0-201.

2.3.1.2.3 Probable Maximum Annual Frequency and Duration of Dust
Storms

The occurrence of dust, blowing dust, or blowing sand is a rare phenomenon in
the BLN site area. Although there are categories for dust and sand in the NCDC
meteorological database, no hours are identified under this category for Jackson
County in the period 01/01/1950 to 04/30/2006.
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2.3.1.3 Meteorological Data Used for Evaluating Heat Removal Capacity

Meteorological data is used in accident analyses and other analyses to determine
the effectiveness of safety related heat removal systems. This section discusses
meteorological data that may impact the design of safety related heat removal
systems.

The maximum dry bulb temperature with coincident wet bulb temperature, the
maximum wet bulb temperature (non-coincident), and the maximum and minimum
dry bulb temperatures are given in Table 2.3-203. Comparison of the BLN site
characteristics with the AP1000 DCD design parameters is presented in

Table 2.0-201.

The maximum dry-bulb temperature and the maximum wet-bulb temperature
(non-coincident) have been determined as the highest dry-bulb temperature that
persists for at least 2 hours using a 35-year (1973-2007) data set of sequential
hourly meteorological data from the NWS station at Huntsville, AL. The maximum
dry-bulb temperature is 104°F, and the coincident wet-bulb temperature is 73°F
(see Table 2.3-203). The maximum wet-bulb temperature (noncoincident) that
persists for at least 2 hours has been determined to be 82°F from the 35-year data
set. The minimum dry-bulb temperature (100% exceedance) determined from the
same data set, as indicated in Table 2.3-203, is -9°F.

2.3.1.4 Design Basis Tornado Parameters

The design basis tornado characteristics are specific to the site and region of the
country in which the site is located. However, rather than conducting site research
on tornado characteristics, most sites in the 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, based on WASH-1300, has been used since the 1970s by
the industry to establish the appropriate design basis tornado characteristics,
depending on the proposed site location in the country. The design basis tornado
characteristics defined for this project, as listed below, are based on the guidance
in Regulatory Guide 1.76 for an exceedance probability of 107 per year. The
below listed characteristics are associated with a Region 1 site.

Design Basis Tornado Characteristics

BLN Site
Maximum wind speed, mph 230
Rotational speed, mph 184
Maximum Translational speed, mph 46
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Radius of maximum rotational speed, ft 150
Pressure drop, psi 1.2
Rate of pressure drop, psi/sec 0.5

The above maximum tornado wind speed is less than the AP1000 DCD value of
300 mph. In accordance with Regulatory Guide 1.76, the wind velocities and
pressures are not assumed to vary with height.

2.31.5 100-Year Return Period Fastest Mile of Wind

The fastest wind speed recorded in 55 years (1950-2005) in Jackson County is
74.8 mph. A Gumbel-Lieblein extreme value analysis of this data gave an
estimated value of 77 mph for the 100-year return period fastest mile of wind in
Jackson County.

The fastest hourly averaged wind speed recorded by the Bellefonte Unit 1 and 2
meteorological tower at 33 feet in the period from 1979 through 1982 was

28.6 mph in 1981. A Gumbel-Lieblein extreme value analysis of this data gave an
estimated value of 35 mph for the 100-year return period fastest mile of wind at
the BLN site. This result may be low due to the limited data collection period.

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

(Reference 225). From Figure 6-1 of ASCE 7-95, the 50-year return 3-second
gust wind speed at 33-ft above ground for the BLN site is 90 mph. This value is for
Exposure Category C (open terrain) which is appropriate for the BLN Site. This
gives a design basis 100-year return wind speed of 96 mph based on Table C6-5
of ASCE 7-95. A comparison of the AP1000 DCD design parameter wind speed
with the BLN site characteristic is provided on Table 2.0-201.
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232 LOCAL CLIMATOLOGY

Add the following text at the end of DCD Subsection 2.3.2.

This section discusses the local meteorological conditions at the BLN site. A
comparison of BLN site characteristics with the AP1000 DCD design parameters
is given in FSAR Table 2.0-201.

2.3.21 Normal and Extreme Values of Meteorological Parameters

The following sections contain information on wind, air temperature, atmospheric
water vapor, precipitation, fog and smog, atmospheric stability, and mixing heights
at the BLN site and surrounding area.

2.3.211 Winds
2.3.2.1.1.1 Site Wind Distribution

One year of data (2006 to 2007) from the permanent meteorological facility at the
BLN site, has been evaluated and summarized. Both concurrent and long-term
data from the nearest and most representative source (Huntsville and Scottsboro)
were examined and compared with each other and with the onsite data. The
onsite data collected for the BLNP FSAR was also evaluated.

The nearest federal weather station for which long-term data is available is
Huntsville, Alabama, approximately 45 miles west of the site. The site is located in
a transition between marked mountain-valley topography and the low rolling hills
characteristic of the Appalachian foothills (Figure 2.3-288 and 2.3-289). Plots of
the maximum elevation versus distance from the center of the plant in each of the
sixteen 22 1/2-degree compass point sectors to a distance of five miles from the
site are shown on Figure 2.3-287. Similar plots for a distance of fifty miles from the
site are provided on Figure 2.3-286. A topographic plan of the area within five
miles of the plant is provided on Figure 2.3-288. Figure 2.3-289 gives the
topographic plan within 50 miles of the site. The terrain in the Huntsville area is
more indicative of Appalachian foothill topography. The BLN site is located on a
broad flat Tennessee River flood plain, with mountain ridges of 1400 to 1600 feet
above MSL to the northeast, east, and southeast (Figure 2.3-288 and

Figure 2.3-289).

Long-term temperature and precipitation records from Scottsboro were compared
to records from Huntsville. This comparison indicates that, for these parameters,
data from Huntsville reasonably represents meteorological conditions at 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. Data from the original BLNP FSAR is
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primarily used to determine the representativeness of the 1-year of onsite record
for long-term averages.

Wind monthly and annual joint frequency distributions of wind direction and wind
speed for wind instruments at 10 meters at BLN are presented in Tables 2.3-230,
2.3-231, 2.3-232, 2.3-233, 2.3-234, 2.3-235, 2.3-236, 2.3-237, 2.3-238, 2.3-239,
2.3-240, 2.3-241, and 2.3-242 using the original 1979 -1982 BLNP meteorological
data. The data show a valley-flow regime, with dominant frequencies of upvalley
(south through southwest) and downvalley (north through northeast) wind
directions. Monthly wind data for the 10-meter level shows what appears to be a
seasonal influence on the occurrences of upvalley and downvalley winds.
Downvalley wind direction occurrences are more frequent during the late summer
and early fall, while upvalley winds occur more often during late winter and early
spring. This characteristic is also illustrated in Figures 2.3-209, 2.3-210, 2.3-211,
2.3-212, 2.3-213, 2.3-214, 2.3-215, 2.3-216, 2.3-217, 2.3-218, 2.3-219, 2.3-220,
2.3-221, 2.3-222, 2.3-223, 2.3-224, and 2.3-225.

The wind speed data show very few hours of calm conditions at either
measurement level. About 47 percent of the hourly values were less than 4.0 mph
and less than one percent were greater than 18.0 mph at the 10-meter level.

Wind speed and wind direction occurrences frequencies for the 5-year
(2001-2005) Huntsville NWS station data, 4-year (1979-1982) site data, and the
concurrent 1-year (2006 through 2007) are given in Tables 2.3-217, 2.3-218,
2.3-219, 2.3-220, 2.3-221, 2.3-222, 2.3-223, 2.3-224, 2.3-225, 2.3-226, 2.3-227,
2.3-228, and 2.3-229, Tables 2.3-230, 2.3-231, 2.3-232, 2.3-233, 2.3-234,
2.3-235, 2.3-236, 2.3-237, 2.3-238, 2.3-239, 2.3-240, 2.3-241, and 2.3-242, and
Tables 2.3-243, 2.3-244, 2.3-245, 2.3-246, 2.3-247, 2.3-248, 2.3-249, 2.3-250,
2.3-251, 2.3-252, 2.3-253, 2.3-254, and 2.3-255 respectively.

Wind data is available from both the Huntsville meteorological station and the BLN
meteorological tower. Both sets of data are discussed here to provide a fuller
description of winds in the area.

2321111 Huntsville Wind Distribution

Tables 2.3-217, 2.3-218, 2.3-219, 2.3-220, 2.3-221, 2.3-222, 2.3-223, 2.3-224,
2.3-225, 2.3-226, 2.3-227, and 2.3-228 provide monthly percent joint frequency
distributions for wind directions and speeds, based on a 5-year period of record
from 2001 through 2005, for Huntsville. Table 2.3-229 provides an annual
summary of the data. On an annual basis, Huntsville wind data collected in the
five years 2001 through 2005 shows that northerly (N-NW through N-NE) is the
most frequent (18.8 percent) wind direction. The wind is from the southern
quadrant (S-SE through S-SW) 18.6 percent of the time. Westerly (W-SW and
W-NW) and easterly (E-NE and E-SE) winds are the least frequent with
frequencies of 11.1 percent and 17.8 percent, respectively. Southerly components
prevail in spring, easterly components prevail in summer and fall, while northerly
components prevail in the winter. At the Huntsville NWS station, winds average
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9.1 mph from January through April, and 7.7 mph from May through December.
Mean annual wind speed is 8.2 mph (Table 2.3-229).

The Huntsville meteorological station winds are presented graphically in

Figures 2.3-226, 2.3-227, 2.3-228, 2.3-229, 2.3-230, 2.3-231, 2.3-232, 2.3-233,
2.3-234, 2.3-235, 2.3-236, 2.3-237, 2.3-238, 2.3-239, 2.3-240, 2.3-241, 2.3-242,
and 2.3-243. These wind roses cover the period from 2001 through 2005 and
represent the frequency of winds going to a particular direction by the length of the
line in that direction. Huntsville records a usual pattern of winds coming from the
north or south. During the summer and fall, winds from the east and southeast are
more common. At Huntsville, winds from the west occur infrequently.

2.321.1.1.2 BLN Wind Data

The same wind data assessment was applied to BLN site data collected at the
BLN meteorological tower for the period from 1979-1982 and 2006-2007. Monthly
relative frequencies of wind direction and speed for the BLN site are shown in
Tables 2.3-230, 2.3-231, 2.3-232, 2.3-233, 2.3-234, 2.3-235, 2.3-236, 2.3-237,
2.3-238, 2.3-239, 2.3-240, 2.3-241, and 2.3-242, for the years 1979 - 1982 and
Tables 2.3-243, 2.3-244, 2.3-245, 2.3-246, 2.3-247, 2.3-248, 2.3-249, 2.3-250,
2.3-251, 2.3-252, 2.3-253, 2.3-254, and 2.3-255 for 2006-2007. The wind speeds
are hourly averages and there are no zero speeds recorded between 1979-1982
or 2006-2007. Between 1979-1982 winds averaged 4.3 mph from May through
December, 5.7 mph from January through April, and the mean annual wind speed
was 4.8 mph. Between 2006-2007 winds averaged 3.8 mph from May through
December, 4.9 mph from January through April, and the mean annual wind speed
was 4.1 mph. The 1979-1982 and 2006-2007 BLN site winds are presented
graphically in Figures 2.3-209, 2.3-210, 2.3-211, 2.3-212, 2.3-213, 2.3-214,
2.3-215, 2.3-216, 2.3-217, 2.3-218, 2.3-219, 2.3-220, 2.3-221, 2.3-222, 2.3-223,
2.3-224, and 2.3-225 and Figures 2.3-290, 2.3-291, 2.3-292, 2.3-293, 2.3-294,
2.3-295, 2.3-296, 2.3-297, 2.3-298, 2.3-299, 2.3-300, 2.3-301, and 2.3-302,
respectively. In general, the wind roses for Huntsville show a more North to South
trend than BLN, which has a more NE to SW trend.

2321113 Wind Direction Persistence

Hourly weather observation records from the National Weather Service at
Huntsville, Alabama for the years 2001 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 2.3-256, 2.3-257, and 2.3-258. During the period, the single
sector persistence was greatest (19 hours) for the N, WNW, and ESE direction.
The average maximum persistence (17 hours) was greatest for the north
direction. For the persistence in three adjoining sectors, the NNE sector had the
longest period of persistence (65 hours). The largest average maximum
persistence (48 hours) was for the ESE sector, as shown in Table 2.3-257. The
longest persistence period (108 hours) from five adjoining sectors occurred in the
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SSW sector (Table 2.3-258). The SE sector showed the greatest average
maximum persistence (80.0 hours).

Wind persistence data similar to the above are shown in Tables 2.3-259, 2.3-260,
and 2.3-261 for the BLN Site. The statistics shown in these tables cover the period
from 1979-1982 and 2006-2007. Table 2.3-259 shows that the longest single
sector persistence period was 22 hours from the SE and SW sectors. The SSW
sector had the greatest average maximum persistence (14.2 hrs). For the
persistence in three adjoining sectors, the SSW sector had the longest period of
persistence (72 hours) and the largest average maximum persistence (48 hours)
as shown in Table 2.3-260. The persistence data for five adjoining sectors

(Table 2.3-261) shows the central NNE sector with the longest persistence period
(88 hours) and the greatest average maximum persistence (69 hours).

Table 2.3-262 presents a summary of the maximum persistence period for the
BLN site (in hours). The data demonstrate that it is not likely that any single wind
direction would persist for a substantial period of time.

2.3.21.2 Air Temperature

Table 2.3-263 indicates that monthly temperature extremes for Scottsboro,
Alabama for the years 1971 through 2000 have ranged from the highest mean
temperature of 81.8°F (July 1993) to the lowest mean of 26.8°F (January 1977)
(Reference 226). Table 2.3-264 indicates that temperature extremes for BLN site
during the years 1979 through 1982 have ranged from a record maximum
temperature 99.7°F (July 1980) to a record minimum of -3.9°F (January 1982).
The highest monthly mean was 78.6°F with the lowest monthly mean of 36.8°F.
The data shows reasonable agreement between the two locations.

Table 2.3-265 presents the site temperature means and extremes for the year
2006-2007. A comparison of this year's data with the historic Bellefonte site data
(1979-1982) is made in Figure 2.3-246. This figure shows good agreement
between the current data and the historic data collected over a longer time period.

2.3.21.3 Atmospheric Moisture

Alabama experiences moderately high humidity during much of the year. At
Huntsville, during the years 2001-2005, the annual average humidity is greater
than 50 percent. Mean relative humidities for four time periods per day at
Huntsville are shown in Table 2.3-205. The highest humidity is most frequent in
the early morning hours with an annual average of 86 percent. In the summer, at
times there develops a combination of high temperatures together with high
humidities; this usually builds up progressively for several days and becomes
oppressive for one or more days. Humidities of less than 50 percent occur on
some days each month, usually in the early afternoon hours. The humidity drops
under 50 percent on about eight percent of the October and November days; the
number of days with such low humidities diminishes in the other months. In July
and August low humidity is infrequent (Reference 227).
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Table 2.3-206 and Table 2.3-306 show the mean relative humidities for four time
periods per day at the BLN site for 1979-1982 and 2006-2007, respectively. This
data agrees reasonably well with the Huntsville data.

2.3.2.1.3.1 Precipitation
2.3.2.1.3.11 Rain

Average monthly precipitation at the BLN Site between 1979-1982 follows a
seasonal trend, reaching a maximum monthly mean in March (6.7 inches) and a
minimum mean in October (2.2 inches). The maximum monthly precipitation at the
BLN Site between 1979-1982 is 14.5 inches (Table 2.3-266). Average monthly
precipitation at the BLN site between 2006-2007 follows a similar seasonal trend,
reaching a maximum monthly mean in April (3.9 inches) and a minimum mean in
September (0.1 inches). The maximum monthly precipitation at the BLN site
between 2006-2007 is 3.9 inches (Table 2.3-307). Similar to the BLN Site
between 1979-1982, the maximum mean monthly precipitation for Huntsville is in
March (6.7 inches) and the minimum monthly mean is in October (2.1 inch). The
maximum monthly mean precipitation in Huntsville is 14.5 inches (Table 2.3-267).
The BLN Site rainfall data covers the time period from 1979-1982 and 2006-2007,
while the Huntsville data covers the time period from 2001-2005 (Reference 227).
Table 2.3-268 and Table 2.3-308 provides monthly frequency distribution of rainfall
rates at the BLN Site for 1979-1982 and 2006-2007, respectively. Table 2.3-269
provides monthly frequency distribution of rainfall rates at Huntsville for
2001-2005.

In general, the Huntsville data appears to be representative of the BLN site area.
The variations between the two locations from month to month, particularly during
the summer months, are likely reflective of the occurrence of localized heavy
shower and thunderstorm activity common in the area.

The maximum short period precipitation was determined for the BLN site based
on data from Hershfiels and Miller (References 228 and 229). The maximum point
precipitation values are given in Table 2.3-270. These values were interpolated
from the maps of USWB Technical Papers 40 and 49. NOAA Technical
Memorandum NWS HYDRO-35 (Reference 230) was consulted for updated (from
Technical Paper 40, Reference 228) 5-minute, 15-minute, and 1-hour duration
precipitation values (Table 2.3-271). Comparison of the AP1000 DCD precipitation
design parameter to the BLN site characteristic is provided in Table 2.0-201.

2.3.21.3.1.2 Snow

Annual average snowfall in the BLN area is estimated to be two to four inches.
This estimate is based on 47 years of record (1959-2005) at Huntsville
(Reference 209) and 79 years of record (1927-2005) at Scottsboro

(Reference 205). The annual snowfall in Scottsboro is shown on Figure 2.3-206.
The Huntsville meteorology station reported an average snowfall of 3.8 inches in
November through March as presented in Table 2.3-203. The maximum snowfall
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in Huntsville was 15.7 inches on December 31, 1963. The maximum snowfall
depth recorded is 11.0 inches on January 1, 1964 (Reference 209). The maximum
snowfall at Scottsboro was 12.0 inches on March 13, 1993 (Reference 205).

232132 Fog

Fog is an aggregate of minute water droplets suspended in the atmosphere near
the surface of the earth. According to National Weather Service definition, fog
reduces visibility to less than 5/8 miles. Table 2.3-275 indicates that, over the
period 2001 to 2005, Huntsville has averaged approximately 37 hours/year of fog.
Table 2.3-275 also provides the maximum hours of fog per month and the average
hours of haze per month.

2.3.2.1.3.3 Precipitation Wind Roses

Figures 2.3-247, 2.3-248, 2.3-249, 2.3-250, 2.3-251, 2.3-252, 2.3-253, 2.3-254,
2.3-255, 2.3-256, 2.3-257, 2.3-258, and 2.3-259 show the precipitation wind rose
for the BLN site for the years 1979-1982. Table 2.3-272 provides the monthly
precipitation by direction. This data shows that the highest rainfall frequency at
BLN happens most often in the months of November through April, with the most
common directions of E-SE through SE and N through N-NE. Winds speeds
during precipitation average 5.3 mph annually.

Figures 2.3-273, 2.3-274, 2.3-275, 2.3-276, 2.3-277, 2.3-278, 2.3-279, 2.3-280,
2.3-281, 2.3-282, 2.3-283, 2.3-284, and 2.3-285 show the precipitation wind rose
for Huntsville, Alabama based on data from the years 2001 through 2005.

Table 2.3-273 provides the monthly precipitation by direction at Huntsville. This
data shows that the highest rainfall frequency at Huntsville occurs most often in
the months of November through April, with the most common directions of S-SW
through SW and N-NE through NE. Winds speeds during precipitation average
eight mph annually.

Figures 2.3-260, 2.3-261, 2.3-262, 2.3-263, 2.3-264, 2.3-265, 2.3-266, 2.3-267,
2.3-268, 2.3-269, 2.3-270, 2.3-271, and 2.3-272 show the precipitation wind rose
for the BLN site for 2006-2007. Table 2.3-274 provides the monthly precipitation
by direction at BLN for 2006 - 2007.

23214 Atmospheric Stability

Atmospheric stability data for the BLN site were generated from the 2006-2007
site meteorological data. Lower measurement level (10-m) wind direction by
speed is presented for each resulting stability classes in Tables 2.3-309, 2.3-310,
2.3-311, 2.3-312, 2.3-313, 2.3-314, and 2.3-315. Hourly observation data for the
BLN site from 1979-1982 and 2006-2007 were converted into annual stability
class frequency distributions and summarized in Table 2.3-316. These annual
stability class frequency distributions show that the BLN site data gathered over
both time periods is relatively similar. Upper measurement level (55-m) wind
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direction by speed is presented for each resulting stability classes in
Tables 2.3-332, 2.3-333, 2.3-334, 2.3-335, 2.3-336, 2.3-337, and 2.3-338.

The frequency and strength of inversion layers are also investigated with

five years of weather balloon data collected at the Nashville radiosonde station
(Reference 223). Weather balloons are released twice daily at 0:00 a.m. and
12:00 p.m. to collect temperatures at increasing elevations. The monthly data are
provided in Tables 2.3-276, 2.3-277, 2.3-278, 2.3-279, 2.3-280, 2.3-281, 2.3-282,
2.3-283, 2.3-284, 2.3-285, 2.3-286, and 2.3-287 in terms of percentages of
mornings and afternoons containing inversions, average inversion layer elevation,
and the average strength of the inversions. Table 2.3-288 provides annual
average data for the period. An inversion is defined as three or more consecutive
elevation readings showing temperatures increasing with elevation. The inversion
layer height is the point at which temperature starts to decrease with elevation.
The maximum inversion strength is the maximum temperature rise divided by
elevation difference within the inversion layer.

The weather balloon data does not address how long inversion layers may
persist. For this purpose, the BLNP FSAR data, based on the periods 1979
through 1982 and 2006 through 2007, is used. Tables 2.3-289, 2.3-290, 2.3-291,
2.3-292, 2.3-293, 2.3-294, 2.3-295, 2.3-296, 2.3-297, 2.3-298, 2.3-299, and
2.3-300 show similar inversion data for the BLN Site. These inversion occurrences
were determined from E, F or G stability classifications resulting from onsite
temperature measurements. These tables show the number of discrete periods
when inversion conditions exist for one or more consecutive hours. Short periods
contained within a longer period are not considered as discrete occurrences.
These tables show the data for each of the years in order to show the variations
from year to year. They also show the monthly mean distribution calculated from
the yearly data. The monthly means are summarized in Table 2.3-301 and the
monthly percentage of hours with inversions are given in Table 2.3-302.

2.3.2.1.5 Mixing Heights

Monthly mixing heights for Nashville, Tennessee are shown in Table 2.3-303.
These were obtained from the EPA SCRAM Mixing Height Data collection for the
period of 1984 through 1987 and 1990 through 1991 (Reference 204). The mixing
heights in the mornings are lowest during the summer, and the mixing heights in
the afternoon are lowest in the winter.

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 Nashville, Tennessee are given in Table 2.3-211.
This data was obtained from National Climatic Data Center (Reference 204) for
the years 1984 through 1987 and 1909 through 1991.

Morning ventilation is less than 4300 m?/s throughout the year, and is less than
1700 m?/s from June through October. Afternoon ventilation is higher than
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7300 m?/s from March through September, but lower than 5600 m?/s from
November through January. Based on this and the tendency of pollutants to
collect during the course of a day, the highest daily air pollution potentials exist
during the lower afternoon ventilation rates from November through January.
Lowest air pollution potentials occur in the spring due to the relatively high mean
ventilation rates.

2.3.2.2 Potential Influence of the Plant and Its Facilities on Local
Meteorology

Operation of the new facility at the BLN site influences the local climatology. A
discussion of the expected extent of this influence is presented in this section.

The only aspects of the BLN site that could be categorized as a unique
microclimate relate to the Guntersville Lake/Tennessee River. The proximity of the
river increases the local humidity by a small but measurable amount as seen
when comparing the Huntsville relative humidity (Table 2.3-205) with the BLN
relative humidity (Table 2.3-206). 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. Figure 2.1-201 shows the intended construction areas. Although
there is 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 east and west that are not impacted by construction
(refer to Figure 2.3-288 for a depiction of topography within 5 mi. of 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 significant changes to local roadways anticipated in support of the
proposed new facility. 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.

Operation of power generation units can affect local climate 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 rare operation of diesel
generators. Nuclear power is often described as the most environmentally benign
source of energy primarily because of the lack of emitted pollutants; therefore, it
can be concluded that the net increase in particulates is negligible and will not
cause any noticeable climatic effects.

The impact on Tennessee River water temperature is discussed in

Subsection 2.4.1. In brief, the proposed new facility would utilize cooling towers,
so that the vast majority of rejected heat would go to the atmosphere. The amount
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of heat rejected to the flow of the Tennessee River would be relatively small,
causing a concomitantly small impact on local meteorology.

The remainder of this subsection discusses the cooling tower plume effects. The
center of the proposed cooling tower(s) location is approximately one mile west of
the Tennessee River. From the wind rose of Figure 2.3-302, it can be seen that
the prevailing winds are from the northeast. This means that the cooling tower
plumes usually extend out over the BLN site itself. Therefore, it can be concluded
that most of the local climatological effects such as increased moisture and
shading is limited to the BLN site.

The major thrust of the following discussion is aimed at 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.

2.3.2.21 Cooling Tower Plumes

Cooling systems, which depend on evaporation of water for a major portion of the
heat dissipation, may create visible vapor plumes. These vapor plumes cause
shadowing of nearby lands, salt deposition, and can cause fogging or icing. An
assessment of potential plumes from cooling towers at the BLN site and the
cooling tower plume impacts was performed. This assessment was done using
the SACTI plume modeling code (Reference 232). BLN site data from 1979-1982
and Nashville meteorology from 1984-1987 and 1990-1991 was used in the
model.

The two existing natural draft cooling towers (NDCTs) providing normal heat sink
cooling capability were analyzed. The heat load used is a bounding value and is
the primary conservatism in the assessment; however, it is significant to note that
the low air flow rate assumed provides additional conservatism by increasing the
plume length to longer than what is actually expected. Each existing NDCT was
analyzed simultaneously so that the two NDCT plumes produced included the
assessment of plume interaction. Cooling tower dimensions, layout, and airflow
rates were either defined by the existing NDCTS or reasonable estimates were
made. Maximum drift rate for cooling towers of this type, and average Tennessee
River water salt concentration were used to support deposition calculations.

Table 2.3-304 describes the expected plume lengths by season and direction for
two NDCTs. Table 2.3-305 compares the plume lengths by frequency for

two NDCTs. Additionally, the assessment shows that fogging and icing are not
expected from the two NDCTs. The author of the SACTI plume modeling code
cautions that the fogging predictions have not been field-tested like the plume
lengths and deposition rates; however, the code predictions indicate that fogging
is not a significant problem.
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2.3.2.3 Topographical Description of the Surrounding Area

The terrain surrounding the BLN site is dominated by Sand Mountain across the
Tennessee River to the east. This ridge runs in a northeast to south-west direction
and is 1400 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 Backbone Ridge, which are hills with an elevation less than 800 feet above
mean sea level. Figures 2.3-286, 2.3-287, and 2.3-288 present topographic cross
sections and a site area map. (Reference 210)

2324 Local Meteorological Conditions for Design and Operating Bases

Site specific data was used for determination of atmospheric dispersion and
diffusion estimates as discussed in Subsections 2.3.4 and 2.3.5 of this report. In
general, however, given the size of the database from which to draw, regional
rather than local meteorological and air quality conditions would be used for other
design and operating bases of the BLN facility.

233 ONSITE METEOROLOGICAL MEASUREMENT PROGRAMS

Add the following text at the end of DCD Subsection 2.3.3.

The meteorological monitoring program is the same throughout the pre-
construction, construction, and operational phases of the project. The monitoring
program is a continuation of the ongoing meteorological monitoring program for
the BLN facility.

The onsite meteorological measurement program has evolved over the years
from the temporary meteorological towers installed in 1972 to the current system
installed in 2006.

2.3.3.1 Onsite Meteorological Measurements Program - 1975-1983

The original tower at the permanent monitoring site was installed approximately
1525 meters (5000 feet) northeast of the original Unit 1 Reactor Building at

615 feet above mean sea level (MSL). The tower was 113 meters above ground
level (AGL) and supported instrumentation for wind speed and direction and
temperature at 10 meters, 60 meters, and 110 meters. Meteorological monitoring
began on October 29, 1975 and was terminated on November 1, 1983. The

2.3-26 Revision 1



Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

system was designed to meet or exceed the requirements of Regulatory
Guide 1.23, Revision 0. The following data were collected:

Meteorological Variable(s) Elevation Start End
meters - AGL Date Date
Wind Speed & Direction 110 10-29-75 11-01-83
60 11-01-78 11-01-83
46 08-19-76 11-01-78
10 10-29-75 11-01-83
Dry-bulb Temperature 110 10-29-75 11-01-83
60 11-01-78 11-01-83
46 10-29-75 11-01-78
10 10-29-75 11-01-83
1 10-29-75 12-19-78
Dewpoint Temperature 10 08-19-76 11-01-83
1 10-29-75 12-19-78
Rainfall 0 10-29-75 11-01-83

Table 2.3-317 gives the specifications of the meteorological equipment originally

installed at BLN.

Only the historical data for 1979-1982 is used because of a sensor change in late
1978. The change in sensor levels (from 46 m to 60 m) in late 1978 means the
data before 1979 are not comparable with the 2006-2007 data and are not
applicable for the expected release points. Also, after the change in sensor levels,
only 1979-1982 provide data for complete calendar years.

A meteorological tower at the permanent monitoring site serves as a

representative observation station (i.e., meteorological conditions at that location
are considered to be representative of the site). The information recorded by the
meteorological instruments was stored in digital form. Operational checks of the
system were made twice weekly or more frequently as necessary to achieve the

required 90 percent annual data recovery.
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2.3.3.1.1 Data Collection

The onsite meteorological data were recorded in both analog and digital form.
Hourly values of measured meteorological variables were recorded and displayed
on teletype. Wind data from the three tower levels (10 meters, 60 meters, and
110 meters), along with the 10-meter dewpoint data, were continuously recorded
and displayed on analog strip chart recorders. Hourly values of measured
meteorological variables were recorded on punched paper tape. Periodically,
these data were removed and sent offsite for data validation, conversion to full
digital format, and transfer to electronic form for permanent storage. Teletype
displays, analog strip charts, and punched paper tapes were retained for five
years after data were collected.

2.3.3.1.2 Meteorological Instrumentation Inspection and Maintenance

Instrument servicing, maintenance, and calibration were performed in accordance
with established procedures. Routine inspections were made to verify proper
operation of equipment and that no damage to the tower, environmental data
station, or any other structure or equipment had occurred. The recording medium
was also checked for proper operation.

Semi-annual checks for proper instrumentation readings were made at various
points. Each component of the meteorological facility was checked and/or field
calibrated and/or removed and replaced with a laboratory calibrated component at
least semi-annually.

2.3.3.2 Onsite Meteorological Measurements Program - 2006-2007

A new meteorological tower began operation at the permanent monitoring site on
April 1, 2006. The permanent meteorological facility consists of a 55 meter
instrumented tower for wind and temperature measurements, a separate 10 meter
tower for dewpoint measurements, a ground based instrument for rainfall
measurements, and a data collection system in an instrument building
(Environmental Data Station or EDS). The EDS is located west of the tower base
and has been evaluated as having no adverse influence on the measurements
taken at the tower. The data collected include: wind speeds, wind directions, and
temperatures at the 10 meter and 55 meter levels; and dewpoint temperatures at
the 10 meter level. Data collection began on April 1, 2006.

Rainfall is monitored from a rain gauge located approximately 45 feet from the
tower. The meteorological sensors are connected to the data collection and
recording equipment in the EDS. A system of lightning and surge protection
circuitry with proper grounding is included in the facility design.

The instrumentation and measurements associated with the updated
meteorological facility meet ANSI/ANS-3.11 (Reference 214) requirements and
guidance provided in Regulatory Guide 1.23, Revision 1. The new meteorological
facility location relative to other plant structures is shown on Figure 2.1-201. The
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local topography for the BLN site is shown on Figure 2.3-288. These figures
illustrate that the location of the meteorological tower is sufficiently removed from
any plant structures or significant topographic features. This system provides
adequate data to represent onsite meteorological conditions and to describe the
local and regional atmospheric transport and diffusion characteristics.

2.3.3.2.1 Instrument Description

A description of the meteorological sensors is provided in Table 2.3-317.

The main tower serves as a representative observation station (i.e.,
meteorological conditions at its location are representative of the site). There are
no terrain features or structures that would prevent the conditions at the main
tower from being representative.

23.3.2.2 Meteorological Data Processing

The data processing procedure for BLN meteorological data involves three basic
steps.

a. Data acquisition (Subsection 2.3.3.2.2.1).
b. Data processing (Subsection 2.3.3.2.2.2).
C. Data analysis (Subsection 2.3.3.2.2.3).

The data acquisition system is located at the EDS and consists of meteorological
sensors, a personal computer (with peripherals), and various interface devices.
These devices send meteorological data to an offsite computer to enable callup
for data validation and archiving offsite. The onsite meteorological data are
recorded in digital form.

The current meteorological data collection system is designed and replacement
components are chosen to meet or exceed specifications for accuracy identified in
ANSI/ANS-3.11-2005. The meteorological data collection system satisfies the
ANSI/ANS-3.11-2005 accuracy requirements.

2.3.3.2.21 Data Acquisition

Data acquisition for the current system is under control of the EDS computer
program. The output of each meteorological sensor is scanned periodically,
scaled, and the data values are stored.

Meteorological sensor outputs are sampled at the following rates: horizontal wind
direction and wind speed, every five seconds (720 per hour); temperature and
dewpoint, every minute (60 per hour); rainfall, every 15 minutes (4 per hour). Each
piece of data is checked to verify that it is between the minimum and maximum
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instrument limits. Data outside of specified limits is considered invalid and treated
as missing.

Wind speeds are recorded in miles per hour. Wind directions are recorded on a
0-360° scale. Temperatures are recorded in degrees Fahrenheit. Precipitation is
recorded in inches.

2.3.3.2.2.2 Data Processing

Software data processing routines within the EDS computer accumulate output
and perform data calculations to generate the following data:

15-minutes Hourly
average wind speed average wind speed
vector wind speed vector wind speed
vector wind direction vector wind direction

horizontal wind direction

horizontal wind direction sigma sigma (15-min)
horizontal wind direction
dry-bulb temperature sigma (hourly)
15-minute precipitation dry-bulb temperature

dewpoint temperature

hourly precipitation

An average is calculated every fifteen minutes and each hour from the individual
readings. If there are insufficient individual samples to calculate an average
(generally 25 percent for most variables, 50 percent for temperatures, and

75 percent for wind direction sigmas), an average is not calculated and the value
for the hour (or 15-minutes) is classified as missing.

2.3.3.2.2.3 Data Analysis

The EDS computer sends the data to an offsite computer for validation, reporting,
and archiving. These data are stored for remote access.

Meteorological data are generally reviewed every workday to identify possible
data problems and notify appropriate personnel. Meteorological data are validated
before they are placed into permanent archival storage to verify that the amount of
valid data in the master record meets regulatory requirements for minimum data
collection. Validation includes running data validation software as an aid to
reviewing raw data, identifying and editing questionable or invalid data, recovering
data from backup sources, and adjusting data to reflect calibration results. After
validation is completed, data are permanently stored in electronic form.
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Meteorological data are provided to specific users either routinely or on request.
Data summaries are provided for both routine and non-routine applications.

23.3.23 Meteorological Instrumentation Inspection and Maintenance

The meteorological equipment at the EDS is kept in proper operating condition by
staff that are trained and qualified for the necessary tasks.

Meteorological equipment is calibrated or replaced in conformance with the
calibration recommendations set forth in Regulatory Guide 1.23, Revision 1. The
methods for maintaining a calibrated status for the components of the
meteorological data collection system (sensors, recorders, electronics, data
logger, 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. Procedures and processes such as
appropriate maintenance processes (procedures, work order/work request
documents, etc.) are used to calibrate and maintain meteorological and station
equipment. Records documenting results of calibrations, major causes of
instrument outages or drift from calibration, and corrective action taken are
maintained.

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. The meteorological program
has been developed to be consistent with the guidance given in
ANSI/ANS-3.11-2005 and the reporting procedures in Regulatory Guide 1.21,
Revision 1. The basic objective is to maintain data collection performance to
provide at least 90 percent annual joint recoverability and availability of data
needed for assessing the relative concentrations and doses resulting from
accidental or routine releases.

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.

2.3.3.24 Meteorological Data Comparison

The current meteorological data is good agreement with the historic site data from
1979-1982. Figure 2.3-244 compares the windspeed frequency from the current
data with the historic data. As seen, there is a slight shift toward lower wind
speeds for the current data although the overall windspeed distribution is similar.
Figure 2.3-245 compares the frequency (percentage of occurrence) for the
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stability classes. This figure shows that there is a trend toward more stable
conditions reflected in the current data even though the overall stability class
distribution is similar to the historic data.

234 SHORT-TERM DIFFUSION ESTIMATES

Add the following text at the end of DCD Subsection 2.3.4.

The consequence of a design basis accident in terms of personnel exposure is a
function of the atmospheric dispersion conditions at the site of the potential
release. Atmospheric dispersion consists of two components atmospheric
transport due to organized or mean airflow within the atmosphere and
atmospheric diffusion due to disorganized or random air motions. Atmospheric
diffusion conditions are represented by relative air concentration (%/Q) values.
This section describes the development of the short-term diffusion estimates for
the site boundary and the control room.

2.3.41 Calculation Methodology

The efficiency of diffusion is primarily dependent on winds (speed and direction)
and atmospheric stability characteristics. Dispersion is rapid within Stability
Classes A through D and much slower for Classes E through G. That is,
atmospheric dispersion capabilities decrease with progression from Class A to G,
with an abrupt reduction from Classes D to E.

Relative concentrations of released gases, y/Q values, as a function of direction
for various time periods at the exclusion area boundary (EAB) and the outer
boundary of the low population (LPZ), were determined by the use of the
computer code PAVAN, NUREG/CR-2858. 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 are normally distributed (Gaussian)
about the plume centerline. A straight-line trajectory is assumed between the point
of release and the distances for which x/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 Bellefonte
site were examined to identify any variation of atmospheric transport and diffusion
conditions. The wind and stability characteristics of the site were compared with
the same parameters at the Huntsville and Chattanooga airports. The
representativeness of the observed meteorology in the region of interest (within

2 miles) was assessed. No long term trends were observed that would bias short
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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 x/Q values as functions of direction for
various time periods at the exclusion area boundary (EAB) and the low population
zone (LPZ). The meteorological data needed for this calculation included wind
speed, wind direction, and atmospheric stability. The meteorological data used for
this analysis was collected from the onsite monitoring equipment from April 1,
2006 through March 31, 2007. This data was averaged and are reported in
Tables 2.3-309, 2.3-310, 2.3-311, 2.3-312, 2.3-313, 2.3-314, and 2.3-315. Other
plant specific data included tower height at which wind speed was measured
(10.0 m) and distances to the EAB and LPZ. The EAB for BLN is shown in FSAR
Figure 2.1-205. The minimum EAB distances are reported in Table 2.3-318. The
EAB distances are conservatively determined from a circular release boundary
with a radius of 160 m (525 ft). The release boundary conservatively
encompasses all release locations for both units. By contrast, the release
boundary for a single unit, encompassing only accident release locations, would
have a radius of approximately 40 m (130 ft).

The low population zone (LPZ) boundary is defined by a circular area with a
radius of two miles from the plant center. LPZ distances are not determined
relative to the release boundary because the radius of the release boundary,

160 m (525 ft), is not significant in comparison to the LPZ distance of 3219 m
(10,561 ft). This is a reasonable conclusion given the conservative definition of the
release boundary described above and the conservative nature of the accident
atmospheric dispersion calculations done in accordance with Regulatory

Guide 1.145.

Regulatory Guide 1.145 divides release configurations into two modes, ground
release and stack release. A ground release includes release points that are
effectively lower than two and one-half times the height of the adjacent solid
structures. Since the release points do not meet this criterion, releases are
considered to be ground level releases.

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

2.34.2 Calculations and Results
PAVAN requires the meteorological data in the form of joint frequency distributions
of wind direction and wind speed by atmospheric stability class. These analyses

were completed using data from the BLN meteorological instrumentation during
the 12-month period of April 1, 2006 through March 31, 2007.
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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
(From Regulatory Guide 1.23)

Pasquill Temperature change
Stability Classification Categories  with height (°C/100m)
Extremely unstable A AT<-1.9
Moderately unstable B -1 9<AT <17
Slightly unstable C -1.7<AT<-15
Neutral D -1.5<AT<-0.5
Slightly stable E -0.5<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 area is defined as the smallest vertical-plane cross-sectional area of the
reactor building, in square meters. The area of the reactor building to be used in
the determination of building-wake effects is conservatively estimated as the
above grade, cross-sectional area of the shield building. This area was

determined to be 2909 m?. 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 (PCCS) tank roof is at
Elevation 334 ft. The Design Grade Elevation for the AP1000 is 100 ft; therefore,
the height above plant grade of the containment structure or building height is
234 ft.

The tower height is the height at which the wind speed was measured. Based on
the lower measurement location, the tower height used was 10 meters.

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.

Table 2.3-319 provides the offsite atmospheric dispersion factors. A summary of
results is provided below.
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BLN 5% Maximum y/Q VALUES (sec/m?)
(Based on 2006-2007 Meteorological Data)

0-2Hrs 0-8Hrs 8 -24 Hrs 24 - 96 Hrs 96 - 720 Hrs
EAB (NNE 1244 m) 5.85E-04 N/A N/A N/A N/A
LPZ (2 miles) 1.23E-04 8.26E-05 3.49E-05 1.01E-05

Table 2.3-319 gives the directional-dependent sector and the direction
independent x/Q values at the EAB and LPZ along with the five percent maximum
v/Q values. Comparison of the BLN site characteristic X/Q values with the
AP1000 DCD values is given in Table 2.0-201.

2.34.3 Relative Concentration Estimates at the Control Room Emergency
Intake

The atmospheric dispersion estimates for the BLN Control Room were calculated
based on the guidance provided in Regulatory Guide 1.194. The control room
x/Q values were calculated for the release points to the control room emergency
air intake and Auxiliary Building access using the ARCON96 computer code
(NUREG/CR-6331) based on the hourly meteorological data. The distances and
directions from the assumed release points to the Control Room HVAC intake are
shown on Table 2.3-320. In each case, the intervening structures between the
release point and the control room intake were ignored for calculational simplicity,
thereby underestimating the true distance to the control room intakes. The
building area controls the distance downwind in which the building wake effects
will be felt. The atmospheric dispersion calculation used the smallest vertical-
plane cross-sectional area of the AP1000 Nuclear Island as given in

Table 2.3-320. The atmospheric stability class was determined using the vertical
temperature difference (AT) based on the classification system defined in Table 1
of Regulatory Guide 1.23. The releases were assumed to be point ground level
releases except for the containment shell which is modeled as a diffuse area
source. For each of the source-to-receptor combinations, the ¥/Q value that is not
exceeded more than 5 percent of the total hours in the meteorological data set
(e.g., 95-percentile x/Q) was determined. The x/Q values for source-receptor
pairs are shown in Table 2.3-321.

2.3.5 LONG-TERM DIFFUSION ESTIMATES

Add the following to the end of DCD Subsection 2.3.5.

For a routine 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
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stability, airflow patterns of the site, and various effluent removal mechanisms.
Annual average relative concentration, x/Q, and annual average relative
deposition, D/Q, for gaseous effluent routine releases were, therefore, calculated.

2.3.5.1 Calculation Methodology and Assumptions

The XOQDOQ Computer Program, NUREG/CR-2919, 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 ¥/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.

Meteorological data for the period from April 1, 2006 through March 31, 2007 was
used in the analysis. Receptor locations were determined from the locations
obtained from the Land Use Census. 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 BLN short-term (accident) diffusion x/Q calculation discussed
above. In accordance with NUREG/CR-2858 and NUREG/CR-2919, the calm
array is distributed into the first 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 analysis assumed a combined vent located at the center of the facility. 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 locations
downwind. Guidance for selection of the release mode is provided in Regulatory
Guide 1.111. For this analysis, the routine releases were modeled as mixed-mode
releases; that is, the plume is considered as a ground level release part of the
time and as an elevated release the remainder of the time.

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
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the radwaste building. The nuclear island consists of a freestanding 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 is 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 relative 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 for short-lived
noble gases and a half-life of eight days for iodines released to the atmosphere
are acceptable. At sites where there is not a well-defined rainy season associated
with a local grazing season, 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." Adjustments for recirculation and effective stack height are
addressed using XOQDOQ default open terrain correction factors and site
specific terrain features, respectively.

2.3.5.2 Results

Receptor locations for the BLN were also evaluated. /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 227, degree
sectors (centered on true north, north-northeast, northeast, etc.) and extending to
a distance of 50 mi. from the station were determined. Receptor locations included
in the evaluation are given in Table 2.3-322. A set of data points were located
within each sector at increments of 0.25 mi. to a distance of 1 mi. from the plant, at
increments of 0.5 mi. from a distance of 1 mi. to 5 mi, at increments of 2.5 mi. from
a distance of 5 mi. to 10 mi, and at increments of 5 mi. thereafter to a distance of
50 mi. Estimates of x/Q and D/Q are provided at each of these grid points. The
results of the analysis, based on one year of data collected on site, are presented
in Tables 2.3-323, 2.3-324, 2.3-325, 2.3-326, 2.3-327, and 2.3-328.

2.3.6 COMBINED LICENSE INFORMATION

2.3.6.1 Regional Climatology

This COL item is addressed in Subsection 2.3.1
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2.3.6.2 Local Meteorology

This COL item is addressed in Subsection 2.3.2

2.3.6.3 Onsite Meteorological Measurements Program

This COL item is addressed in Subsection 2.3.3

2.3.6.4 Short-Term Diffusion Estimates

This COL item is addressed in Subsection 2.3.4.

2.3.6.5 Long-Term Diffusion Estimates

This COL item is addressed in Subsection 2.3.5.

Add the following information after DCD Subsection 2.3.6.5.
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TABLE 2.3-201
MONTHLY CLIMATE SUMMARY — SCOTTSBORO, ALABAMA
1/1/1927 TO 9/30/2005

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max. Temperature (F) 514 556 636 73.0 812 87.7 908 90.2 851 750 634 541 726
Average Min. Temperature (F) 30.0 325 38.7 46.7 552 632 670 656 594 46.9 373 315 478
Average Total Precipitation (in.) 5.61 550 6.50 4.76 4.38 4.28 487 347 411 3.16 451 563 56.8
Average Total Snowfall (in.) 08 05 03 O 0 0 0 0 0 0 0.1 0.1 1.8
Average Snow Depth (in.) 0 0 0 0 0 0 0 0 0 0 0 0 0
Notes:
1. Percent of possible observations for period of record.

Max. Temp.: 92.8% Min. Temp.: 93% Precipitation: 93.6% Snowfall: 92.8% Snow Depth: 92%

(Reference 205)
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BLN COL 2.3-1 TABLE 2.3-202 (Sheet 1 of 7)
MONTHLY TOTAL SNOWFALL SCOTTSBORO, ALABAMA

YEAR(S) JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN  Annual

1926-27 0.00z 0.00z 0.00z 0.00z 0.00z 0.00z 0.2 0 0 0 0 0 0.2
1927-28 0 0 0 0 0 0 0.2 0 0 0 0 0 0.2
1928-29 0 0 0 0 0 0 0 0 0 0 0 0 0
1929-30 0 0 0 0.00z 0.00z 0.00z 0.00z 0.00z O 0 0 0.00z O
1930-31 0 0.00z 0.00z O 0.00z 0.00z O 0.00z 0.00z 0.00z O 0 0
1931-32 0 0 0 0 0 0 0 0 0.2 0 0 0 0.2
1932-33 0 0 0 0 0 1.7 0 1.8 0 0 0 0 3.5
1933-34 0 0 0 0 0 0 0 1.3 4.3 0 0 0 5.6
1934-35 0 0 0 0 0 0 1 0.3 0 0 0 0 1.3
1935-36 0 0 0 0 m 0.00z 0.00z 0.00z 0.00z O 0 0 0
1936-37 0 0 0 0 0 0 1 0 0 0 0 1
1937-38 0 0 0 0 0 0.8 0 0 0 0 0 0 0.8
1938-39 0 0 0 0 1.5 0 0 0 0 0 0 0 1.5
1939-40 0 0 0 0 0 0 147 0 0 0 0 0 14.7
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

BLN COL 2.3-1 TABLE 2.3-202 (Sheet 2 of 7)
MONTHLY TOTAL SNOWFALL SCOTTSBORO, ALABAMA

YEAR(S) JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN  Annual

1940-41 0 0 0 0 0 0 0 2.2 0 0 0 0 2.2
1941-42 0 0 0 0 0 0 0 0 0.00z O 0 0 0
1942-43 0 0 0 0 0 0 0.00z O 0 0 0 0 0
1943-44 0 0 0 0 0 0 2.8 0 0 0 0 0 2.8
1944-45 0 0 0 0 0 1.8 0 0 0 0.00z O 0 1.8
1945-46 0 0 0 0 0 0 2 0 0 0 0 0 2
1946-47 0 0 0 0 0 0 0 1 0 0 0 0 1
1947-48 0 0 0 0 0 0 5 0 0 0 0 0 5
1948-49 0 0 0 0 0 0 2.5 0 0 0 0 0 2.5
1949-50 0 0 0 0 0 0 0 0 0 0 0 0 0
1950-51 0 0 0 0 2.5 0 0 0 3 0 0 0 5.5
1951-52 0 0 0 0 0 0 0 0 0 0 0 0 0
19562-53 0 0 0 0 0 0 0 0 0 0 0 0 0
1953-54 0 0 0 0 0 0 0 0 0 0 0 0 0

2.3-44 Revision 1



Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

BLN COL 2.3-1 TABLE 2.3-202 (Sheet 3 of 7)
MONTHLY TOTAL SNOWFALL SCOTTSBORO, ALABAMA

YEAR(S) JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN  Annual

1954-55 O 0 0 0 0 0 0 0 0 0 0 0 0
1955-56 0 0 0 0 0 0 0 0 0 0 0 0 0
1956-57 0 0 0 0 0 0 0 0 0 0 0 0 0
1957-58 0 0 0 0 0 0 0 10 0 0 0 0 10
19568-59 0 0 0 0 0 0.00a O 0 0 0 0 0 0
1959-60 0 0 0 0 0 0 0 9.3 0.00z O 0 0 9.3
1960-61 0 0 0 0 0.00b O 0 0 0 0 0 0 0
1961-62 0 0 0 0 0 0 5 0 0 0 0 0 5
1962-63 0 0 0 0 0 0 2 0.3 0 0 0 0 2.3
1963-64 0 0 0 0.00z O 0.00z 0.00z O 0 0 0 0 0
1964-65 0.00z O 0 0 0 0 0.00z O 0.00c O 0 0 0
1965-66 0 0 0 0 0 0 8 0 0 0 0 0 8
1966-67 0 0 0 0 0.00a 0.00a O 0.00z 0.00z 0.00z 0.00z 0.00z O
1967-68 0.00z 0.00z 0.00z 0.00z O 0 1.50c 1.5 0.00a O 0 0 3
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BLN COL 2.31

Bellefonte Nuclear Plant, Units 3 & 4

TABLE 2.3-202 (Sheet 4 of 7)

COL Application

Part 2, FSAR

MONTHLY TOTAL SNOWFALL SCOTTSBORO, ALABAMA

YEAR(S) JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN  Annual
1968-69 0 0 0 0 0 0 0 0 0 0 0 0 0
1969-70 0 0 0 0 0 0 0.00z O 0 0 0 0 0
1970-71 0 0 0 0 0 0 0 0 0.00b O 0 0 0
1971-72 0 0 0 0 0 0 0 0 0 0 0 0 0
1972-73 0 0 0 0 0 0 0 0 0 0 0 0 0
1973-74 0 0 0 0 0 0 0 0 0 0 0 0 0
1974-75 0 0 0 0 0 0 0 0 0 0 0 0 0
1975-76 0 0 0 0 0 0 0.00a O 0 0 0 0 0
1976-77 0 0 0 0 0 0 0 0 0 0 0 0 0
1977-78 0 0 0 0 0 0 0.00z O 0 0 0 0 0
1978-79 0.00z 0.00z O 0.00z O 0 0 0 0 0 0 0 0
1979-80 0 0.00z O 0 0 0 0 0 0.00a O 0 0 0
1980-81 0 0 0 0 0 0 0 0 0 0 0 0 0
1981-82 0 0 0 0 0 0 0.00z O 0 0 0 0 0
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BLN COL 2.31

Bellefonte Nuclear Plant, Units 3 & 4

TABLE 2.3-202 (Sheet 5 of 7)

COL Application
Part 2, FSAR

MONTHLY TOTAL SNOWFALL SCOTTSBORO, ALABAMA

YEAR(S) JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN  Annual
1982-83 0 0 0 0 0.00z O 0 0 0 0 0.00z O 0
1983-84 0 0 0 0 0 0 0 0 0.00z O 0.00z 0.00z O
1984-85  0.00z 0.00z 0.00z 0.00z 0.00z O 1.5 2.5 0 0.00z 0.00z 4
1985-86 0.00z O 0 0 0 0.1 0 0 0.00z O 0.00z 0.00z 0.1
1986-87 0.00z 0.00z O 0 0 0 0 0 0 0 0 0 0
1987-88 0 0 0.00z O 0 0 9 0 0 0 0 9
1988-89 0 0 0 0 0 0.00z O 0.2 0 0 0 0 0.2
1989-90 0 0 0 0 0 0 0 0 0 0 0 0 0
1990-91 0 0 0 0 0 0 0 0 0 0 0 0 0
1991-92 0 0 0 0 0 0 0 0 0 0 0 0 0
1992-93 0 0 0 0 0 0 0 0 12 0 0 0 12
1993-94 0 0 0 0 0 0 0 0 0 0 0 0 0
1994-95 0 0 0 0 0 0 0 2 0 0 0 0 2
1995-96 0 0 0 0 0 0 1.3 1.1 0.1 0 0 0 2.5
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

BLN COL 2.3-1 TABLE 2.3-202 (Sheet 6 of 7)
MONTHLY TOTAL SNOWFALL SCOTTSBORO, ALABAMA

YEAR(S) JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN  Annual

1996-97 0 0 0 0 0 0 1 1 0 0 0 0 2
1997-98 0 0 0 0 0 2 0 0 0.00a O 0 0 2
1998-99 0 0 0 0 0 0 0.00a O 0 0 0 0 0
1999-00 0 0 0 0 0 0 0 0 0 0 0 0 0
2000-01 0 0.00a O 0 0.00a O 0 0 0 0 0 0 0
2001-02 0.00b O 0.00a O 0 0 0 0 0 0 0 0 0
2002-03 0 0 0 0 0 0 0 0 0 0 0 0 0
2003-04 0 0.00a O 0 0 0 0 0 0 0 0 0 0
2004-05 O 0 0 0 0 0 0 0 0 0 0 0 0
2005-06 0 0 0 0 0 0 0 0 0 0 0 0 0
MEAN 0 0 0 0 0.05 0.09 0.8 047 026 O 0 0 1.71
S.D. 0 0 0 0 0.34 037 2.36 1.62 1.51 0 0 0 3.13
SKEW 0 0 0 0 6.37 436 404 497 682 O 0 0 2.48
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

BLN COL 2.3-1 TABLE 2.3-202 (Sheet 7 of 7)
MONTHLY TOTAL SNOWFALL SCOTTSBORO, ALABAMA

YEAR(S) JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN  Annual

MAX 0 0 0 0 2.5 2 14.7 10 12 0 0 0 14.7
MIN 0 0 0 0 0 0 0 0 0 0 0 0 0

NOYRS 73 73 75 73 74 74 72 76 74 77 75 75 56

*** Note *** Provisional Data *** After Year/Month 2004/12
a = 1 day missing, b = 2 days missing, ¢ = 3 days, etc.,

z = 26 or more days missing, A = Accumulations present

NOTES:

1. Snowfall values are provided in inches of snowfall.

2. Long-term means based on columns; thus, the monthly row may not sum (or average) to the long-term annual value.
3. Maximum allowable number of missing days: 5

4, Individual Months not used for annual or monthly statistics if more than 5 days are missing. Individual Years not used for

annual statistics if any month in that year has more than 5 days missing.

(Reference 205)
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BLN COL 2.31

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-203 (Sheet 1 of 2)
MONTHLY CLIMATE SUMMARY — HUNTSVILLE, ALABAMA
1/1/1959 TO 9/30/2005

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average Max. Temperature (F) 49.2 542 629 729 801 86.6 894 89.1 835 736 622 524 713
Average Min. Temperature (F) 30.2 33.7 408 494 579 657 694 681 620 499 405 332 501
Average Total Precipitation (in.) 5.05 4.89 6.38 466 506 4.34 460 337 404 325 468 564 5595

Average Total Snowfall (in.) 15 09 06 00 00 00 00 00 00 00 o01 0.8 3.8
Average Snow Depth (in.) 0 0 0 0 0 0 0 0 0 0 0 0 0
Notes:

1. Percent of possible observations for period of record.

Max. Temp.: 100% Min. Temp.: 100% Precipitation: 100% Snowfall: 89.1% Snow Depth: 88.9%
(Reference 209)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

BLN COL 2.3-1 TABLE 2.3-203 (Sheet 2 of 2)
MONTHLY CLIMATE SUMMARY — HUNTSVILLE, ALABAMA
1/1/1959 TO 9/30/2005

BLN Site Characteristics

Frequency of Occurrence

0% 100-year 0.4 %@ 1% 2 %@
Cooling dry-bulb temperature, °F 104 108 94 92 90
Coincident wet-bulb temperature, °F 73 71 75 77 74
Evaporation wet-bulb, °F 82 84 78 77 76
Coincident dry-bulb, °F 89 86

DB Temperature

°F
Maximum Minimum
1 percent exceedance 92 21
0.4 percent exceedance(@ 94 15
0 percent exceedance 104 -9
100-year return 108 -12

a) Data from ASHRAE Fundamentals Handbook 2001, for Huntsville, Alabama
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

BLN COL 2.3-2 TABLE 2.3-204
RESULTANT WIND DIRECTION AND SPEED - BLN SITE

Most Common

Wind Angle at 10 m Average Wind Speed at 10 m
Year (Degrees Clockwise from North) (mph)
1979-1982(@) 45 (NE) 4.9
2006-2007P) 45 (NE) 4.1

a) Data from original BLN Site meteorological tower 1979-1982.

b) Data from permanent BLN Site meteorological tower 2006-2007.
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BLN COL 2.31

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-205

RELATIVE HUMIDITY FOR 4 TIME PERIODS PER DAY
HUNTSVILLE, ALABAMA 2001 — 2005

00:00-06:00 06:00-12:00  12:00-18:00 18:00-24:00
Jan 81% 74% 60% 74%
Feb 82% 74% 60% 74%
Mar 80% 67% 52% 70%
Apr 82% 64% 48% 69%
May 88% 67% 53% 75%
Jun 92% 72% 59% 82%
Jul 94% 77% 65% 88%
Aug 93% 73% 60% 86%
Sep 91% 69% 53% 81%
Oct 89% 71% 55% 82%
Nov 82% 69% 55% 75%
Dec 82% 74% 60% 76%
Annual 86% 71% 57% 78%
(Reference 227)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

BLN COL 2.3-1 TABLE 2.3-206
RELATIVE HUMIDITY FOR 4 TIME PERIODS PER DAY BLN
SITE 1979 — 1982

00:00-06:00 06:00-12:00  12:00-18:00 18:00-24:00

Jan 76% 70% 59% 69%

Feb 76% 71% 54% 69%

Mar 76% 67% 48% 64%

Apr 81% 67% 48% 66%

May 85% 76% 55% 72%

Jun 87% 78% 55% 72%

Jul 89% 81% 61% 76%

Aug 91% 82% 58% 78%

Sep 90% 83% 59% 79%

Oct 86% 77% 52% 73%

Nov 82% 74% 55% 72%

Dec 77% 72% 59% 69%
Annual 83% 75% 55% 72%
NOTES:

1. Bellefonte (BLN) Site data is from meteorological tower measurements in

1979-1982.
2. Hourly readings are averaged over the six hour period over all the days in

the given months for these four years.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-207
BLN COL 2.3-1 FREQUENCY OF TROPICAL CYCLONES (BY MONTH) FOR
THE STATES OF TEXAS, LOUISIANA, MISSISSIPPI, ALABAMA,
AND FLORIDA — 1899 — 2002

Category of Storm
(Saffir-Simpson Scale)

Monthly  Annual

1 2 3 4 5 Total Frequency % of
(No.) (No.) (No.) (No.) (No.) (No. (yr-1) Total
Jun 7 2 1 1 11 0.11 9%
Jul 3 4 3 10 0.10 8%
Aug 8 7 9 2 2 28 0.27 23%
Sep 12 8 15 9 1 45 0.44 37%
Oct 10 8 7 25 0.24 20%
Nov 2 2 4 0.04 3%
Total 42 31 35 12 3 123 1.19 100%

Where the definition of Storm Category is as follows (Saffir-Simpson Scale):

Wind Speed Storm Surge
Storm Category (mph) (ft. Above Normal)
1 74 to 95 4t05
2 96 to 110 6to8
3 111 to 130 9to 12
4 131 to 155 13t0 18
5 Greater than 155 Greater than 18

(Reference 213)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-208 (Sheet 1 of 13)
BLN COL 2.3-1 TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Magnitude - Length Width Area
Location or County Date Time Fujita Scale (mi) (yards) (mi2)
Jackson County, AL
1 JACKSON 4/6/1958 0003 F3 10 100 0.568
2 JACKSON 5/26/1960 1300 F1 0 33
3 JACKSON 4/15/1965 1715 F3 3 50 0.085
4 JACKSON 5/19/1973 1615 F2 15 900 7.670
5 JACKSON 5/27/1973 1415 F2 4 500 1.136
6 JACKSON 4/3/1974 2215 F3 8 700 3.182
7 JACKSON 4/4/1977 1220 F2 7 100 0.398
8 JACKSON 7/22/1982 1400 FO 0 17
9 JACKSON 3/24/1984 1938 F3 4 60 0.136
10 JACKSON 8/16/1985 1330 FO 0 20
11 JACKSON 5/9/1988 1825 F2 14 50 0.398
12 JACKSON 11/15/1989 1755 F1 1 20 0.011
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BLN COL 2.3-1

TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-208 (Sheet 2 of 13)

Magnitude - Length Width Area
Location or County Date Time Fujita Scale (mi) (yards) (mi2)
13 Pisgah 3/16/1996 1:15 PM F1 2 80 0.091
14 Stevenson 1/5/1997 12:30 AM FO 3 50 0.085
15 Aspel 5/24/2001 4:48 PM F1 1 80 0.045
16 Flat Rock 3/19/2003 1:50 PM F1 10 50 0.284
17 Section 3/19/2003 12:49 PM F1 1 30 0.017
18 Dutton 3/19/2003 12:52 PM F1 1 40 0.023
19 Hollywood 5/6/2003 8:45 AM FO 3 20 0.034
20 Hollywood 5/6/2003 8:58 AM FO 1 20 0.011
21 Skyline 8/20/2004 2:23 PM FO 1 30 0.017
Dakalb County, AL
1 DEKALB 2/29/1952 1700 F3 3 400 0.682
2 DEKALB 11/18/1957 1615 F1 0 0
3 DEKALB 1/24/1964 2100 F2 0 0
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BLN COL 2.3-1

TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-208 (Sheet 3 of 13)

Magnitude - Length Width Area

Location or County Date Time Fujita Scale (mi) (yards) (mi2)
4 DEKALB 4/7/1964 910 F2 3 33 0.056
5 DEKALB 4/7/1964 1000 F1 0 0
6 DEKALB 4/15/1965 1715 F3 7 50 0.199
7 DEKALB 5/8/1973 0410 F2 20 900 10.227
8 DEKALB 5/19/1973 1615 F2 4 900 2.045
9 DEKALB 5/19/1973 1845 F4 5 400 1.136
10 DEKALB 12/29/1973 1715 F2 0 100
11 DEKALB 3/30/1977 0815 F3 9 50 0.256
12 DEKALB 3/30/1977 0835 F2 3 50 0.085
13 DEKALB 5/19/1983 1615 F3 1 473 0.269
14 DEKALB 5/9/1988 1833 F2 1 50 0.028
15 DEKALB 11/22/1992 0800 F1 6 50 0.170
16 DEKALB 11/22/1992 0815 F2 7 73 0.290
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BLN COL 2.3-1

TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-208 (Sheet 4 of 13)

Magnitude - Length Width Area
Location or County Date Time Fujita Scale (mi) (yards) (mi2)
17 DEKALB 11/22/1992 0820 FO 3 23 0.039
18 DEKALB 11/22/1992 0820 F2 7 73 0.290
19 DEKALB 11/22/1992 0840 F2 7 73 0.290
20 Grove Oak To Rainsville 3/27/1994 1132 F4 23 700 9.148
21 Rainsville 4/22/1997 2:53 PM F2 5 220 0.625
22 Geraldine 4/8/1998 7:23 PM F1 2 100 0.114
23 Rainsville 4/27/1999 1:05 PM FO 0 25
24 Fyffe 4/27/1999 12:40 PM FO 1 25 0.014
25 Fyffe 11/24/2001 2:25 PM F2 7 100 0.398
26 Hammondville 5/6/2003 9:13 AM F1 3 50 0.085
27 Ft Payne 4/22/2005 5:59 PM FO 0 60
Marshall County, AL
1 MARSHALL 4/8/1957 1015 F3 5 200 0.568
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

TABLE 2.3-208 (Sheet 5 of 13)
TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Part 2, FSAR

Magnitude - Length Width Area
Location or County Date Time Fujita Scale (mi) (yards) (mi2)
2 MARSHALL 11/18/1957 1730 F4 10 100 0.568
3 MARSHALL 4/6/1958 0003 F3 16 100 0.909
4 MARSHALL 3/7/1961 2340 F3 9 200 1.023
5 MARSHALL 3/25/1962 1715 F1 1 100 0.057
6 MARSHALL 4/7/1964 1000 F1 0
7 MARSHALL 4/4/1968 1300 F2 4 33 0.075
8 MARSHALL 6/27/1972 0845 F2 0 40
9 MARSHALL 1/26/1973 1545 F2 0
10 MARSHALL 5/8/1973 0410 F2 9 900 4.602
11 MARSHALL 5/27/1973 1330 F2 32 500 9.091
12 MARSHALL 5/2/1974 1330 F2 2 400 0.455
13 MARSHALL 10/15/1974 1605 F1 11 33 0.206
14 MARSHALL 5/8/1975 2148 F1 0
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-208 (Sheet 6 of 13)
TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Magnitude - Length Width Area
Location or County Date Time Fujita Scale (mi) (yards) (mi2)
15 MARSHALL 5/6/1976 1750 F1 2 33 0.038
16 MARSHALL 7/31/1976 1200 F1 0 50
17 MARSHALL 5/12/1978 2335 F1 8 200 0.909
18 MARSHALL 5/18/1981 1810 F1 0 17
19 MARSHALL 1/3/1982 2245 F2 3 100 0.170
20 MARSHALL 2/22/1983 1528 F2 2 440 0.500
21 MARSHALL 5/19/1983 1435 F1 2 80 0.091
22 MARSHALL 7/5/1984 0130 F1 3 40 0.068
23 MARSHALL 4/5/1985 1645 F3 8 277 1.259
24 MARSHALL 3/12/1986 2022 F2 6 200 0.682
25 MARSHALL 2/23/1994 0340 FO 0 20
26 Guntersville 3/27/1994 1102 F2 6 400 1.364
27 Martling 2/16/1995 0528 F2 12 700 4773
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BLN COL 2.3-1

TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-208 (Sheet 7 of 13)

Magnitude - Length Width Area
Location or County Date Time Fujita Scale (mi) (yards) (mi2)
28 Grant 9/28/1996 12:50 AM F2 3 80 0.136
29 Union Grove 11/24/2001 1:41 PM F2 2 300 0.341
30 Red Hill 3/29/2002 11:20 PM F1 9 500 2.557
Madison County, AL
1 MADISON 6/8/1951 0900 F2 0 0
2 MADISON 4/5/1958 2230 F1 0 0
3 MADISON 6/6/1961 1500 F1 0 0
4 MADISON 3/11/1963 1740 F2 25 33 0.469
5 MADISON 11/24/1967 1305 F2 7 83 0.330
6 MADISON 12/18/1967 0325 F2 20 300 3.409
7 MADISON 12/21/1967 1930 F1 13 33 0.244
8 MADISON 4/24/1970 0630 F2 1 33 0.019
9 MADISON 4/26/1970 0800 F1 9 50 0.256
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

TABLE 2.3-208 (Sheet 8 of 13)
TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Part 2, FSAR

Magnitude - Length Width Area
Location or County Date Time Fujita Scale (mi) (yards) (mi2)
10 MADISON 5/19/1973 1440 F2 2 500 0.568
11 MADISON 11/27/1973 1833 F3 14 200 1.591
12 MADISON 4/1/1974 2140 F3 8 800 3.636
13 MADISON 4/3/1974 1815 F5 5 500 1.420
14 MADISON 4/3/1974 1900 F5 23 33 0.431
15 MADISON 4/3/1974 2135 F3 30 700 11.932
16 MADISON 3/20/1976 2208 F1 5 100 0.284
17 MADISON 3/20/1976 2222 FO 1 20 0.011
18 MADISON 3/20/1976 2222 F2 1 20 0.011
19 MADISON 3/20/1976 2225 F1 5 40 0.114
20 MADISON 71711977 1345 F2 0 77
21 MADISON 4/17/1982 0425 F1 2 100 0.114
22 MADISON 4/14/1985 1920 F1 0 30
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BLN COL 2.3-1

TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-208 (Sheet 9 of 13)

Magnitude - Length Width Area
Location or County Date Time Fujita Scale (mi) (yards) (mi2)
23 MADISON 8/16/1985 1408 F2 13 100 0.739
24 MADISON 8/16/1985 1530 F1 9 30 0.153
25 MADISON 7/28/1986 2000 FO 4 150 0.341
26 MADISON 11/15/1989 1630 F4 13 880 6.500
27 MADISON 11/15/1989 1642 F4 6 880 3.000
28 MADISON 11/22/1992 0655 F2 6 100 0.341
29 MADISON 5/3/1993 1735 FO 0 20
30 MADISON 6/26/1994 2211 F2 7 200 0.795
31 Meridianville 5/3/1997 04:26 P M F2 1 70 0.040
32 Owens Xrds 5/3/1997 04:34 P M FO 1 40 0.023
33 Owens Xrds 5/3/1997 04:40 P M FO 2 50 0.057
34 Huntsville 5/25/1997 06:23 P M FO 0 30
35 Toney 5/7/1998 05:03 AM F1 2 50 0.057
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-208 (Sheet 10 of 13)
TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Magnitude - Length Width Area
Location or County Date Time Fujita Scale (mi) (yards) (mi2)
36 New Market 5/7/1998 05:27 AM F1 2 75 0.085
37 Huntsville 2/16/2001 01:39 P M FO 4 30 0.068
38 New Hope 11/24/2001 01:50 P M F2 3 300 0.511
39 Meridianville 9/18/2002 01:40 P M FO 0 20
40 Meridianville 10/12/2002 12:.30 P M FO 0 20
41 Toney 3/19/2003 09:20 AM FO 0 50
42 Madison 5/6/2003 06:58 A M FO 0 20
43 Meridianville 5/6/2003 07:16 AM F1 1 200 0.114
44 New Sharon 5/30/2004 11:55P M F1 9 150 0.767
45 Owens Xrds 7/6/2004 05:28 P M FO 0 2
46 Huntsville 7/14/2004 03:20 P M FO 1 50 0.028
Franklin County, TN
1 FRANKLIN 2/13/1952 2240 F4 11 100 0.625
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BLN COL 2.3-1

TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-208 (Sheet 11 of 13)

Magnitude - Length Width Area
Location or County Date Time Fujita Scale (mi) (yards) (mi2)
2 FRANKLIN 4/3/1974 1900 F4 14 800 6.364
3 FRANKLIN 4/3/1974 1945 F4 11 33 0.206
4 FRANKLIN 4/3/1974 2000 F3 4 100 0.227
5 FRANKLIN 2/9/1990 2213 F1 3 43 0.073
6 FRANKLIN 2/9/1990 2225 F1 2 50 0.057
7 Keith Springs Mountain 6/26/1994 1930 F1 8 200 0.909
8 Belvedere 4/20/1995 2255 F1 3 30 0.051
9 Huntland 11/7/1996 4:00 PM F2 8 175 0.795
10 Decherd 11/7/1996 4:17 PM F1 0 18
11 Oak Grove 11/7/1996 4:22 PM F1 0 18
12 Alto 11/7/1996 4:24 PM F1 0 18
13 Huntland 5/2/1997 5:00 PM F2 1 150 0.085
14 Sewanee 3/5/2004 11:35 PM FO 0 100
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BLN COL 2.3-1

TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-208 (Sheet 12 of 13)

Magnitude - Length Width Area

Location or County Date Time Fujita Scale (mi) (yards) (mi2)
15 Huntland 5/31/2004 12:14 AM F1 5 150 0.426
16 Center Grove 5/31/2004 12:20 AM F1 2 150 0.170
Marion County, TN
1 MARION 3/11/1963 1900 F2 15 200 1.705
2 MARION 7/6/1980 1400 F1 1 200 0.114
3 MARION 6/3/1982 1315 F1 2 77 0.088
4 MARION 10/23/1984 1315 FO 0 27
5 MARION 4/20/1986 1825 F1 0 27
6 South Pittsburg 3/7/1995 1930 FO 0 10
7 Haletown 4/21/1995 0018 F1 5 25 0.071
8 Whitwell 5/10/1995 1600 FO 1 20 0.011
Dade County, GA
1 DADE 10/23/1984 1705 F1 1 37 0.021
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-208 (Sheet 13 of 13)
BLN COL 2.3-1 TORNADOES IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN, TENNESSEE,
MARION TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Magnitude - Length Width Area

Location or County Date Time Fujita Scale (mi) (yards) (mi2)

2 DADE 11/22/1992 0850 F2 4 500 1.136
3 Head River 11/24/2001 4:06 PM F1 2 528 0.600

(Reference 208)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-209
THUNDERSTORMS
HUNTSVILLE NWS STATION

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC peTrO:/Zlar

1997 6 4 6 5 7 11 6 8 3 4 2 1 63
1998 1 2 6 5 7 10 15 3 2 2 1 1 55
1999 7 2 5 8 7 8 9 4 2 0 0 2 54
2000 2 5 7 8 2 9 7 9 7 1 3 2 62
2001 0 3 3 3 10 9 9 7 3 2 2 1 52
2002 1 1 7 5 8 6 16 8 5 3 1 2 63
2003 0 3 3 5 9 7 7 9 3 3 1 0 50
2004 0 1 4 5 4 3 12 5 0 3 3 2 42
2005 2 1 5 7 2 7 11 8 2 0 3 1 49
2006 3 1 2 5 11 7 9 6 4 3 1 1 53
2007 0 3 1 5 1 10 8 8 2 0 3 1 42

Average 2.0 2.4 45 5.5 6.2 7.9 99 68 3.0 1.9 1.8 1.3 53.2

Average® 552 495  6.68 4.54 5.24 422 440 332 429 354 522 559 5751

a) 49 year average

(Reference 234
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-210
BLN COL 2.3-1 HAIL STORM EVENTS IN JACKSON, DEKALB, MARSHALL,
MADISON ALABAMA, FRANKLIN TENNESSEE, MARION
TENNESSEE, AND DADE GEORGIA — 1950 — 2005

Number of Events with Property
Events Percentage Damage

Jackson County, AL 66 13% 16
Dakalb County, AL 95 19% 24
Marshall County, AL 82 16% 18
Madison County, AL 151 30% 24
Franklin County, TN 41 8% 1

Marion County, TN 33 7% 2

Dade County, GA 36 7% 1

TOTAL = 504 100% 86

(Reference 208)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-211
BLN COL 2.3-1 MEAN VENTILATION RATE BY MONTH — NASHVILLE,
TENNESSEE - 1984 — 1987 & 1990 — 1991

Morning Afternoon Mean Ventilation
Ventilation Rate Ventilation Rate Rate
(m?/s) (m?/s) (m?/s)

Jan 3259 5263 4261
Feb 4285 7041 5663
Mar 3633 10151 6892
Apr 3072 11943 7508
May 2351 8796 5574
Jun 1656 8594 5125
July 1382 8271 4827
Aug 1422 7385 4404
Sep 1507 7347 4427
Oct 1489 6958 4223
Nov 3193 5512 4352
Dec 3468 5375 4422

NOTES:

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

mixing height and the wind speed within the mixing layer.

(Reference 204)
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-212 (Sheet 1 of 9)
ICE STORMS IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN TENNESSEE, MARION
TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Date Time Type Deaths Injuries Property Damage Crop Damage

Jackson County, AL

3/12/1993 2200 Winter Storm 4 0 5.0B 0
2/6/1995 2100 Snowl/ice 0 0 0 0
2/11/1995 1300 Snowl/ice 0 0 0 0
1/6/1996 8:00 PM Winter Storm 0 0 380K 38K
2/1/1996 3:00 PM Winter Storm 0 0 595K 0
2/16/1996 2:00 AM Winter Storm 0 0 195K 0
1/10/1997 10:00 AM Winter Storm 0 0 64K 0
12/29/1997 1:00 AM Winter Storm 0 0 0 0
2/4/1998 1:30 AM Winter Storm 0 0 27K 0
12/23/1998 6:00 AM Ice Storm 0 0 126K 0
1/6/1999 12:00 PM Winter Storm 0 0 0 0
12/21/1999 4:00 AM Ice Storm 0 0 0 0
1/22/2000 9:00 AM Ice Storm 0 0 2.7M 0
1/28/2000 6:00 AM Ice Storm 0 0 1.1M 0
3/20/2001 12:00 AM Heavy Snow 0 0 0 0
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-212 (Sheet 2 of 9)
ICE STORMS IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN TENNESSEE, MARION
TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Date Time Type Deaths Injuries Property Damage Crop Damage
2/5/2002 11:30 PM Winter Storm 0 0 30K 0
1/23/2005 7:15 AM Winter Storm 0 0 0 0
3/1/2005 6:00 AM Winter Weather/mix 0 0 0 0
Dakalb County, AL
3/12/1993 2200 Winter Storm 4 0 5.0B 0
2/6/1995 2100 Snowl/ice 0 0 0 0
2/11/1995 1300 Snowl/ice 0 0 0 0
1/6/1996 8:00 PM Winter Storm 0 0 380K 38K
2/1/1996 3:00 PM Winter Storm 0 0 595K 0
2/16/1996 2:00 AM Winter Storm 0 0 195K 0
1/10/1997 10:00 AM Winter Storm 0 0 64K 0
12/29/1997 1:00 AM Winter Storm 0 0 0 0
2/4/1998 1:30 AM Winter Storm 0 0 27K 0
12/23/1998 6:00 AM Ice Storm 0 0 126K 0
1/6/1999 12:00 PM Winter Storm 0 0 0 0
12/21/1999 4:00 AM Ice Storm 0 0 0 0
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-212 (Sheet 3 of 9)
ICE STORMS IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN TENNESSEE, MARION
TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Date Time Type Deaths Injuries Property Damage Crop Damage
1/22/2000 9:00 AM Ice Storm 0 0 2.7M 0
1/28/2000 6:00 AM Ice Storm 0 0 1.1M 0
3/20/2001 12:00 AM Heavy Snow 0 0 0 0
2/5/2002 11:30 PM Winter Storm 0 0 30K 0
2/26/2004 2:05 AM Winter Storm 0 0 0 0
1/28/2005 9:02 PM Ice Storm 0 0 0 0
Marshall County, AL
3/12/1993 2200 Winter Storm 4 0 5.0B 0
2/6/1995 2100 Snowl/ice 0 0 0 0
2/11/1995 1300 Snow/ice 0 0 0 0
1/6/1996 8:00 PM Winter Storm 0 0 380K 38K
2/1/1996 3:00 PM Winter Storm 0 0 595K 0
2/16/1996 2:00 AM Winter Storm 0 0 195K 0
1/10/1997 10:00 AM Winter Storm 0 0 64K 0
12/29/1997 1:00 AM Winter Storm 0 0 0 0
2/4/1998 1:30 AM Winter Storm 0 0 27K 0
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

TABLE 2.3-212 (Sheet 4 of 9)

COL Application
Part 2, FSAR

ICE STORMS IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN TENNESSEE, MARION

TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Date Time Type Deaths Injuries Property Damage Crop Damage
12/23/1998 2:00 AM Ice Storm 1 0 14.4M 0
1/6/1999 12:00 PM Winter Storm 0 0 0 0
1/28/2000 4:00 AM Winter Storm 0 0 75K 0
3/20/2001 12:00 AM Heavy Snow 0 0 0 0
2/26/2004 2:05 AM Winter Storm 0 0 0 0
Madison County, AL
3/12/1993 2200 Winter Storm 4 0 5.0B 0
2/9/1994 2200 Ice Storm/flash Flood 0 2 0 0
2/6/1995 12:00 AM Snowl/ice 0 0 0 0
2/11/1995 12:00 AM Snowl/ice 0 0 0 0
1/6/1996 8:00 PM Winter Storm 0 0 380K 38K
2/1/1996 3:00 PM Winter Storm 0 0 595K 0
2/16/1996 2:00 AM Winter Storm 0 0 195K 0
1/10/1997 10:00 AM Winter Storm 0 0 64K 0
12/29/1997 1:00 AM Winter Storm 0 0 0 0
2/4/1998 1:30 AM Winter Storm 0 0 27K 0
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-212 (Sheet 5 of 9)
ICE STORMS IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN TENNESSEE, MARION
TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Date Time Type Deaths Injuries Property Damage Crop Damage
12/23/1998 2:00 AM Ice Storm 1 0 14.4M 0
1/6/1999 12:00 PM Winter Storm 0 0 0 0
12/21/1999 4:00 AM Ice Storm 0 0 0 0
1/28/2000 4:00 AM Winter Storm 0 0 75K 0
3/20/2001 12:00 AM Heavy Snow 0 0 0 0
2/5/2002 11:30 PM Winter Storm 0 0 30K 0
1/28/2005 9:02 PM Ice Storm 0 0 0 0
3/15/2005 4:30 AM Winter Weather/mix 0 0 0 0
Franklin County, TN
2/9/1994 2000 Ice Storm 0 0 500K 0
1/17/1995 0400 Heavy Snow 0 0 0 0
1/17/1995 1700 Ice 0 0 500K 0
1/6/1996 5:00 PM Winter Storm 0 0 10K 0
2/1/1996 5:00 PM Winter Storm 0 1 5K 0
2/16/1996 2:00 AM Heavy Snow 0 0 0 0
2/3/1998 5:00 PM Heavy Snow 0 0 5.0M 0
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-212 (Sheet 6 of 9)
ICE STORMS IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN TENNESSEE, MARION
TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Date Time Type Deaths Injuries Property Damage Crop Damage
12/23/1998 7:30 AM Winter Storm 0 11 1.5M 0
1/6/2002 3:30 AM Heavy Snow 0 0 0 0
2/26/2004 6:00 AM Winter Storm 0 0 0 0
1/23/2005 7:00 AM Winter Weather/mix 0 0 0 0
3/1/2005 6:00 AM Winter Weather/mix 0 0 0 0
3/17/2005 12:00 AM Winter Weather/mix 1 0 0 0
Marion County, TN
12/20/1993 2200 Snow 0 0 1K 0
1/17/1995 0400 Heavy Snow 0 0 0 0
1/17/1995 1700 Ice 0 0 500K 0
1/6/1996 5:00 PM Winter Storm 0 0 10K 0
2/1/1996 5:00 PM Winter Storm 0 1 5K 0
2/3/1998 5:00 PM Heavy Snow 0 0 5.0M 0
12/22/1998 1:00 AM Ice Storm 0 0 0 0
1/6/1999 7:00 AM Winter Storm 0 0 0 0
3/13/1999 4:00 AM Winter Storm 0 0 0 0
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-212 (Sheet 7 of 9)
BLN COL 2.3-1 ICE STORMS IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN TENNESSEE, MARION
TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Date Time Type Deaths Injuries Property Damage Crop Damage
1/22/2000 10:00 AM Winter Storm 0 0 0 0
12/2/2000 6:00 PM Winter Storm 0 0 0 0
12/18/2000 6:00 PM Winter Storm 0 0 0 0
1/1/2001 2:00 AM Winter Storm 0 0 0 0
1/20/2001 3:00 AM Winter Storm 0 0 0 0
3/20/2001 3:30 AM Winter Storm 0 0 0 0
1/5/2002 10:00 PM Winter Storm 0 0 0 0
1/16/2003 1:00 PM Winter Storm 0 0 0 0
1/9/2004 12:00 AM Winter Storm 0 0 0 0
2/15/2004 8:00 PM Heavy Snow 0 0 0 0
2/26/2004 12:00 PM Heavy Snow 0 0 0 0
1/29/2005 12:00 AM Ice Storm 0 0 0 0
Dade County, GA
2/25/1993 1800 Ice Storm 0 0 50K 0
3/12/1993 2000 Heavy Snow 0 0 5.0M 500K
3/13/1993 500 Blizzard 8 15 500K 50.0M
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-212 (Sheet 8 of 9)
ICE STORMS IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN TENNESSEE, MARION
TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Date Time Type Deaths Injuries Property Damage Crop Damage
1/6/1996 3:00 PM Winter Storm 0 0 10K 0
1/11/1996 4:00 PM Heavy Snow 0 0 0 0
2/2/1996 10:00 AM Winter Storm 0 0 200K 0
3/20/1996 4:00 PM Heavy Snow 0 0 0 0
2/4/1998 1:00 AM Snow 0 0 0 0
12/23/1998 5:00 AM Ice Storm 0 0 0 0
12/23/1998 8:00 PM Ice Storm 0 0 10K 0
2/23/1999 11:00 AM Snow 0 0 0 0
1/22/2000 1:00 PM Ice Storm 0 1 48.0M 0
1/28/2000 7:00 PM Ice Storm 0 0 2.0M 0
12/3/2000 5:00 AM Heavy Snow 0 0 0 0
12/17/2000 7:30 AM Winter Storm 0 0 0 0
12/29/2000 6:30 PM Light Snow 0 0 0 0
1/1/2001 7:58 AM Light Snow 0 0 0 0
1/9/2001 7:30 AM Light Snow 0 0 0 0
1/6/2002 5:00 AM Heavy Snow 0 0 0 0
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-212 (Sheet 9 of 9)
ICE STORMS IN JACKSON, DEKALB, MARSHALL, MADISON ALABAMA, FRANKLIN TENNESSEE, MARION
TENNESSEE, AND DADE GEORGIA - 1950 — 2005

Date Time Type Deaths Injuries Property Damage Crop Damage
1/16/2003 12:00 PM Snow 0 0 0 0
1/23/2003 12:00 AM Snow 0 0 0 0
2/6/2003 3:00 PM Winter Weather/mix 0 0 0 0
2/26/2004 12:00 AM Winter Storm 0 0 0 0
1/28/2005 8:00 PM Winter Storm 0 0 9.8M 0
NOTES:

1. The BLN is in Jackson County. The other counties are adjacent to Jackson County.
2. The annual frequency based on the 18 Jackson County events is 18/13 = 1.4 events per year. This assumes that the
storm database covers the years of 1993 — 2005 (no events earlier than 1993 were reported).
(Reference 208)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-213
BLN COL 2.3-1 TOTAL MAXIMUM WINTER PRECIPITATION — BLN SITE -
1979 — 1982 & 2006 — 2007

Maximum 48 Hour Precipitation

Season (Inches)
1979 3.39
1980 3.87
1981 2.45
1982 418

2006-2007 1.38

NOTES:

1. The BLN site data is from 1/1/1979 — 12/31/1982 and 4/1/2006 —
3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-214 (Sheet 1 of 2)
BLN COL 2.3-1 HOURLY METEOROLOGICAL DATA — HUNTSVILLE, ALABAMA
— WORST 1-DAY — 2001 — 2005

Dry Bulb Temperature Wet Bulb Temperature

Hour (F) (F)
1 77 76
2 76 75
3 76 75
4 75 74
5 74 73
6 76 75
7 79 77
8 83 78
9 86 79
10 90 81
11 90 80
12 91 80
13 92 80
14 94 78
15 94 78
16 94 78
17 92 80
18 90 80
19 87 80
20 83 80
21 81 79
22 80 78
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-214 (Sheet 2 of 2)
BLN COL 2.3-1 HOURLY METEOROLOGICAL DATA — HUNTSVILLE, ALABAMA
— WORST 1-DAY — 2001 — 2005

Dry Bulb Temperature Wet Bulb Temperature

Hour (F) (F)
23 79 78
24 79 78
AVERAGE 84 .1 77.9
NOTES:
1. Period of Record — 5 years (2001 — 2005)
2. Worst 1-Day defined as the calender day with the highest average wet

bulb temperature.

(Reference 227)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-215

DELETED
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-216

DELETED
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application

Part 2, FSAR

TABLE 2.3-217
PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED — HUNTSVILLE, ALABAMA - 2001 — 2005 — JANUARY

January Wind Speed (mph)
0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed

N 08 35 59 21 04 0.1 0.0 12.7 9.8
N-NE 04 20 31 1.1 02 00 0.0 6.8 9.5
NE 0.3 1.2 1.0 0.1 02 0.0 0.0 2.8 8.0
E-NE 02 07 02 00 00 00 0.0 1.1 6.1
E 05 22 09 00 00 00 0.0 3.6 6.3
E-SE 05 24 1.7 03 0.1 0.1 0.0 5.2 8.0
SE 06 26 1.5 02 02 041 0.0 5.2 7.9
S-SE 0.7 1.3 16 08 02 041 0.0 4.8 9.6
S 07 29 38 07 02 01 0.0 8.4 8.6
S-SW 0.4 1.8 29 07 04 0.1 0.0 6.1 9.7
SW 0.5 13 24 08 00 0.0 0.0 5.1 9.2
W-SW 0.4 1.0 1.2 03 0.0 00 0.0 29 8.0
w 0.5 15 24 03 00 0.0 0.0 4.7 8.3
W-NW 0.6 1.5 24 1.1 02 00 0.0 5.9 9.7
NW 0.6 19 25 09 02 01 0.0 6.1 9.3
N-NW 05 2.1 3.0 1.0 02 041 0.0 6.9 9.6
CALM 11.7 11.7

Total 199 299 36.6 105 25 0.6 0.0 100.0 8.6
NOTES:
1. Calm is classified as a wind speed less than 0.3 mph.
2. Period of Record — 5 years (2001 — 2005)
(Reference 227)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-218
BLN COL 2.3-1 PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED — HUNTSVILLE, ALABAMA — 2001 — 2005 — FEBRUARY

February Wind Speed (mph)

0-3 47 812 1317 18-22 23-27 228

Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed

N 09 30 57 1.3 03 041 0.0 11.2 9.3
N-NE 03 17 30 09 00 00 0.0 5.9 9.3
NE 04 12 14 05 0.0 00 0.0 3.5 8.4
E-NE 06 12 06 02 00 00 0.0 26 6.8
E 1.1 38 18 02 00 0.0 0.0 6.8 6.6
E-SE 09 4.1 34 09 02 01 0.0 9.6 8.4
SE 10 25 28 08 03 02 0.0 7.5 9.0
S-SE 03 17 18 10 05 01 0.0 5.5 10.5
S 05 1.1 28 07 03 0.2 0.0 5.5 10.2
S-SW 0.1 06 18 05 02 00 0.0 3.3 10.8
SW 03 05 11 05 02 01 0.0 2.8 10.5
W-SW 0.1 05 07 02 01 0.0 0.0 1.7 9.5
w 05 07 16 08 02 00 0.0 3.9 9.9
W-NW 05 15 31 19 04 0.0 0.0 7.5 10.6
NW 06 16 29 1.3 03 0.0 0.0 6.7 9.8
N-NW 05 26 23 05 01 0.0 0.0 5.9 8.3
CALM 10.0 10.0

Total 186 283 370 122 3.0 0.8 0.1 100.0 9.2
NOTES:

1. Period of Record - 5 years (2001 - 2005)

(Reference 227)
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-219
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED — HUNTSVILLE, ALABAMA - 2001 — 2005 - MARCH

March Wind Speed (mph)

0-3 4-7 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 06 27 44 1.3 04 0.0 0.0 9.3 9.8
N-NE 0.2 16 28 19 02 0.1 0.0 6.8 10.7
NE 04 14 1.2 08 0.1 0.0 0.0 3.8 9.1
E-NE 06 07 05 00 00 00 0.0 1.8 6.0
E 1.0 29 1.1 0.1 0.0 0.0 0.0 5.2 6.4
E-SE 06 3.1 21 06 0.1 0.0 0.0 6.5 8.0
SE 08 33 24 1.0 03 041 0.0 7.9 8.8
S-SE 05 22 21 1.1 0.1 0.1 0.0 6.1 9.3
S 05 20 38 20 03 00 0.0 8.6 10.3
S-SW 03 12 23 14 02 0.0 0.0 5.4 10.6
SW 02 07 17 1.0 02 0.0 0.0 3.7 11.0
W-SW 02 09 14 08 03 00 0.0 3.6 10.6
w 05 13 20 1.0 02 041 0.1 5.2 10.2
W-NW 03 14 20 1.3 03 041 0.1 5.5 11.0
NW 03 17 29 08 02 02 0.0 6.1 10.0
N-NW 03 15 29 09 02 00 0.0 5.9 9.9
CALM 8.6 8.6
Total 15.7 287 356 159 32 07 0.2 100.0 9.5
NOTES:
1. Period of Record - 5 years (2001 — 2005)
(Reference 227)
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-220
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED — HUNTSVILLE, ALABAMA — 2001 — 2005 — APRIL

April Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 04 22 37 1.5 041 0.0 0.0 7.9 9.9
N-NE 0.1 1.1 22 07 0.1 0.0 0.0 4.2 9.8
NE 03 09 09 01 0.0 0.0 0.0 2.2 7.4
E-NE 03 05 04 041 0.0 0.0 0.0 1.4 7.1
E 09 36 08 00 00 00 0.0 5.3 5.9
E-SE 1.2 36 27 03 0.1 0.0 0.0 7.9 7.2
SE 07 25 31 0.7 041 0.0 0.0 7.1 8.3
S-SE 05 26 29 09 03 01 0.0 7.3 9.4
S 05 34 51 21 0.7 0.1 0.0 12.0 10.2
S-SW 03 1.8 46 1.5 04 0.0 0.0 8.7 10.3
SW 0.1 1.0 1.9 1.2 02 00 0.0 4.4 11.0
W-SW 02 09 09 07 01 0.0 0.0 29 10.3
w 04 1.1 16 04 041 0.0 0.0 3.6 8.8
W-NW 0.2 16 19 09 041 0.1 0.0 4.8 9.5
NW 0.2 16 20 1.1 06 03 0.1 5.8 11.6
N-NW 03 16 32 08 01 0.1 0.0 6.1 9.7
CALM 8.6 8.6
Total 153 299 378 130 32 07 0.1 100.0 9.1
NOTES:
1. Period of Record - 5 years (2001 — 2005)

(Reference 227)
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application

Part 2, FSAR

TABLE 2.3-221
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED — HUNTSVILLE, ALABAMA — 2001 — 2005 — MAY

May Wind Speed (mph)

0-3 4-7 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 08 22 32 09 01 0.0 0.0 7.2 8.8
N-NE 03 13 19 06 0.1 0.0 0.0 4.2 9.2
NE 05 10 12 01 0.1 0.0 0.0 29 7.6
E-NE 0.1 08 04 01 0.0 0.0 0.0 1.4 7.1
E 21 4.1 1.1 03 0.0 0.0 0.0 7.6 5.8
E-SE 16 48 26 07 0.1 0.0 0.0 9.7 7.1
SE 14 30 25 05 041 0.0 0.0 7.5 7.3
S-SE 10 24 20 06 041 0.0 0.0 6.0 7.9
S 09 36 42 1.1 02 0.0 0.0 10.0 8.8
S-SW 05 15 341 1.5 02 0.0 0.0 6.7 10.1
SW 0.2 1.7 3.8 16 03 0.0 0.0 7.5 10.7
W-SW 0.2 1.3 27 08 041 0.0 0.0 5.0 9.9
w 04 10 19 03 01 0.0 0.0 3.7 8.7
W-NW 02 08 10 03 00 00 0.0 22 9.1
NW 03 06 11 04 0.1 0.1 0.0 25 9.9
N-NW 06 1.1 16 06 041 0.0 0.0 4.1 8.8
CALM 11.8 11.8
Total 226 309 344 102 16 02 0.1 100.0 8.6
NOTES:
1. Period of Record - 5 years (2001 — 2005)
(Reference 227)
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-222

PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED — HUNTSVILLE, ALABAMA — 2001 — 2005 — JUNE

June Wind Speed (mph)

0-3 4-7 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 09 24 24 02 00 00 0.0 5.9 7.4
N-NE 0.5 1.6 1.2 0.1 0.0 0.0 0.0 3.3 7.1
NE 0.3 1.0 0.7 0.1 0.0 0.0 0.0 2.2 7.0
E-NE 04 09 07 041 0.0 0.0 0.0 21 7.1
E 21 5.0 19 03 02 01 0.0 9.6 6.7
E-SE 22 56 28 04 00 00 0.0 1.1 6.6
SE 16 40 24 05 00 0.0 0.0 8.5 6.9
S-SE 07 26 20 03 00 00 0.0 5.5 7.4
S 1.3 44 26 02 0.1 0.1 0.0 8.7 7.1
S-SW 06 21 20 041 0.1 0.0 0.0 4.9 7.5
SW 0.4 1.5 21 02 00 00 0.0 4.2 8.0
W-SW 0.3 16 2.1 03 0.0 0.0 0.0 4.4 8.2
w 0.3 1.1 1.2 041 0.0 0.0 0.0 27 7.8
W-NW 04 07 08 01 0.1 0.0 0.0 21 7.5
NW 0.4 1.3 1.5 0.1 0.0 0.0 0.0 3.3 7.5
N-NW 0.6 1.4 1.1 0.1 0.0 0.0 0.0 3.3 6.9
CALM 18.2 18.2
Total 312 372 274 34 06 03 0.0 100.0 7.3
NOTES:
1. Period of Record - 5 years (2001 — 2005)
(Reference 227)

2.3-91 Revision 1



BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application

Part 2, FSAR

TABLE 2.3-223
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED — HUNTSVILLE, ALABAMA - 2001 — 2005 — JULY

July Wind Speed (mph)

0-3 4-7 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 05 18 15 02 00 00 0.0 4.0 7.3
N-NE 04 09 06 00 00 01 0.0 2.0 7.5
NE 03 09 05 01 0.0 0.0 0.0 1.9 7.0
E-NE 04 05 03 02 01 0.0 0.0 1.6 8.2
E 15 26 1.0 02 01 0.1 0.0 5.5 6.8
E-SE 23 30 09 02 01 0.0 0.0 6.3 5.7
SE 21 22 1.0 041 0.0 0.0 0.0 5.4 5.6
S-SE 16 27 09 00 041 0.0 0.0 5.3 5.8
S 25 42 1.8 0.1 0.1 0.0 0.0 8.7 6.1
S-SW 1.3 28 16 041 0.0 0.0 0.0 5.8 6.3
SW 1.1 32 22 02 00 00 0.0 6.7 7.0
W-SW 08 27 15 02 00 00 0.0 5.2 6.7
w 13 27 17 00 00 0.0 0.0 5.7 6.3
W-NW 09 17 08 00 01 0.0 0.0 3.6 6.9
NW 09 17 09 00 00 00 0.0 3.5 6.2
N-NW 05 15 05 00 00 00 0.0 25 6.4
CALM 26.1 26.1
Total 445 351 178 16 06 03 0.1 100.0 6.6
NOTES:
1. Period of Record - 5 years (2001 — 2005)
(Reference 227)
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application

Part 2, FSAR

TABLE 2.3-224
PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED — HUNTSVILLE, ALABAMA — 2001 — 2005 — AUGUST

August Wind Speed (mph)

0-3 4-7 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 09 33 15 02 00 00 0.0 6.0 6.7
N-NE 0.4 1.1 1.1 03 0.0 0.0 0.0 29 7.9
NE 03 09 05 02 00 00 0.0 2.0 7.2
E-NE 05 07 04 02 00 00 0.0 1.8 7.3
E 16 44 14 05 00 0.0 0.1 8.1 6.8
E-SE 25 47 23 03 00 00 0.1 9.8 6.4
SE 20 30 16 041 0.0 0.0 0.0 6.7 6.0
S-SE 1.2 25 09 00 00 0.0 0.1 4.7 6.2
S 1.8 38 15 041 0.0 0.1 0.0 7.3 6.2
S-SW 08 15 14 00 00 01 0.0 3.8 7.2
SW 06 19 14 00 00 00 0.0 3.9 6.8
W-SW 08 16 11 0.1 0.0 0.0 0.0 3.7 6.7
w 07 17 08 01 0.1 0.0 0.0 3.2 6.4
W-NW 05 17 05 01 0.0 0.0 0.0 2.7 6.1
NW 08 17 05 00 00 00 0.0 3.0 5.7
N-NW 1.2 21 1.0 041 0.0 0.0 0.0 4.4 6.2
CALM 26.2 26.2
Total 427 364 180 22 02 03 0.3 100.0 6.6
NOTES:
1. Period of Record - 5 years (2001 — 2005)
(Reference 227)
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-225

PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED — HUNTSVILLE, ALABAMA — 2001 — 2005 —

SEPTEMBER
September Wind Speed (mph)
0-3 4-7 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Spee
N 09 46 45 06 02 01 0.0 10.9 8.1
N-NE 04 26 34 07 00 00 0.1 7.2 8.9
NE 06 1.8 21 0.1 0.1 0.1 0.1 4.7 8.4
E-NE 07 14 09 041 0.0 0.0 0.0 3.1 6.6
E 16 59 23 03 01 0.0 0.0 10.1 6.5
E-SE 19 57 45 04 0.1 0.1 0.0 12.6 7.3
SE 07 32 32 07 01 0.1 0.0 7.9 8.3
S-SE 06 17 22 05 041 0.2 0.1 5.5 9.6
S 04 16 15 03 00 00 0.0 3.8 8.1
S-SW 03 07 07 041 00 0.0 00 1.8 7.2
SW 0.1 04 04 041 00 00 0.0 1.0 7.7
W-SW 02 04 05 00 00 00 00 1.1 7.0
w 04 06 04 00 00 00 00 1.5 6.0
W-NW 06 12 04 041 00 00 0.0 23 6.4
NW 06 12 09 02 0.1 00 0.0 3.1 7.7
N-NW o6 18 17 03 00 0.0 0.0 4.3 7.5
CALM 19.1 19.1
Total 297 348 296 44 08 05 02 1000 7.6
NOTES:
1. Period of Record - 5 years (2001 — 2005)
(Reference 227)
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-226

PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED — HUNTSVILLE, ALABAMA — 2001 — 2005 - OCTOBER

October Wind Speed (mph)
0-3 4-7 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 1.1 38 36 07 00 00 00 9.2 7.8
N-NE 05 20 24 05 00 00 00 5.5 8.1
NE 04 12 1.1 0.1 00 0.0 0.0 29 7.3
E-NE 05 10 03 00 00 00 0. 1.8 5.8
E 19 55 16 01 00 0.0 0.0 9.1 5.8
E-SE 12 54 49 07 0.1 00 0.0 12.2 7.6
SE 10 30 26 06 041 0.0 0.0 7.3 7.9
S-SE 05 23 23 04 041 0.0 0.0 5.7 8.0
S 07 23 30 06 0.1 00 0.0 6.7 8.3
S-SW 04 09 14 02 00 00 0.0 3.0 8.2
SW 03 08 08 03 00 00 o0 2.2 8.4
W-SW 02 07 09 03 00 00 00 21 8.3
w 03 13 14 03 00 00 0.0 3.3 8.4
W-NW 03 1.1 1.0 06 041 0.1 0.0 3.1 9.5
NW 07 15 15 06 02 00 0.0 4.5 8.7
N-NW 10 19 18 03 041 0.0 0.0 5.0 7.5
CALM 16.6 16.6
Total 276 346 307 62 09 0.1 0.0 1000 7.8
NOTES:
1. Period of Record - 5 years (2001 — 2005)
(Reference 227)
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-227
PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED — HUNTSVILLE, ALABAMA — 2001 — 2005 - NOVEMBER

November Wind Speed (mph)

0-3 4-7 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 05 28 46 1.2 041 0.0 0.0 9.2 9.1
N-NE 03 15 28 05 00 00 0.0 5.2 9.1
NE 03 09 09 00 00 00 0.0 2.2 6.8
E-NE 04 08 02 00 00 o00 0.0 1.4 5.4
E 23 50 10 00 00 00 0.0 8.3 54
E-SE 15 42 24 06 041 00 0.0 8.8 7.2
SE 08 25 29 08 03 01 0.0 7.6 9.1
S-SE 05 25 33 13 03 03 0.1 8.2 10.4
S 06 25 38 12 05 0.1 0.0 8.7 9.8
S-SW 03 1.1 1.7 06 041 0.0 0.0 3.7 9.3
SW 0.1 09 14 08 02 00 00 3.5 10.4
W-SW 03 07 14 04 00 00 00 2.8 9.1
w 05 08 1.1 06 02 00 00 3.2 9.4
W-NW 03 12 13 06 00 00 0.0 3.6 8.9
NW 05 17 18 11 02 0.0 0.0 5.3 9.8
N-NW 04 15 20 04 041 0.0 0.0 4.4 8.6
CALM 141 141
Total 238 30.7 327 101 22 06 0.1 100.0 8.6
NOTES:
1. Period of Record - 5 years (2001 — 2005)
(Reference 227)
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-228
PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED — HUNTSVILLE, ALABAMA — 2001 — 2005 - DECEMBER

December Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 1.0 39 33 1.0 00 0.0 0.0 9.2 7.9
N-NE 0.2 1.2 1.8 04 0.1 0.0 0.0 3.6 8.7
NE 0.3 1.0 1.0 041 0.0 0.0 0.0 25 7.4
E-NE 04 07 06 00 00 00 0.0 1.7 6.5
E 15 36 07 01 0.0 0.0 0.0 5.9 5.7
E-SE 12 36 22 05 041 0.1 0.0 7.7 7.5
SE 07 26 22 1.3 08 041 0.0 7.7 10.0
S-SE 03 21 3.0 16 06 0.2 0.0 7.9 11.1
S 0.4 1.8 28 1.2 03 0.0 0.0 6.6 9.9
S-SW 0.4 1.0 1.1 04 03 041 0.0 3.3 9.6
SW 0.3 1.1 1.2 041 0.1 0.1 0.0 2.8 8.6
W-SW 03 0.8 1.3 04 0.0 0.0 0.0 2.8 9.0
w 0.5 1.1 2.0 1.3 03 041 0.0 5.2 10.6
W-NW 0.3 1.8 3.2 1.7 03 041 0.0 7.5 10.5
NW 08 20 26 1.0 02 0.0 0.0 6.6 9.0
N-NW 06 20 16 06 041 0.0 0.0 4.9 8.2
CALM 141 141
Total 235 304 306 116 3.1 0.8 0.0 100.0 8.8
NOTES:
1. Period of Record - 5 years (2001 — 2005)
(Reference 227)
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BLN COL 2.3-1

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-229
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED — HUNTSVILLE, ALABAMA — 2001 — 2005 — ALL

MONTHS
All Months Wind Speed (mph)
0-3 4-7 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 08 30 37 09 o041 0.0 0.0 8.5 8.5
N-NE 03 15 22 06 041 0.0 0.0 4.8 8.8
NE 04 11 1.1 02 00 0.0 0.0 2.8 7.6
E-NE 04 08 05 041 0.0 0.0 0.0 1.8 6.7
E 15 40 13 02 00 0.0 0.0 7.1 6.2
E-SE 15 42 27 05 041 0.0 0.0 9.0 7.3
SE 1.1 29 24 06 02 01 0.0 7.2 7.9
S-SE 07 22 21 07 02 041 0.0 6.0 8.8
S 09 28 31 09 02 01 0.0 7.9 8.6
S-SW 05 14 21 06 02 00 0.0 4.7 8.9
SW 03 12 17 06 041 0.0 0.0 4.0 9.1
W-SW 03 1.1 1.3 04 0.1 0.0 0.0 3.2 8.6
w 05 12 15 04 0.1 00 0.0 3.8 8.4
W-NW 04 13 15 07 041 0.0 0.0 4.2 8.8
NW o6 15 17 06 02 00 00 4.7 8.8
N-NW 06 18 19 05 0.1 0.0 0.0 4.8 8.1
CALM 15.4 15.4
Total 263 322 307 85 18 05 01 100.0 8.2
NOTES:
1. Period of Record - 5 years (2001 — 2005)
(Reference 227)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-230

PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED - BLN SITE — 1979 — 1982 — JANUARY

January Wind Speed (mph)
0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 27 39 31 08 0.0 0.0 0.0 10.5 6.8
N-NE 49 58 22 02 00 0.0 0.0 13.1 54
NE 50 54 20 02 00 00 0.0 12.6 5.3
E-NE 27 05 01 00 0.0 0.0 0.0 3.4 3.0
E 09 02 00 00 00 00 0.0 1.2 3.0
E-SE 04 02 00 00 00 00 0.0 0.7 4.0
SE 08 08 07 01 0.0 0.1 0.0 2.6 7.5
S-SE 09 08 03 01 00 0.0 0.0 21 4.9
S 19 22 08 02 00 00 0.0 5.2 5.6
S-SW 30 27 30 08 00 00 0.0 9.6 6.9
SW 3.8 24 14 05 00 0.0 0.0 8.1 5.4
W-SW 21 1.4 1.1 08 03 0.0 0.0 5.7 7.6
w 1.6 1.0 1.3 05 0.0 0.0 0.0 4.4 6.9
W-NW 1.1 1.5 1.8 1.0 00 0.0 0.0 5.3 8.2
NW 2.0 14 24 07 00 0.0 0.0 6.5 7.3
N-NW 29 21 3.0 09 01 0.0 0.0 9.0 7.2
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 36.8 323 233 70 05 041 0.0 100.0 5.6
NOTES:
1. Calm wind speed is defined as a wind speed less than 0.3 mph.
2. Data measured at 10 meter elevation.
3. Totals may not exactly equal the sum of the directional percentages since
results rounded to one decimal place.
4. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-231

PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 1979 — 1982 — FEBRUARY

February Wind Speed (mph)
0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 39 39 32 1.1 0.2 0.1 0.0 12.5 7.2
N-NE 53 67 25 06 00 00 0.0 15.1 5.9
NE 59 62 22 06 01 0.0 0.0 15.0 5.5
E-NE 2.4 1.3 04 02 00 0.0 0.0 4.3 4.7
E 09 03 00 041 0.0 0.0 0.0 1.3 4.0
E-SE 03 03 00 00 00 0.0 0.0 0.6 5.0
SE 06 09 04 01 0.1 0.1 0.1 2.3 9.1
S-SE 0.7 08 03 01 0.1 0.0 0.0 2.0 5.8
S 1.3 24 14 05 0.1 0.0 0.0 5.7 7.0
S-SW 25 3.0 1.9 1.1 0.1 0.0 0.0 8.7 7.2
SW 25 21 16 07 03 00 0.0 7.1 7.3
W-SW 1.5 1.4 1.1 07 02 00 0.0 4.9 7.7
w 1.2 06 07 07 00 0.0 0.0 3.2 7.4
W-NW 0.7 1.0 09 06 0.1 0.0 0.0 3.2 8.3
NW 1.4 1.4 1.2 06 0.1 0.0 0.0 4.8 7.5
N-NW 29 24 1.9 1.7 041 0.0 0.0 9.0 7.8
CALM 0.1 00 00 00 00 0.0 0.0 0.1 0.2
Total 343 346 196 93 16 03 0.2 100.0 6.3
NOTES:
1. Calm wind speed is defined as a wind speed less than 0.3 mph.
2. Data measured at 10 meter elevation.
3. Totals may not exactly equal the sum of the directional percentages since
results rounded to one decimal place.
4. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-232
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 1979 — 1982 — MARCH

March Wind Speed (mph)
0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 28 29 29 1.1 00 0.0 0.0 9.7 7.1
N-NE 34 3.6 19 00 00 00 0.0 8.9 54
NE 44 42 23 02 041 0.0 0.0 11.3 5.6
E-NE 1.8 09 07 04 041 0.0 0.0 3.9 6.2
E 07 03 02 02 00 00 0.0 1.4 6.2
E-SE 05 03 02 02 00 00 0.0 1.2 6.6
SE 06 0.9 12 08 05 0.2 0.0 4.1 10.8
S-SE 08 06 07 01 0.1 0.0 0.0 2.4 7.0
S 19 23 3.0 16 04 00 0.0 9.1 8.7
S-SW 37 34 43 20 02 041 0.0 13.8 8.1
SW 32 30 26 1.3 02 0.0 0.0 10.3 7.3
W-SW 1.7 1.8 1.7 05 0.1 0.0 0.0 5.7 7.2
w 09 07 1.2 04 0.0 0.0 0.0 3.2 7.4
W-NW 06 05 09 05 00 00 0.0 2.4 8.7
NW 1.5 1.4 14 07 0.1 0.1 0.0 5.1 8.0
N-NW 22 21 25 07 01 0.0 0.0 7.6 7.5
CALM 00 00 00 00 00 00 0.0 0.0 0.2
Total 30.7 289 275 106 19 04 0.0 100.0 6.9
NOTES:
1. Calm wind speed is defined as a wind speed less than 0.3 mph.
2. Data measured at 10 meter elevation.
3. Totals may not exactly equal the sum of the directional percentages since
results rounded to one decimal place.
4. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-233
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 1979 — 1982 — APRIL

April Wind Speed (mph)
0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 1.7 23 20 04 00 0.0 0.0 6.4 6.7
N-NE 34 44 24 02 00 00 0.0 10.4 5.8
NE 44 51 28 06 00 0.0 0.0 12.9 5.9
E-NE 2.0 15 06 02 00 0.0 0.0 4.3 5.2
E 08 03 041 0.1 0.0 0.0 0.0 1.4 5.0
E-SE 0.8 1.0 03 0.0 01 0.0 0.0 2.3 5.5
SE 1.8 23 1.1 06 03 0.0 0.0 6.2 7.3
S-SE 1.3 1.2 08 02 01 0.0 0.0 3.7 6.4
S 3.1 40 441 1.3 03 0.0 0.0 12.9 7.7
S-SW 34 38 26 14 02 0.0 0.0 114 7.2
SW 28 33 22 04 00 00 0.0 8.8 6.3
W-SW 1.6 1.3 1.3 06 0.0 0.0 0.0 4.8 7.1
w 07 03 06 06 0.1 0.0 0.0 2.3 8.7
W-NW 04 05 07 06 00 00 0.0 2.2 9.3
NW 1.0 15 09 03 00 0.0 0.0 3.7 6.7
N-NW 15 22 22 03 00 0.0 0.0 6.3 7.1
CALM 0.1 00 00 00 00 0.0 0.0 0.1 0.1
Total 30.8 352 248 7.8 14 0.0 0.0 100.0 6.4
NOTES:
1. Calm wind speed is defined as a wind speed less than 0.3 mph.
2. Data measured at 10 meter elevation.
3. Totals may not exactly equal the sum of the directional percentages since
results rounded to one decimal place.
4, Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-234
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 1979 — 1982 — MAY

May Wind Speed (mph)
0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 19 28 1.1 0.1 0.0 0.0 0.0 5.9 5.6
N-NE 42 53 08 00 00 0. 0.0 10.4 4.8
NE 76 6.1 1.8 041 0.0 0.0 0.0 15.6 4.7
E-NE 4.0 16 05 00 00 0.0 0.0 6.2 3.8
E 1.7 1.0 041 00 0.0 00 0.0 2.8 3.5
E-SE 1.3 08 04 041 0.0 0.0 0.0 2.6 51
SE 2.4 1.8 09 02 00 0.0 0.0 5.4 55
S-SE 1.9 1.8 05 0.1 00 0.0 0.0 4.2 4.8
S 34 54 25 07 00 00 0.0 121 6.3
S-SwW 35 33 27 06 00 00 0.0 10.1 6.2
SW 26 36 21 02 0.0 0.0 0.0 8.5 6.2
W-SW 1.3 1.3 14 041 0.0 0.0 0.0 4.1 6.5
w 04 07 04 00 00 00 0.0 1.5 6.0
W-NW 04 07 04 00 00 00 0.0 1.5 6.0
NW 15 09 05 02 00 00 0.0 3.1 5.5
N-NW 16 27 14 03 0.0 0.0 0.0 6.0 6.3
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 396 399 175 28 0.1 0.0 0.0 100.0 51
NOTES:
1. Calm wind speed is defined as a wind speed less than 0.3 mph.
2. Data measured at 10 meter elevation.
3. Totals may not exactly equal the sum of the directional percentages since
results rounded to one decimal place.
4. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-235
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 1979 — 1982 — JUNE

June Wind Speed (mph)
0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 2.2 179 08 04 00 0.0 0.0 5.3 5.8
N-NE 58 4.9 10 02 00 00 0.0 11.8 4.5
NE 6.7 5.9 1.3 02 00 0.0 0.0 141 4.6
E-NE 3.4 16 03 00 00 0.0 0.0 5.2 3.6
E 19 06 00 00 00 0.0 0.0 2.4 2.8
E-SE 1.5 05 0.1 00 0.0 00 0.0 2.0 3.0
SE 2.7 16 07 00 00 0.0 0.0 5.0 4.5
S-SE 21 1.3 04 00 00 0.0 0.0 3.8 4.1
S 39 66 26 00 00 0.0 0.0 121 5.5
S-SwW 45 45 32 03 00 0.0 0.0 12.6 5.9
SW 32 30 22 04 00 00 0.0 8.8 6.1
W-SW 19 22 09 00 00 0.0 0.0 5.0 5.6
w 1.0 09 04 00 00 0.0 0.0 2.3 5.0
W-NW 09 03 03 01 0.0 0.0 0.0 1.6 4.9
NW 1.3 1.0 05 00 00 0.0 0.0 2.8 51
N-NW 1.9 1.5 1.2 04 00 0.0 0.0 5.0 6.2
CALM 0.1 00 00 00 00 0.0 0.0 0.1 0.2
Total 449 371 158 21 0.1 0.0 0.0 100.0 4.6
NOTES:
1. Calm wind speed is defined as a wind speed less than 0.3 mph.
2. Data measured at 10 meter elevation.
3. Totals may not exactly equal the sum of the directional percentages since
results rounded to one decimal place.
4. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-236
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 1979 — 1982 — JULY

July Wind Speed (mph)
0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 2.1 23 06 01 00 0.0 0.0 5.1 5.0
N-NE 58 39 05 00 0.0 0.0 0.0 10.2 4.0
NE 69 57 14 00 00 0.0 0.0 14.0 4.4
E-NE 4.6 1.7 03 00 00 0.0 0.0 6.7 3.4
E 1.7 06 03 00 00 0.0 0.0 2.7 3.8
E-SE 10 06 03 00 00 0.0 0.0 2.0 4.4
SE 2.1 22 08 01 00 0.0 0.0 5.1 5.0
S-SE 1.7 20 04 00 00 0. 0.0 4.1 4.6
S 37 42 09 02 00 00 0.0 9.0 51
S-SW 5.1 40 21 02 0.0 0.0 0.0 114 5.2
SW 43 36 1.7 041 00 0.0 0.0 9.7 5.1
W-SW 29 28 15 00 0.0 0.0 0.0 7.2 54
w 1.2 09 07 00 00 0. 0.0 2.8 5.3
W-NW 07 09 09 00 00 00 0.0 2.5 6.0
NW 1.3 1.7 05 00 00 0.0 0.0 3.5 51
N-NW 1.4 19 07 0.1 0.0 0.0 0.0 4.0 55
CALM 0.1 00 00 00 00 0.0 0.0 0.1 0.2
Total 464 389 138 09 00 00 0.0 100.0 4.6
NOTES:
1. Calm wind speed is defined as a wind speed less than 0.3 mph.
2. Data measured at 10 meter elevation.
3. Totals may not exactly equal the sum of the directional percentages since
results rounded to one decimal place.
4. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

TABLE 2.3-237

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED - BLN SITE — 1979 — 1982 — AUGUST

August Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 29 30 07 00 00 00 0.0 6.6 4.6
N-NE 96 64 04 00 0.0 00 0.0 16.4 3.9
NE 93 79 06 00 00 00 0.0 17.8 4.0
E-NE 5.2 19 02 00 00 0.0 0.0 7.4 3.4
E 20 08 00 00 00 00 0.0 2.8 3.1
E-SE 1.0 06 00 00 00 00 0.0 1.5 3.2
SE 3.1 14 041 00 0.0 0.0 0.0 4.6 3.6
S-SE 1.6 15 04 00 00 0.0 0.0 3.5 4.5
S 45 36 1.2 041 0.0 0.0 0.0 9.4 4.7
S-SW 3.2 3.1 04 00 00 00 0.0 6.7 4.2
SW 34 23 05 00 00 00 0.0 6.3 4.2
W-SW 20 26 04 00 0.0 0.0 0.0 4.9 4.8
w 1.6 1.5 041 00 0.0 0.0 0.0 3.2 4.0
W-NW 0.7 06 0.1 00 0.0 0.0 0.0 1.4 4.1
NW 1.8 1.2 041 00 0.0 0.0 0.0 3.1 3.8
N-NW 2.4 16 02 00 00 0.0 0.0 4.3 4.1
CALM 0.1 00 00 00 00 0.0 0.0 0.1 0.2
Total 543 400 54 02 00 0.0 0.0 100.0 3.8
NOTES:
1. Calm wind speed is defined as a wind speed less than 0.3 mph.
2. Data measured at 10 meter elevation.
3. Totals may not exactly equal the sum of the directional percentages since

results rounded to one decimal place.

4. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-238
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 1979 — 1982 — SEPTEMBER

September Wind Speed (mph)

0-3 4-7 812 13-17 18-22 23-27 228

Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 3.8 36 1.3 02 0.0 0.0 0.0 8.9 5.0
N-NE 95 738 16 00 0.0 0.0 0.0 18.8 4.3
NE 96 90 23 041 0.0 0.0 0.0 21.0 4.6
E-NE 52 30 09 00 00 00 0.0 9.2 4.2
E 2.3 1.1 03 03 00 00 0.0 4.0 4.7
E-SE 09 05 01 00 0.0 0.0 0.0 1.5 3.8
SE 1.5 1.0 03 00 00 0.0 0.0 29 4.8
S-SE 1.1 09 03 01 00 0.0 0.0 2.5 5.1
S 20 23 1.3 02 02 00 0.0 6.0 5.9
S-SW 2.4 1.8 1.0 00 0.0 0.0 0.0 5.2 5.0
SW 2.7 1.8 05 00 00 00 0.0 5.0 4.0
W-SW 20 07 02 00 00 0.0 0.0 2.8 3.4
w 1.3 03 0.1 0.1 00 0.0 0.0 1.7 3.7
W-NW 08 06 0.1 00 0.0 0.0 0.0 1.5 4.4
NW 1.7 1.1 03 00 00 0.0 0.0 3.0 4.4
N-NW 24 22 1.0 00 0.0 0.0 0.0 5.7 5.1
CALM 02 00 00 00 00 00 0.0 0.2 0.2
Total 495 377 115 10 03 0.0 0.0 100.0 4.3
NOTES:
1. Calm wind speed is defined as a wind speed less than 0.3 mph.
2. Data measured at 10 meter elevation.
3. Totals may not exactly equal the sum of the directional percentages since

results rounded to one decimal place.
4. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-239

PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 1979 — 1982 — OCTOBER

October Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 32 28 1.7 03 00 0.0 0.0 8.1 5.8
N-NE 7.7 57 20 0.1 0.0 0.0 0.0 15.5 4.7
NE 76 6.0 14 041 0.0 0.0 0.0 15.2 4.5
E-NE 3.6 15 02 00 00 00 0.0 5.3 3.5
E 16 05 00 00 00 0.0 0.0 2.0 3.0
E-SE 07 06 02 00 00 00 0.0 1.5 4.7
SE 1.7 21 1.1 0.1 00 0.0 0.0 5.1 5.9
S-SE 1.6 16 0.7 0.1 00 0.0 0.0 4.1 5.1
S 23 30 20 05 00 00 0.0 7.8 6.5
S-SW 29 34 15 06 00 00 0.0 8.4 5.9
SW 38 24 07 02 00 00 0.0 7.1 4.5
W-SW 26 15 05 00 00 00 0.0 4.6 4.2
w 09 05 09 o041 0.0 0.0 0.0 23 6.5
W-NW 1.0 1.0 06 0.1 00 0.0 0.0 2.7 5.6
NW 18 09 06 00 00 00 0.0 3.3 4.8
N-NW 3.0 20 1.3 02 0.0 0.0 0.0 6.5 5.4
CALM 05 00 00 00 00 00 0.0 0.5 0.2
Total 46.7 355 154 24 00 0.0 0.0 100.0 4.7
NOTES:
1. Calm wind speed is defined as a wind speed less than 0.3 mph.
2. Data measured at 10 meter elevation.
3. Totals may not exactly equal the sum of the directional percentages since

results rounded to one decimal place.

4. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-240
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 1979 — 1982 — NOVEMBER

November Wind Speed (mph)

0-3 4-7 812 13-17 18-22 23-27 228

Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 43 35 26 01 0.0 0.0 0.0 10.4 5.5
N-NE 58 6.7 1.8 02 0.0 0.0 0.0 14.6 51
NE 53 46 22 03 00 00 0.0 12.4 5.3
E-NE 2.3 14 03 00 00 0.0 0.0 4.0 3.8
E 08 03 00 00 00 00 0.0 1.2 3.2
E-SE 05 02 01 00 0.0 00 0.0 0.8 4.2
SE 1.2 15 09 03 00 0.0 0.0 3.8 6.3
S-SE 0.9 1.3 07 03 00 0.0 0.0 3.2 6.4
S 27 3.0 15 05 02 00 0.0 8.0 6.5
S-SW 33 27 27 07 00 00 0.0 9.5 6.5
SW 27 27 19 02 00 0.0 0.0 7.5 5.8
W-SW 22 20 05 02 00 0.0 0.0 4.9 4.8
w 1.2 05 09 01 0.0 0.0 0.0 2.7 5.9
W-NW 1.2 1.2 09 02 00 00 0.0 3.4 6.5
NW 1.9 1.5 15 02 00 0.0 0.0 5.0 6.1
N-NW 4.1 2.5 15 04 00 0.0 0.0 8.5 5.2
CALM 02 00 00 00 00 00 0.0 0.2 0.2
Total 404 357 200 38 02 00 0.0 100.0 51
NOTES:
1. Calm wind speed is defined as a wind speed less than 0.3 mph.
2. Data measured at 10 meter elevation.
3. Totals may not exactly equal the sum of the directional percentages since

results rounded to one decimal place.
4. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-241
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 1979 — 1982 — DECEMBER

December Wind Speed (mph)

0-3 4-7 812 13-17 18-22 23-27 228

Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 29 4.0 47 1.3 041 0.0 0.0 13.1 7.9
N-NE 37 63 29 02 00 00 0.0 13.1 6.0
NE 34 46 21 04 00 00 0.0 10.4 5.9
E-NE 1.7 09 02 00 00 0.0 0.0 2.8 3.9
E 09 02 01 00 0.0 0.0 0.0 1.2 3.4
E-SE 04 02 01 00 0.0 0.0 0.0 0.7 4.4
SE 1.1 2.2 1.1 0.1 00 0.0 0.0 4.5 6.4
S-SE 1.4 16 06 02 00 00 0.0 3.8 6.0
S 21 3.8 15 03 0.0 0.0 0.0 7.7 6.2
S-SW 22 39 29 1.5 00 0.0 0.0 10.6 7.6
SW 29 29 24 05 00 0.0 0.0 8.7 6.5
W-SW 2.0 1.7 06 03 00 00 0.0 4.7 5.6
w 1.6 1.2 03 0.1 0.0 0.0 0.0 3.3 4.7
W-NW 06 07 05 01 0.0 0.0 0.0 1.8 6.1
NW 18 07 07 041 0.0 0.0 0.0 3.4 5.0
N-NW 36 25 28 09 0.1 0.0 0.0 10.1 6.8
CALM 0.1 00 00 00 00 0.0 0.0 0.1 0.2
Total 325 376 236 59 04 00 0.0 100.0 54
NOTES:

1. Calm wind speed is defined as a wind speed less than 0.3 mph.

2. Data measured at 10 meter elevation.

3. Totals may not exactly equal the sum of the directional percentages since

results rounded to one decimal place.

4. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-242
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 1979 — 1982 — ALL MONTHS

All Months Wind Speed (mph)

0-3 4-7 812 13-17 18-22 23-27 228

Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 29 3.1 2.1 05 0.0 0.0 0.0 8.5 6.3
N-NE 58 56 1.7 02 0.0 0.0 0.0 13.2 4.9
NE 64 59 18 02 00 00 0.0 14.4 4.9
E-NE 3.3 1.5 04 0.1 0.0 0.0 0.0 5.2 4.0
E 14 05 0.1 00 0.0 00 0.0 2.0 3.8
E-SE 08 05 02 00 00 00 0.0 1.5 4.5
SE 1.6 16 08 02 01 0.0 0.0 4.3 6.2
S-SE 1.3 1.3 05 0.1 0.0 0.0 0.0 3.3 5.3
S 28 35 19 05 0.1 0.0 0.0 8.7 6.3
S-SW 33 33 23 08 00 00 0.0 9.8 6.5
SW 32 28 16 04 00 00 0.0 8.0 5.8
W-SW 2.0 1.7 09 03 041 0.0 0.0 5.0 59
w 1.1 08 06 02 00 0.0 0.0 27 6.0
W-NW 08 08 07 02 00 00 0.0 25 6.9
NW 1.6 12 09 02 00 00 0.0 3.9 6.0
N-NW 25 21 16 05 00 0.0 0.0 6.8 6.4
CALM 0.1 00 00 00 00 0.0 0.0 0.1 0.2
Total 408 36.2 180 44 05 0.1 0.0 100.0 5.3
NOTES:

1. Calm wind speed is defined as a wind speed less than 0.3 mph.

2. Data measured at 10 meter elevation.

3. Totals may not exactly equal the sum of the directional percentages since

results rounded to one decimal place.

4. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-243

PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED - BLN SITE — 2006 — 2007 — JANUARY

January Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 37 37 25 00 00 0.0 0.0 9.8 54
N-NE 42 29 1.1 00 0.0 0.0 0.0 8.2 4.3
NE 6.9 19 05 00 00 0.0 0.0 9.4 3.4
E-NE 23 04 00 00 00 00 0.0 2.7 2.4
E 03 0.1 00 00 00 00 0.0 0.4 24
E-SE 05 00 00 00 00 0.0 0.0 0.5 1.8
SE 1.2 00 00 00 00 0.0 0.0 1.2 2.4
S-SE 16 08 00 00 00 0. 0.0 2.5 3.4
S 22 33 08 00 00 00 0.0 6.3 51
S-SwW 59 93 20 0.1 0.0 0.0 0.0 17.3 5.3
SW 89 48 1.1 00 0.0 0.0 0.0 14.7 4.0
W-SW 3.1 14 03 00 00 00 0.0 4.8 3.6
w 1.6 15 08 00 00 0.0 0.0 4.0 5.7
W-NW 1.8 1.6 1.1 00 0.0 0.0 0.0 4.5 5.8
NW 15 20 20 01 0.0 0.0 0.0 5.7 6.7
N-NW 23 441 16 00 0.0 0.0 0.0 8.0 5.8
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 481 377 139 03 00 0.0 0.0 100.0 4.7
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-244

PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 2006 — 2007 — FEBRUARY

February Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 45 68 24 00 00 00 0.0 13.7 5.6
N-NE 65 69 09 00 00 00 0.0 14.3 4.5
NE 51 38 06 00 00 00 0.0 9.5 4.4
E-NE 1.8 09 02 00 00 0.0 0.0 29 3.7
E 15 00 00 00 00 0.0 0.0 1.5 1.3
E-SE 03 00 00 00 00 0.0 0.0 0.3 1.1
SE 08 02 06 02 00 00 0.0 1.7 6.3
S-SE 08 06 08 00 00 00 0.0 21 6.1
S 23 30 09 03 00 0.0 0.0 6.5 5.5
S-SW 39 54 50 03 00 00 0.0 14.6 6.6
SW 42 29 1.2 05 0.0 0.0 0.0 8.7 5.3
W-SW 24 1.7 09 00 00 00 0.0 5.0 5.0
w 0.9 14 08 00 00 00 0.0 3.0 5.7
W-NW 1.2 23 06 00 00 0.0 0.0 4.1 5.8
NW 2.0 1.4 15 00 0.0 0.0 0.0 4.8 5.8
N-NW 15 26 33 00 00 0.0 0.0 7.4 7.2
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 396 396 196 1.2 0.0 0.0 0.0 100.0 54
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-245

PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED - BLN SITE — 2006 — 2007 — MARCH

March Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 2.8 1.4 16 00 0.0 0.0 0.0 5.8 5.1
N-NE 5.3 16 041 00 0.0 0.0 0.0 7.0 29
NE 76 32 03 00 00 0.0 0.0 1.1 3.0
E-NE 50 00 00 00 00 00 0.0 5.0 1.7
E 1.9 01 00 00 00 00 0.0 2.0 1.5
E-SE 15 03 00 00 00 0.0 0.0 1.8 24
SE 20 04 01 00 0.0 0.0 0.0 2.6 29
S-SE 1.8 39 0.1 00 0.0 0.0 0.0 5.8 4.6
S 32 55 16 00 0.0 0.0 0.0 10.4 5.3
S-SW 59 8.0 1.8 0.1 00 0.0 0.0 15.8 5.0
SW 42 46 3.1 04 0.0 0.0 0.0 12.3 5.9
W-SW 3.0 1.1 08 05 01 0.0 0.0 5.5 59
w 1.5 1.1 03 00 00 0.0 0.0 2.8 4.1
W-NW 0.8 1.2 03 00 00 00 0.0 2.3 5.2
NW 1.9 18 03 00 00 00 0.0 3.9 4.6
N-NW 27 08 23 00 00 00 0.0 5.8 5.7
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 511 350 127 1.1 0.1 0.0 0.0 100.0 4.5
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-246

PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED - BLN SITE — 2006 — 2007 — APRIL

April Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 2.1 3.4 1.8 00 0.0 0.0 0.0 7.3 6.0
N-NE 3.1 25 06 00 00 0.0 0.0 6.2 4.2
NE 43 28 0.1 00 00 0.0 0.0 7.3 3.7
E-NE 27 03 00 00 00 00 0.0 29 2.2
E 14 03 00 00 00 0.0 0.0 1.7 24
E-SE 14 03 00 00 00 0. 0.0 1.7 2.0
SE 1.7 1.7 08 00 00 0.0 0.0 4.2 4.8
S-SE 2.2 1.7 08 00 00 00 0.0 4.8 4.5
S 48 3.8 1.3 00 00 0.0 0.0 9.8 4.4
S-SW 77 18 6.0 0.1 00 0.0 0.0 25.6 5.7
SW 49 45 38 01 00 0.0 0.0 13.3 5.7
W-SW 2.0 1.5 1.5 041 0.1 0.0 0.0 5.3 6.1
w 04 07 07 041 00 0.0 0.0 2.0 7.1
W-NW 1.1 06 04 041 00 0.0 0.0 2.2 5.5
NW 0.7 06 01 00 0.0 0.0 0.0 1.4 4.5
N-NW 1.3 21 1.0 00 0.0 0.0 0.0 4.3 6.1
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 417 384 19.0 0.7 041 0.0 0.0 100.0 51
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-247

PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED - BLN SITE — 2006 — 2007 — MAY

May Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 38 07 00 00 00 0.0 0.0 4.4 3.1
N-NE 68 28 00 00 00 00 0.0 9.7 3.5
NE 58 38 00 00 00 00 0.0 9.5 3.7
E-NE 3.5 1.5 041 00 0.0 0.0 0.0 5.1 3.1
E 20 04 00 00 00 00 0.0 2.4 25
E-SE 19 00 00 00 00 00 0.0 1.9 1.5
SE 1.2 04 00 00 00 0.0 0.0 1.6 2.9
S-SE 3.1 05 0.1 00 0.0 0.0 0.0 3.8 2.7
S 48 26 03 00 00 00 0.0 7.7 3.4
S-SwW 94 6.8 16 00 0.0 0.0 0.0 17.9 4.2
SW 6.0 6.7 16 00 0.0 0.0 0.0 14.4 4.7
W-SW 3.1 3.1 36 00 00 00 0.0 9.8 6.7
w 1.7 3.0 15 00 0.0 0.0 0.0 6.2 5.9
W-NW 09 08 07 00 00 00 0.0 2.4 5.8
NW 15 03 00 00 00 00 0.0 1.7 3.2
N-NW 1.2 04 00 00 00 0.0 0.0 1.6 3.5
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 56.8 337 95 00 00 0.0 0.0 100.0 4.2
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-248
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 2006 — 2007 — JUNE

June Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 52 25 07 00 00 00 0.0 8.4 3.9
N-NE 97 46 03 00 00 0.0 0.0 14.6 3.7
NE 1.3 538 1.3 00 0.0 0.0 0.0 18.4 4.0
E-NE 35 08 01 00 0.0 0.0 0.0 4.5 3.2
E 33 07 00 00 00 00 0.0 4.0 2.2
E-SE 26 0.1 00 00 00 00 0.0 2.8 1.6
SE 1.8 04 00 00 00 0.0 0.0 2.2 2.0
S-SE 3.1 0.8 0.1 00 0.0 0.0 0.0 4.0 2.2
S 5.0 1.7 00 00 00 0.0 0.0 6.7 2.6
S-SW 74 22 03 00 00 00 0.0 9.9 2.8
SW 3.6 1.3 00 00 00 00 0.0 4.9 29
W-SW 1.7 1.1 00 00 00 00 0.0 2.8 3.2
w 1.5 18 03 00 00 0.0 0.0 3.6 4.5
W-NW 08 25 00 00 00 0.0 0.0 3.3 5.0
NW 2.6 1.3 00 00 00 0.0 0.0 3.9 3.4
N-NW 26 25 08 00 00 00 0.0 6.0 4.9
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 659 302 39 00 00 00 0.0 100.0 3.5
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-249
PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 2006 — 2007 — JULY

July Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 54 20 00 00 00 00 0.0 7.4 3.1
N-NE 104 42 01 00 0.0 0.0 0.0 14.7 3.4
NE 98 6.1 1.3 00 00 0.0 0.0 17.3 4.0
E-NE 4.0 15 00 00 00 0.0 0.0 5.5 3.1
E 1.3 03 00 00 00 0.0 0.0 1.6 21
E-SE 16 07 0.1 00 0.0 0.0 0.0 24 3.5
SE 1.1 0.1 00 00 00 00 0.0 1.2 2.0
S-SE 19 05 00 00 00 0. 0.0 2.4 2.7
S 3.4 1.3 00 00 00 00 0.0 4.7 29
S-SW 55 32 08 00 00 00 0.0 9.6 3.8
SW 69 43 1.8 00 0.0 0.0 0.0 12.9 4.5
W-SW 36 32 04 00 00 0.0 0.0 7.3 4.4
w 2.6 1.1 00 00 00 00 0.0 3.6 3.5
W-NW 1.3 18 00 00 00 00 0.0 3.1 4.0
NW 30 05 00 00 00 00 0.0 3.5 2.8
N-NW 1.6 1.1 00 00 00 0.0 0.0 2.7 3.4
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 635 319 46 00 00 00 0.0 100.0 3.6
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

TABLE 2.3-250

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED - BLN SITE — 2006 — 2007 — AUGUST

August Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 4.4 179 00 00 00 0.0 0.0 6.3 3.3
N-NE 94 28 00 00 00 0.0 0.0 12.2 3.1
NE 86 50 041 0.1 0.0 0.0 0.0 13.8 3.7
E-NE 3.4 1.1 00 00 00 0.0 0.0 4.4 2.7
E 1.7 05 00 00 00 0.0 0.0 2.3 2.2
E-SE 34 05 00 00 00 00 0.0 3.9 24
SE 2.4 1.1 00 00 00 0.0 0.0 3.5 3.1
S-SE 4.6 1.3 00 00 00 00 0.0 5.9 29
S 3.4 16 00 00 00 0.0 0.0 5.0 2.8
S-SwW 78 28 00 00 00 00 0.0 10.6 2.8
SW 63 26 03 00 00 0.0 0.0 9.1 3.3
W-SW 44 23 00 00 00 0. 0.0 6.7 3.2
w 39 38 00 00 00 00 0.0 7.7 4.0
W-NW 1.7 16 00 00 00 00 0.0 3.4 3.9
NW 1.7 04 0.1 00 0.0 0.0 0.0 2.3 3.2
N-NW 1.7 1.1 00 00 00 0.0 0.0 2.8 3.6
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 69.0 304 05 041 0.0 0.0 0.0 100.0 3.2
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-251

PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 2006 — 2007 — SEPTEMBER

September Wind Speed (mph)

0-3 4-7 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 68 35 00 00 00 00 0.0 10.3 3.4
N-NE 124 74 00 00 00 00 00 19.8 3.6
NE 94 6.1 00 00 00 00 0.0 15.5 3.5
E-NE 3.1 1.1 00 00 00 00 0.0 4.2 2.9
E 14 03 00 00 00 00 0.0 1.7 1.9
E-SE 2.1 10 00 00 00 00 00 3.1 3.4
SE 18 34 00 00 00 0.0 0.0 5.2 4.0
S-SE 27 241 00 00 00 00 00 4.7 3.8
S 43 15 03 00 00 00 0.0 6.1 3.3
S-SW 49 41 2.1 00 00 00 00 11.0 4.9
SW 25 17 07 00 00 00 00 4.9 4.4
W-SW 2.1 08 04 00 00 00 00 3.4 41
w 18 10 03 00 00 00 0.0 3.1 4.3
W-NW 1.1 00 00 00 00 00 00 1.1 29
NW 1.1 1.0 041 00 00 0.0 0.0 2.2 4.3
N-NW 1.8 1.7 041 00 00 0.0 0.0 3.6 4.2
CALM 00 00 00 00 00 00 00 0.0 0.0
Total 594 36.6 4.1 00 00 0.0 0.0 100.0 3.8
NOTES:

1.

Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.

2.3-120

Revision 1



BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-252

PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 2006 — 2007 — OCTOBER

October Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 5.1 27 0.1 00 0.0 0.0 0.0 8.0 3.7
N-NE 15 68 03 00 00 0.0 0.0 18.5 3.6
NE 97 38 03 00 00 00 0.0 13.8 3.2
E-NE 43 05 00 00 00 00 0.0 4.9 2.1
E 28 0.1 00 00 00 00 0.0 3.0 1.3
E-SE 28 03 00 00 00 00 0.0 3.1 1.6
SE 14 04 0.1 05 0.0 0.0 0.0 2.4 6.1
S-SE 3.1 05 04 00 00 00 0.0 4.1 3.0
S 4.1 19 03 00 00 0.0 0.0 6.2 3.1
S-SW 47 27 07 00 00 0. 0.0 8.1 3.8
SW 26 26 04 00 00 0.0 0.0 5.5 4.4
W-SW 26 16 03 00 00 00 0.0 4.5 3.8
w 1.9 15 05 00 00 0.0 0.0 3.9 4.7
W-NW 14 26 07 00 00 0.0 0.0 4.6 5.6
NW 20 20 05 00 00 00 0.0 4.6 4.6
N-NW 2.8 14 05 00 00 0.0 0.0 4.7 4.0
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 629 314 51 05 00 0.0 0.0 100.0 3.6
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-253
PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED - BLN SITE — 2006 — 2007 — NOVEMBER

November Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 56 56 32 00 00 00 0.0 14.3 5.4
N-NE 99 33 03 00 00 0.0 0.0 13.5 3.1
NE 18 36 06 00 00 0.0 0.0 16.0 3.3
E-NE 49 07 00 00 00 00 0.0 5.6 2.4
E 1.3 03 00 00 00 0.0 0.0 1.5 2.7
E-SE 04 06 06 00 00 00 0.0 1.5 59
SE 1.4 1.7 06 04 00 0.0 0.0 4.0 6.6
S-SE 19 24 1.1 00 0.0 0.0 0.0 5.4 5.5
S 1.9 1.4 10 04 00 00 0.0 4.7 6.1
S-SW 43 22 07 01 0.0 0.0 0.0 7.4 4.2
SW 3.3 1.9 1.1 0.1 00 0.0 0.0 6.5 5.2
W-SW 1.7 07 03 00 00 0. 0.0 2.6 4.5
w 28 08 00 00 00 0.0 0.0 3.6 29
W-NW 26 03 00 00 00 00 0.0 29 2.4
NW 24 03 041 00 0.0 0.0 0.0 2.8 29
N-NW 26 28 19 00 0.0 0.0 0.0 7.4 5.5
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 589 286 114 1.1 0.0 0.0 0.0 100.0 4.3
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-254
PERCENTAGE FREQUENCY OF WIND DIRECTION AND

SPEED - BLN SITE — 2006 — 2007 — DECEMBER

December Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 5.1 3.4 1.3 00 0.0 0.0 0.0 9.8 4.5
N-NE 93 63 03 00 00 0.0 0.0 15.9 3.5
NE 96 57 041 00 0.0 00 0.0 15.3 3.4
E-NE 39 08 00 00 00 0.0 0.0 4.7 2.6
E 09 08 01 00 0.0 0.0 0.0 1.9 4.0
E-SE 12 04 00 00 00 0. 0.0 1.6 29
SE 1.1 1.1 08 00 00 0.0 0.0 3.0 5.3
S-SE 1.3 22 03 00 00 0.0 0.0 3.8 4.8
S 38 20 09 0.1 0.0 0.0 0.0 6.9 4.4
S-SW 43 23 09 04 00 0.0 0.0 7.9 4.7
SW 69 22 08 04 00 00 0.0 10.2 3.7
W-SW 20 08 05 05 00 o0.0 0.0 3.9 59
w 23 09 01 00 0.0 0.0 0.0 3.4 3.0
W-NW 0.7 1.2 00 00 00 00 0.0 1.9 4.9
NW 32 05 041 00 0.0 00 0.0 3.9 3.1
N-NW 42 07 09 01 0.0 0.0 0.0 5.9 4.0
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 508 312 74 16 00 0.0 0.0 100.0 3.9
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-255

PERCENTAGE FREQUENCY OF WIND DIRECTION AND
SPEED - BLN SITE — 2006 — 2007 — ALL MONTHS

All Months Wind Speed (mph)

0-3 47 812 13-17 18-22 23-27 >28
Direction Total Avg.
From Frequency of Occurrence (%) (%) Speed
N 45 31 1.1 00 0.0 0.0 0.0 8.7 4.5
N-NE 82 43 03 00 00 0.0 0.0 12.9 3.6
NE 84 43 04 00 00 00 0.0 13.1 3.6
E-NE 35 08 00 00 00 0.0 0.0 4.4 2.7
E 1.7 03 00 00 00 0.0 0.0 2.0 2.2
E-SE 1.7 03 0.1 00 0.0 0.0 0.0 21 2.6
SE 15 09 03 01 00 0.0 0.0 2.7 4.3
S-SE 2.4 15 03 00 00 00 0.0 4.1 3.8
S 36 25 06 0.1 0.0 0.0 0.0 6.7 4.1
S-SwW 6.0 5.1 1.8 0.1 0.0 0.0 0.0 13.0 4.7
SW 50 3.3 1.3 041 00 0.0 0.0 9.8 4.6
W-SW 26 16 08 0.1 0.0 0.0 0.0 5.2 4.9
w 1.9 15 04 00 00 0.0 0.0 3.9 4.6
W-NW 1.3 14 03 00 00 00 0.0 3.0 4.9
NW 2.0 1.0 04 00 00 00 0.0 3.4 4.3
N-NW 2.2 1.7 1.0 00 0.0 0.0 0.0 5.0 5.1
CALM 00 00 00 00 00 00 0.0 0.0 0.0
Total 56.5 337 92 06 00 0.0 0.0 100.0 4.1
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-256
MAXIMUM NUMBER OF CONSECUTIVE HOURS WITH WIND
FROM A SINGLE SECTOR — HUNTSVILLE, ALABAMA —

2001 — 2005

Sector 2001 2002 2003 2004 2005 Maximum  Avg.
N 18 15 16 17 19 19 17.0
NNE 7 10 8 9 7 10 8.2
NE 4 6 5 9 9 9 6.6
ENE 3 4 3 4 5 5 3.8
E 8 8 8 11 10 11 9.0
ESE 19 12 13 11 7 19 12.4
SE 6 10 10 9 11 11 9.2
SSE 1 13 9 9 13 13 11.0
S 9 10 1 9 16 16 11.0
SSw 5 10 11 11 6 11 8.6
SwW 5 9 1 6 8 11 7.8
WSW 6 9 5 5 7 9 6.4
w 11 8 7 6 11 11 8.6
WNW 7 11 9 19 11 19 1.4
NW 6 8 7 9 9 9 7.8
NNW 8 10 7 8 9 10 8.4
NOTES:

1.

Period of Record - 5 years (2001 — 2005)

(Reference 227)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-257
MAXIMUM NUMBER OF CONSECUTIVE HOURS WITH WIND
FROM 3 ADJACENT SECTORS — HUNTSVILLE, ALABAMA —

2001 — 2005
Sector 2001 2002 2003 2004 2005 Maximum  Avg.
N 43 36 41 48 53 53 44 .2
NNE 40 50 65 31 42 65 45.6
NE 10 24 12 27 52 52 25.0
ENE 10 31 11 16 17 31 17.0
E 30 36 35 30 41 41 344
ESE 53 50 50 50 37 53 48.0
SE 32 48 51 47 45 51 44.6
SSE 28 40 29 31 36 40 32.8
S 30 44 43 39 23 44 35.8
SSw 28 33 36 39 29 39 33.0
SwW 15 22 30 31 23 31 24.2
WSW 17 25 15 17 31 31 21.0
w 21 18 20 30 20 30 21.8
WNW 32 42 32 39 33 42 35.6
NW 38 26 28 36 33 38 32.2
NNW 37 38 52 37 30 52 38.8
NOTES:

1.

Period of Record - 5 years (2001 — 2005)

(Reference 227)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-258
MAXIMUM NUMBER OF CONSECUTIVE HOURS WITH WIND
FROM 5 ADJACENT SECTORS — HUNTSVILLE, ALABAMA —

2001 — 2005
Sector 2001 2002 2003 2004 2005 Maximum  Avg.
N 53 67 83 103 82 103 77.6
NNE 52 62 71 63 105 105 70.6
NE 40 92 65 51 78 92 65.2
ENE 30 36 35 54 52 54 41.4
E 53 53 52 100 52 100 62.0
ESE 87 52 52 76 88 88 71.0
SE 102 71 68 70 89 102 80.0
SSE 53 58 66 72 61 72 62.0
S 64 64 69 66 55 69 63.6
SSw 30 61 108 68 51 108 63.6
SwW 39 41 68 55 43 68 49.2
WSW 28 29 41 36 47 47 36.2
w 32 42 35 43 35 43 374
WNW 40 42 36 47 38 47 40.6
NW 82 55 78 91 61 91 73.4
NNW 75 57 83 84 65 84 72.8
NOTES:

1.

Period of Record - 5 years (2001 — 2005)

(Reference 227)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-259

MAXIMUM NUMBER OF CONSECUTIVE HOURS WITH WIND

FROM A SINGLE SECTOR - BLN SITE

Sector 1979 1980 1981 1982  2006-2007 Maximum  Avg.
N 10 17 9 17 12 17 13.0
NNE 14 13 14 14 8 14 12.6
NE 14 11 11 8 9 14 10.6
ENE 6 5 5 6 4 6 5.2
E 8 6 3 3 3 8 4.6
ESE 2 4 4 3 4 4 34
SE 22 8 8 9 10 22 1.4
SSE 7 5 5 7 7 7 6.2
S 9 8 17 12 6 17 10.4
SSw 12 19 19 11 10 19 14.2
SwW 1 22 8 8 8 22 1.4
WSW 16 7 7 7 8 16 9.0
W 6 5 5 7 5 7 5.6
WNW 6 5 7 3 7 7 5.6
NW 1 8 8 9 10 11 9.2
NNW 7 14 9 12 9 14 10.2
NOTES:

1. Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982 and

4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-260

MAXIMUM NUMBER OF CONSECUTIVE HOURS WITH WIND

FROM 3 ADJACENT SECTORS - BLN SITE

Sector 1979 1980 1981 1982  2006-2007 Maximum  Avg.
N 26 44 29 39 41 44 35.8
NNE 35 50 30 48 36 50 39.8
NE 36 35 34 33 40 40 35.6
ENE 32 12 14 13 12 32 16.6
E 19 8 7 12 6 19 10.4
ESE 32 17 14 15 16 32 18.8
SE 31 18 14 30 20 31 226
SSE 29 25 36 47 20 47 314
S 24 23 22 30 33 33 26.4
SSwW 30 45 55 38 72 72 48.0
Sw 34 39 38 29 44 44 36.8
WSW 33 32 25 20 17 33 254
W 30 13 24 14 15 30 19.2
WNW 35 25 15 14 14 35 20.6
NW 23 30 17 12 18 30 20.0
NNW 24 44 41 37 30 44 35.2
NOTES:

1. Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982 and

4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-261

MAXIMUM NUMBER OF CONSECUTIVE HOURS WITH WIND

FROM 5 ADJACENT SECTORS - BLN SITE

Sector 1979 1980 1981 1982  2006-2007 Maximum  Avg.
N 57 67 68 70 60 70 64.4
NNE 55 68 64 88 70 88 69.0
NE 68 67 45 51 79 79 62.0
ENE 73 37 34 33 40 73 43.4
E 43 27 14 19 19 43 244
ESE 44 18 19 30 31 44 284
SE 38 25 36 64 20 64 36.6
SSE 37 32 41 64 42 64 43.2
S 37 53 55 57 72 72 54.8
SSW 70 67 59 47 78 78 64.2
Sw 53 67 80 47 80 80 65.4
WSW 35 60 60 34 53 60 48.4
W 61 32 48 34 27 61 40.4
WNW 46 37 37 24 31 46 35.0
NW 49 44 43 37 30 49 40.6
NNW 44 45 46 48 51 51 46.8
NOTES:

1. Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982 and

4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-262
BLN COL 2.3-2 MAXIMUM WIND PERSISTENCE AT BLN SITE

Wind Persistence (hrs)

Three Adjacent Five Adjacent

Sector Single Sector Sectors Sectors
N 17 44 70
N-NE 14 50 88
NE 14 40 79
E-NE 6 32 73
E 8 19 43
E-SE 4 32 44
SE 22 31 64
S-SE 7 47 64
S 17 33 72
S-SwW 19 72 78
sw 22 44 80
W-SW 16 33 60
W 7 30 61
W-NW 7 35 46
NW 11 30 49
N-NW 14 44 51

NOTES:
1. Wind persistence values above are the maximum persistence durations

for the period of record.

2. Period of record at BLN Site, 1/1/1979 — 12/31/1982 and
4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-263

MONTHLY TEMPERATURE MEANS AND EXTREMES AT
SCOTTSBORO, ALABAMA — 1971 — 2000
HIGHEST  LOWEST
HIGHEST LOWEST MEAN MEAN
MAX MEAN MIN MEAN MEDIAN MEAN YEAR YEAR
JAN 498 391 283 48.5 39.5 26.8 1974 1977
FEB 549 43.0 310 49.6 43.3 35.0 1990 1980
MAR 63.8 51.1 383 59.3 50.6 44.8 1989 1971
APR 723 58.7 451 64.1 58.3 54.7 1981 1983
MAY 80.0 67.3 545 73.7 67.2 62.1 1987 1997
JUN 86.9 749 629 77.6 75.5 711 1998 1974
JUL 90.3 78.6 66.8 81.8 78.6 76.0 1993 1984
AUG 899 777 654 81.4 77.2 74.4 1983 1992
SEP 843 715 586 76.1 71.2 67.0 1978 1975
OCT 743 60.0 456 66.4 59.8 52.9 1984 1988
NOV 63.2 502 371 58.8 49.8 41.5 1985 1976
DEC 536 421 305 50.5 41.1 32.7 1971 1989
ANNUAL 719 595 47.0 81.8 59.5 26.8 1993 1977
NOTES:

1.

(Reference 226)

Temperatures provided in the table above are listed in degrees Fahrenheit

(°F).
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BLN COL 2.3-2

TEMPERATURE MEANS AND EXTREMES AT BLN SITE -

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-264

2.3-133

1979 — 1982

Mean Mean

Daily  Daily Monthly Record Record

Max Min Mean Max Year Min Year
Jan 44.8 29.2 36.8 64.3 1982 -3.9 1982
Feb 50.5 33.1 41.2 77.0 1980 7.9 1981
Mar 61.3 42.3 51.7 84.5 1982 12.5 1980
Apr 70.2 51.3 60.6 86.3 1980 30.4 1982
May 77.2 59.1 67.6 90.1 1982 44.9 1980
Jun 83.7 66.4 74.6 92.6 1981 53.4 1980
Jul 87.4 71.4 78.6 99.7 1980 60.8 1979
Aug 86.1 69.4 76.8 97.2 1980 59.9 1982
Sep 80.0 63.5 70.8 93.7 1980 45.9 1981
Oct 69.7 50.3 59.3 85.4 1981 33.9 1981
Nov 60.6 42.7 51.0 78.7 1982 21.6 1979
Dec 51.8 35.7 43.6 74.6 1982 12.1 1981
Annual  68.6 51.2 59.4 99.7 1980 -3.9 1982
NOTES:
1. Temperatures provided in the table above are listed in degrees Fahrenheit

(°F).

2. Data from BLN Meteorological Tower, 1979 — 1982.
3. Temperature at 10 meters.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-265

TEMPERATURE MEANS AND EXTREMES AT BLN SITE -

2.3-134

2006 — 2007
Mean Daily Mean Daily
Max Min Monthly Mean
Jan 69.5 16.3 43.9
Feb 73.9 17.8 41.6
Mar 84.5 28.0 59.3
Apr 87.0 40.5 65.9
May 89.6 45.5 67.4
Jun 94.0 56.0 74.6
Jul 96.1 63.7 79.5
Aug 96.4 65.7 80.5
Sep 87.3 45.5 69.9
Oct 84.8 35.3 58.1
Nov 74.9 29.0 50.5
Dec 68.9 16.3 451
Annual 96.4 16.3 61.5
NOTES:
1. Temperatures provided in the table above are listed in degrees Fahrenheit
(°F).
2. Bellefonte site data measured from 4/1/2006 through 3/31/2007.
3. Temperature at 10 meters.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-266

BLN COL 2.3-2 PRECIPITATION DATA AT BLN SITE — 1979 — 1982
Monthly  MaxMonthly Min Monthly Max Mean No.
Month Mean Precipitation Precipitation 24 hour  days >0.01in
Jan 4.7 7.8 0.9 3.6 11.0
Feb 3.9 6.3 1.9 1.9 12.0
Mar 6.7 14.5 26 3.8 15.5
Apr 5.5 6.4 4.7 2.2 14.3
May 4.1 7.2 1.5 2.6 12.0
Jun 2.8 5.7 1.1 1.6 8.0
Jul 26 7.1 0.0 2.0 13.3
Aug 3.0 5.8 0.3 3.1 10.5
Sep 3.5 6.5 1.7 3.1 9.5
Oct 22 29 1.4 1.8 9.5
Nov 5.3 7.0 3.2 4.1 11.0
Dec 3.9 7.4 1.0 23 9.3

Annual Average Rainfall (in) = 48.1

NOTES:
1. Precipitation data measured in inches of rain.
2. Data from Site Meteorological Tower, 1979 — 1982.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-267

BLN COL 2.3-1 PRECIPITATION DATA AT HUNTSVILLE, ALABAMA —
2001 — 2005
Monthly  MaxMonthly Min Monthly Max Mean No.
Month Mean Precipitation Precipitation 24 hour  days >0.01in
Jan 3.5 5.6 1.5 29 9.2
Feb 5.2 7.8 1.9 4.5 11.8
Mar 6.7 14.5 1.8 3.8 13.4
Apr 4.1 6.4 3.0 2.2 1.4
May 6.0 10.4 29 4.6 10.4
Jun 4.8 7.4 1.1 2.0 10.2
Jul 3.8 7.6 0.0 5.2 10.0
Aug 3.0 5.0 0.3 2.7 10.2
Sep 4.0 6.0 2.9 3.9 6.2
Oct 21 4.2 0.2 29 9.8
Nov 4.6 7.6 29 2.1 8.8
Dec 4.8 7.7 1.0 3.6 7.8

Annual Average Rainfall (in) = 52.4

NOTES:
1. Precipitation data measured in inches of rain.

(Reference 227)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-268
RAINFALL FREQUENCY DISTRIBUTION AT BELLEFONTE — 1979 — 1982
NUMBER OF HOURS PER MONTH, AVERAGE YEAR

Rainfall

(inch/hr) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.01-0.019 23.8 26.3 28.3 33.3 27.5 12.3 37.8 21.5 20.3 16.3 25.5 21.8
0.02-.099 31.3 32.3 31.3 295 32.8 13.8 20.8 8.3 21.5 15.5 33.5 24.0
0.10-0.249 12.8 9.3 11.3 13.3 5.3 6.5 2.0 23 8.8 5.0 11.5 8.8
0.25-0.499 3.0 2.3 8.3 3.5 23 0.8 1.0 25 25 1.8 4.0 2.0
0.50-0.99 0.3 0.0 0.8 1.0 1.0 0.8 1.5 1.0 0.3 0.3 1.5 0.3
1.00-1.99 0.0 0.0 0.0 0.0 0.3 0.3 0.0 0.5 0.0 0.0 0.0 0.0
2.0 & over 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total 71.0 70.0 79.8 80.5 69.0 34.3 63.0 36.0 53.3 38.8 76.0 56.8
NOTES:
1. Data from Site Meteorological Tower, 1979 — 1982.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-269

RAINFALL FREQUENCY DISTRIBUTION AT HUNTSVILLE, AL - 2001 — 2005 - NUMBER OF HOURS PER
MONTH - AVERAGE YEAR

Rainfall
(inch/hr) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.01-0.019 18.6 22.4 19.8 19.4 13.0 10.8 7.6 9.4 7.8 11.2 13.6 13.4
0.02-.099 27.2 42.2 33.2 21.8 26.6 19.6 13.8 12.8 17.4 9.6 28.6 254
0.10-0.249 11.8 1.4 13.6 9.6 12.6 9.2 4.0 6.0 8.2 4.2 94 12.6
0.25-0.499 0.6 4.4 6.6 3.2 4.2 34 2.8 1.8 2.2 1.4 4.0 3.6
0.50-0.99 0.2 0.2 0.6 0.6 1.8 1.4 1.2 0.8 1.6 0.4 0.6 0.4
1.00-1.99 0.0 0.0 0.2 0.0 0.2 0.4 0.4 0.2 0.2 0.2 0.0 0.0
2.0 & over 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0
Total 58.4 80.6 74.0 54.6 58.4 44.8 30.0 31.0 37.4 27.0 56.2 55.4
(Reference 227)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-270
ESTIMATED MAXIMUM POINT PRECIPITATION AMOUNTS
FOR SELECTED DURATIONS AND RECURRENCE INTERVALS
- BLN SITE

Recurrence Intervals (Yr.)

Duration 1 2 5 10 25 50 100
30 minutes 1.2 1.4 1.8 2.0 2.2 24 3.0
1 hour 1.4 1.8 22 24 2.8 3.0 3.5
2 hours 1.8 2.2 3.0 3.0 3.5 4.0 4.5
3 hours 20 2.5 3.0 3.5 4.0 4.5 4.5
6 hours 25 3.0 3.5 4.0 5.0 5.0 6.0
12 hours 3.0 3.5 4.5 5.0 6.0 6.0 7.0
24 hours 3.5 4.0 5.0 6.0 7.0 7.0 8.0
2 days - 4.5 6.0 7.0 8.0 8.0 9.0
4 days - 6.0 7.0 8.0 9.0 12.0 12.0
7 days - 6.0 8.0 9.0 12.0 12.0 14.0
10 days - 6.5 9.0 10.0 12.0 14.0 16.0
NOTES:
1. Precipitation values provided in inches of rainfall.
(References 228 and 229)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-271
ESTIMATED MAXIMUM POINT PRECIPITATION AMOUNTS
FOR SELECTED DURATIONS AND RECURRENCE INTERVALS
- BLN SITE

Recurrence Intervals (Yr.)

Duration 2 100
5 minutes 0.475 0.85
15 minutes 1.0 1.8
60 minutes 1.7 3.5
NOTES:

1. Precipitation values provided in inches of rainfall.

(Reference 230)
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BLN COL 2.3-2

Sector

PRECIPITATION — BLN SITE — 1979 — 1982

January February March April

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-272 (Sheet 1 of 2)
PERCENT OF TOTAL OBSERVATIONS (BY MONTH) OF INDICATED WIND DIRECTIONS AND

May June July

August September October November December Sum

N
N-NE
NE

E-NE

E-SE
SE
S-SE

S-SW
SW
W-SW

0.69
0.94
1.04
0.31
0.14
0.14
0.62
0.35
0.69
1.46
1.21
0.69
0.21

0.80
1.87
1.56
0.21
0.07
0.07
0.56
0.14
0.76
0.76
0.83
0.35
0.49

1.04
0.83
0.97
0.59
0.35
0.21
1.01
0.49
1.08
0.94
1.39
0.73
0.24

0.52
1.28
1.53
0.31
0.14
0.31
0.66
0.24
1.35
1.42
1.35
0.73
0.17

0.42
0.97
0.97
0.35
0.14
0.21
0.83
0.42
1.15
1.49
0.62
0.52

0.17

0.35
0.21
0.52
0.14
0.07
0.03
0.21
0.10
0.69
0.90
0.76
0.35
0.24

0.45
0.87
1.18
0.45
0.28
0.10
0.56
0.24
0.83
1.28
0.94
0.42

0.17

0.42
0.42
0.80
0.31
0.03
0.07
0.17
0.17
0.35
0.69
0.31
0.28

0.17

2.3-141

0.73
1.42
0.97
0.52
0.24
0.21
0.38
0.31
0.35
0.52
0.59
0.35
0.24

0.62
1.39
0.56
0.10
0.00
0.03
0.10
0.03
0.38
0.59
0.38
0.42
0.21

1.15
1.63
0.94
0.38
0.10
0.03
0.69
0.38
1.08
0.59
0.97
0.59
0.31

0.90
1.01
0.45
0.07
0.07
0.14
0.52
0.45
0.83
1.28
0.87
0.45
0.42

8.09
12.84
11.49

3.75

1.63

1.56

6.32

3.33

9.55
11.94
10.24

5.87

3.05

Revision 1



BLN COL 2.3-2

PRECIPITATION — BLN SITE — 1979 — 1982

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-272 (Sheet 2 of 2)
PERCENT OF TOTAL OBSERVATIONS (BY MONTH) OF INDICATED WIND DIRECTIONS AND

Sector January February March April May June July August September October November December Sum
W-NW  0.24 0.28 0.31 0.24 0.07 0.14 0.28 0.07 0.14 0.14 0.35 0.31 2.57
NW 0.42 0.31 035 0.28 0.17 0.14 0.10 0.21 0.21 0.10 0.24 0.21 2.74
N-NW 0.69 0.49 069 059 035 0.03 031 0.28 0.42 0.28 0.59 0.35 5.07
Total 9.86 9.55 11.21 11.14 8.85 4.89 847 4.76 7.60 5.35 10.03 8.33 100
NOTES:
1. BLN Site data 1979 — 1982
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BLN COL 2.3-2

Sector

PRECIPITATION — HUNTSVILLE, ALABAMA - 2001 — 2005

January February March April

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-273 (Sheet 1 of 2)
PERCENT OF TOTAL OBSERVATIONS (BY MONTH) OF INDICATED WIND DIRECTIONS AND

May June July

August September October November December Sum

N
N-NE
NE

E-NE

E-SE
SE
S-SE

S-SW
SW
W-SW

1.32
0.48
0.23
0.26
0.36
1.29
0.90
0.61
0.52
0.39
0.29
0.19
0.55

1.45
0.52
1.16
1.00
1.78
2.29
1.13
0.42
0.32
0.23
0.19
0.16
0.45

1.52
0.90
0.58
0.29
0.84
0.65
0.52
0.36
0.84
0.90
0.26
0.23
0.29

1.81
0.45
0.29
0.19
0.32
0.42
0.52
0.39
0.58
0.16
0.19
0.23
0.45

0.94
0.32
0.36
0.16
0.81
1.00
1.23
0.48
0.84
0.42
0.58
0.16
0.32

1.19
0.26
0.26
0.16
0.68
0.74
0.32
0.61
0.94
0.68
0.48
0.55
0.48

1.19
0.13
0.13
0.26
0.48
0.23
0.42
0.52
0.74
0.32
0.29
0.16
0.32

1.19
0.06
0.10
0.16
0.26
0.39
0.36
0.61
0.29
0.42
0.23
0.29
0.13

2.3-143

0.94
0.23
0.68
0.81
0.87
0.58
0.36
0.61
0.65
0.19
0.06
0.06
0.03

0.74
0.13
0.16
0.29
0.23
0.71
0.71
0.81
0.74
0.06
0.23
0.26
0.29

1.13
0.13
0.26
0.39
0.68
1.36
1.26
1.32
1.49
0.58
0.13
0.32
0.52

0.55
0.32
0.36
0.45
0.81
0.87
1.61
1.97
1.10
0.36
0.48
0.32
0.36

13.98
3.94
4.55
4.42
8.10
10.53
9.33
8.72
9.04
4.71
3.42
2.94
4.20
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

TABLE 2.3-273 (Sheet 2 of 2)

Part 2, FSAR

PERCENT OF TOTAL OBSERVATIONS (BY MONTH) OF INDICATED WIND DIRECTIONS AND

Sector January February March April

PRECIPITATION — HUNTSVILLE, ALABAMA - 2001 — 2005

May June July August September October November December Sum

W-NW 0.29
NW 0.39
N-NW 0.65

Total 8.72

(Reference 227)

0.61
0.42
0.19
12.33

0.61
0.42
0.58
9.78

0.55
0.45
0.29
7.30

0.19 0.13
0.58 0.45
0.39 0.36
8.78 8.30

0.39 0.29
0.29 0.19
0.32 0.10
6.20 5.07

2.3-144

0.06
0.39
0.16
6.68

0.29
0.06
0.16
5.88

0.39
0.29
0.16
10.40

0.52
0.42
0.06
10.56

4.33
4.36
3.42
100

Revision 1



BLN COL 2.3-2

PRECIPITATION — BLN SITE - 2006 — 2007

Bellefonte Nuclear Plant, Units 3 & 4

COL Application

Part 2, FSAR

TABLE 2.3-274 (Sheet 1 of 2)
PERCENT OF TOTAL OBSERVATIONS (BY MONTH) OF INDICATED WIND DIRECTIONS AND

Sector January February March  April May June July August September October November December Sum
N 0.00 1.27 0.51 025 1.02 051 051 0.51 0.00 0.51 0.51 0.51 6.11
N-NE 0.00 0.76 0.51 1.02 1.02 025 051 0.51 0.00 2.54 2.04 1.27 10.43
NE 0.00 0.00 0.51 0.00 051 051 076 0.76 0.25 1.27 1.27 0.51 6.36
E-NE 0.00 0.00 076 025 127 025 051 0.51 0.00 0.51 0.76 0.25 5.09
E 0.00 0.00 0.00 025 051 076 000 0.25 0.00 0.25 0.25 0.00 2.29
E-SE 0.00 0.00 0.00 0.76 051 0.00 0.00 0.00 0.00 0.76 0.25 0.25 2.54
SE 0.51 0.00 0.00 0.51 0.00 0.00 025 0.25 0.00 1.53 1.27 1.53 5.85
S-SE 0.76 0.00 0.00 051 076 025 025 0.00 0.00 1.27 0.00 1.53 5.34
S 1.27 0.51 076 127 051 051 025 0.25 0.00 0.76 0.76 1.02 7.89
S-SW 3.05 1.78 1.02 254 153 127 076 1.27 0.00 1.02 1.27 0.51 16.03
SwW 1.78 0.51 076 025 0.76 0.00 1.02 127 0.00 1.27 0.76 2.04 10.43
W-SwW 0.25 0.00 0.51 1.02 076 025 025 0.25 0.00 1.27 0.76 0.51 5.85
W 0.51 0.25 0.51 0.00 0.76 025 051 025 0.00 1.53 0.25 0.51 5.34
W-NW 0.25 0.25 0.00 025 025 051 076 0.00 0.00 0.51 0.76 0.00 3.56
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-274 (Sheet 2 of 2)
BLN COL 2.3-2 PERCENT OF TOTAL OBSERVATIONS (BY MONTH) OF INDICATED WIND DIRECTIONS AND
PRECIPITATION — BLN SITE - 2006 — 2007

Sector January February March  April May June July August September October November December Sum
NW 0.00 0.25 0.00 0.00 051 025 051 0.51 0.25 0.76 0.25 0.25 3.56
N-NW 0.25 0.25 0.51 025 0.76 0.00 0.51 0.00 0.00 0.25 0.25 0.25 3.31
Total 8.65 5.85 636 916 1145 560 7.38 6.62 0.51 16.03 11.45 10.94 100
NOTES:

1. BLN Site data 4/1/2006 — 3/31/2007
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-275
BLN COL 2.3-2 AVERAGE HOURS OF FOG AND HAZE AT HUNTSVILLE,
ALABAMA - 2001 - 2005

Fog (hours/month) Haze (hours/month)

Month Average Maximum Minimum Average Maximum Minimum
Jan 2.6 6.0 0.6 0.6 1.8 0.0
Feb 3.9 8.0 0.1 1.2 2.0 0.5
Mar 2.1 3.8 1.0 1.9 4.6 0.0
Apr 0.5 1.7 0.0 1.4 4.0 0.0
May 2.6 5.4 0.1 4.0 9.1 0.3
Jun 23 4.2 0.5 5.0 9.5 0.0
Jul 42 8.5 1.4 5.5 8.3 25
Aug 5.2 11.1 0.3 9.3 15.2 1.1
Sep 1.7 5.1 0.0 4.5 6.5 0.6
Oct 47 10.3 0.0 42 8.3 0.0
Nov 3.9 8.0 1.4 0.4 0.9 0.0
Dec 3.3 8.6 0.0 0.3 0.8 0.0
Annual
(hours/year) 36.8 58.2 255 38.2 481 26.2
1. Period of Record — 5 years (2001 — 2005)

(Reference 227)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-276
INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 — JANUARY

Mornings Average Average Afternoons Average Average

with Height®)  Strength(©) with Height®)  Strength(®)

January  Inversions® (m) (0.1°C/m)  Inversions(®) (m) (0.1°C/m)
2000 13 562 0.392 8 994 0.258
2001 16 655 0.353 11 987 0.272
2002 15 974 0.257 4 1046 0.185
2003 16 840 0.222 12 1184 0.247
2004 16 739 0.291 6 1132 0.348
2005 11 892 0.248 10 1350 0.496
Total 87 775 0.293 51 1127 0.310

a) Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

b) Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

c) Strengthis the maximum temperature gradient in tenths of a degrees Centigrade per meter within
the inversion layer.

(Reference 223)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-277
INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 — FEBRUARY

Mornings Average Average Afternoons Average Average

with Height®)  Strength(©) with Height®)  Strength(®)

February  Inversions®@ (m) (0.1°C/m)  Inversions(@ (m) (0.1°C/m)
2000 12 545 0.490 9 1397 0.313
2001 16 863 0.374 5 1640 0.268
2002 13 817 0.329 7 1338 0.239
2003 10 746 0.317 8 1103 0.395
2004 10 807 0.396 6 1137 0.501
2005 10 859 0.393 5 943 0.245
Total 7 776 0.383 40 1263 0.331

a) Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

b) Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

c) Strengthis the maximum temperature gradient in tenths of a degrees Centigrade per meter within
the inversion layer.

(Reference 223)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-278

INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 — MARCH

Mornings Average Average Afternoons Average Average

with Height®)  Strength(©) with Height®)  Strength(®)
March Inversions(@ (m) (0.1°C/m)  Inversions(@ (m) (0.1°C/m)
2000 9 474 0.610 1 1341 0.240
2001 7 1026 0.281 3 1421 0.229
2002 15 717 0.283 8 1516 0.359
2003 9 1096 0.400 4 2004 0.376
2004 11 623 0.327 2 1530 0.396
2005 3 1320 0.243 2 1154 0.412
Total 54 794 0.363 20 1556 0.346

a) Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

b) Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

c) Strengthis the maximum temperature gradient in tenths of a degrees Centigrade per meter within

the inversion layer.

(Reference 223)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-279
INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 — APRIL

Mornings Average Average Afternoons Average Average

with Height®  Strength(®) with Height®  Strength(©)
April Inversions(@ (m) (0.1°C/m)  Inversions(@ (m) (0.1°C/m)
2000 9 359 0.865 3 1513 0.228
2001 5 478 0.449 3 2283 0.289
2002 12 716 0.456 2 1729 0.225
2003 8 1039 0.439 1 449 0.312
2004 7 283 0.417 0 N/A N/A
2005 5 185 0.586 0 N/A N/A
Total 46 553 0.541 9 1699 0.257

a) Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

b) Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

c) Strength is the maximum temperature gradient in tenths of a degrees Centigrade per meter within
the inversion layer.

(Reference 223)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-280
INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 — MAY

Mornings Average Average Afternoons Average Average

with Height®)  Strength(©) with Height®)  Strength(®)
May Inversions(®) (m) (0.1°C/m)  Inversions(@ (m) (0.1°C/m)
2000 6 920 0.371 2 1476 0.397
2001 4 580 0.364 0 N/A N/A
2002 8 1105 0.315 3 1355 0.271
2003 3 1723 0.335 0 N/A N/A
2004 4 815 0.348 2 2178 0.121
2005 10 482 0.430 1 1853 0.212
Total 35 855 0.369 8 1653 0.258

a) Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

b) Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

c) Strengthis the maximum temperature gradient in tenths of a degrees Centigrade per meter within
the inversion layer.

(Reference 223)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-281
BLN COL 2.3-2 INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 — JUNE

Mornings Average Average Afternoons Average Average

with Height®)  Strength(©) with Height®)  Strength(®)
June Inversions(@ (m) (0.1°C/m)  Inversions(@ (m) (0.1°C/m)
2000 4 859 0.345 4 1877 0.259
2001 6 593 0.340 0 N/A N/A
2002 2 180 0.430 0 N/A N/A
2003 6 1376 0.209 3 1680 0.241
2004 4 1243 0.147 0 N/A N/A
2005 2 180 0.509 0 N/A N/A
Total 24 873 0.298 7 1793 0.251

a) Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

b) Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

c) Strengthis the maximum temperature gradient in tenths of a degrees Centigrade per meter within
the inversion layer.

(Reference 223)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-282
INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 — JULY

Mornings Average Average Afternoons Average Average

with Height®)  Strength(©) with Height®)  Strength(®)
July Inversions(®) (m) (0.1°C/m)  Inversions(@ (m) (0.1°C/m)
2000 4 1239 0.295 1 180 0.400
2001 2 849 0.261 1 2420 0.476
2002 0 N/A N/A 0 N/A N/A
2003 2 180 0.356 2 1371 0.243
2004 1 180 0.233 3 1207 0.352
2005 1 1177 0.333 1 2052 0.115
Total 10 837 0.298 8 1377 0.317

a) Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

b) Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

c) Strengthis the maximum temperature gradient in tenths of a degrees Centigrade per meter within
the inversion layer.

(Reference 223)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-283
INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 — AUGUST

Mornings Average Average Afternoons Average Average
with Height®)  Strength(©) with Height®)  Strength(®)
August Inversions(@) (m) (0.1°C/m)  Inversions(@ (m) (0.1°C/m)
2000 1 180 0.353 1 1658 0.520
2001 2 180 0.368 1 2204 0.476
2002 3 180 0.326 0 N/A N/A
2003 1 180 0.226 0 N/A N/A
2004 4 1082 0.363 2 2088 0.278
2005 2 180 0.390 0 N/A N/A
Total 13 458 0.348 4 2009 0.388

a) Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

b) Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

c) Strengthis the maximum temperature gradient in tenths of a degrees Centigrade per meter within
the inversion layer.

(Reference 223)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-284
BLN COL 2.3-2 INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 — SEPTEMBER

Mornings Average Average Afternoons Average Average
with Height®)  Strength(® with Height®)  Strength(®)
September  |nversions(@ (m) (0.1°C/m)  Inversions(@ (m) (0.1°C/m)
2000 5 933 0.417 2 1354 0.112
2001 1" 937 0.433 2 2198 0.442
2002 3 632 0.299 0 N/A N/A
2003 1" 918 0.384 2 2088 0.418
2004 6 767 0.242 2 1560 0.285
2005 10 1401 0.224 2 1834 0.692
Total 46 991 0.340 10 1806 0.390

a) Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

b) Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

c) Strengthis the maximum temperature gradient in tenths of a degrees Centigrade per meter within
the inversion layer.

(Reference 223)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-285

INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 - OCTOBER
Mornings Average Average Afternoons Average Average
with Height®)  Strength(® with Height®)  Strength(®)
October Inversions(@) (m) (0.1°C/m)  Inversions(@ (m) (0.1°C/m)
2000 14 533 0.501 3 1815 0.311
2001 15 780 0.369 3 1940 0.245
2002 8 971 0.464 3 1262 0.272
2003 8 524 0.369 2 2430 0.343
2004 8 588 0.368 0 N/A N/A
2005 13 837 0.359 2 1316 1.047
Total 66 708 0.406 13 1734 0.405

a) Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

b) Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

c) Strengthis the maximum temperature gradient in tenths of a degrees Centigrade per meter within

the inversion layer.

(Reference 223)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-286
BLN COL 2.3-2 INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 - NOVEMBER

Mornings Average Average Afternoons Average Average
with Height®)  Strength(® with Height®)  Strength(®)
November  Inversions(® (m) (0.1°C/m)  Inversions(@ (m) (0.1°C/m)
2000 5 820 0.640 2 969 0.088
2001 16 243 0.504 5 1530 0.348
2002 13 888 0.326 8 1608 0.219
2003 12 864 0.313 5 1174 0.168
2004 14 479 0.313 0 N/A N/A
2005 12 785 0.391 6 1394 0.287
Total 72 639 0.393 26 1411 0.240

a) Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

b) Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

c) Strengthis the maximum temperature gradient in tenths of a degrees Centigrade per meter within
the inversion layer.

(Reference 223)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-287
BLN COL 2.3-2 INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 - DECEMBER

Mornings Average Average Afternoons Average Average

with Height®)  Strength(® with Height®)  Strength(®)

December  Inversions(® (m) (0.1°C/m)  Inversions(@ (m) (0.1°C/m)
2000 15 730 0.310 13 973 0.273
2001 13 705 0.370 4 1255 0.178
2002 15 739 0.313 8 1052 0.341
2003 15 825 0.294 7 1338 0.205
2004 14 797 0.317 14 1240 0.264
2005 17 718 0.339 10 1151 0.322
Total 89 752 0.323 56 1149 0.274

a) Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

b) Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

c) Strengthis the maximum temperature gradient in tenths of a degrees Centigrade per meter within
the inversion layer.

(Reference 223)
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-288
INVERSION HEIGHTS AND STRENGTHS — NASHVILLE,
TENNESSEE - 2000 — 2005 — ANNUAL

Mornings Average Average Afternoons Average Average

with Height®)  Strength(® with Height®)  Strength(®)

Annual Inversions(@) (m) (0.1°C/m)  Inversions(@ (m) (0.1°C/m)
2000 97 645 0.478 49 1254 0.274
2001 113 680 0.387 38 1518 0.287
2002 107 809 0.334 43 1355 0.275
2003 101 892 0.320 46 1382 0.281
2004 99 693 0.323 37 1332 0.325
2005 96 797 0.355 39 1297 0.404
Total 613 752 0.366 252 1352 0.305

a)

b)

c)

Inversion is defined as three NOAA weather balloon elevation readings showing consecutive
increases in temperature with height (below 3000 m).

Balloons were released each day at 0:00 GMT (7:00 a.m. EST) and 12:00 GMT (7:00 p.m. EST).
Height is defined as elevation in meters where temperature first decreases and is averaged only
over those days with inversions.

Strength is the maximum temperature gradient in tenths of a degrees Centigrade per meter within
the inversion layer.

(Reference 223)
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-289

BLN COL 2.3-2 NUMBER OF INVERSION® OCCURRENCES DURING
JANUARY AT BLN SITE - 1979 — 1982 & 2006 — 2007

Duration® 1979 1980 1981 1982  2006-2007 Mean
1 6 8 4 7 0 5.0
2 5 9 1 3 4 4.4
3 4 3 2 2 1 2.4
4 1 1 0 2 0 0.8
5 2 1 2 1 1 1.4
6 1 0 2 0 1 0.8
7 1 0 0 0 1 0.4
8 0 2 1 2 1 1.2
9 1 2 0 1 3 1.4
10 0 2 1 3 0 1.2
11 1 0 1 1 3 1.2
12 2 1 1 2 0 1.2
13 2 2 2 0 2 1.6
14 3 1 1 0 2 1.4
15 1 2 2 3 0 1.6
16 1 3 6 2 0 2.4
17 3 0 5 1 0 1.8

>18 3 1 2 1 12 3.8
Total 37 38 33 31 31 34.0

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface
observations.

b) Consecutive hours of E, F or G for each discreet occurrence.

c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.
d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-290

BLN COL 2.3-2 NUMBER OF INVERSION® OCCURRENCES DURING
FEBRUARY AT BLN SITE — 1979 — 1982 & 2006 — 2007

Duration® 1979 1980 1981 1982  2006-2007 Mean
1 10 7 4 10 4 7.0
2 6 2 5 7 0 4.0
3 5 4 3 1 0 2.6
4 3 3 3 2 0 2.2
5 4 3 3 3 0 2.6
6 2 5 2 2 0 2.2
7 0 1 1 2 0 0.8
8 1 1 1 0 0 0.6
9 1 1 0 0 2 0.8
10 2 1 1 2 2 1.6
11 0 0 0 1 1 0.4
12 1 3 2 0 3 1.8
13 0 0 3 1 1 1.0
14 1 2 3 2 1 1.8
15 1 2 5 3 0 2.2
16 0 1 4 0 0 1.0
17 1 0 1 1 2 1.0
>18 1 0 0 1 9 2.2
Total 39 36 41 38 25 35.8

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface
observations.

b) Consecutive hours of E, F or G for each discreet occurrence.

c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.
d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-291

BLN COL 2.3-2 NUMBER OF INVERSION@ OCCURRENCES DURING MARCH
AT BLN SITE - 1979 — 1982 & 2006 — 2007

Duration® 1979 1980 1981 1982  2006-2007 Mean
1 6 0 5 5 2 3.6
2 7 2 2 7 3 4.2
3 3 1 1 3 2 2.0
4 2 1 2 4 2 2.2
5 3 2 0 0 1 1.2
6 3 0 1 0 1 1.0
7 1 2 3 0 0 1.2
8 2 0 1 1 3 1.4
9 1 0 1 0 0 0.4
10 0 0 2 1 6 1.8
11 4 1 0 0 5 2.0
12 1 0 1 2 2 1.2
13 4 0 5 1 1 2.2
14 1 2 9 5 0 3.4
15 2 0 4 4 1 2.2
16 0 0 0 3 2 1.0
17 0 0 0 0 0 0.0

>18 0 1 0 1 8 2.0
Total 40 12 37 37 39 33.0

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface
observations.

b) Consecutive hours of E, F or G for each discreet occurrence.

c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.
d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-292

BLN COL 2.3-2 NUMBER OF INVERSION@ OCCURRENCES DURING APRIL
AT BLN SITE - 1979 — 1982 & 2006 — 2007

Duration® 1979 1980 1981 1982  2006-2007 Mean
1 7 2 10 11 1 6.2
2 3 1 3 5 1 2.6
3 3 0 0 1 1 1.0
4 3 1 2 1 0 1.4
5 2 0 0 5 0 1.4
6 2 0 0 0 0 0.4
7 2 1 1 0 0 0.8
8 1 1 0 0 0 0.4
9 0 0 1 1 0 0.4
10 0 0 1 1 2 0.8
11 0 1 0 1 3 1.0
12 6 3 6 4 2 4.2
13 5 0 5 6 1 3.4
14 0 2 8 1 0 2.2
15 1 0 3 2 0 1.2
16 0 0 0 0 0 0.0
17 0 0 0 0 2 0.4

>18 0 0 0 1 6 1.4
Total 35 12 40 40 19 29.2

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface
observations.

b) Consecutive hours of E, F or G for each discreet occurrence.

c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.
d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-293

BLN COL 2.3-2 NUMBER OF INVERSION® OCCURRENCES DURING MAY AT
BLN SITE - 1979 — 1982 & 2006 — 2007

Duration® 1979 1980 1981 1982  2006-2007 Mean
1 3 4 5 3 5 4.0
2 7 4 4 0 6 4.2
3 5 1 3 1 4 2.8
4 1 2 3 1 0 1.4
5 2 1 1 0 0 0.8
6 2 4 3 0 0 1.8
7 1 1 1 0 1 0.8
8 2 0 0 0 0 0.4
9 2 2 2 1 0 1.4
10 0 0 2 4 1 1.4
11 8 4 4 0 0 3.2
12 1 8 9 8 5 6.2
13 5 7 2 15 3 6.4
14 0 3 1 1 1 1.2
15 1 1 1 2 3 1.6
16 0 0 0 0 4 0.8
17 0 0 0 0 4 0.8

>18 0 0 0 0 8 1.6
Total 40 42 41 36 45 40.8

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface
observations.

b) Consecutive hours of E, F or G for each discreet occurrence.

c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.
d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-294

BLN COL 2.3-2 NUMBER OF INVERSION(® OCCURRENCES DURING JUNE AT
BLN SITE - 1979 — 1982 & 2006 — 2007

Duration® 1979 1980 1981 1982  2006-2007 Mean
1 3 4 5 5 5 4.4
2 1 7 2 4 5 3.8
3 4 1 4 3 1 2.6
4 0 0 0 4 0 0.8
5 5 2 0 1 1 1.8
6 1 1 0 1 1 0.8
7 1 0 2 1 0 0.8
8 2 2 1 3 1 1.8
9 3 1 1 1 1 1.4
10 3 1 1 3 2 2.0
11 4 3 4 6 0 3.4
12 4 6 12 5 3 6.0
13 2 7 4 5 7 5.0
14 0 0 2 1 2 1.0
15 0 0 0 0 4 0.8
16 0 0 0 0 0 0.0
17 0 0 1 0 0 0.2

>18 0 0 0 0 8 1.6
Total 33 35 39 43 41 38.2

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface
observations.

b) Consecutive hours of E, F or G for each discreet occurrence.

c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.
d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-295

BLN COL 2.3-2 NUMBER OF INVERSION(®) OCCURRENCES DURING JULY AT
BLN SITE — 1979 — 1982 & 2006 — 2007

Duration® 1979 1980 1981 1982  2006-2007 Mean
1 9 3 3 11 10 7.2
2 2 1 5 7 2 3.4
3 4 2 1 5 2 2.8
4 0 0 2 0 1 0.6
5 1 0 3 2 1 1.4
6 1 0 0 3 2 1.2
7 1 2 0 1 0 0.8
8 4 1 0 1 1 1.4
9 1 2 2 5 0 2.0
10 3 3 0 4 0 2.0
11 3 7 3 5 1 3.8
12 0 10 9 1 2 4.4
13 6 4 5 5 1 4.2
14 2 0 3 2 3 2.0
15 0 0 0 0 6 1.2
16 0 0 0 0 4 0.8
17 0 0 0 0 2 0.4
>18 0 0 0 0 9 1.8
Total 37 35 36 52 47 41.4

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface
observations.

b) Consecutive hours of E, F or G for each discreet occurrence.

c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.
d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-296

BLN COL 2.3-2 NUMBER OF INVERSION(® OCCURRENCES DURING AUGUST
AT BLN SITE - 1979 — 1982 & 2006 — 2007

Duration® 1979 1980 1981 1982  2006-2007 Mean
1 8 2 10 6 10 7.2
2 2 3 9 2 7 4.6
3 0 2 3 2 4 2.2
4 4 2 1 2 1 2.0
5 1 1 1 1 1 1.0
6 0 2 1 1 2 1.2
7 6 0 0 1 0 1.4
8 2 0 1 2 0 1.0
9 2 2 3 4 1 2.4
10 4 2 3 1 0 2.0
11 3 5 3 1 3 3.0
12 4 6 5 6 4 5.0
13 0 3 5 4 5 3.4
14 1 4 4 6 2 3.4
15 2 1 0 1 1 1.0
16 0 0 1 0 5 1.2
17 0 0 0 0 3 0.6

>18 0 0 0 0 3 0.6
Total 39 35 50 40 52 43.2

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface
observations.

b) Consecutive hours of E, F or G for each discreet occurrence.

c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.
d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-297

BLN COL 2.3-2 NUMBER OF INVERSION® OCCURRENCES DURING
SEPTEMBER AT BLN SITE — 1979 — 1982 & 2006 — 2007

Duration® 1979 1980 1981 1982  2006-2007 Mean
1 11 6 0 6 5 5.6
2 3 10 1 4 2 4.0
3 3 2 1 0 2 1.6
4 4 0 1 0 0 1.0
5 1 0 2 1 2 1.2
6 2 3 0 0 0 1.0
7 1 0 1 1 0 0.6
8 7 0 0 1 0 1.6
9 3 1 0 2 1 1.4
10 2 0 1 3 2 1.6
11 2 4 2 3 0 2.2
12 2 4 3 3 1 2.6
13 2 9 3 4 2 4.0
14 1 3 5 6 1 3.2
15 0 1 4 1 3 1.8
16 0 0 3 0 4 1.4
17 0 0 0 0 3 0.6

>18 0 0 0 0 5 1.0
Total 44 43 27 35 33 36.4

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface
observations.

b) Consecutive hours of E, F or G for each discreet occurrence.

c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.
d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-298

BLN COL 2.3-2 NUMBER OF INVERSION® OCCURRENCES DURING
OCTOBER AT BLN SITE — 1979 — 1982 & 2006 — 2007

Duration® 1979 1980 1981 1982  2006-2007 Mean
1 3 7 5 3 2 4.0
2 5 2 7 3 2 3.8
3 1 2 5 3 2 2.6
4 1 1 4 1 1 1.6
5 1 2 1 0 2 1.2
6 0 2 1 1 3 1.4
7 1 2 3 0 2 1.6
8 0 1 2 2 0 1.0
9 1 0 0 1 2 0.8
10 5 0 1 0 4 2.0
11 2 0 2 1 4 1.8
12 2 1 1 2 0 1.2
13 2 4 2 3 2 2.6
14 5 6 4 5 2 4.4
15 6 8 5 9 3 6.2
16 1 2 1 2 2 1.6
17 0 0 1 0 1 0.4

>18 0 0 0 0 6 1.2
Total 36 40 45 36 40 39.4

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface
observations.

b) Consecutive hours of E, F or G for each discreet occurrence.

c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.
d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-299

BLN COL 2.3-2 NUMBER OF INVERSION® OCCURRENCES DURING
NOVEMBER AT BLN SITE — 1979 — 1982 & 2006 — 2007

Duration® 1979 1980 1981 1982  2006-2007 Mean
1 9 5 9 9 9 8.2
2 4 2 3 3 1 2.6
3 2 1 2 4 3 2.4
4 2 1 2 2 1 1.6
5 4 1 4 0 1 2.0
6 2 0 0 2 0 0.8
7 2 0 2 0 2 1.2
8 0 1 0 0 3 0.8
9 0 1 3 2 3 1.8
10 0 1 2 0 5 1.6
11 1 1 0 1 1 0.8
12 3 1 0 0 0 0.8
13 0 0 0 0 1 0.2
14 4 0 1 4 0 1.8
15 2 8 5 4 0 3.8
16 4 6 8 4 2 4.8
17 1 1 2 2 1 1.4

>18 1 1 1 1 6 2.0
Total 41 31 44 38 39 38.6

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface
observations.

b) Consecutive hours of E, F or G for each discreet occurrence.

c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.
d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR
BLN COL 2.3-2

TABLE 2.3-300

NUMBER OF INVERSION® OCCURRENCES DURING
DECEMBER AT BLN SITE — 1979 — 1982 & 2006 — 2007

Duration® 1979 1980 1981 1982  2006-2007 Mean
1 3 3 8 16 3 6.6
2 3 0 7 3 3 3.2
3 2 2 4 3 1 2.4
4 2 1 3 4 1 2.2
5 2 0 4 2 1 1.8
6 3 0 2 1 3 1.8
7 1 0 3 1 1 1.2
8 2 2 0 0 6 2.0
9 4 1 2 1 4 2.4
10 0 1 2 4 2 1.8
11 2 0 1 0 0 0.6
12 1 0 2 1 1 1.0
13 0 1 1 2 1 1.0
14 1 0 1 0 0 0.4
15 1 2 0 0 0 0.6
16 5 6 1 2 0 2.8
17 1 7 1 0 0 1.8
18 1 4 2 0 8 3.0

Total 34 30 44 40 35 36.6

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface
observations.

b) Consecutive hours of E, F or G stability for each discreet occurrence.
c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.

d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

TABLE 2.3-301 (Sheet 1 of 2)
ANNUAL NUMBER OF INVERSION(® OCCURRENCES AT BLN SITE — 1979 — 1982 & 2006 — 2007

COL Application
Part 2, FSAR

Months
Duration(®) J F M A M J J A S o) N D Annual
1 50 70 36 62 40 44 72 72 56 40 82 66 69.0
2 44 40 42 26 42 38 34 46 40 38 26 32 44.8
3 24 26 20 10 28 26 28 22 16 26 24 24 27.4
4 08 22 22 14 14 08 06 20 10 16 16 22 17.8
5 14 26 12 14 08 18 14 10 12 12 20 18 17.8
6 08 22 10 04 18 08 12 12 10 14 08 18 14.4
7 04 08 12 08 08 08 08 14 06 16 12 12 11.6
8 12 06 14 04 04 18 14 10 16 10 08 20 13.6
9 14 08 04 04 14 14 20 24 14 08 18 24 16.6
10 12 16 18 08 14 20 20 20 16 20 16 1.8 19.8
11 12 04 20 10 32 34 38 30 22 18 08 06 23.4
12 12 18 12 42 62 60 44 50 26 12 08 1.0 35.6
13 16 10 22 34 64 50 42 34 40 26 02 1.0 35.0
14 14 18 34 22 12 10 20 34 32 44 18 04 26.2
15 16 22 22 12 16 08 12 10 18 62 38 06 24.2
16 24 10 10 00 08 00 08 12 14 16 48 28 17.8
17 18 10 00 04 08 02 04 06 06 04 14 18 9.4
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-301 (Sheet 2 of 2)
ANNUAL NUMBER OF INVERSION(® OCCURRENCES AT BLN SITE — 1979 — 1982 & 2006 — 2007

Months
Duration(® J F M A M J J A S o) N D Annual
BLN COL 2.3-2 18 3.8 2.2 2.0 1.4 1.6 1.6 1.8 0.6 1.0 1.2 2.0 3.0 22.2
Total 340 358 33.0 292 408 382 414 432 364 394 386 366 446.6

a) Based on Pasquill-Turner calculation of E, F or G from hourly surface observations.
b) Consecutive hours of E, F or G stability for each discreet occurrence.
c) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.

d) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-302

BLN COL 2.3-2 PERCENT OF HOURS WITH INVERSION®) AT BLN SITE — 1979 — 1982

YEAR J F M A M J J A S O N D ANNUAL
1979 419 28.0 341 32.1 377 36.2 342 383 356 457 43.1 40.2 37.0
1980 332 324 333 432 496 435 464 489 455 495 495 5438 43.2
1981 51.1 50.0 46.7 484 416 484 413 471 571 452 529 38.2 48.2
1982 31.8 328 397 377 534 455 454 457 424 528 438 270 42.8

2006-7 770 775 668 743 699 682 747 688 756 682 685 634 70.9
MEAN  47.0 441 44 1 471 504 484 484 498 512 523 516 447 48.4

a) Based on Pasquill-Turner calculations of E, F or G stability from hourly surface observations.
b) Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982.

c) Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-303
BLN COL 2.3-1 MIXING HEIGHTS AT NASHVILLE, TENNESSEE
1984 — 1987 & 1990 — 1991

Morning Afternoon

(m) (m)

January 583 805
February 611 977
March 584 1354
April 550 1747
May 505 1559
June 429 1779
July 399 1890
August 423 1718
September 378 1601
October 355 1255
November 525 881
December 564 756
Average 492 1361

(Reference 204)
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Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-304

BLN COL 2.3-2 AVERAGE PLUME LENGTHS IN MILES
Direction(@ Winter Spring Summer Fall
S 3.08 1.87 1.07 2.15
S-SW 3.1 2.07 1.63 2.39
SW 2.66 1.71 1.62 2.19
W-SW 2.05 1.49 1.49 1.50
w 1.88 1.73 1.12 1.34
W-NW 2.03 1.13 0.80 1.33
NW 2.06 1.57 0.98 2.08
N-NW 2.28 1.24 0.86 1.60
N 247 1.21 0.92 1.30
N-NE 3.06 1.85 1.43 2.07
NE 2.57 1.83 0.96 2.19
E-NE 2.91 1.46 0.83 1.94
E 3.00 1.72 0.74 1.79
E-SE 3.06 1.73 0.78 1.55
SE 2.85 1.68 0.63 1.44
S-SE 2.93 1.73 0.64 1.65
All 2.80 1.65 1.17 1.93
a) Plume from 2 NDCTs moving in the indicated direction.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-305
VISIBLE PLUME LENGTH SUMMARY - NDCT

Winter Spring Summer Fall

Most Frequent Plume Heading

Directions S, S-SW, SW N, SW N, S-SW, SW S, S-SW, SW

Percent of Plumes < 1/3 miles 13.0 37.3 53.6 32.8

Percent of Plumes > 1/3 to 2/3
miles 12.3 16.7 14.8 15.6

Percent of Plumes > 2/3to 5
miles 49.2 32.2 22.3 34.2
Percent of Plumes > 5 Miles 255 13.8 9.3 17.4
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-306
BLN COL 2.3-2 RELATIVE HUMIDITY FOR 4 TIME PERIODS PER DAY —
BLN SITE — 2006 — 2007

00:00-06:00 06:00-12:00  12:00-18:00 18:00-24:00

Jan 73% 70% 53% 64%
Feb 67% 57% 38% 52%
Mar 72% 67% 41% 54%
Apr 78% 71% 43% 59%
May 90% 77% 57% 75%
Jun 88% 74% 48% 69%
Jul 87% 76% 48% 66%
Aug 86% 76% 52% 71%
Sep 86% 79% 52% 70%
Oct 85% 80% 52% 76%
Nov 81% 72% 54% 71%
Dec 80% 74% 53% 73%
Annual 81% 73% 49% 67%
NOTES:

1. Bellefonte (BLN) Site data is from meteorological tower measurements

from 4/1/2006 through 3/31/2007.

2. Hourly readings are averaged over the six hour period over all the days in
the given months for these four years.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application

Part 2, FSAR

TABLE 2.3-307
PRECIPITATION DATA AT BLN SITE — 2006 — 2007

Month Monthly Mean Max 24 hour No. days > 0.01 in
Jan 2.1 1.2 7
Feb 2.0 1.0 5
Mar 1.0 0.5 3
Apr 3.9 1.3 10
May 34 1.2 13
Jun 1.7 0.7 10
Jul 2.0 0.7 11
Aug 3.6 0.8 14
Sep 0.1 0.4 1
Oct 5.1 2.2 9
Nov 3.3 2.1 10
Dec 2.9 1.4 8

Annual Average Rainfall (in) = 30.9

NOTES:

1.

2.

Precipitation data measured in inches of rain.

The month in which the Max 24 hour period is reported is the month when
the 24 hour period began.

Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-2

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-308
RAINFALL FREQUENCY DISTRIBUTION AT BLN SITE — 2006 — 2007

Rainfall

(inch/hr) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0.01-0.019 1 3 12 12 15 8 13 6 0 19 16 12
0.02-.099 14 11 9 14 21 6 12 8 2 27 21 21
0.10-0.249 7 8 4 5 5 6 2 7 0 12 4 7
0.25-0.499 2 1 0 4 4 2 1 4 0 4 3 3
0.50-0.99 0 0 0 2 0 0 1 1 0 1 1 0
1.00-1.99 0 0 0 0 0 0 0 0 0 0 0 0
2.0 & over 0 0 0 0 0 0 0 0 0 0 0 0
Total 34 23 25 37 45 22 29 26 2 63 45 43
NOTES:
1. Data from Site Meteorological Tower, 4/1/2006 — 3/31/2007.
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BLN COL 2.3-4

STABILITY CLASS A - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Bellefonte Nuclear Plant, Units 3 & 4

TABLE 2.3-309 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION

COL Application

Part 2, FSAR

BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS A

HOURS AT EACH WIND SPEED AND DIRECTION

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 Total
N 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
NNE 0 0 0 0 0 0 2 1 0 0 0 0 3 3.03
NE 0 0 0 0 0 0 1 1 0 0 0 0 2 3.29
ENE 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
ESE 0 0 0 0 0 1 0 0 0 0 0 0 1 1.97
SE 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
SSE 0 0 0 0 0 0 0 3 0 0 0 0 3 3.29
S 0 0 0 0 0 0 1 2 0 0 0 0 3 3.10
SSw 0 0 0 0 0 0 0 3 1 0 0 0 4 3.86
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BLN COL 2.3-4

STABILITY CLASS A - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Bellefonte Nuclear Plant, Units 3 & 4

TABLE 2.3-309 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION

COL Application

Part 2, FSAR

BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS A

HOURS AT EACH WIND SPEED AND DIRECTION

Average Wind

Wind Speed (m/sec) Speed (m/sec)
DIR <06 <075 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 Total
SwW 0 0 0 0 0 0 2 1 4 0 0 0 7 3.59
WSW 0 0 0 0 0 0 0 3 0 3 0 0 6 4.46
W 0 0 0 0 0 0 3 3 0 0 0 0 6 3.10
WNW 0 0 1 1 0 0 2 5 0 0 0 0 9 2.70
NW 0 0 0 0 0 0 0 1 0 0 0 0 1 3.04
NNW 0 0 1 0 0 0 1 3 5 1 0 0 11 3.68
CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
TOTAL 0 0 2 1 0 1 13 27 10 4 0 0 58
NOTES:
1. Data from BLN Site Meteorological Tower, 4\1\2006 - 3\31\2007.
2. Calms are windspeeds less than or equal to 0.45 m/sec.
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BLN COL 2.3-4

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

TABLE 2.3-310 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION

Part 2, FSAR

BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS B
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS B - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 Total
N 0 0 0 0 0 0 7 8 3 0 0 0 19 3.24
NNE 0 0 0 0 1 0 2 2 0 0 0 0 5 2.78
NE 0 0 0 0 0 0 0 1 2 0 0 0 3 4.07
ENE 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
ESE 0 0 0 0 0 0 0 1 0 0 0 0 1 3.09
SE 0 0 0 0 0 0 1 0 0 0 0 0 1 2.68
SSE 0 0 0 0 0 0 1 0 0 0 0 0 1 2.77
S 0 1 0 0 0 1 5 6 3 0 0 0 17 3.07
SSwW 0 0 0 0 0 0 3 1 2 0 0 0 17 3.46
SwW 0 0 0 0 0 0 4 3 3 2 1 0 14 414
WSW 0 0 0 0 0 0 2 8 1 6 0 0 18 415
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BLN COL 2.3-4

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-310 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION
BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS B
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS B - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind

Wind Speed (m/sec) Speed (m/sec)
DIR <06 <075 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 Total
w 0 0 0 0 0 0 7 8 4 1 1 0 22 3.53
WNW 0 0 0 0 0 0 4 7 0 1 1 0 14 3.47
NW 0 0 0 0 0 1 1 1 1 0 0 0 4 3.26
NNW 0 0 0 1 0 2 1 7 5 1 0 0 18 3.51
CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
TOTAL 0 1 0 1 1 4 40 66 25 11 3 0 152
NOTES:
1. Data from BLN Site Meteorological Tower, 4\1\2006 - 3\31\2007.
2. Calms are windspeeds less than or equal to 0.45 m/sec.
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BLN COL 2.3-4

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

TABLE 2.3-311 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION

Part 2, FSAR

BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS C
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS C - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 Total
N 0 0 0 0 1 0 18 11 6 0 0 0 36 3.19
NNE 0 0 0 0 0 5 29 7 1 0 0 0 43 2.65
NE 0 0 0 0 0 3 11 11 8 1 0 0 35 3.25
ENE 0 0 0 0 0 2 6 1 0 0 0 0 9 2.38
E 0 0 0 0 0 0 2 0 0 0 0 0 2 2.73
ESE 0 0 0 0 0 0 3 0 1 0 0 0 4 2.98
SE 0 0 0 0 0 1 4 0 0 0 0 0 5 2.29
SSE 0 0 0 0 0 0 18 3 0 0 0 0 21 2.53
S 0 0 0 1 0 2 11 9 2 0 0 0 26 2.93
SSW 0 0 0 0 0 3 14 24 10 1 0 0 52 3.31
SwW 0 0 0 0 0 2 15 17 7 6 3 0 50 3.85
WSW 0 0 0 0 1 4 13 8 9 1 2 2 41 3.66
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BLN COL 2.3-4

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-311 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION
BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS C
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS C - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind

Wind Speed (m/sec) Speed (m/sec)
DIR <0.6 <075 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 Total
w 0 0 0 0 1 2 17 13 3 0 0 0 35 2.89
WNW 0 0 0 0 1 2 20 6 4 1 0 0 34 2.93
NW 0 1 0 0 0 2 7 0 2 1 0 0 14 2.86
NNW 0 0 0 0 0 4 5 7 7 0 0 0 24 3.28
CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
TOTAL 0 1 0 1 4 33 193 119 63 11 5 2 433
NOTES:
1. Data from BLN Site Meteorological Tower, 4\1\2006 - 3\31\2007.
2. Calms are windspeeds less than or equal to 0.45 m/sec.
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BLN COL 2.3-4

Bellefonte Nuclear Plant, Units 3 & 4

TABLE 2.3-312 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION

COL Application

Part 2, FSAR

BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS D

HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS D - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <075 <10 <125 <15 <20 <30 <40 <50 <6.0 <8. <10 Total
N 4 7 41 35 45 72 129 86 44 6 0 0 469 2.38
NNE 3 9 31 42 68 162 171 43 8 0 0 0 537 1.96
NE 4 2 22 44 71 128 175 49 8 2 0 0 506 2.04
ENE 2 4 15 10 19 35 40 4 1 0 0 0 130 1.75
E 0 3 2 4 4 1 19 0 1 0 0 0 45 1.84
ESE 1 1 4 7 7 17 19 5 2 0 0 0 64 1.93
SE 0 1 2 4 10 24 31 15 10 4 8 0 111 2.86
SSE 0 0 4 8 11 38 53 23 5 6 0 0 149 2.43
S 2 3 7 10 13 36 86 49 15 5 3 1 230 2.62
SSW 0 2 5 13 22 60 100 90 41 21 2 0 356 2.87
SwW 1 2 10 18 18 47 104 50 26 18 1 0 295 2.68
WSW 1 1 7 8 22 43 60 34 14 9 7 0 208 2.63
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-312 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION
BLN COL 2.3-4 BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS D
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS D - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <075 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 Total
W 0 5 13 15 21 29 51 23 9 3 0 0 169 2.23
WNW 1 0 15 13 9 27 36 33 5 4 0 0 144 2.36
NW 5 8 1 8 13 40 42 33 14 8 0 0 182 2.41
NNW 4 5 22 21 27 36 72 64 22 14 1 0 288 2.52
CALM 10 0 0 0 0 0 0 0 0 0 0 0 10 0.43

TOTAL 40 55 212 261 380 806 1189 601 225 101 23 1 3893

NOTES:
1. Data from BLN Site Meteorological Tower, 4\1\2006 - 3\31\2007.
2. Calms are windspeeds less than or equal to 0.45 m/sec.
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BLN COL 2.3-4

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

TABLE 2.3-313 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION

Part 2, FSAR

BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS E

HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS E - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <6.0 <8. <10 Total
N 13 28 42 25 14 34 17 3 0 0 0 0 175 1.23
NNE 26 26 92 55 65 88 57 6 0 0 0 0 415 1.37
NE 20 38 75 67 73 78 59 5 0 0 1 0 416 1.37
ENE 13 14 23 9 9 20 4 3 1 0 0 0 96 1.22
E 3 3 9 0 2 1 2 2 0 0 0 0 23 1.22
ESE 1 4 9 7 4 2 0 0 0 0 0 0 28 1.01
SE 2 0 4 5 6 3 13 5 1 0 0 0 40 1.96
SSE 4 3 15 9 6 9 8 1 0 0 0 0 67 1.67
S 7 9 14 8 23 26 18 10 0 0 2 0 118 1.72
SSW 18 15 31 23 40 62 105 41 15 3 3 0 355 2.07
SwW 17 17 27 26 32 42 66 20 4 1 2 0 253 1.80
WSW 7 9 17 17 15 19 15 1 2 0 0 0 101 1.44
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-313 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION
BLN COL 2.3-4 BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS E
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS E - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind

Wind Speed (m/sec) Speed (m/sec)
DIR <06 <075 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 Total
w 7 9 15 11 7 6 8 5 0 0 0 0 70 1.35
WNW 1 4 9 5 3 7 4 1 0 0 0 0 35 1.37
NW 4 13 8 8 10 9 0 3 0 0 0 0 56 1.19
NNW 9 4 9 10 11 7 5 2 1 0 0 0 60 1.31
CALM 113 0 0 0 0 0 0 0 0 0 0 0 113 0.39
TOTAL 265 196 399 288 321 414 382 120 24 4 8 0 2421
NOTES:
1. Data from BLN Site Meteorological Tower, 4\1\2006 - 3\31\2007.
2. Calms are windspeeds less than or equal to 0.45 m/sec.
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BLN COL 2.3-4

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

TABLE 2.3-314 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION

Part 2, FSAR

BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS F
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS F - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 Total
N 2 15 8 3 1 0 0 0 0 0 0 0 29 0.78
NNE 26 16 18 7 5 2 1 0 0 0 0 0 75 0.82
NE 28 16 31 9 8 4 3 0 0 0 0 0 100 0.87
ENE 11 17 15 6 3 3 1 0 0 0 0 0 56 0.87
E 15 6 6 2 1 1 1 0 0 0 0 0 32 0.78
ESE 8 6 4 0 2 0 0 0 0 0 0 0 21 0.70
SE 9 10 3 1 0 2 1 0 0 0 0 0 27 0.81
SSE 18 7 5 2 0 0 0 0 0 0 0 0 32 0.65
S 30 15 14 3 2 1 1 0 0 0 0 0 66 0.72
SSw 44 32 21 14 14 6 9 0 0 0 0 0 140 0.92
SwW 22 29 27 13 7 6 3 1 0 0 0 0 108 0.93
WSW 6 4 10 3 3 1 0 0 0 0 0 0 28 0.85
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-314 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION
BLN COL 2.3-4 BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS F
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS F - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind

Wind Speed (m/sec) Speed (m/sec)
DIR <0.6 <075 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 Total
w 4 5 3 7 0 0 0 0 0 0 0 0 20 0.83
WNW 2 5 3 0 0 0 0 0 0 0 0 0 10 0.70
NW 1 6 6 2 2 0 1 0 0 0 0 0 19 0.91
NNW 0 4 2 2 0 1 0 0 0 0 0 0 9 0.95
CALM 274 0 0 0 0 0 0 0 0 0 0 0 274 0.37
TOTAL 502 194 177 75 49 28 22 1 0 0 0 0 1048
NOTES:
1. Data from BLN Site Meteorological Tower, 4\1\2006 - 3\31\2007.
2. Calms are windspeeds less than or equal to 0.45 m/sec.
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BLN COL 2.3-4

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

TABLE 2.3-315 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION

Part 2, FSAR

BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS G
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS G - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 Total
N 9 3 2 1 0 0 0 0 0 0 0 0 16 0.64
NNE 7 9 4 1 0 0 0 0 0 0 0 0 22 0.68
NE 17 6 9 4 2 0 0 0 0 0 0 0 39 0.74
ENE 15 15 6 3 0 0 0 0 0 0 0 0 39 0.68
E 10 2 2 1 0 0 0 0 0 0 0 0 16 0.64
ESE 8 4 1 0 0 0 0 0 0 0 0 0 14 0.60
SE 1 2 2 0 0 0 0 0 0 0 0 0 16 0.58
SSE 1 4 3 2 0 0 0 0 0 0 0 0 21 0.66
S 14 15 6 0 0 0 0 0 0 0 0 0 34 0.64
SSW 40 20 17 5 3 1 1 0 0 0 0 0 87 0.73
SwW 18 13 21 3 3 0 0 0 0 0 0 0 57 0.75
WSW 8 4 3 3 2 0 1 0 0 0 0 0 22 0.84
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-315 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF LOWER (10M) WIND SPEED AND DIRECTION
BLN COL 2.3-4 BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS G
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS G - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind

Wind Speed (m/sec) Speed (m/sec)
DIR <06 <075 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 Total
w 4 2 2 0 0 0 0 0 0 0 0 0 8 0.67
WNW 4 1 3 0 0 0 0 0 0 0 0 0 8 0.68
NW 2 5 2 2 0 0 0 0 0 0 0 0 11 0.74
NNW 8 6 3 2 0 0 0 0 0 0 0 0 20 0.69
CALM 326 0 0 0 0 0 0 0 0 0 0 0 326 0.36
TOTAL 514 112 88 28 10 1 2 0 0 0 0 0 755
NOTES:
1. Data from BLN Site Meteorological Tower, 4\1\2006 - 3\31\2007.
2. Calms are windspeeds less than or equal to 0.45 m/sec.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-316

BLN COL 2.3-2 ANNUAL STABILITY CLASS PERCENTAGE FREQUENCY, BLN
SITE
Stability Class 1979 1980 1981 1982  2006-2007 Avg.

A 1.0% 23% 02% 0.6% 0.7% 0.9%
B 29% 32% 12% 1.8% 1.7% 2.1%
C 70% 65% 42% 52% 4.9% 5.5%
D 51.9% 43.2% 482% 51.1% 44.4% 47.8%
E 26.9% 31.1% 33.1% 29.8% 27.6% 29.7%
F 75% 95% 88% 8.4% 12.0% 9.2%
G 28% 49% 43% 3.1% 8.6% 4.7%

NOTES:

1. Data from Site Meteorological Tower, 1/1/1979 — 12/31/1982 and
4/1/2006 — 3/31/2007.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-317 (Sheet 1 of 2)
BLN COL 2.3-3 BELLEFONTE NUCLEAR PLANT METEOROLOGICAL
INSTRUMENTATION

BLN Meteorological Instrumentation
October 29, 1975 - November 1, 1983

Height

Sensor meters Description

Wind 10, 60, and 110 Climet Instruments, Inc., Model 012-10;

Direction threshold, 0.75 mph; accuracy +3°.

Wind Speed 10, 60, and 110 Climet Instruments, Inc., Model 011-1;
threshold, 0.6 mph; accuracy +1% or 0.15
mph, whichever is greater.

Temperature 10, 60, and 110 Weed Instrument Co., Model 101; accuracy
+0.06°F; Climet Instruments, Inc., Model
016-1 aspirated radiation shield; error, 0°F
to 0.2°F.

Dewpoint 10 EG&G, Inc. Model 440; accuracy +0.7°F.

Rainfall 1 Belfort Instrument Co., Model 5915-12;

accuracy +0.06 inch.

Meteorological Instrumentation

2006-2007
Level,
meters
Sensor (feet)  Sensor Specifications

Wind 10, 54 Ultrasonic wind sensor; starting threshold, 0 mph
Direction WD: resolution, 1°; range, 0 to 360°; accuracy +2°.
(WD) and WS: resolution, 0.1 mph; range, 0 to 144 mph;
Wind Speed accuracy 0.3 mph or 3% of reading, whichever is
(WS) greater.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-317 (Sheet 2 of 2)
BLN COL 2.3-3 BELLEFONTE NUCLEAR PLANT METEOROLOGICAL
INSTRUMENTATION

Ambient Air 10,54 RTD Temperature (platinum wire resistance
Temperature temperature detector) mounted in motor-fan aspirated
solar radiation shield, R. M. Young, Co. model 43408.
Sensor: Data recording range -30.0 to 120.0°F
RTD stability, £0.25°F/year
RTD repeatability, +0.25°F
time response, 5 seconds.
Aspirated Shield: Maximum radiation error, 0 to +0.4°F

Delta-T error, 0.1°F with like shields

Aspiration flow rate, 3.5 to 7.6 m/s.

Dewpoint 10 Humidity and Temperature Transmitter for High
Temperature Humidity Applications; capacitive humidity sensor with
warmed probe head.
Temperature range, -70 to +180°C
Measurement range, 0 to 100% RH

Factory calibration uncertainty, +0.6 % RH for 0.to

40% RH and + 1.0 % for 40.to 97% RH.

Rainfall 1(3.3) Heated tipping bucket rain gauge.
Accuracy +0.5% at 0.5 inch/hour
and +2.0% at 2 inches/hour
Sensitivity, +0.01 inches

Resolution 0.01 inch.
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BLN COL 2.3-4

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-318

MINIMUM EXCLUSION AREA BOUNDARY (EAB) DISTANCES

[FROM INNER 160 M (525 FT) RADIUS CIRCLE
ENCOMPASSING ALL SITE RELEASE POINTS]

Minimum Distance from Effluent
Release Boundary to EAB(")

Notes:

Direction Distance (ft) Distance (m)
S 3755 1145
SSW 5445 1660
SW 4098 1249
WSW 3861 1177
w 3114 949
WNW 2805 855
NW 2805 855
NNW 2840 866
N 3069 935
NNE 4081 1244
NE 5805 1769
ENE 4100 1250
E 3108 947
ESE 3041 927
SE 3041 927
SSE 3059 932

Exclusion Area Boundary (EAB) for the BLN is shown in FSAR
Figure 2.1-205.

The minimum distance is based on the shortest distance from the 525 ft.
effluent release boundary to the EAB within a 45° sector centered on each

compass direction.

The above distances are used in the short term atmospheric dispersion

estimates.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-319
BLN COL 2.3-4 BLN OFFSITE ATMOSPHERIC DISPERSION

EXCLUSION AREA BOUNDARY y/Q VALUES (sec/m?)

Exclusion Area Boundary /Q (sec/m?)

Direction Dependent y/Q Direction Independent y/Q

Time Period 0.5% Max Sector X/Q(a) Sector/Distance 5% Overall Site Limit
0-2 Hrs 5.85E-04 NNE/1244 m 4.20E-04

Low Population Zone %/Q Values (sec/m?)

Low Population Zone /Q (sec/m?)

Direction Dependent ¥/Q Direction Independent x/Q

Time Period 0.5% Max Sector x/Q(a) Sector/Distance 5% Overall Site Limit

0-8 Hrs 1.23E-04 NNE 9.06E-05
8-24 Hrs 8.26E-05 NNE 6.28E-05
1-4 Days 3.49E-05 NNE 2.83E-05
4-30 Days 1.01E-05 NNE 9.03E-06

a) 0.5% x/Q values represent the maximum for all sector-dependent values

BLN 5% Maximum y/Q Values (sec/m?)

0-2Hrs O0-8Hrs 8-24Hrs 24 -96 Hrs 96 —720 Hrs

EAB (NNE, 1244
m) 5.85E-04 N/A N/A N/A N/A

LPZ (2 miles) N/A 1.23E-04  8.26E-05 3.49E-05 1.01E-05
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BLN COL 2.3-4

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-320 (Sheet 1 of 2)

CONTROL ROOM X/Q INPUT DATA
Control Room HVAC Intake (El. 19.9 m) Distances and Directions
Direction to Source
Release Point(!) (degrees)
Plant Vent 53
PCS Air Diffuser 84
Fuel Building Blowout Panel 38
Radwaste Building Truck Staging Area Door 28
Steam Vent 126
PORV/Safety Valves 136
Condenser Air Removal Stack 226
Containment Shell 75
Notes:
1. Distances and elevations are as presented in DCD Table 15A-7.
Annex Building Access (El. 1.5 m) Distances and Directions
Direction to Source
Release Point(") (degrees)
Plant Vent 57
PCS Air Diffuser 68
Fuel Building Blowout Panel 49
Radwaste Building Truck Staging Area Door 44
Steam Vent 72
PORV/Safety Valves 74
Condenser Air Removal Stack 108
Containment Shell 62
Notes:
1. Distances and elevations are as presented in DCD Table 15A-7.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-320 (Sheet 2 of 2)
BLN COL 2.34 CONTROL ROOM X/Q INPUT DATA

Containment Shell Inputs

Vertical Diffusion Coefficient (m) 5.6
Horizontal Diffusion Coefficient (m) 7.4
Release Height (m above grade) 354
Total Cross-Sectional Area (m?) 2842

Other ARCON96 Inputs

Surface Roughness Length (m) 0.2
Wind Direction Window (degrees) 90
Minimum Wind Speed (m/s) 0.45
Averaging Sector Width Constant 4.3
Total Cross-Sectional Area (m2) 2842

Note: The vertical and horizontal diffusion coefficients are set to zero for
release locations other than the containment shell
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Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-321 (Sheet 1 of 2)
BLN COL 2.3-4 CONTROL ROOM ATMOSPHERIC DISPERSION FACTORS
(x/Q) FOR ACCIDENT DOSE ANALYSIS, BLN UNITS 3 AND 4

7/Q (s/m3) AT HVAC INTAKE

PCS Air Fuel Bldg. Fuel Bldg. Rail
Time Interval  Plant Vent Diffuser Blowout Panel Bay Door
0 -2 hours 2.2E-03 1.6E-03 2.2E-03 1.7E-03
2 — 8 hours 1.9E-03 7.8E-04 1.8E-03 1.4E-03
8 — 24 hours 8.6E-04 3.6E-04 8.8E-04 6.8E-04
1 -4 days 6.3E-04 2.7E-04 6.8E-04 5.2E-04
4 — 30 days 4 .8E-04 2.2E-04 4.8E-04 3.6E-04

Steam Line
Break PORV & Condenser Air Containment
Releases Safety Valves Removal Stack Shell
0 -2 hours 1.1E-02 1.0E-02 1.3E-03 2.4E-03
2 — 8 hours 3.4E-03 3.8E-03 8.4E-04 1.8E-03
8 — 24 hours 2.2E-03 2.2E-03 3.3E-04 7.1E-04
1 -4 days 1.6E-03 1.5E-03 2.5E-04 6.4E-04
4 — 30 days 9.8E-04 9.3E-04 1.9E-04 5.4E-04
2.3-203 Revision 1



Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-321 (Sheet 2 of 2)
BLN COL 2.3-4 CONTROL ROOM ATMOSPHERIC DISPERSION FACTORS
(x/Q) FOR ACCIDENT DOSE ANALYSIS, BLN UNITS 3 AND 4

7/Q (s/m3) AT ANNEX BUILDING ACCESS

PCS Air Fuel Bldg. Fuel Bldg. Rail
Time Interval  Plant Vent Diffuser Blowout Panel Bay Door
0 -2 hours 7.3E-04 6.8E-04 6.8E-04 6.4E-04
2 — 8 hours 6.3E-04 4 4E-04 5.7E-04 5.2E-04
8 — 24 hours 2.8E-04 2.0E-04 2.7E-04 2.5E-04
1 -4 days 2.1E-04 1.5E-04 2.0E-04 1.8E-04
4 — 30 days 1.6E-04 1.2E-04 1.6E-04 1.4E-04
Steam Line
Break PORV & Condenser Air Containment
Releases Safety Valves Removal Stack Shell
0 -2 hours 1.7E-03 1.8E-03 1.1E-03 7.4E-04
2 — 8 hours 5.6E-04 6.0E-04 4.2E-04 5.8E-04
8 — 24 hours 3.1E-04 2.9E-04 2.5E-04 2.5E-04
1 -4 days 2.5E-04 2.7E-04 1.7E-04 2.0E-04
4 — 30 days 1.9E-04 1.9E-04 1.1E-04 1.6E-04
2.3-204 Revision 1



Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-322
BLN COL 2.3-5 BLN OFFSITE RECEPTOR LOCATIONS®)

Garden Milk Cow  Milk Goat House Animal for Meat

S 7900 7634

SSW 6039 5656
SW 1817 3907 2907 3907
WSW 1780 7409 4101 7409
W 1813 2457 2324 2457
WNW 1213 1286 1187 1286
NW 1095 1250 3809 1113 1250
NNW 1831 2186 1124 2186
N 2368 4646 1454 4646
NNE 2246 3622 4193 1908 3622
NE 6079 6914 7686 7111 6914
ENE 5600 6243 5667 6243
E 3911 3783 3785 3478 3783
ESE 4444 6103 6958 3363 6103
SE 3830 3568 7197 3120 3568

SSE 7758

a) Distances, in meters, from the site center to the nearest receptor of each

type for a given sector.

2.3-205 Revision 1



BLN COL 2.3-5

FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-323 (Sheet 1 of 3)
ANNUAL AVERAGE 7/Q (sec/m3) FOR NO DECAY, UNDEPLETED

SECTOR 0.25 0.5 0.75 1 1.5 2 25 3 3.5 4 45

S 3.54E-06 1.39E-06 1.12E-06 8.46E-07 6.88E-07 2.06E-06 1.29E-06 8.88E-07 6.56E-07 5.09E-07 4.09E-07
SSW 4.82E-06 1.81E-06 1.51E-06 1.22E-06 9.04E-07 6.85E-07 5.35E-07 4.30E-07 3.56E-07 8.33E-07 7.33E-07
SwW 4.86E-06 1.76E-06 145E-06 1.17E-06 8.63E-07 6.56E-07 5.14E-07 4.16E-07 3.45E-07 2.93E-07 2.53E-07
WSWwW 1.06E-06 3.93E-07 3.38E-07 2.91E-07 240E-07 1.95E-07 1.60E-07 1.33E-07 1.14E-07 9.87E-08 8.69E-08
w 3.26E-07 1.22E-07 1.05E-07 8.70E-08 7.18E-08 6.21E-08 5.46E-08 4.86E-08 4.37E-08 3.96E-08 3.62E-08
WNW 426E-07 1.64E-07 1.42E-07 1.15E-07 8.66E-08 6.80E-08 5.54E-08 4.65E-08 4.00E-08 2.86E-07 2.32E-07
NW 1.07E-06  3.94E-07 2.95E-07 2.05E-07 1.28E-07 9.21E-08 7.16E-08 5.85E-08 2.05E-07 3.58E-07 2.90E-07
NNW 1.31E-06 5.21E-07 4.16E-07 3.03E-07 2.00E-07 1.48E-07 1.17E-07 9.63E-08 3.05E-07 4.77E-07 3.86E-07
N 2.33E-06 9.03E-07 6.88E-07 4.89E-07 3.21E-07 2.40E-07 1.91E-07 1.59E-07 1.36E-07 1.19E-07 1.05E-07
NNE 5.80E-06  2.06E-06 1.45E-06 1.00E-06 6.50E-07 4.83E-07 3.83E-07 3.15E-07 2.68E-07 2.32E-07 2.05E-07
NE 4.12E-06 1.49E-06 1.08E-06 7.70E-07 5.19E-07 3.89E-07 3.07E-07 1.10E-06 1.23E-06 9.60E-07 7.75E-07
ENE 2.31E-06 8.81E-07 6.52E-07 4.59E-07 2.93E-07 1.50E-06 9.41E-07 6.53E-07 4.84E-07 3.77E-07 3.04E-07
E 1.50E-06 6.26E-07 4.85E-07 3.54E-07 6.15E-07 9.94E-07 6.20E-07 4.28E-07 3.17E-07 246E-07 1.98E-07
ESE 1.21E-06 5.16E-07 3.94E-07 2.74E-07 1.17E-06 6.98E-07 4.36E-07 3.02E-07 2.24E-07 1.74E-07  1.40E-07
SE 1.38E-06 5.36E-07 4.26E-07 3.16E-07 1.31E-06 7.70E-07 4.79E-07 3.31E-07 244E-07 1.89E-07 1.52E-07
SSE 2.25E-06 8.75E-07 6.72E-07 4.80E-07 2.11E-06 1.28E-06 8.02E-07 5.55E-07 4.11E-07 3.20E-07 2.58E-07

2.3-206 Revision 1



BLN COL 2.3-5

FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-323 (Sheet 2 of 3)
ANNUAL AVERAGE 7/Q (sec/m®) FOR NO DECAY, UNDEPLETED

SECTOR 5 7.5 10 15 20 25 30 35 40 45 50

S 3.38E-07 1.73E-07 1.12E-07 6.46E-08 4.39E-08 3.26E-08 2.56E-08 2.09E-08 1.76E-08 1.51E-08 1.31E-08
SSW 6.06E-07 3.10E-07 2.01E-07 1.15E-07 7.82E-08 5.80E-08 4.55E-08 3.71E-08 3.11E-08 2.66E-08 2.32E-08
SwW 2.63E-07 3.86E-07 2.52E-07 146E-07 9.97E-08 7.44E-08 5.87E-08 4.80E-08 4.04E-08 3.48E-08 3.04E-08
WSW 7.75E-08 2.22E-07 1.46E-07 8.61E-08 5.94E-08 4.47E-08 3.55E-08 2.92E-08 247E-08 2.13E-08 1.87E-08
w 3.33E-08 1.35E-07 8.92E-08 5.27E-08 3.65E-08 2.75E-08 2.18E-08 1.80E-08 1.52E-08 1.32E-08 1.16E-08
WNW 1.93E-07 1.01E-07 6.68E-08 3.94E-08 2.72E-08 2.05E-08 1.63E-08 1.34E-08 1.14E-08 9.83E-09 8.63E-09
NW 2.41E-07 1.27E-07 8.37E-08 4.95E-08 3.42E-08 2.58E-08 2.05E-08 1.69E-08 1.43E-08 1.24E-08 1.09E-08
NNW 3.20E-07 1.68E-07 1.10E-07 6.48E-08 4.47E-08 3.36E-08 2.67E-08 2.19E-08 1.86E-08 1.60E-08 1.40E-08
N 9.42E-08 6.38E-08 1.73E-07 1.01E-07 6.98E-08 5.24E-08 4.16E-08 3.42E-08 2.89E-08 2.49E-08 2.18E-08
NNE 1.83E-07 1.23E-07 3.75E-07 2.21E-07 1.53E-07 1.15E-07 9.13E-08 7.52E-08 6.37E-08 5.50E-08 4.82E-08
NE 6.44E-07 3.36E-07 2.21E-07 1.29E-07 8.89E-08 6.67E-08 5.29E-08 4.35E-08 3.67E-08 3.16E-08 2.77E-08
ENE 2.52E-07 1.31E-07 8.57E-08 5.01E-08 3.44E-08 257E-08 2.04E-08 1.67E-08 1.41E-08 1.22E-08 1.06E-08
E 1.64E-07 8.42E-08 548E-08 3.17E-08 2.16E-08 1.61E-08 1.27E-08 1.04E-08 8.72E-09 7.49E-09 6.54E-09
ESE 1.16E-07 5.99E-08 3.91E-08 2.28E-08 1.56E-08 1.17E-08 9.22E-09 7.57E-09 6.38E-09 5.50E-09 4.81E-09
SE 1.25E-07 6.40E-08 4.14E-08 2.38E-08 1.61E-08 1.20E-08 9.38E-09 7.65E-09 6.42E-09 5.50E-09 4.80E-09
SSE 2.13E-07 1.10E-07 7.20E-08 4.19E-08 2.87E-08 2.14E-08 1.69E-08 1.39E-08 1.17E-08 1.01E-08 8.83E-09

2.3-207 Revision 1



BLN COL 2.3-5

FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-323 (Sheet 3 of 3)
ANNUAL AVERAGE 7/Q (sec/m®) FOR NO DECAY, UNDEPLETED

SECTOR .5-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50

S 1.06E-06 1.33E-06 1.33E-06 6.66E-07 4.12E-07 1.83E-07 6.59E-08 3.28E-08 2.10E-08 1.51E-08
SSwW 1.45E-06 8.77E-07 5.33E-07 5.859E-07 7.15E-07 3.27E-07 1.18E-07 5.84E-08 3.72E-08 2.67E-08
SW 1.40E-06 8.39E-07 5.12E-07 3.46E-07 2.69E-07 2.99E-07 1.49E-07 7.49E-08 4.82E-08 3.48E-08
Wsw 3.29E-07 2.31E-07 1.58E-07 1.14E-07 8.69E-08 1.56E-07 8.76E-08 4.49E-08 2.93E-08 2.13E-08
w 1.01E-07 7.08E-08 542E-08 4.35E-08 3.61E-08 9.21E-08 5.36E-08 2.76E-08 1.80E-08  1.32E-08
WNW 1.35E-07 8.47E-08 5.52E-08 1.36E-07 2.33E-07 1.06E-07 4.01E-08 2.06E-08 1.35E-08 9.84E-09
NW 2.77E-07 1.29E-07 7.18E-08 2.21E-07 292E-07 1.33E-07 5.03E-08 2.60E-08 1.70E-08 1.24E-08
NNW 3.89E-07 2.00E-07 1.17E-07 3.11E-07 3.89E-07 1.76E-07 6.60E-08 3.38E-08 2.20E-08 1.60E-08
N 6.47E-07  3.22E-07 1.91E-07 1.36E-07 1.05E-07 1.19E-07 1.08E-07 5.27E-08 3.43E-08 2.49E-08
NNE 1.39E-06 6.54E-07 3.83E-07 2.68E-07 2.05E-07 2.48E-07 2.25E-07 1.16E-07 7.54E-08 5.50E-08
NE 1.03E-06 5.17E-07 6.46E-07 1.09E-06 7.81E-07 3.53E-07 1.32E-07 6.71E-08 4.36E-08 3.17E-08
ENE 6.17E-07 8.66E-07 9.75E-07 4.92E-07 3.07E-07 1.38E-07 5.10E-08 2.59E-08 1.68E-08 1.22E-08
E 4.58E-07 7.25E-07 6.43E-07 3.22E-07 1.99E-07 8.88E-08 3.23E-08 1.62E-08 1.04E-08 7.51E-09
ESE 3.68E-07 7.60E-07 4.52E-07 2.27E-07 1.41E-07 6.31E-08 2.32E-08 1.17E-08 7.59E-09 5.50E-09
SE 4.02E-07 8.50E-07 4.97E-07 2.48E-07 1.53E-07 6.76E-08 2.43E-08 1.20E-08 7.68E-09 5.51E-09
SSE 6.32E-07 1.38E-06 8.31E-07 4.18E-07 2.60E-07 1.16E-07 4.27E-08 2.16E-08 1.39E-08 1.01E-08

2.3-208

Revision 1



BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-324 (Sheet 1 of 3)

ANNUAL AVERAGE y/Q (SEC/M3) FOR NO DECAY, DEPLETED
FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP

SECTOR 0.25 0.5 0.75 1 1.5 2 25 3 3.5 4 45

S 3.30E-06 1.28E-06 1.04E-06 8.00E-07 6.61E-07 2.01E-06 1.23E-06 8.38E-07 6.10E-07 4.66E-07 3.70E-07
SSW 4.49E-06 1.66E-06 1.41E-06 1.16E-06 8.69E-07 6.60E-07 5.16E-07 4.15E-07 3.43E-07 8.19E-07 7.13E-07
SW 4.53E-06 1.62E-06 1.36E-06 1.11E-06 8.30E-07 6.32E-07 4.96E-07 4.01E-07 3.33E-07 2.82E-07 2.44E-07
WSW 9.82E-07 3.62E-07 3.17E-07 2.78E-07 2.32E-07 1.89E-07 1.55E-07 1.30E-07 1.11E-07 9.60E-08 8.45E-08
w 3.04E-07 1.13E-07 9.78E-08 8.29E-08 6.94E-08 6.03E-08 5.32E-08 4.74E-08 4.27E-08 3.87E-08 3.54E-08
WNW 3.97E-07 1.52E-07 1.33E-07 1.10E-07 8.34E-08 6.57E-08 5.36E-08 4.50E-08 3.87E-08 2.83E-07 2.26E-07
NW 9.96E-07  3.62E-07  2.73E-07 1.92E-07 1.21E-07 8.71E-08 6.78E-08 5.54E-08 2.02E-07 3.53E-07 2.82E-07
NNW 1.22E-06 4.81E-07 3.88E-07 2.86E-07 1.90E-07 1.41E-07 1.12E-07 9.23E-08 3.01E-07 4.70E-07  3.75E-07
N 2.17E-06  8.34E-07 6.40E-07 4.59E-07 3.04E-07 2.29E-07 1.83E-07 1.52E-07 1.30E-07 1.14E-07 1.01E-07
NNE 5.40E-06 1.89E-06 1.34E-06 9.32E-07 6.14E-07 4.59E-07 3.65E-07 3.02E-07 2.56E-07 2.23E-07 1.96E-07
NE 3.84E-06 1.37E-06 9.96E-07 7.20E-07 4.92E-07 3.71E-07 2.93E-07 1.09E-06 1.21E-06  9.30E-07  7.42E-07
ENE 2.15E-06 8.13E-07 6.05E-07 4.31E-07 2.78E-07 1.48E-06 9.09E-07 6.20E-07 4.54E-07 3.48E-07 2.78E-07
E 1.40E-06 5.82E-07 4.54E-07 3.35E-07 6.03E-07 9.69E-07 5.93E-07 4.03E-07 2.94E-07 2.25E-07 1.79E-07
ESE 1.13E-06 4.81E-07 3.69E-07 2.59E-07 1.16E-06 6.77E-07 4.15E-07 2.83E-07 2.06E-07 1.58E-07 1.26E-07
SE 1.29E-06 4.94E-07 3.97E-07 298E-07 1.30E-06 7.46E-07 4.56E-07 3.09E-07 2.25E-07 1.72E-07 1.36E-07
SSE 2.10E-06 8.08E-07 6.26E-07 4.52E-07 2.09E-06 1.24E-06 7.63E-07 5.20E-07 3.79E-07 291E-07 2.31E-07

2.3-209 Revision 1



BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-324 (Sheet 2 of 3)

ANNUAL AVERAGE y/Q (SEC/M3) FOR NO DECAY, DEPLETED
FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP

SECTOR 5 7.5 10 15 20 25 30 35 40 45 50

S 3.02E-07 1.48E-07 9.22E-08 4.99E-08 3.22E-08 2.30E-08 1.74E-08 1.37E-08 1.12E-08 9.33E-09  7.92E-09
SSW 5.83E-07  2.86E-07 1.79E-07 9.69E-08 6.28E-08 4.48E-08 3.40E-08 2.69E-08 2.19E-08 1.83E-08 1.56E-08
SW 2.54E-07 3.67E-07 2.31E-07 1.27E-07 8.30E-08 5.97E-08 4.56E-08 3.63E-08 2.97E-08 2.49E-08 2.13E-08
WSW 7.53E-08 2.15E-07 1.37E-07 7.63E-08 5.05E-08 3.66E-08 2.81E-08 2.25E-08 1.85E-08 1.56E-08 1.34E-08
w 3.26E-08 1.31E-07 8.38E-08 4.69E-08 3.11E-08 2.26E-08 1.74E-08 1.39E-08 1.15E-08 9.68E-09 8.31E-09
WNW 1.86E-07 9.36E-08 5.96E-08 3.32E-08 2.20E-08 1.59E-08 1.22E-08 9.77E-09 8.05E-09 6.78E-09 5.81E-09
NW 2.32E-07 1.17E-07 7.45E-08 4.16E-08 2.75E-08 1.99E-08 1.53E-08 1.23E-08 1.01E-08 8.51E-09  7.30E-09
NNW 3.08E-07 1.55E-07 9.81E-08 5.44E-08 3.59E-08 2.60E-08 1.99E-08 1.59E-08 1.31E-08 1.10E-08  9.40E-09
N 9.06E-08 6.15E-08 1.66E-07 9.25E-08 6.11E-08 4.43E-08 3.41E-08 2.72E-08 2.24E-08 1.89E-08 1.62E-08
NNE 1.76E-07 1.18E-07 3.62E-07 2.02E-07 1.34E-07 9.74E-08 7.50E-08 6.01E-08 4.96E-08 4.18E-08 3.59E-08
NE 6.09E-07  3.04E-07 1.93E-07 1.07E-07 6.99E-08 5.05E-08 3.86E-08 3.08E-08 2.53E-08 2.12E-08 1.81E-08
ENE 2.28E-07 1.13E-07 7.11E-08 3.90E-08 2.55E-08 1.83E-08 1.40E-08 1.11E-08 9.08E-09 7.61E-09 6.49E-09
E 146E-07 7.18E-08 4.49E-08 244E-08 1.58E-08 1.13E-08 8.58E-09 6.78E-09 5.53E-09 4.62E-09 3.93E-09
ESE 1.03E-07 5.08E-08 3.19E-08 1.74E-08 1.14E-08 8.14E-09 6.20E-09 4.92E-09 4.02E-09 3.36E-09 2.86E-09
SE 1.11E-07 5.42E-08 3.37E-08 1.82E-08 1.17E-08 8.32E-09 6.29E-09 4.96E-09 4.04E-09 3.36E-09 2.85E-09
SSE 1.89E-07 9.35E-08 5.87E-08 3.21E-08 2.09E-08 1.50E-08 1.14E-08 9.03E-09 7.38E-09 6.17E-09 5.26E-09

2.3-210 Revision 1



BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-324 (Sheet 3 of 3)

ANNUAL AVERAGE y/Q (SEC/M3) FOR NO DECAY, DEPLETED
FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP

SECTOR 5-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50

S 9.87E-07 1.29E-06 1.28E-06 6.20E-07 3.74E-07 1.57E-07 5.14E-08 2.32E-08 1.38E-08  9.36E-09
Ssw 1.36E-06 8.42E-07 5.14E-07 545E-07 6.96E-07 3.04E-07 9.99E-08 4.53E-08 2.70E-08 1.84E-08
SW 1.31E-06 8.04E-07 4.94E-07 3.33E-07 2.59E-07 2.82E-07 1.31E-07 6.03E-08 3.64E-08  2.50E-08
Wsw 3.09E-07 2.23E-07 1.54E-07 1.11E-07 8.45E-08 1.49E-07 7.83E-08 3.69E-08 2.26E-08 1.57E-08
w 9.45E-08 6.84E-08 528E-08 4.25E-08 3.53E-08 8.83E-08 4.81E-08 2.28E-08 1.40E-08 9.71E-09
WNW 127E-07 8.15E-08 5.34E-08 1.34E-07 2.28E-07 9.90E-08 3.41E-08 1.60E-08 9.82E-09 6.79E-09
NW 2.57E-07 1.21E-07 6.80E-08 2.18E-07 2.84E-07 1.24E-07 4.26E-08 2.01E-08 1.23E-08 8.53E-09
NNW 3.64E-07 1.90E-07 1.12E-07 3.06E-07 3.78E-07 1.64E-07 559E-08 2.62E-08 1.60E-08 1.10E-08
N 6.03E-07 3.05E-07 1.83E-07 1.30E-07 1.01E-07 1.15E-07 9.49E-08 4.47E-08 2.74E-08  1.90E-08
NNE 128E-06 6.16E-07 3.65E-07 2.56E-07 1.97E-07 2.39E-07 2.07E-07 9.82E-08 6.03E-08  4.19E-08
NE 9.56E-07 4.89E-07 6.32E-07 1.07E-06 7.48E-07 3.22E-07 1.09E-07 5.09E-08 3.09E-08 2.13E-08
ENE 5.74E-07 8.44E-07 9.45E-07 4.61E-07 2.80E-07 1.20E-07 4.01E-08 1.85E-08 1.12E-08  7.63E-09
E 429E-07 7.06E-07 6.17E-07 2.99E-07 1.80E-07 7.64E-08 251E-08 1.14E-08 6.82E-09  4.63E-09
ESE 3.45E-07 7.43E-07 4.32E-07 210E-07 1.27E-07 540E-08 179E-08 8.22E-09 4.94E-09 3.37E-09
SE 3.75E-07 8.30E-07 4.75E-07 2.29E-07 1.37E-07 5.77E-08 1.88E-08 8.41E-09 4.99E-09  3.37E-09
SSE 5.89E-07 1.35E-06 7.94E-07 3.86E-07 2.33E-07 9.93E-08 3.30E-08 1.51E-08 9.07E-09  6.19E-09

2.3-211

Revision 1



BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-325 (Sheet 1 of 3)

ANNUAL AVERAGE y/Q (SEC/M3) FOR 2.26 DAY DECAY, UNDEPLETED
FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP

SECTOR 0.25 0.5 0.75 1 1.5 2 2.5 3 3.5 4 45

S 3.53E-06 1.38E-06 1.12E-06 8.43E-07 6.83E-07 2.01E-06 1.25E-06 8.55E-07 6.27E-07 4.83E-07 3.86E-07
SSW 4.82E-06 1.80E-06 1.51E-06 1.22E-06 8.96E-07 6.76E-07 5.26E-07 4.21E-07 3.47E-07 7.92E-07 6.91E-07
SW 4.86E-06 1.76E-06 1.45E-06 1.17E-06 8.57E-07 6.48E-07 5.06E-07 4.07E-07 3.36E-07 2.84E-07 2.44E-07
WSW 1.05E-06 3.92E-07 3.37E-07 2.90E-07 2.37E-07 1.91E-07 1.56E-07 1.30E-07 1.10E-07 9.48E-08 8.29E-08
w 3.26E-07 1.22E-07 1.04E-07 8.66E-08 7.10E-08 6.10E-08 5.32E-08 4.70E-08 4.18E-08 3.76E-08 3.41E-08
WNW 4.25E-07 1.64E-07 1.41E-07 1.15E-07 8.59E-08 6.72E-08 544E-08 4.54E-08 3.88E-08 2.66E-07 2.13E-07
NW 1.07E-06  3.94E-07 2.95E-07 2.05E-07 1.27E-07 9.11E-08 7.05E-08 5.72E-08 1.94E-07 3.32E-07 2.66E-07
NNW 1.31E-06 5.20E-07 4.15E-07  3.02E-07 1.99E-07 1.46E-07 1.15E-07 9.40E-08 2.89E-07 4.44E-07 3.55E-07
N 2.33E-06 9.02E-07 6.86E-07 4.87E-07 3.18E-07 2.37E-07 1.88E-07 1.55E-07 1.32E-07 1.14E-07 1.00E-07
NNE 5.79E-06 2.05E-06 1.45E-06 9.99E-07 6.46E-07 4.77E-07 3.76E-07 3.08E-07 2.60E-07 2.24E-07 1.96E-07
NE 4.12E-06 1.49E-06 1.08E-06 7.67E-07 5.15E-07 3.84E-07 3.01E-07 1.06E-06 1.17E-06  9.02E-07  7.23E-07
ENE 2.30E-06 8.80E-07 6.51E-07 4.57E-07 2.91E-07 1.46E-06 9.06E-07 6.24E-07 4.59E-07 3.55E-07 2.84E-07
E 1.49E-06 6.25E-07 4.84E-07 3.53E-07 6.08E-07 9.66E-07 5.99E-07 4.11E-07 3.02E-07 2.32E-07 1.86E-07
ESE 1.21E-06 5.15E-07 3.94E-07 2.73E-07 1.14E-06 6.78E-07 4.21E-07 2.89E-07 2.13E-07 1.64E-07 1.31E-07
SE 1.38E-06 5.35E-07 4.26E-07 3.15E-07 1.29E-06 7.53E-07 4.66E-07 3.20E-07 2.35E-07 1.81E-07 1.44E-07
SSE 2.25E-06 8.74E-07 6.71E-07 4.78E-07 2.07E-06 1.25E-06 7.73E-07 5.31E-07 3.91E-07 3.01E-07 2.41E-07

2.3-212 Revision 1



BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-325 (Sheet 2 of 3)

ANNUAL AVERAGE y/Q (SEC/M3) FOR 2.26 DAY DECAY, UNDEPLETED
FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP

SECTOR 5 7.5 10 15 20 25 30 35 40 45 50

S 3.17E-07 1.57E-07 9.82E-08 5.29E-08 3.36E-08 2.34E-08 1.73E-08 1.32E-08 1.05E-08 8.45E-09 6.96E-09
SSW 5.67E-07 2.81E-07 1.76E-07 9.45E-08 6.01E-08 4.18E-08 3.09E-08 2.37E-08 1.87E-08  1.52E-08 1.25E-08
SW 2.51E-07 3.46E-07 2.17E-07 1.17E-07 7.46E-08 5.19E-08 3.82E-08 2.93E-08 2.31E-08 1.86E-08 1.53E-08
WSW 7.35E-08 1.96E-07 1.24E-07 6.71E-08 4.27E-08 2.97E-08 2.18E-08 1.66E-08 1.30E-08 1.05E-08 8.54E-09
w 3.11E-08 1.17E-07 7.34E-08 3.94E-08 2.48E-08 1.70E-08 1.23E-08 9.28E-09 7.19E-09 5.69E-09 4.58E-09
WNW 1.76E-07 8.81E-08 5.55E-08 2.99E-08 1.89E-08 1.30E-08 9.48E-09 7.17E-09 558E-09 4.44E-09 3.59E-09
NW 2.19E-07 1.10E-07 6.93E-08 3.73E-08 2.36E-08 1.62E-08 1.18E-08 8.91E-09 6.93E-09 5.50E-09 4.45E-09
NNW 2.92E-07 1.46E-07 9.18E-08 4.93E-08 3.11E-08 2.14E-08 1.56E-08 1.18E-08 9.18E-09 7.30E-09 5.92E-09
N 8.93E-08 5.83E-08 1.45E-07 7.82E-08 4.95E-08 3.42E-08 2.50E-08 1.90E-08 1.49E-08 1.19E-08 9.68E-09
NNE 1.74E-07 1.13E-07 3.15E-07 1.70E-07 1.08E-07 7.49E-08 548E-08 4.17E-08 3.27E-08 2.62E-08 2.13E-08
NE 5.96E-07 2.99E-07 1.89E-07 1.03E-07 6.55E-08 4.57E-08 3.38E-08 2.59E-08 2.04E-08 1.65E-08 1.36E-08
ENE 2.34E-07 1.17E-07 7.36E-08 3.98E-08 2.54E-08 1.77E-08 1.30E-08 9.97E-09 7.86E-09 6.34E-09 5.20E-09
E 1.52E-07 7.56E-08 4.74E-08 2.55E-08 1.62E-08 1.13E-08 8.28E-09 6.34E-09 5.00E-09 4.03E-09 3.31E-09
ESE 1.08E-07 5.37E-08 3.37E-08 1.82E-08 1.16E-08 8.06E-09 5.94E-09 4.54E-09 3.58E-09 2.89E-09 2.37E-09
SE 1.18E-07 5.88E-08 3.69E-08 2.00E-08 1.28E-08 9.01E-09 6.70E-09 5.18E-09 4.13E-09 3.37E-09 2.79E-09
SSE 1.98E-07 9.85E-08 6.19E-08 3.33E-08 2.12E-08 147E-08 1.08E-08 8.27E-09 6.50E-09 5.23E-09 4.29E-09

2.3-213 Revision 1



BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-325 (Sheet 3 of 3)

ANNUAL AVERAGE y/Q (SEC/M3) FOR 2.26 DAY DECAY, UNDEPLETED
FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP

SECTOR 5-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50

S 1.05E-06 1.31E-06 1.29E-06 6.37E-07 3.89E-07 1.66E-07 5.44E-08 2.37E-08 1.33E-08 8.49E-09
Ssw 145E-06 8.70E-07 5.24E-07 5.38E-07 6.75E-07 2.98E-07 9.73E-08 4.23E-08 2.39E-08  1.52E-08
SW 1.39E-06  8.33E-07 5.04E-07 3.37E-07 2.59E-07 268E-07 121E-07 5.25E-08 295E-08 1.87E-08
Wsw 3.28E-07 2.29E-07 1.55E-07 1.10E-07 8.29E-08 1.37E-07 6.89E-08 3.00E-08 1.67E-08  1.05E-08
w 1.00E-07 7.00E-08 5.28E-08 4.17E-08 3.40E-08 7.84E-08 4.05E-08 1.72E-08 9.35E-09  5.72E-09
WNW 1.35E-07 8.40E-08 5.42E-08 1.27E-07 215E-07 9.31E-08 3.07E-08 1.32E-08 7.22E-09  4.46E-09
NW 2.77E-07 1.28E-07 7.07E-08 2.08E-07 2.68E-07 1.16E-07 3.83E-08 1.64E-08 8.98E-09 5.53E-09
NNW 3.88E-07 1.98E-07 1.15E-07 2.92E-07 3.58E-07 1.55E-07 5.07E-08 2.17E-08 1.19E-08  7.35E-09
N 6.46E-07 3.20E-07 1.88E-07 1.32E-07 1.00E-07 1.04E-07 8.04E-08 3.46E-08 1.92E-08 1.20E-08
NNE 1.38E-06  6.49E-07 3.76E-07 2.60E-07 1.96E-07 2.16E-07 1.75E-07 7.57E-08 4.20E-08 2.63E-08
NE 1.03E-06 5.13E-07 6.26E-07 1.04E-06 7.29E-07 3.16E-07 1.05E-07 4.62E-08 2.61E-08 1.66E-08
ENE 6.16E-07 8.46E-07 9.40E-07 4.67E-07 2.86E-07 1.24E-07 4.09E-08 1.79E-08 1.00E-08 6.37E-09
E 457E-07 7.10E-07 6.22E-07 3.06E-07 1.87E-07 8.01E-08 2.62E-08 1.14E-08 6.38E-09  4.05E-09
ESE 3.67E-07 7.44E-07 4.37E-07 216E-07 1.32E-07 568E-08 1.87E-08 8.15E-09 4.58E-09  2.90E-09
SE 401E-07 8.35E-07 4.84E-07 2.38E-07 1.46E-07 6.23E-08 2.06E-08 9.10E-09 5.22E-09 3.38E-09
SSE 6.30E-07 1.35E-06 8.02E-07 3.97E-07 243E-07 1.04E-07 3.43E-08 1.49E-08 8.32E-09 5.26E-09

2.3-214

Revision 1



BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-326 (Sheet 1 of 3)

ANNUAL AVERAGE 7/Q (SEC/M3) FOR 8.00 DAY DECAY, DEPLETED
FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP

SECTOR 0.25 0.5 0.75 1 1.5 2 25 3 3.5 4 45

S 3.30E-06 1.28E-06 1.04E-06 7.99E-07 6.60E-07 2.00E-06 1.22E-06 8.28E-07 6.02E-07 4.59E-07 3.64E-07
SSW 4.49E-06 1.66E-06 1.41E-06 1.16E-06 8.67E-07 6.58E-07 5.13E-07 4.12E-07 3.40E-07 8.07E-07 7.01E-07
SW 4.53E-06 1.62E-06 1.36E-06 1.11E-06 8.28E-07 6.30E-07 4.93E-07 3.98E-07 3.30E-07 2.80E-07 2.41E-07
WSW 9.82E-07 3.61E-07 3.16E-07 2.78E-07 2.31E-07 1.88E-07  1.54E-07 1.29E-07 1.10E-07 9.48E-08 8.33E-08
w 3.04E-07 1.13E-07 9.77E-08 8.28E-08 6.92E-08 6.00E-08 5.28E-08 4.70E-08 4.22E-08 3.81E-08 3.48E-08
WNW 3.97E-07 1.52E-07 1.33E-07 1.10E-07 8.33E-08 6.55E-08 5.33E-08 4.47E-08 3.83E-08 2.77E-07 2.21E-07
NW 9.96E-07  3.62E-07 2.73E-07 1.91E-07 1.20E-07 8.68E-08 6.75E-08 5.51E-08 1.99E-07 3.45E-07 2.75E-07
NNW 1.22E-06 4.81E-07 3.88E-07 2.86E-07 1.90E-07  1.41E-07 1.11E-07 9.16E-08 2.97E-07 4.60E-07 3.67E-07
N 2.17E-06  8.34E-07 6.39E-07 4.59E-07 3.04E-07 2.28E-07 1.82E-07 1.51E-07 1.29E-07 1.12E-07 9.95E-08
NNE 5.40E-06 1.89E-06 1.34E-06 9.32E-07 6.12E-07 4.57E-07 3.63E-07 2.99E-07 2.54E-07 2.20E-07 1.94E-07
NE 3.84E-06 1.37E-06 9.96E-07 7.19E-07 4.91E-07 3.70E-07 2.92E-07 1.08E-06 1.19E-06 9.13E-07  7.27E-07
ENE 2.15E-06 8.13E-07 6.05E-07 4.30E-07 2.78E-07 1.46E-06 8.99E-07 6.12E-07 4.47E-07 3.42E-07 2.72E-07
E 1.40E-06 5.81E-07 4.53E-07 3.35E-07 6.01E-07 9.61E-07 5.87E-07 3.98E-07 2.90E-07 2.21E-07 1.76E-07
ESE 1.13E-06 4.80E-07 3.69E-07 2.59E-07 1.15E-06 6.71E-07 4.11E-07 2.79E-07  2.03E-07 1.56E-07 1.23E-07
SE 1.29E-06 4.94E-07 3.97E-07 298E-07 1.29E-06 7.42E-07 4.52E-07 3.06E-07 2.22E-07 1.70E-07 1.34E-07
SSE 2.10E-06 8.08E-07 6.25E-07 4.51E-07 2.08E-06 1.23E-06 7.55E-07 5.13E-07 3.74E-07 2.86E-07 2.27E-07

2.3-215 Revision 1



BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-326 (Sheet 2 of 3)

ANNUAL AVERAGE 7/Q (SEC/M3) FOR 8.00 DAY DECAY, DEPLETED
FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP

SECTOR 5 7.5 10 15 20 25 30 35 40 45 50

S 2.97E-07 1.44E-07 8.87E-08 4.70E-08 2.98E-08 2.08E-08 1.54E-08 1.19E-08 9.52E-09 7.77E-09 6.47E-09
SSW 5.72E-07  2.78E-07 1.72E-07 9.14E-08 5.80E-08 4.06E-08 3.02E-08 2.34E-08 1.87E-08 1.53E-08 1.28E-08
SW 2.51E-07 3.56E-07 2.22E-07 1.19E-07 7.62E-08 5.36E-08 4.00E-08 3.11E-08 2.50E-08 2.05E-08 1.71E-08
WSW 7.41E-08  2.08E-07 1.31E-07 7.10E-08 4.58E-08 3.24E-08 2.43E-08 1.90E-08 1.53E-08 1.26E-08 1.05E-08
w 3.19E-08 1.26E-07 7.93E-08 4.31E-08 2.78E-08 1.96E-08 1.47E-08 1.14E-08 9.18E-09 7.53E-09 6.29E-09
WNW 1.81E-07 9.00E-08 5.65E-08 3.07E-08 1.97E-08 1.39E-08 1.04E-08 8.10E-09 6.50E-09 5.33E-09 4.45E-09
NW 2.26E-07 1.12E-07 7.05E-08 3.83E-08 247E-08 1.74E-08 1.30E-08 1.01E-08 8.12E-09 6.65E-09 5.55E-09
NNW 3.00E-07 1.49E-07 9.30E-08 5.03E-08 3.23E-08 2.27E-08 1.70E-08 1.32E-08 1.06E-08 8.65E-09 7.21E-09
N 8.91E-08  5.98E-08 1.58E-07 8.58E-08 5.52E-08 3.90E-08 2.93E-08 2.28E-08 1.83E-08 1.51E-08 1.26E-08
NNE 1.73E-07 1.15E-07  3.44E-07 1.87E-07 1.21E-07 8.57E-08 6.44E-08 5.03E-08 4.05E-08 3.33E-08 2.79E-08
NE 5.96E-07 2.94E-07 1.84E-07 9.95E-08 6.39E-08 4.51E-08 3.37E-08 2.63E-08 2.11E-08 1.73E-08 1.45E-08
ENE 2.23E-07 1.09E-07 6.80E-08 3.65E-08 2.33E-08 1.64E-08 1.22E-08 9.47E-09 7.58E-09 6.21E-09 5.17E-09
E 143E-07 6.96E-08 4.31E-08 2.29E-08 1.45E-08 1.02E-08 7.54E-09 5.83E-09 4.66E-09 3.80E-09 3.17E-09
ESE 1.01E-07 4.92E-08 3.06E-08 1.63E-08 1.04E-08 7.29E-09 5.42E-09 4.21E-09 3.36E-09 2.75E-09 2.29E-09
SE 1.09E-07 5.29E-08 3.26E-08 1.73E-08 1.09E-08 7.64E-09 5.68E-09 4.40E-09 3.52E-09 2.88E-09 2.40E-09
SSE 1.85E-07 9.05E-08 5.62E-08 3.00E-08 1.91E-08 1.34E-08 9.93E-09 7.70E-09 6.15E-09 5.03E-09 4.19E-09

2.3-216 Revision 1



BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-326 (Sheet 3 of 3)

ANNUAL AVERAGE 7/Q (SEC/M3) FOR 8.00 DAY DECAY, DEPLETED
FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP

SECTOR .5-1 1-2 2-3 34 4-5 5-10 10-20 20-30 30-40 40-50

S 9.86E-07 1.29E-06 1.27E-06 6.12E-07 3.67E-07 1.53E-07 4.86E-08 2.10E-08 1.20E-08 7.81E-09
SSW 1.36E-06 8.40E-07 5.11E-07 5.39E-07 6.84E-07 2.96E-07 9.44E-08 4.11E-08 2.36E-08 1.54E-08
SW 1.30E-06  8.02E-07 4.92E-07 3.30E-07 2.56E-07 2.73E-07 1.23E-07 5.42E-08 3.13E-08 2.06E-08
WSsSW 3.09E-07 2.22E-07 1.53E-07 1.09E-07 8.33E-08 1.44E-07 7.30E-08 3.27E-08 1.91E-08 1.26E-08
w 9.44E-08 6.81E-08 5.24E-08 4.20E-08 3.47E-08 8.43E-08 4.43E-08 1.98E-08 1.15E-08 7.56E-09
WNW 1.27E-07 8.13E-08 5.31E-08 1.31E-07 2.23E-07 9.54E-08 3.15E-08 1.41E-08 8.15E-09 5.35E-09
NW 2.57E-07 1.21E-07 6.77E-08 2.14E-07 2.78E-07 1.19E-07 3.94E-08 1.76E-08 1.02E-08 6.68E-09
NNW 3.63E-07 1.89E-07 1.11E-07 3.00E-07 3.70E-07 1.58E-07 5.18E-08 2.30E-08 1.33E-08 8.69E-09
N 6.02E-07 3.05E-07 1.82E-07 1.29E-07 9.95E-08 1.10E-O7 8.83E-08 3.95E-08 2.30E-08 1.51E-08
NNE 1.28E-06 6.14E-07 3.63E-07 2.54E-07 1.94E-07 2.30E-07 1.93E-07 8.66E-08 5.06E-08 3.34E-08
NE 9.56E-07 4.88E-07 6.27E-07 1.05E-06 7.34E-07 3.12E-07 1.03E-07 4.56E-08 2.64E-08 1.74E-08
ENE 5.73E-07 8.38E-07 9.35E-07 4.54E-07 2.75E-07 1.16E-07 3.76E-08 1.66E-08 9.53E-09 6.23E-09
E 4.20E-07 7.02E-07 6.11E-07 2.95E-07 1.77E-07 7.42E-08 237E-08 1.03E-08 5.87E-09 3.82E-09
ESE 3.45E-07 7.39E-07 4.28E-07 2.07E-07 1.25E-07 5.24E-08 1.69E-08 7.37E-09 4.23E-09 2.76E-09
SE 3.74E-07 8.26E-07 4.71E-07 2.26E-07 1.36E-07 5.64E-08 1.79E-08 7.74E-09 4.43E-09 2.89E-09
SSE 5.89E-07 1.34E-06 7.86E-07 3.80E-07 2.29E-07 9.63E-08 3.10E-08 1.35E-08 7.75E-09  5.05E-09

2.3-217

Revision 1



BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-327 (Sheet 1 of 3)

ANNUAL AVERAGE D/Q (M) FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE
TOP

SECTOR 0.25 0.5 0.75 1 1.5 2 2.5 3 3.5 4 4.5

S 3.73E-08  1.66E-08 1.07E-08 6.10E-09 2.83E-09 3.44E-09 2.03E-09 1.33E-09 9.33E-10 6.92E-10  5.33E-10
SSW 3.50E-08  1.59E-08 1.06E-08 6.27E-09 2.82E-09 1.59E-09 1.01E-09 7.03E-10 5.14E-10 9.80E-10 8.66E-10
SW 3.50E-08  1.56E-08 1.04E-08 6.09E-09 2.72E-09 1.52E-09 9.65E-10 6.66E-10 4.86E-10 3.69E-10 2.89E-10
WSsSWwW 7.02E-09 3.24E-09 2.23E-09 1.36E-09 6.29E-10 3.60E-10  2.33E-10 1.62E-10 1.19E-10 9.1ME-11 7.15E-11
w 2.36E-09 1.12E-09 7.77E-10 4.70E-10 2.15E-10 1.22E-10  7.79E-11 5.40E-11 3.96E-11 3.01E-11 2.36E-11
WNW 3.58E-09 1.68E-09 1.15E-09 6.88E-10 3.13E-10 1.78E-10 1.14E-10 7.92E-11 5.80E-11 1.49E-10 1.15E-10
NW 1.10E-08 4.51E-09 2.77E-09 1.53E-09 6.43E-10 3.48E-10 2.17E-10 1.47E-10 1.33E-10 2.15E-10 1.65E-10
NNW 1.36E-08 6.09E-09 3.83E-09 2.14E-09 9.14E-10 4.98E-10 3.12E-10 2.13E-10 1.94E-10 3.18E-10 2.45E-10
N 2.46E-08 1.09E-08 6.77E-09 3.72E-09 1.56E-09 8.36E-10 5.18E-10 3.52E-10 2.54E-10 1.92E-10 1.50E-10
NNE 5.51E-08  2.24E-08 1.32E-08 6.97E-09 2.82E-09 149E-09 9.15E-10 6.17E-10 4.44E-10 3.34E-10 2.60E-10
NE 423E-08 1.73E-08 1.03E-08 5.49E-09 2.25E-09 1.19E-09 7.36E-10 6.12E-10 1.08E-09 8.03E-10 6.19E-10
ENE 2.81E-08 1.16E-08 6.90E-09 3.70E-09 1.52E-09 1.98E-09 1.17E-09 7.64E-10 5.38E-10 3.98E-10 3.07E-10
E 1.93E-08 8.64E-09 5.21E-09 2.85E-09 1.55E-09 1.53E-09 8.98E-10 5.88E-10 4.14E-10 3.07E-10 2.36E-10
ESE 1.65E-08 7.46E-09 4.52E-09 247E-09 2.25E-09 1.15E-09 6.77E-10 4.43E-10 3.12E-10 2.31E-10 1.78E-10
SE 1.44E-08 6.27E-09 4.04E-09 2.31E-09 2.49E-09 1.30E-09 7.65E-10 5.01E-10 3.53E-10 2.61E-10 2.01E-10
SSE 2.79E-08 1.21E-08 7.55E-09 4.20E-09 3.75E-09 1.96E-09 1.16E-09 7.57E-10 5.32E-10 3.95E-10  3.04E-10
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BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-327 (Sheet 2 of 3)

ANNUAL AVERAGE D/Q (M?) FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE

TOP

SECTOR 5 7.5 10 15 20 25 30 35 40 45 50

S 4.24E-10 1.88E-10 1.14E-10 5.76E-11 3.49E-11 2.34E-11 1.68E-11 1.26E-11 9.78E-12 7.81E-12  6.38E-12
SSW 6.89E-10 3.06E-10 1.85E-10 9.37E-11 5.67E-11 3.80E-11 2.72E-11 2.05E-11 1.59E-11 1.27E-11 1.04E-11
SW 2.46E-10 3.19E-10 1.93E-10 9.77E-11 5.91E-11 3.96E-11 2.84E-11 2.13E-11 1.66E-11 1.32E-11 1.08E-11
Wsw 5.74E-11 1.06E-10  6.43E-11 3.25E-11 1.97E-11 1.32E-11 9.44E-12 7.09E-12 551E-12 4.40E-12 3.60E-12
w 1.90E-11 4.31E-11 2.61E-11 1.32E-11 7.98E-12 5.35E-12 3.83E-12 2.88E-12 2.24E-12 1.79E-12 1.46E-12
WNW 9.13E-11 4.06E-11 2.46E-11 1.24E-11 7.52E-12 5.04E-12 3.61E-12 2.71E-12 2.1ME-12 1.69E-12 1.38E-12
NW 1.31E-10  5.84E-11 3.54E-11 1.79E-11 1.08E-11 7.25E-12 5.20E-12 3.90E-12  3.04E-12 2.42E-12 1.98E-12
NNW 1.95E-10  8.65E-11 5.24E-11 2.65E-11 1.60E-11 1.08E-11 7.70E-12 5.78E-12 4.50E-12 3.59E-12 2.93E-12
N 1.20E-10  5.46E-11 9.38E-11 4.74E-11 2.87E-11 1.92E-11 1.38E-11 1.04E-11 8.05E-12 6.43E-12  5.25E-12
NNE 2.08E-10  9.42E-11 1.95E-10  9.84E-11 5.95E-11 3.99E-11 2.86E-11 2.15E-11 1.67E-11 1.33E-11 1.09E-11
NE 492E-10 2.18E-10 1.32E-10  6.69E-11 4.05E-11 2.71E-11 1.95E-11 1.46E-11 1.14E-11 9.07E-12  7.40E-12
ENE 2.44E-10 1.08E-10  6.56E-11 3.32E-11 2.01E-11 1.35E-11 9.65E-12 7.24E-12 563E-12 4.50E-12 3.67E-12
E 1.88E-10  8.34E-11 5.05E-11 2.55E-11 1.55E-11 1.04E-11 7.42E-12 557E-12 4.33E-12 3.46E-12 2.83E-12
ESE 1.42E-10 6.28E-11 3.81E-11 1.92E-11 1.16E-11 7.81E-12 5.60E-12 4.20E-12 3.27E-12 2.61E-12 2.13E-12
SE 1.60E-10  7.10E-11 4.30E-11 2.18E-11 1.32E-11 8.83E-12 6.33E-12 4.75E-12 3.69E-12 2.95E-12 2.41E-12
SSE 2.42E-10 1.07E-10  6.50E-11 3.29E-11 1.99E-11 1.33E-11 9.55E-12 7.17E-12 558E-12 4.46E-12  3.64E-12
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BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-327 (Sheet 3 of 3)

ANNUAL AVERAGE D/Q (M?) FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE

TOP

SECTOR .5-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50

S 9.97E-09 3.83E-09 2.12E-09 9.54E-10 5.40E-10 2.08E-10 6.00E-11  2.38E-11 1.27E-11  7.86E-12
SSW 9.87E-09 3.04E-09 1.04E-09 7.45E-10 8.34E-10 3.37E-10 9.76E-11  3.87E-11  2.07E-11 1.28E-11
SW 9.64E-09 2.93E-09 9.92E-10 4.93E-10 2.97E-10 2.47E-10 1.02E-10 4.03E-11  2.15E-11 1.33E-11
WSwW 2.07E-09 6.72E-10 2.39E-10 1.21E-10 7.21E-11  7.67E-11  3.38E-11 1.34E-11  7.16E-12  4.43E-12
w 7.16E-10 2.30E-10  8.00E-11  4.01E-11  2.38E-11  3.02E-11 1.37E-11  5.44E-12 291E-12 1.80E-12
WNW 1.06E-09 3.36E-10 1.17E-10  9.88E-11 1.16E-10  4.48E-11 1.30E-11  5.13E-12 2.74E-12  1.70E-12
NW 2.61E-09 7.09E-10 2.24E-10 1.68E-10 1.67E-10 6.44E-11 1.86E-11  7.38E-12 3.94E-12  2.44E-12
NNW 3.58E-09 1.00E-09 3.22E-10 2.47E-10 248E-10 9.54E-11  2.76E-11 1.09E-11  5.84E-12  3.62E-12
N 6.33E-09 1.72E-09 5.36E-10 2.58E-10 1.51E-10  8.66E-11  4.94E-11 1.96E-11 1.05E-11  6.47E-12
NNE 1.25E-08 3.15E-09 9.50E-10 4.51E-10 2.63E-10 1.64E-10 1.03E-10 4.06E-11  2.17E-11 1.34E-11
NE 9.71E-09 2.50E-09 8.08E-10 8.42E-10 6.26E-10 2.41E-10 6.97E-11  2.76E-11 1.48E-11  9.13E-12
ENE 6.53E-09 2.21E-09 1.22E-09 549E-10 3.11E-10 1.20E-10 3.46E-11 1.37E-11  7.32E-12  4.53E-12
E 4.92E-09 1.83E-09 9.41E-10 4.23E-10 2.39E-10 9.19E-11  2.66E-11 1.06E-11  5.63E-12  3.48E-12
ESE 4.26E-09 1.81E-09 7.09E-10 3.19E-10 1.80E-10 6.93E-11  2.01E-11  7.95E-12 4.24E-12 2.63E-12
SE 3.76E-09 1.92E-09 8.02E-10 3.60E-10 2.04E-10 7.83E-11  2.27E-11  8.98E-12 4.80E-12 2.97E-12
SSE 7.06E-09 3.06E-09 1.21E-09 544E-10 3.08E-10 1.18E-10  3.42E-11 1.36E-11  7.25E-12  4.49E-12
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BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-328 (Sheet 1 of 5)
x/Q AND D/Q VALUES FOR NO DECAY, DECAY, DEPLETED AND UNDEPLETED, AT EACH RECEPTOR

LOCATION
$/Q 1/Q $/Q
(sec/m3) (sec/m3) (sec/m3)
Distance No Decay 2.26 Day Decay 8.00 Day Decay D/Q
Receptor Sector (miles) (meters) Undepleted Undepleted Depleted (m'z)
EAB S 0.71 1145 1.10E-06 1.10E-06 1.10E-06 1.10E-08
EAB SSW 1.03 1660 1.20E-06 1.20E-06 1.10E-06 5.90E-09
EAB SW 0.78 1249 1.40E-06 1.40E-06 1.30E-06 9.80E-09
EAB WSW 0.73 1177 3.40E-07 3.40E-07 3.10E-07 2.30E-09
EAB w 0.59 949 1.10E-07 1.10E-07 1.00E-07 9.60E-10
EAB WNW 0.53 855 1.60E-07 1.60E-07 1.40E-07 1.60E-09
EAB NW 0.53 855 3.70E-07 3.70E-07 3.40E-07 4.20E-09
EAB NNW 0.54 866 4.90E-07 4 90E-07 4 50E-07 5.60E-09
EAB N 0.58 935 7.90E-07 7.90E-07 7.30E-07 9.10E-09
EAB NNE 0.77 1244 1.40E-06 1.40E-06 1.30E-06 1.20E-08
EAB NE 1.1 1769 7.00E-07 7.00E-07 6.60E-07 4.50E-09
EAB ENE 0.78 1250 6.30E-07 6.20E-07 5.80E-07 6.40E-09
EAB E 0.59 947 5.50E-07 5.50E-07 5.10E-07 7.10E-09
EAB ESE 0.58 927 4.60E-07 4.60E-07 4.30E-07 6.30E-09
EAB SE 0.58 927 4.80E-07 4 .80E-07 4 40E-07 5.40E-09
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BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-328 (Sheet 2 of 5)
x/Q AND D/Q VALUES FOR NO DECAY, DECAY, DEPLETED AND UNDEPLETED, AT EACH RECEPTOR

LOCATION
1/Q 1/Q $/Q
(sec/m3) (sec/m3) (sec/m3)
Distance No Decay 2.26 Day Decay 8.00 Day Decay D/Q

Receptor Sector (miles) (meters) Undepleted Undepleted Depleted (m'z)

EAB SSE 0.58 932 7.70E-07 7.70E-07 7.10E-07 1.00E-08
GARDEN S 4.91 7900 3.50E-07 3.30E-07 3.10E-07 4.40E-10
GARDEN SSW 3.75 6039 4.00E-07 3.90E-07 3.80E-07 4.80E-10
GARDEN SW 1.13 1817 1.10E-06 1.10E-06 1.00E-06 4.80E-09
GARDEN WSW 1.1 1780 2.80E-07 2.80E-07 2.70E-07 1.10E-09
GARDEN w 1.13 1813 8.20E-08 8.20E-08 7.80E-08 3.70E-10
GARDEN WNW 0.75 1213 1.40E-07 1.40E-07 1.30E-07 1.10E-09
GARDEN NW 0.68 1095 3.10E-07 3.10E-07 2.90E-07 3.10E-09
GARDEN NNW 1.14 1831 2.70E-07 2.60E-07 2.50E-07 1.60E-09
GARDEN N 1.47 2368 3.30E-07 3.20E-07 3.10E-07 1.60E-09
GARDEN NNE 1.4 2246 7.00E-07 7.00E-07 6.60E-07 3.30E-09
GARDEN NE 3.78 6079 1.10E-06 1.00E-06 1.00E-06 9.10E-10
GARDEN ENE 3.48 5600 4 .90E-07 4.60E-07 4 50E-07 5.40E-10
GARDEN E 2.43 3911 6.60E-07 6.40E-07 6.20E-07 9.60E-10
GARDEN ESE 2.76 4444 3.60E-07 3.40E-07 3.30E-07 5.40E-10
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BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-328 (Sheet 3 of 5)
x/Q AND D/Q VALUES FOR NO DECAY, DECAY, DEPLETED AND UNDEPLETED, AT EACH RECEPTOR

LOCATION
$/Q 1/Q $/Q
(sec/m3) (sec/m3) (sec/m3)
Distance No Decay 2.26 Day Decay 8.00 Day Decay D/Q
Receptor Sector (miles) (meters) Undepleted Undepleted Depleted (m'z)
GARDEN SE 2.38 3830 5.30E-07 5.20E-07 5.00E-07 8.60E-10
COoOw SW 2.43 3907 5.30E-07 5.20E-07 5.10E-07 1.00E-09
cow WSW 4.6 7409 8.50E-08 8.10E-08 8.10E-08 6.80E-11
COow w 1.53 2457 7.10E-08 7.00E-08 6.90E-08 2.10E-10
COow WNW 0.8 1286 1.40E-07 1.30E-07 1.30E-07 1.00E-09
COw NW 0.78 1250 2.80E-07 2.80E-07 2.60E-07 2.60E-09
COow NNW 1.36 2186 2.20E-07 2.20E-07 2.10E-07 1.10E-09
COoOw N 2.89 4646 1.70E-07 1.60E-07 1.60E-07 3.80E-10
COoOw NNE 2.25 3622 4.30E-07 4.20E-07 4.00E-07 1.20E-09
COow NE 4.3 6914 8.40E-07 7.90E-07 8.00E-07 6.90E-10
COow ENE 3.88 6243 4.00E-07 3.80E-07 3.60E-07 4.30E-10
COoOw E 2.35 3783 7.00E-07 6.80E-07 6.70E-07 1.00E-09
COoOw ESE 3.79 6103 1.90E-07 1.80E-07 1.70E-07 2.60E-10
COoOw SE 2.22 3568 6.20E-07 6.00E-07 5.90E-07 1.00E-09
GOAT NW 2.37 3809 7.60E-08 7.50E-08 7.20E-08 2.40E-10
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BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-328 (Sheet 4 of 5)
x/Q AND D/Q VALUES FOR NO DECAY, DECAY, DEPLETED AND UNDEPLETED, AT EACH RECEPTOR

LOCATION
1/Q 1/Q $/Q
(sec/m3) (sec/m3) (sec/m3)
Distance No Decay 2.26 Day Decay 8.00 Day Decay D/Q

Receptor Sector (miles) (meters) Undepleted Undepleted Depleted (m'z)

GOAT NNE 2.61 4193 3.70E-07 3.60E-07 3.50E-07 8.40E-10

GOAT NE 4.78 7686 7.00E-07 6.50E-07 6.50E-07 5.40E-10

GOAT E 2.35 3785 7.00E-07 6.80E-07 6.70E-07 1.00E-09

GOAT ESE 4.32 6958 1.50E-07 1.40E-07 1.30E-07 1.90E-10

GOAT SE 4.47 7197 1.50E-07 1.50E-07 1.40E-07 2.00E-10
HOUSE S 4.74 7634 3.70E-07 3.50E-07 3.30E-07 4.70E-10
HOUSE SSW 3.51 5656 3.50E-07 3.40E-07 3.40E-07 5.10E-10
HOUSE SW 1.81 2907 7.30E-07 7.20E-07 7.00E-07 1.90E-09
HOUSE WSW 2.55 4101 1.60E-07 1.50E-07 1.50E-07 2.20E-10
HOUSE w 1.44 2324 7.30E-08 7.20E-08 7.00E-08 2.30E-10
HOUSE WNW 0.74 1187 1.40E-07 1.40E-07 1.30E-07 1.20E-09
HOUSE NW 0.69 1113 3.10E-07 3.10E-07 2.80E-07 3.10E-09
HOUSE NNW 0.7 1124 4.30E-07 4.20E-07 4.00E-07 4.20E-09
HOUSE N 0.9 1454 5.50E-07 5.50E-07 5.10E-07 4.60E-09
HOUSE NNE 1.19 1908 8.30E-07 8.30E-07 7.80E-07 4.80E-09

2.3-224 Revision 1



BLN COL 2.3-5

Bellefonte Nuclear Plant, Units 3 & 4

COL Application
Part 2, FSAR

TABLE 2.3-328 (Sheet 5 of 5)
x/Q AND D/Q VALUES FOR NO DECAY, DECAY, DEPLETED AND UNDEPLETED, AT EACH RECEPTOR

LOCATION
x/Q 1/Q $/Q
(sec/m3) (sec/m3) (sec/m3)
Distance No Decay 2.26 Day Decay 8.00 Day Decay D/Q

Receptor Sector (miles) (meters) Undepleted Undepleted Depleted (m'z)
HOUSE NE 4.42 71 8.00E-07 7.50E-07 7.50E-07 6.40E-10
HOUSE ENE 3.52 5667 4.80E-07 4.50E-07 4 .40E-07 5.30E-10
HOUSE E 2.16 3478 8.40E-07 8.20E-07 8.10E-07 1.30E-09
HOUSE ESE 2.09 3363 6.40E-07 6.20E-07 6.10E-07 1.00E-09
HOUSE SE 1.94 3120 8.20E-07 8.10E-07 8.00E-07 1.40E-09
HOUSE SSE 4.82 7758 2.30E-07 2.10E-07 2.00E-07 2.60E-10
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-329

DELETED
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-330

DELETED
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-331

DELETED
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JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION
BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS A
HOURS AT EACH WIND SPEED AND DIRECTION

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-332 (Sheet 1 of 2)

STABILITY CLASS A - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <60 <80 <10 >10 Total

N 0 0 0 0 0 0 0 1 0 0 1 0 0 2 5.14
NNE 0 0 0 0 0 0 0 2 1 0 0 0 0 3 3.76
NE 0 0 0 0 0 0 0 0 1 0 0 0 0 1 4.65
ENE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
ESE 0 0 0 0 0 0 0 1 0 0 0 0 0 1 3.35
SE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
SSE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
S 0 0 0 0 0 0 0 1 5 0 0 0 0 6 4.32
SSw 0 0 0 0 0 0 0 1 3 0 1 0 0 5 4.78
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-332 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION
BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS A
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS A - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind

Wind Speed (m/sec) Speed (m/sec)
DIR <06 <075 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 >10 Total
sSw 0 0 0 0 0 0 1 1 1 4 0 0 0 7 4.63
WSW 0 0 0 0 0 0 0 2 0 0 2 0 0 4 5.53
W 0 0 0 1 0 0 0 2 5 0 1 0 0 9 4.20
WNW 0 0 0 1 0 0 0 1 4 0 0 0 0 6 3.76
NW 0 1 0 0 0 0 0 1 1 0 0 0 0 3 2.89
NNW 0 0 0 0 0 0 0 0 3 2 4 0 0 9 5.66
CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
TOTAL O 1 0 2 0 0 1 14 25 6 9 0 0 59
NOTES:
1. Data from BLN Site Meteorological Tower, 41112006 - 3\31\2007.
2. Calms are wind speeds less than or equal to 0.45 m/sec.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application

BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS B
HOURS AT EACH WIND SPEED AND DIRECTION

Part 2, FSAR

TABLE 2.3-333 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION

STABILITY CLASS B - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <60 <80 <10 >10 Total

N 0 0 0 0 0 2 3 3 5 3 4 0 0 21 4.34
NNE 0 0 0 0 0 0 2 4 0 1 0 0 0 7 3.49
NE 0 0 0 0 0 0 0 0 2 0 0 0 0 2 4.67
ENE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
ESE 0 0 0 0 0 0 0 0 1 0 0 0 0 1 4.25
SE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
SSE 0 0 0 0 0 0 0 2 1 0 0 0 0 3 3.86
S 0 0 0 0 0 0 3 3 5 2 2 0 0 16 4.30
SSw 0 0 0 0 0 0 0 5 5 3 2 0 0 16 4.61
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-333 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION
BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS B
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS B - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind

Wind Speed (m/sec) Speed (m/sec)
DIR <06 <075 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 >10 Total
sSw 0 1 0 0 0 0 1 3 1 3 4 1 0 15 5.00
WSW 0 0 0 0 0 0 1 3 4 1 6 0 0 16 5.34
W 0 0 1 0 0 0 2 5 6 4 3 1 0 23 4.71
WNW 0 0 0 0 0 0 2 2 7 1 0 1 0 14 4.45
NW 0 0 0 0 0 1 0 1 2 1 0 1 0 6 4.80
NNW 0 0 0 0 0 0 1 1 2 5 4 0 0 14 5.29
CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
TOTAL O 1 1 0 0 3 16 34 43 25 26 4 0 153
NOTES:
1. Data from BLN Site Meteorological Tower, 41112006 - 3\31\2007.
2. Calms are wind speeds less than or equal to 0.45 m/sec.
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-334 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION
BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS C
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS C - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 =>10 Total
N 0 0 0 0 1 0 5 13 2 6 8 0 0 36 4.34
NNE 0 0 0 0 0 4 16 22 3 2 0 0 0 47 3.13
NE 0 0 0 0 0 4 8 13 9 2 1 0 0 38 3.57
ENE 0 0 0 0 0 1 4 1 0 0 0 0 0 6 2.53
E 0 0 0 0 0 0 1 0 0 0 0 0 0 1 2.50
ESE 0 0 0 0 0 0 1 2 0 0 1 0 0 4 4.34
SE 0 0 0 0 0 0 4 1 0 0 0 0 0 5 2.67
SSE 0 0 0 0 0 0 3 7 3 0 0 0 0 14 3.46
S 0 0 0 0 0 1 12 11 4 4 0 0 0 32 3.51
SSW 0 0 0 0 0 1 11 11 16 13 3 0 0 54 4.21
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Bellefonte Nuclear Plant, Units 3 & 4
COL Application
Part 2, FSAR

TABLE 2.3-334 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION
BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS C
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS C - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind

Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 >10 Total
sSw 0 0 0 0 0 3 5 9 18 6 7 2 0 51 4.62
WSW 0 0 0 0 0 3 9 5 2 5 5 2 0 33 4.34
W 0 0 0 0 0 1 6 7 9 2 0 0 1 27 4.02
WNW 0 0 0 0 0 1 12 16 4 7 3 1 0 44 3.95
NW 0 0 0 0 0 1 2 3 3 1 2 1 0 14 4.35
NNW 1 0 0 0 0 3 2 3 8 1 6 0 0 25 4.23
CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
TOTAL 1 0 0 0 1 24 102 124 83 50 38 6 1 431
NOTES:
1. Data from BLN Site Meteorological Tower, 41112006 - 3\31\2007.
2. Calms are wind speeds less than or equal to 0.45 m/sec.
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TABLE 2.3-335 (Sheet 1 of 2)

COL Application

Part 2, FSAR

JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION

BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS D
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS D - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <60 <80 <10 >10 Total

N 6 5 21 25 29 49 67 61 71 62 38 4 0 440 3.41
NNE 3 7 16 35 42 126 185 75 44 18 8 0 0 559 2.50
NE 3 0 27 28 55 113 195 90 28 7 6 0 0 555 2.39
ENE 1 5 5 9 9 26 32 15 0 1 0 0 0 104 2.06
E 1 2 1 2 5 2 21 5 1 1 0 0 0 42 2.31
ESE 0 2 1 3 8 7 17 6 2 1 0 0 0 48 2.26
SE 0 1 3 6 6 16 37 20 17 18 17 5 6 152 4.1
SSE 1 1 2 1 9 9 49 24 23 20 13 4 0 158 3.68
S 2 0 2 6 6 19 64 48 39 33 21 1 4 246 3.73
SSw 1 1 8 8 13 25 79 69 56 40 36 7 0 343 3.77
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BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS D
HOURS AT EACH WIND SPEED AND DIRECTION

Bellefonte Nuclear Plant, Units 3 & 4

COL Application

Part 2, FSAR

TABLE 2.3-335 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION

STABILITY CLASS D - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 >10 Total
sSw 3 0 11 12 15 24 67 49 40 25 28 8 0 283 3.61
WSW 1 1 9 4 9 27 45 25 24 17 15 4 2 185 342
W 0 3 9 8 9 12 30 23 23 11 13 1 2 145 3.35
WNW 1 1 15 9 7 15 20 30 27 24 13 1 0 164 3.44
NW 1 0 7 8 7 14 27 28 24 24 19 8 0 169 3.89
NNW 2 8 20 16 19 21 36 41 40 48 36 6 1 294 3.69
CALM 6 0 0 0 0 0 0 0 0 0 0 0 0 6 0.42
159 183 251 506 971 611 460 350 262 51 16 3892

TOTAL 34 39

NOTES:
Data from BLN Site Meteorological Tower, 41112006 - 3\31\2007.
Calms are wind speeds less than or equal to 0.45 m/sec.

1.
2.

2.3-236

Revision 1



Bellefonte Nuclear Plant, Units 3 & 4
COL Application
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TABLE 2.3-336 (Sheet 1 of 2)

JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION
BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS E

STABILITY CLASS E - DOUBLE PRECISION VALUES SUMMED IN TOTAL

HOURS AT EACH WIND SPEED AND DIRECTION

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <60 <80 <10 >10 Total

N 0 5 14 14 12 20 33 27 13 5 0 0 0 142 2.38
NNE 2 6 20 23 49 100 150 69 25 2 0 0 0 447 2.27
NE 1 3 12 28 29 76 289 140 32 1 0 1 0 611 2.57
ENE 3 1 6 4 5 9 16 7 2 1 0 0 0 56 2.06
E 1 0 3 1 2 5 6 4 0 2 0 0 0 25 2.22
ESE 1 3 0 1 2 4 7 2 0 0 0 0 0 21 1.91
SE 0 0 1 2 3 1 1 8 8 8 2 1 0 56 3.40
SSE 1 1 3 3 8 8 20 8 12 12 2 0 0 79 3.10
S 0 1 4 5 5 13 39 35 9 9 2 0 3 126 3.13
SSw 0 2 0 6 1 17 63 77 60 39 30 3 1 309 3.89
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TABLE 2.3-336 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION
BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS E
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS E - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <075 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 >10 Total
SW 2 2 8 6 6 25 62 43 41 15 4 2 1 218 3.19
WSW 2 2 5 8 6 22 16 12 7 2 2 0 0 85 240
W 2 3 5 5 4 8 17 4 5 5 3 0 0 63 2.59
WNW 2 3 7 7 4 4 6 9 2 3 0 0 0 49 2.15
NW 2 1 9 9 8 6 9 13 1 3 0 0 0 63 2.1
NNW 1 4 9 6 8 8 15 8 1 1 1 0 0 64 2.01
CALM 4 0 0 0 0 0 0 0 0 0 0 0 0 4 0.40

TOTAL 25 39 108 131 165 337 758 467 218 109 47 7 5 2419

NOTES:
1. Data from BLN Site Meteorological Tower, 41112006 - 3\31\2007.
2. Calms are wind speeds less than or equal to 0.45 m/sec.
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BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS F
HOURS AT EACH WIND SPEED AND DIRECTION

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-337 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION

STABILITY CLASS F - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <60 <80 <10 >10 Total

N 1 9 8 6 7 13 7 2 1 0 0 0 0 56 1.50
NNE 4 9 24 18 24 43 33 5 0 0 0 0 0 161 1.57
NE 5 1 13 18 30 80 150 39 4 0 0 0 0 350 2.10
ENE 1 3 5 5 8 1 6 5 0 0 0 0 0 45 1.65
E 0 2 1 2 0 3 2 0 0 0 0 0 0 1 1.46
ESE 0 4 3 2 3 2 3 0 0 0 0 0 0 18 1.35
SE 0 1 3 0 2 1 3 0 1 0 0 0 0 12 1.78
SSE 0 1 2 1 3 2 4 0 0 0 0 0 0 14 1.56
S 3 3 5 2 3 8 12 5 1 1 0 0 0 44 1.93
SSw 0 2 1 6 8 14 25 19 7 4 0 0 0 97 2.41
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TABLE 2.3-337 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION
BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS F
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS F - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind

Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 >10 Total
sSw 0 2 12 3 5 6 22 12 6 0 1 0 0 69 2.31
WSW 2 5 3 5 14 9 5 4 0 0 0 0 0 48 1.59
W 3 3 8 3 7 2 4 1 0 0 0 0 0 33 1.33
WNW 1 0 6 4 2 6 2 2 1 0 0 0 0 25 1.59
NW 3 4 4 5 6 2 1 1 0 0 0 0 0 27 1.19
NNW 3 1 7 7 1 4 3 3 0 0 0 0 0 30 1.43
CALM 14 0 0 0 0 0 0 0 0 0 0 0 0 14 0.40
TOTAL 41 62 117 89 126 207 284 99 22 5 1 0 0 1052
NOTES:
1. Data from BLN Site Meteorological Tower, 41112006 - 3\31\2007.
2. Calms are wind speeds less than or equal to 0.45 m/sec.
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BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS G
HOURS AT EACH WIND SPEED AND DIRECTION

Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR

TABLE 2.3-338 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION

STABILITY CLASS G - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind
Wind Speed (m/sec) Speed (m/sec)
DIR <06 <0.75 <10 <125 <15 <20 <30 <40 <50 <60 <80 <10 >10 Total

N 1 0 2 3 4 5 1 1 0 0 0 0 0 18 1.47
NNE 2 2 9 9 4 1 6 1 0 0 0 0 0 45 1.43
NE 1 2 13 12 19 24 54 21 4 0 0 0 0 149 2.12
ENE 1 5 1 12 1 7 5 2 0 0 0 0 0 54 1.36
E 5 2 3 2 1 5 1 1 0 0 0 0 0 21 1.27
ESE 3 0 3 2 1 0 1 0 0 0 0 0 0 1 1.03
SE 4 0 3 2 2 0 4 1 0 0 0 0 0 17 1.33
SSE 3 2 4 1 2 1 1 0 0 0 0 0 0 15 1.05
S 4 3 7 7 5 4 15 2 1 0 0 0 0 49 1.67
SSw 4 1 12 9 1 19 56 15 1 0 0 0 0 127 2.11
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TABLE 2.3-338 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF UPPER (55M) WIND SPEED AND DIRECTION
BY ATMOSPHERIC STABILITY CLASS — STABILITY CLASS G
HOURS AT EACH WIND SPEED AND DIRECTION

STABILITY CLASS G - DOUBLE PRECISION VALUES SUMMED IN TOTAL

Average Wind

Wind Speed (m/sec) Speed (m/sec)
DIR <06 <075 <10 <125 <15 <20 <30 <40 <50 <6.0 <80 <10 >10 Total
SW 3 0 6 11 19 27 43 14 4 0 0 0 0 127 2.08
WSW 2 2 8 7 2 11 5 1 0 0 0 0 0 39 1.45
W 1 2 8 2 2 3 3 1 0 0 0 0 0 23 1.39
WNW 0 3 4 0 1 2 3 1 0 0 0 0 0 15 1.44
NW 1 1 3 3 0 1 3 0 0 0 0 0 0 13 1.35
NNW 1 1 2 1 3 1 1 0 0 0 0 0 0 11 1.27
CALM 22 0 0 0 0 0 0 0 0 0 0 0 0 22 0.40
TOTAL 60 27 100 84 87 122 203 61 1 0 0 0 0 754
NOTES:
1. Data from BLN Site Meteorological Tower, 41112006 - 3\31\2007.
2. Calms are wind speeds less than or equal to 0.45 m/sec.
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24 HYDROLOGIC ENGINEERING

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

Subsection 2.4.1 of the DCD is renumbered as Subsection 2.4.15. This is being
done to accommodate the incorporation of Regulatory Guide 1.206 numbering
conventions for Section 2.4.

2.4.1 HYDROLOGIC DESCRIPTION

2411 Site and Facilities

The Bellefonte Nuclear Plant, Units 3 and 4, (BLN) is located on a peninsula
formed by the Town Creek embayment on the western shore of Guntersville
Reservoir at Tennessee river mile (TRM) 391.5, about 7 mi. northeast of
Scottsboro in Jackson County, Alabama. The BLN is located approximately 3 mi.
east of Hollywood, Alabama, and (43 river mi. upstream of Guntersville Dam
(Figure 2.4.1-201).

The BLN is located northeast of Bellefonte Units 1 and 2 as shown in

Figure 2.4.1-202. The BLN uses the existing natural-draft towers for circulating-
water-system cooling and mechanical draft towers for service-water-system
cooling, with makeup water coming from the Tennessee River/Guntersville
Reservoir.

The peninsula has elevations varying from approximately 594 ft. above mean sea
level (msl) along the banks of the Town Creek embayment to 830 ft. above msl
along the hilltops of River Ridge, which forms the southeastern border of the
peninsula. The elevation of the planned development area northwest of River
Ridge is between 600 ft., at the Town Creek embayment, and 670 ft. above msl at
the base of River Ridge. The standard plant-floor elevation of the safety-related
facilities is established at 628.6 ft. above msl. The center of the nonsafety-related
natural-draft cooling towers is located about 2400 ft. to the southwest of the
reactor buildings at a grade elevation of 627 ft. above msl (Figure 2.4.1-202).
Locations and topographic profiles showing the relationship between the BLN site
and the Tennessee River Valley/Guntersville Reservoir are illustrated on

Figures 2.4.1-201 and 2.4.1-202. Grading and drainage improvements are
illustrated on Figure 2.4.2-202.

The Guntersville Reservoir, the principal source of makeup water for the cooling-
tower system, is discussed in detail in Subsection 2.4.1.2. Makeup water is
withdrawn through an inlet channel located at TRM 392.1 and pumped to the site
via a pipeline. Blowdown water from the cooling-water system is expected to be
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discharged through a separate pipeline to the Guntersville Reservoir about
4600 ft. downstream from the intake structure at TRM 391.2 (Figure 2.4.1-202).

The plant arrangement is composed of five principal building structures: the
nuclear island, turbine building, annex building, diesel generator building, and
radwaste building as described in DCD Section 1.2. Of the five principal
structures, only the nuclear island is designed to Category | seismic requirements
and contains safety-related equipment for accident mitigation. The nuclear island
consists of a free-standing steel containment building, a concrete shield building,
and an auxiliary building. Floor elevation of the nuclear island is set at 628.6 ft.
above msl. The locations of these safety-related components are shown on
Figure 2.1-201. The elevation for the BLN facilities and accesses are listed in
Table 2.4.1-201.

The maijority of the natural surface runoff surrounding the BLN site area flows in a
north or northwesterly direction into the Town Creek drainage basin with a minor
amount of flow along natural gaps in River Ridge into the Tennessee River/
Guntersville Reservoir. At the location of the plant facilities, the surface drainage
is directed to the yard holding pond and probable maximum precipitation ditch.
Runoff collected in the yard holding pond and probable maximum precipitation
ditch drains by overflow weirs or sheet flow into the Town Creek embayment. A
small amount of surface runoff on the northeast side of the plant facilities flows
along the natural gap and piping grade towards the inlet structure and into
Guntersville Reservoir. The higher topography of River Ridge to the southeast of
the plant site area directs surface-water flow from the northwestern slopes of
River Ridge towards the inlet structure, or southwest towards the natural gap
leading to the barge loading dock and into the Guntersville Reservoir. A
description of the site grading and earthwork is presented in Subsection 2.4.2.3.

A bathymetric survey was conducted on September 25-27, 2006, in the
Tennessee River, and in the vicinity of the intake and discharge structures.
Figure 2.4.1-203 depicts water depth obtained from the bathymetric survey within
the adjacent portions of the Tennessee River and in the intake channel. Water
temperatures were taken at the surface, then at 10-ft. increments to a depth of
20 ft. where allowable, due to the total depth of the water at that location.
Water-velocity measurements were taken at the surface, then at 5-ft. increments
to a depth of 4.6 m (15 ft.) where allowable, due to the total depth of the water at
that location. In general, temperature did not vary with depth.

Soil characteristics are discussed in Subsection 2.5.4 and land-use maps are
provided in Section 2.1.

24.1.2 Hydrosphere
The BLN is located in the Guntersville watershed, U.S. Geological Survey (USGS)

hydrologic unit code 06030001, one of 32 watersheds in Region 06 — Tennessee
River watershed (Figure 2.4.1-204). The Guntersville watershed incorporates
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portions of Marion, Franklin, and Grundy counties in Tennessee and Jackson,
Marshall, and Dekalb counties in Alabama.

The Tennessee River has been identified as the most intensively used river in the
country; however, about 94 percent of the water taken from the river is returned to
the system and reused downstream, making the region one of the lowest water
consumers in the United States. About 12 billion gal. of water are taken from the
river system each day. In 2000, 84 percent of that water was used for cooling at
power plants with greater than 99 percent of the cooling water returned to the
river. The other withdrawals were for industrial use (10 percent), public supply

(5 percent), and irrigation (<1 percent) (Reference 228).

24.1.21 Tennessee River/Guntersville Reservoir

The Tennessee River system is the nation’s fifth largest river system with a
drainage area of 40,910 sq. mi. (Reference 241) and a length of approximately
652 mi. (Reference 225). At the BLN, the Tennessee River is approximately
3400 ft. wide with depths up to 30 ft. at normal pool elevation. Navigation is
provided by maintaining a minimum channel depth of 11 ft. Flow is generally
toward the southwest. The average flow rate of the Tennessee River at the BLN is
38,850 cfs. The drainage area of the Tennessee River at Nickajack Dam, 33 mi.
upstream, is 21,870 sq. mi. Downstream from the BLN at Guntersville Dam, the
drainage area is 24,450 sq. mi.

There are currently 30 major reservoirs in the TVA system upstream from the
BLN, 11 of which provide nearly 5 million ac.-ft. of reserved flood-detention
capacity during the main flood season (Reference 223). Reservoirs, dams, dam
construction, reservoir operations, and modeling data are discussed in
Subsection 2.4.4. Information for the nine primary dams along the Tennessee
River upstream and downstream on the BLN site are tabulated in Table 2.4.1-203
(Reference 227).

The Guntersville Reservoir is approximately 76 mi. long and provides almost

890 mi. of shoreline. Guntersville Reservoir is the second largest reservoir on the
Tennessee River with 67,900 ac. of water surface and a normal maximum pool
volume of 1,018,000 ac.-ft. Because a certain water depth must be maintained for
river navigation, Guntersville is one of the most stable TVA reservoirs, fluctuating
only two ft. between its normal minimum pool in the winter and maximum pool in
the summer. When the TVA established the stairway of dams and locks that
turned the Tennessee River into a river highway 652 mi. long, the rural town of
Guntersville was transformed into a major port. Several large companies now
have terminals at Guntersville for processing and distributing grain, petroleum,
and wood products.

Elevation-storage relationships for Guntersville Reservoir and Nickajack
Reservoir are shown on Figures 2.4.1-205 and 2.4.1-206, respectively. Curves
determined at selected years as part of the TVA’'s program of monitoring changes
due to sedimentation are also shown. Actual sediment deposits in
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14 flood-detention reservoirs were reported to have reduced total reservoir
capacity by only 1.8 percent, or 226,000 ac.-ft. between dam closures and 1961.
Projection to the year 2020 shows an additional 300,000 ac.-ft. of accumulation or
an additional 2.4 percent reduction in total capacity; however, less than 2 percent
of the sediment deposits are within the reserved flood-detention capacity of the
reservoirs. Thus, sediment deposits are not expected to significantly reduce the
flood-detention capacity of the reservoirs.

24122 Town Creek

Town Creek begins about 2.5 mi. southwest of the BLN and flows northeastward
into Guntersville Reservoir at TRM 393.5 via the Town Creek embayment. The
drainage area of the Town Creek embayment at the plant is 5.94 sq. mi. Town
Creek forms a 4.2-mi. embayment that is also fed by six small unnamed tributaries
with less than 1 sqg. mi. of drainage area. The depth of the Town Creek
embayment varies from approximately 2 ft., in the area of the County Rd. 33
bridge, to approximately 10 ft. in the embayment area north of the Bellefonte Road
bridge. In general, depth is less than 5 ft. Surface elevations are generally
consistent with those of Guntersville Reservoir and fluctuate based on pool
elevations and daily operations of Nickajack and Guntersville Dams.

24.1.2.3 Water-Control Structures
2.4.1.2.31 New Water-Control Structures

The Guntersville Reservoir is bounded by two existing dams; Guntersville Dam,
located 43 mi.downstream of the BLN, and Nickajack Dam, located 33 mi.
upstream. Both of these dams are owned and operated by the TVA and are used
for flood control, navigation, and hydroelectric power generation. The dams
include an integrated system of locks for barge and river transportation. No
additional water-control structures are planned or required for the facility.

241232 Raw Water Intake Pumping Station

The intake pumping station is a reinforced concrete box-type structure housing
the cooling-tower makeup pumps, service water makeup pumps, strainers,
valves, and associated piping. The raw water system contains no safety-related
equipment, nor does loss of its normal operating capability adversely affect any
safety-related components.

The intake structure is located at the end of a manmade channel on the west bank
of the Tennessee River near TRM 392.1. The blowdown discharge line is located
downstream of this channel to avoid recirculation of plant effluent to the intake.
The channel is a mid-channel trench approximately 7.6 m (25 ft.) wide, excavated
into rock for maintenance of the raw water supply.

The bottom of the intake structure is at elevation 537 ft. above msl to allow for
operation under low-water conditions. The operating deck is at elevation 607 ft.
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above msl to protect the pumps and motors from the Tennessee River design
flood level. The structure houses five pumps per unit. There are three cooling-
tower makeup pumps, each sized such that two pumps adequately supply the
required makeup flow of 22,500 gpm. There are also two ancillary raw water
pumps, each sized to provide 100 percent of the required makeup to the service-
water system and the demineralized water treatment system under normal
operating conditions and during periods of peak demand.

Traveling water screens provide coarse screening of floating and suspended
debris, and prevent aquatic life from entering the structure. The screens are the
single-flow-through automatic cleaning type. Two screens are provided for each of
the two supply loops at the inlet to the intake structure. Each of the two screens on
each loop has sufficient capacity to screen the total water required for one loop.
The river intake screens are sized so that the through-screen flow velocity is less
than 0.5 fps. If fouling occurs, the screens are cleaned by back-flushing.

Sediment buildup in the intake channel is monitored and removed as required.
241.23.3 Guntersville Dam

Guntersville Dam was completed in 1939 and is presently used for navigation,
flood control, hydroelectric power, and recreation. It consists of a soils and rock
foundation with a combination concrete and gravity earthfill structure. The dam
measures 3979 ft. in length, with a structural height of 94 ft. and a hydraulic height
of 78 ft. The dam contains two locks. The main lock measures 110 ft. wide and
600 ft. long; the auxiliary lock measures 60 ft. wide and 360 ft. long. The gated
spillway measures 720 ft. long. The embankments were raised 7.5 ft. to
elevation 617.5 ft. above msl in 1995.

Guntersville Dam controls a drainage area of 24,450 sq. mi. with a maximum dam
discharge rate of 650,000 cfs. Guntersville Reservoir has a reported surface area
of 67,900 ac. (normal minimum pool) with a maximum storage capacity of
1,049,000 ac.-ft. (normal maximum pool) (Reference 234).

Guntersville Dam is designed to withstand the probable maximum flood (PMF)
event (described in further detail in Subsection 2.4.2). Seismic effects on
hydrology at the site are discussed in Subsection 2.4.3.

241234 Nickajack Dam

Nickajack Dam was completed in 1967 and is presently used for navigation, flood
control, hydroelectric power, and recreation. It consists of a soils and rock
foundation with a combination concrete and gravity earthfill structure. The dam
measures 3767 ft. in length, with a structural height of 81 ft. and a hydraulic height
of 74 ft. The dam contains two locks, measuring 110 ft. wide and 800 ft. long, and
a controlled, gated spillway that is 400 ft. long.
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Nickajack Dam controls a drainage area of 21,870 sq. mi. with a maximum dam
discharge rate of 1500,000 cfs. Nickajack Reservoir has a reported surface area
of 9930 ac., with a normal storage capacity of 220,100 ac.-ft. and a maximum
storage capacity of 251,600 ac.-ft.

In 1992, the south embankment was raised 5 ft. to elevation 2657 ft. above msl. A
roller-compacted concrete overflow dam 1900 ft. long with top elevation at 634 ft.
above msl| was added below the north embankment. The north embankment was
left with top elevation at 652 ft. above msl, and is allowed to overtop and fail down
to the concrete overflow dam in extreme flood events.

Nickajack Dam (north embankment) would be overtopped during the PMF event,
(described in further detail in Subsection 2.4.2). Seismic effects on hydrology at
the site are discussed in Subsection 2.4.4.

241.2.4 Surface-Water Use

There are approximately 19 significant water users in the Guntersville Reservoir
watershed area that withdraw approximately 1510 Mgd. Twelve of these water
users are public-supply providers to local communities, and they withdraw
approximately 0.5 to 5.0 Mgd. The largest water user is TVA's Widows Creek
Fossil Plant, which which withdraws and discharges approximately 1500 Mgd for
thermoelectric power generation. Table 2.4.1-202 lists local surface-water users
and use category, as well as detailed information such as facility name, county,
intake location (if known), average monthly withdrawal and discharge rates (if
known), average monthly consumption rates, and water source. Due to its
sensitive nature, distance from the BLN site and water withdrawal locations have
been omitted from Table 2.4.1-202 and are provided, as required, to the
appropriate personnel on an as-needed basis. There may be several private,
small-quantity water users (irrigation) in this area, including two golf courses and
two farms that are not listed in Table 2.4.1-202, because their use is not significant
with regard to the total river flow.

241.2.5 Groundwater Use

Groundwater is not used at the BLN. Groundwater is fully discussed in
Subsection 2.4.12.

2.4.2 FLOODS

2.4.2.1 Flood History

Floods on the Tennessee River occur primarily as a result of precipitation runoff
from its major tributaries, the Clinch, French Broad, Holston, Little Tennessee, and

Hiwassee Rivers. The Tennessee Valley Authority (TVA) reservoir system was
designed with flood control as one of its primary purposes. Available flood control
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storage in the system varies with the time of year and potential flood threat. The
reservoir system in the eastern portion of the basin was primarily planned to
protect Chattanooga, Tennessee from flooding. This portion of the basin is drained
by five of the Tennessee River's largest tributaries, the Hiwassee, Clinch, Little
Tennessee, French Broad, and Holston rivers, and by 180 mi. of the main river
itself. The multipurpose tributary reservoirs in the upper system provide
approximately 4 million ac.-ft. of storage, or approximately 6 in. of runoff between
January 1 and March 15. Almost 90 percent of this storage is provided by five
major reservoirs (Norris, Cherokee, Douglas, Fontana, and Hiwassee reservoirs),
each of which is located on one of the major tributary rivers. Flood storage is
maximized from January to March to accommodate the flood season.

The three main river reservoirs above Chattanooga, Tennessee (Chickamauga,
Watts Bar, and Ft. Loudoun-Tellico) provide only 955,300 ac.-ft. of storage, or
2.8 in. of runoff on January 1, a relatively small amount of the total upper system
flood storage. These mainstream reservoirs, however, play an essential part in,
reducing the flood crest at Chattanooga as they provide regulation of the
otherwise uncontrolled 7400 sq. mi. area between Chattanooga and the tributary
dams.

Prior to the completion of the TVA reservoir system, most valleys in the Basin
were subject to periodic flooding. Reducing the flood risk at Chattanooga became
a major priority in the design of the TVA reservoir system and remains a major
operating priority today (Reference 211). The operation of the reservoir system
upstream of Chattanooga, Tennessee effectively regulates flood flows at the BLN.

There have been dams in the drainage basin since the early 1910s. Significant
regulation began with the completion of Norris Dam in 1936. By 1944, the major
flood control dams had been completed by the TVA. Several smaller flood control
structures were completed by 1952. Significant changes to the watershed had
been completed by 1979. However, flood records after 1952 can be considered
representative of the current regulated conditions of the Tennessee River.
Elevations provided in this subsection are above mean sea level (msl).

The drainage area of the Tennessee River at the BLN, Tennessee River mile
(TRM) 391.5, is 23,340 sq. mi. Four U.S. Geological Survey (USGS) gauges are
used to determine flood history. The South Pittsburg gauging station (USGS

No. 03571850) is located upstream of the site and downstream of Nickajack Dam
at about Tennessee River Mile 418. The gauge has a drainage area of

22,640 sq. mi., about 97 percent of the drainage area at the BLN. The gauge has
been discontinued and has a peak flow broken period of record from 1917 to
1987. Table 2.4.2-201 summarizes the peak flows for periods prior to and after
regulation.

The Chattanooga gauging station (USGS No. 03568000) has a drainage area of
21,400 sq. mi. and is located upstream of Nickajack Dam at about TRM 467.6.
The gauge currently operates and provides annual peak flow data. For
comparison, Table 2.4.2-202 summarizes the Chattanooga gauge peak flows.
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The Guntersville gauging station (USGS No. 03573500) is located downstream of
the site at TRM 358 and has a drainage area of 24,340 sqg. mi. The gauge has
been discontinued and has a peak flow broken period of record from 1867 to
1938. Guntersville Dam, at TRM 349, was completed in 1939. The maximum
recorded gauge height occurred in 1867. Table 2.4.2-203 summarizes the peak
flows for the period prior to regulation.

The Whitesburg gauging station (USGS No. 03575500) has a drainage area of
25,610 sq. mi. and is located downstream at about TRM 334, below Guntersville
Dam. The gauge currently operates and provides annual peak flow data. For
comparison, Table 2.4.2-204 summarizes the Whitesburg gauge peak flows.

Prior to current regulated conditions, the maximum flood occurred in March 1867.
A peak flow of 459,000 cfs, measured at Chattanooga, Tennessee, occurred on
March 11, 1867. The peak flood elevation at South Pittsburg, Tennessee was
625.61 ft. (Reference 206) The flood peaked at elevation 594.31 ft. near the
present day Guntersville Dam on March 13, 1867. Flow was not recorded at this
location. In 1986, the peak flood elevation of this event at the BLN site was
estimated to be 610.80 ft. Present day regulation would significantly reduce this
estimate. Additional significant floods prior to current regulated conditions
occurred in 1875, 1886, and 1917. Major regional historical floods are
summarized in Table 2.4.2-205.

The maximum flood in this area under current regulated conditions occurred on
March 18, 1973. The peak flow measured at South Pittsburg, Tennessee was
315,000 cfs with a peak elevation of 615.34 ft. The flood peaked at elevation
595.72 ft. at the Guntersville Dam (Reference 206). The March 18, 1973 flood
elevation at the BLN site is estimated to be 602.2 ft. Additional significant floods
under current regulated conditions occurred in 1984 and 2003. Major regional
historical floods are summarized in Table 2.4.2-205.

Since the completion of Guntersville Dam, the highest recorded elevation for
Guntersville Reservoir is 596.29 ft. and occurred on March 2, 1944

(Reference 215). Reservoir elevation is measured at a location near the dam at
about TRM 349. Based on interpolation of the TVA flood risk profile

(Reference 224), this corresponds to a water surface elevation of 601.4 ft. at the
BLN. With the reservoir elevation at the top of the gates, 595.44 ft., Guntersville
Dam can discharge about 511,000 cfs (Reference 215). Figure 2.4.2-201 provides
the TVA flood risk profile with historical flood data included.

No historical data exists regarding flooding due to surges, seiches, tsunamis, dam
failures, or flooding due to landslides. Surge and seiches are discussed in
Subsection 2.4.5. Tsunamis are discussed in Subsection 2.4.6. Dam failures are
discussed in Subsection 2.4.3 and Subsection 2.4.4. Landslides are discussed in
Subsection 2.4.9. Historical information related to icing and ice jams is provided in
Subsection 2.4.7.
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24.2.2 Flood Design Considerations

The BLN conforms to Regulatory Position 1 of Regulatory Guide 1.59. There are
no safety-related structures that could be affected by floods and flood waves.

The type of events evaluated to determine the worst potential flood include

(1) probable maximum precipitation (PMP) on the total watershed and critical sub-
watersheds including seasonal variations and potential consequent dam failures,
as discussed in Subsection 2.4.3, (2) dam failures, as discussed in

Subsection 2.4.4, including in a postulated safe shutdown earthquake with a
coincident 25-year flood or operating basis earthquake with a coincident one-half
PMF, (3) local intense precipitation, and (4) two year coincident wind waves, as
discussed in Subsection 2.4.3. Local intense precipitation is discussed below.
Both static and dynamic assumed hypothetical conditions to determine the design
flood protection level are evaluated in Subsection 2.4.3 and Subsection 2.4.4.

Specific analysis of Tennessee River flood levels resulting from ocean front
surges, seiches, and tsunamis is not required because of the inland location and
elevation characteristics of the BLN. Additional details are provided in
Subsections 2.4.5 and 2.4.6. Snowmelt and ice effect considerations are
unnecessary because of the temperate zone location of the BLN. Additional
details are provided in Subsection 2.4.7. Flood waves from landslides into
upstream reservoirs required no specific analysis due to the small volume of
available landslide material and regional geology. Additional details are provided
in Subsection 2.4.9 and Section 2.5.

The maximum flood level at the BLN is elevation 622.5 ft. This elevation would
result from a sequence of March storms producing a maximum rainfall on the
21,400 sq. mi. watershed above Chattanooga as described in Subsection 2.4.3.
Coincident wind waves would create maximum waves of 5.41 ft. (trough to crest)
and produce maximum flood levels of elevation 624.03 ft., including wind wave
setup and runup. The BLN safety-related structures are located above the worst
potential flood considerations at elevation 628.6 ft.

24.2.3 Effects of Local Intense Precipitation

The BLN drainage system was evaluated for a storm producing the PMP on the
local area. The site is graded such that runoff will drain away from safety-related
structures to drainage channels and subsequently to the Tennessee River. The
PMP flood analysis assumes that all discharge structures are non-functioning.
The site grading and drainage plan is shown in Figure 2.4.2-202.

Flow for drainage area A is directed away from the site by channel flow. However,
under local intense precipitation conditions overflow spills into drainage area B. A
typical channel cross section is represented by a 4 ft. deep, grass-lined, V-shaped
channel with 3:1 (horizontal:vertical) side slopes. The upper length of the channel
that overflows into drainage area B has a 0.66 percent slope. The lower length of
the channel has a 2 percent slope.
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Drainage area B captures runoff in a low area catch basin. The catch basin is
assumed non-functional. Weir flow determines the water surface elevation for
runoff exiting drainage area B. The weir is modeled using a low point of 625.5 ft.
with 100:1 (horizontal:vertical) side slopes up to 626 ft., and 50:1
(horizontal:vertical) side slopes beyond that.

Drainage area C receives the overflow from drainage area B and captures runoff
in a low area catch basin. The catch basin is assumed non-functional. Weir flow
determines the water surface elevation for runoff exiting drainage area C. Runoff
from drainage area C exits the site unobstructed.

Drainage area D captures a portion of the runoff from the two units. Flow is
constricted at one point and analyzed as channel flow. A typical channel cross
section is represented by a 87 ft. wide trapezoidal channel with average side
slopes of 57:1 (horizontal:vertical). At the point of evaluation, the channel invert is
623 ft. elevation with a channel depth of 4 ft. and a minimum slope is 0.67 percent.
Flow then exits the site unobstructed.

Drainage areas E and F capture flow from a portion of the two units where runoff
is partially obstructed by a building. Small channels direct runoff along the building
and away from the safety-related structures. Runoff then exits the site
unobstructed. A typical cross section is represented by a 4 ft. wide trapezoidal
channel with 50:1 (horizontal:vertical) and 3:1 (horizontal) side slopes. At the point
of evaluation the channel invert is elevation 625. The channel depth is limited to
2 ft. and the slope is 0.5 percent. All other areas direct water away from safety-
related structures unobstructed over open sloped paved areas between 0.5 and
2 percent and grass covered areas at 2 percent.

The local intense PMP is defined by Hydrometeorological Report (HMR) No. 56
(Reference 248). The 1 sq. mi. PMP values for durations from 5-minutes to
24-hours are determined using the procedures as described in HMR No. 56. As
indicated in HMR 56, the 1 sq. mi. PMP rates may also be considered the point
rainfall for areas less than 1 sq. mi. The derived PMP curve is detailed in

Table 2.4.2-206 and Figure 2.4.2-203. The corresponding PMP intensity duration
curve is shown in Figure 2.4.2-204.

The rational method is used to determine peak runoff rates from specified areas
(Reference 248). The rational method is given by the equation:

Q =k*C*i*A
where: Q = runoffin cfs
k = constant = 1 for English units

C = unitless coefficient of runoff
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i =intensity in in/hr

A =drainage area in ac.

Rainfall duration is assumed to be equal to or greater than the time of
concentrations for each site drainage area. The corresponding intensity is
determined using Figure 2.4.2-204. Runoff coefficients are assumed equal to one,
to maximize runoff and account for saturated antecedent conditions.

Time of concentration is the time required for runoff to travel from the most
hydraulically distant point of the drainage area to the point of interest. Time of
concentration is determined using the methods of the Natural Resources
Conservation Service Technical Release 55 (Reference 214). The time of
concentration includes travel time components for overland flow, shallow
concentrated flow and channel flow.

Water surface elevations for overflow areas are derived from the broad crested
weir flow equation, given by:

Q =C*L* H3/2
where: Q = volumetric flow rate in cfs
C = weir flow coefficient

= weir length in ft.

L

H = weir energy head in ft.
The U.S. Army Corps of Engineers HEC-RAS version 3.1.3 standard-step,
backwater analysis computer software was used to model the interaction of
drainage areas B and C. Water surface elevations were determined using the
HEC-RAS inline weir structure feature and a weir flow coefficient of 2.6. Cross

sections were developed using the graded contours. Flow was modeled using
steady state conditions.

Water surface elevations for channel flow areas are derived from the mass
continuity equation, given by:

Q =V*A
where: Q = volumetric flow rate cfs
V = mean flow velocity in ft/s

A = cross sectional flow area in sq. ft.
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Velocity for open channel flow is determined using the Manning's formula given
by:

Vo o= (k#2812
where: V = average velocity in ft/s
k = constant = 1.49 for English units

—_

= hydraulic radius in ft. and is equal to a/p,,

a = cross sectional flow area in sq. ft.

py = wetted perimeter in ft.

s = slope of hydraulic grade line in ft/ft

n = Manning's roughness coefficient for open channel flow

A Manning's roughness coefficient of n = 0.035 is used for the developed site
area. Offsite undeveloped areas are represented by a Manning’s roughness
coefficient of n = 0.050.

Table 2.4.2-207 contains details and resulting water surface elevations for the
drainage areas identified in Figure 2.4.2-202. Backwater analysis from drainage
areas B and C results in a maximum water surface elevation of 627.53 ft. in the
vicinity of the safety-related structures. A sensitivity analysis was performed by
increasing and decreasing the roughness coefficient by 50 percent. The resulting
water surface elevations did not exceed plant elevation. The BLN safety-related
structures are located above the effects of local intense precipitation at elevation
628.6 ft.

The plant design is based on a PMP of 19.4 in/hr and 6.3 in/5 min. As shown in
Figure 2.4.2-203 and Table 2.4.2-201, the site is within the plant design limits for
PMP. Roofs are sloped to preclude ponding of water.

Town Creek is the largest tributary stream in the vicinity of the BLN. The Town
Creek watershed is approximately 10.84 sq. mi. Because of its small size and
drainage into the Guntersville Reservoir, Town Creek will not create potential flood
problems for the BLN safety-related facilities. Based on USGS quadrangle
contours and the normal full pool elevation of 595 ft., the Town Creek Reservoir
can accommodate the total 24-hr, 10 sq. mi. PMP without discharge to the
Guntersville Reservoir. The resulting water surface elevation is 610.68 ft. This
accounts for total rainfall runoff conversion without any precipitation losses.

Due to the temperate climate and relatively light snowfall, significant icing is not
expected. Based on the site layout and grading, any potential ice accumulation on
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site facilities is not expected to affect flooding conditions or damage safety-related
facilities. Ice effects are discussed in Subsection 2.4.7.

243 PROBABLE MAXIMUM FLOOD ON STREAMS AND RIVERS

The probable maximum flood (PMF) was determined from the probable maximum
precipitation (PMP) for the watershed located hydrologically above the plant with
consideration given to seasonal and aerial variations in rainfall. The guidance of
Appendix A of Regulatory Guide 1.59 was followed in determining the PMF by
applying the guidance of ANSI/ANS-2.8-1992 (Reference 203).
ANSI/ANS-2.8-1992 was issued to supersede ANSI N170-1976, which is referred
to by Regulatory Guide 1.59. ANSI/ANS-2.8-1992 is the latest available standard.

2.4.3.1 Probable Maximum Precipitation

PMP was defined for the TVA by the National Weather Service and is published in
Hydrometeorological Reports (HMR) 41 (Reference 220), 47, (Reference 219),
and 56 (Reference 248). These reports define depth-area-duration characteristics
and antecedent storm potentials and incorporate orographic effects of the
Tennessee River valley. HMR 56, the most recent report covering the watershed,
but only applies to watershed basins up to 3000 sq. mi.; however, HMR 56
indicates that for basins larger than 3000 sqg. mi. individual basin studies, such as
HMR 41, should be used.

A March storm was determined to be critical for main Tennessee River
watersheds. Due to the temperate climate of the watershed and relatively light
snowfall, snow melt is not a factor in generating the maximum floods for the
Tennessee River in the area of the BLN.

The PMF discharge at the BLN was determined to result from the 21,400 sqg. mi.
storm producing the PMP on the watershed above Chattanooga with the
downstream orographically fixed storm pattern, as defined in HMR 41. A standard
time distribution pattern was adopted for the storms based upon major observed
storms transposable to the Tennessee Valley and in conformance with the usual
practice of Federal agencies. This places the heavy precipitation in the middle of
the storm. The adopted distribution mass curve is shown in Figure 2.4.3-201. The
adopted sequence conforms closely to that used by the U.S. Army Corps of
Engineers.

There are two possible isohyetal patterns producing the 21,400 sq. mi. area
depths presented in HMR 41. The critical downstream isohyetal pattern is shown
on Figure 2.4.3-202. The PMP storm would occur in the month of March and
would produce 15.6 in. of rainfall in three days. The storm producing the PMP
would be preceded by a 3-day antecedent storm producing 6.4 in. of rainfall,
which would end 3 days prior to the start of the PMP storm. This is the same PMP
storm that produces the PMF at the Sequoyah Nuclear Plant. Figure 2.4.3-202
also includes the maximum 3-day PMP. Precipitation temporal distribution is
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determined by applying the mass curve, Figure 2.4.3-201, to the basin rainfall
depths in Table 2.4.3-201.

2.4.3.2 Precipitation Losses

A multi-variable relationship, used in the day-to-day operation of the TVA system,
has been applied to determine precipitation excess directly. The relationships
were developed from observed data. They relate precipitation excess to the
rainfall, week of the year, geographic location, and antecedent precipitation index
(API). In their application, precipitation excess becomes an increasing fraction of
rainfall as the storm progresses in time and becomes equal to rainfall when from
6 to 16 in. have fallen. An API determined from historical floods was used at the
start of the antecedent storm.

Basin rainfall, precipitation excess, and API are provided in Table 2.4.3-201. The
average precipitation losses for the watershed above Guntersville Dam are

2.24 in. for the 3-day antecedent storm and 1.76 in. for the 3-day main storm. The
losses are approximately 35 percent of antecedent rainfall and 11 percent of the

PMP respectively.

2.4.3.3 Runoff and Stream Course Models

The runoff model used to determine Tennessee River flood hydrographs at the
BLN is divided into 50 unit areas and includes the total watershed above
Guntersville Dam. The watershed unit areas are shown in Figure 2.4.3-203. The
watershed rises to the east and north in the rugged southern Appalachian
Highlands and the valley and ridge physiographic province to the northeast. About
20 percent of the total watershed rises above elevation 3000 ft. above mean sea
level (msl) with a maximum elevation of 6684 ft. msl at Mt. Mitchell North Carolina.
Topographic details in the area of the BLN are discussed in Subsection 2.4.1.

A TVA developed flood hydrology computer model was used to model the rainfall
runoff using unit hydrographs. Unit area and hydrograph details are provided in
Table 2.4.3-202. The unit area flows are combined with appropriate time
sequencing or channel routing procedures to compute inflows into the most
upstream reservoirs which in turn are routed through the reservoirs using
standard hydrology techniques. Resulting outflows are combined with additional
local inflows and carried downstream using appropriate time sequencing or
routing procedures including unsteady flow routing. A standard base flow of

2.5 cfs/sq. mi. was also included in the model.

Unit hydrographs were developed for each unit area for which discharge records
were available from maximum flood hydrographs either recorded at stream
gauging stations or estimated from reservoir headwater elevation, inflow and
discharge data. For ungauged unit areas synthetic unit graphs were developed
from relationships relating the unit graph peak flow to the drainage area size and
time to peak in terms of watershed slope and length developed from the
computed unit graph parameters. Unit hydrographs are provided in
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Figures 2.4.3-204, 2.4.3-205, 2.4.3-206, 2.4.3-207, 2.4.3-208, 2.4.3-209,
2.4.3-210, 2.4.3-211, 2.4.3-212, 2.4.3-213, 2.4.3-214, 2.4.3-215, and 2.4.3-216.

Tributary reservoir routings, except for Tellico, were made using the Goodrich
semigraphical method and flat pool storage conditions. Main river reservoir and
Tellico routings were made using unsteady flow techniques. Unsteady flow
routings were computer solved with the Simulated Open Channel Hydraulics
(SOCH) mathematical model, based on the equations of unsteady flow,
developed by TVA. Boundary conditions prescribed were inflow hydrographs at
the upstream boundary, local inflows, and headwater discharge relationships at
the downstream boundary based upon normal operating rules, or based upon
rated curves when the structure geometry controlled. Reservoir operating curves
are provided in Figures 2.4.3-217, 2.4.2-218, 2.4.3-219, 2.4.3-220, 2.4.3-221,
2.4.3-222, 2.4.3-223, 2.4.2-224, 2.4.3-225, 2.4.3-226, 2.4.3-227, 2.4.3-228,
2.4.3-229, 2.4.3-230, 2.4.3-231, 2.4.3-232, 2.4.3-233, 2.4.3-234, 2.4.3-235,
2.4.3-236, and 2.4.3-237. Ocoee #2 is a run-of-river project and does not have an
operating curve.

Stage discharge rating curves are provided in Figures 2.4.3-238, 2.4.3-239,
2.4.3-240, 2.4.3-241, 2.4.3-242, and 2.4.3-243 for the Tennessee River
reservoirs. The figure for Nickajack Dam contains a composite of two headwater
rating curves. One is based on no failure and the second is based on failure of the
north embankment. The PMF is developed using the curve incorporating failure of
the north embankment.

The figure for Chickamauga Dam contains three headwater rating curves.
Proposed dam safety modifications to allow overtopping have not been
performed. One curve represents existing conditions, a second curve represents
conditions during modifications requiring a cofferdam, and the third curve
represents completed modifications. The PMF is developed using the curve
incorporating completed modifications. However, Chickamauga failure under
current conditions is also considered in Subsection 2.4.3.4.

An unsteady flow mathematical model for the 75.7 mi. long Guntersville Reservoir
was divided into thirty-six, 2.1 mi. reaches providing thirty-seven equally spaced
grid points. A 2.5 minute time step was used and represents the largest time step
which maintained a stable numerical solution and also reproduced observed flow
conditions. The unsteady flow model was verified at six gauged points within
Guntersville Reservoir using 1973 flood data. Comparison between observed and
computed stages in Guntersville Reservoir is shown in Figure 2.4.3-244.
Nickajack Reservoir (Figure 2.4.3-244) was also verified using 1973 flood data.

The unsteady flow mathematical model for the 49.9 mi. long Fort Loudoun
Reservoir was divided into twenty-four, 2.08 mi. reaches. The model was verified
at three gauged points in Fort Loudoun Reservoir using 1963 and 1973 flood data.
The unsteady flow model was extended upstream on the French Broad and
Holston Rivers to Douglas and Cherokee Dams, respectively. The French Broad
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and Holston River unsteady flow models were verified at one gauged point each
(Mile 7.4 and 5.5, respectively), using 1963 and 1973 flood data.

The Little Tennessee River was modeled from Tellico Dam, Mile 0.3, through
Tellico Reservoir to Chilhowee Dam at Mile 33.6, and upstream to Fontana Dam
at Mile 61.0. The model for Tellico Reservoir to Chilhowee Dam was tested for
adequacy by comparing its results with steady-state profiles at 1,000,000 cfs and
2,000,000 cfs computed by the standard-step method. Minor decreases in
conveyance in the unsteady flow model yielded good agreement. The average
conveyance correction found necessary in the reach below Chilhowee Dam to
make the unsteady flow model agree with the standard-step method was also
used in the river reach from Chilhowee to Fontana Dams.

Fort Loudoun and Tellico unsteady flow models were joined by a canal unsteady
flow model. The canal was modeled with five equally-spaced cross sections at
525 ft. intervals for the 2100 ft. long canal.

The unsteady flow routing model for the 72.4 mi. long Watts Bar Reservoir was
divided into thirty-four, 2.13 mi. reaches. The Watts Bar model was verified at two
gauged points within the reservoir using 1963 flood data.

The unsteady flow routing model for the total 58.9 mi. long Chickamauga
Reservoir was divided into twenty-eight, 2.1 mi. reaches. The Chickamauga
Reservoir unsteady flow model was verified at four gauged points within the
reservoir 1973 flood data.

Verifying the models with actual data approaching the magnitude of the PMF is
not possible. Therefore, using extreme flows, steady-state model elevations were
compared with elevations computed using the standard step method. The
example rating curve shown in Figure 2.4.3-245 depicts this comparison.

The watershed runoff model was verified by using it to reproduce the March 1963
and March 1973 floods. Observed volumes of precipitation excess were used in
the verification. Comparisons between observed and computed outflows from
Hales Bar and Guntersville Dams for the 1963 flood are shown in

Figure 2.4.3-246. The comparisons for the 1973 flood at Nickajack and
Guntersville dams are shown in Figure 2.4.3-247.

Normal reservoir operating procedures were used in the antecedent storm. These
used turbine and sluice discharges in the tributary reservoirs. Turbine discharges
are not used in the main river reservoirs after large flood flows develop because
head differentials are too small. Normal operating procedures were used in the
principal storm except that turbine discharge was not used in either the tributary or
main river dams. All spillway gates were determined to be operable without
failures during the flood. TVA's operation and maintenance procedures, updated
as an integral part of its dam safety program consistent with the Federal
guidelines for dam safety, provide a basis for expecting the spillway gates to be
operated when and as needed.
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Median initial reservoir elevations for the appropriate season were used at the
start of the storm sequence. The reservoir elevations used to define the PMF are
consistent with statistical experience and avoid unreasonable combinations of
extreme events.

The flood from the antecedent storm occupies 67 percent of the reserved system
detention capacity by the time of the start of the flood generated by the main
storm. Reservoir levels are at or above guide levels in all but one reservoir.
Operating rules had no significant effect on maximum flood discharges because
spillway capacities, and hence uncontrolled conditions, were reached early in the
flood.

2434 Probable Maximum Flood Flow

The PMF discharge at the BLN was determined to be 1,041,000 cfs. The PMF
hydrograph is shown in Figure 2.4.3-248. This includes the effects of the following
postulated dam failures. The west saddle dike at Watts Bar Dam and the north
embankment at Nickajack Dam would be overtopped and breached. At Nickajack
Dam, the north embankment would fail down to the roller compacted concrete
overflow dam with top at elevation 634 ft. Chickamauga Dam, 79.5 mi. upstream
from the BLN, would be overtopped but was assumed not to fail, reflecting the
conditions of completed dam safety modifications.

Proposed dam safety modifications to allow overtopping at Chickamauga Dam
have not been performed. When considering overtopping failure, flood levels
would increase at the BLN, but the increase would be small. Dam safety studies
showed that with Watts Bar, Nickajack, and Chickamauga overtopping failures,
the flood level at the BLN would be increased by only 0.40 ft. Failure of
downstream dams would potentially lower the resulting flood level at the BLN;
however, any potential lowering of the flood levels at the BLN due to downstream
dam failure effects was not considered in the resulting water surface elevation.
There are no safety-related facilities that could be affected by water supply
blockages due to sediment deposition or erosion during dam failure-induced
flooding.

Details of hydrologic dam failure analyses are provided below.
Concrete Section Analysis

For concrete dam sections, comparisons were made between the original design
headwater and tailwater levels and those that would prevail in the PMF. If the
overturning moments and horizontal forces were not increased by more than

20 percent, the structures were considered safe against failure. The upstream
dams passed this test except Douglas, Fort Loudoun, and Watts Bar. Original
designs showed the spillway sections of these dams to be most vulnerable. These
spillway sections were examined further and are expected to be stable.
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Spillway Gates

During the peak PMF conditions the radial spillway gates of Fort Loudoun and
Watts Bar Dams are wide open with flow over the gates and under the gates. For
this condition both the static and dynamic load stresses in the main structural
members of the gate are less than the yield stress by a factor of three. The stress
in the trunnion pin is less than the allowable design stress by a factor greater
than 10.

The gates were also investigated for the condition when rising headwater level
first begins to exceed the bottom of the gates in the wide-open position. This
condition produces the largest forces tending to rotate the radial gates upward. In
the wide-open position the gates are dogged against steel gate stops anchored to
the concrete piers. The stresses in the gate stop members are less than the yield
stress of the material by a factor of two.

It is concluded that the above-listed margins are sufficient to provide assurance
also that gates will not fail as a result of additional stresses which may result from
possible vibrations of the gates acting as orifices.

Lock Gates

The lock gates at the main river dams, Fort Loudoun, Watts Bar, Chickamauga,
Nickajack, and Guntersville, were examined for possible failure with the
conclusion that no potential for failure exists because the gates are designed for a
differential hydrostatic head greater than that which exists during the PMF.

Embankment Breaching

The adopted relationship to compute the rate of erosion in an earth dam failure is
that developed and used by the Bureau of Reclamation in connection with its
safety of dams program. The expression relates the volume of eroded fill material
to the volume of water flowing through the breach. The equation is:

Qsoil — Ke*X
Qwater
where
Qqoil = Volume of soil eroded in each time period

Quater = Volume of water discharged each time period

K = Constant of proportionality, 1 for soil and discharge
relationships in this study

e = Base of natural logarithm system
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X = —Etan@d
where
b = Base length of overflow channel at any given time
H = Hydraulic head at any given time

@4 = Developed angle of friction of soil material. A conservative value
of 13

degrees was adopted for materials in the dams investigated.

Solving the equation, which was computerized, involves a trial and error
procedure over short depths and time increments. In the program, depth changes
of 0.1 ft. or less are used to keep time increments to less than one second during
rapid failure and up to about 350 seconds prior to breaching.

The solution of an earth embankment breach begins by solving the erosion
equation using a headwater elevation hydrograph assuming no failure. Erosion is
postulated to occur across the entire earth section and to start at the downstream
edge when headwater elevations reached a selected depth above the dam top
elevation. Subsequently, when erosion reaches the upstream edge of the
embankment, breaching and rapid lowering of the embankment begins.
Thereafter, computations include headwater adjustments for increased reservoir
outflow resulting from the breach.

Some verification for the breaching computational procedures was obtained by
comparison with actual failures reported in literature and in informal discussion
with hydrologic engineers. These reports show that overtopped earth
embankments do not necessarily fail. Earth embankments have sustained
overtopping of several feet for several hours before failure occurred. An extreme
example is Oros earth dam in Brazil which was overtopped to a depth of
approximately 2.6 ft. along a 2000 ft. length for 12 hours before breaching began.
Once an earth embankment is breached, failure tends to progress rapidly,
however. How rapidly depends upon the material and headwater depths during
failure. Complete failures computed in this and other studies have varied from
about one-half to six hours after initial breaching. This is consistent with actual
failures.

2.4.3.5 Water Level Determinations

The maximum flood elevation at the BLN was determined to be 622.1 ft. msil,
produced by the 21,400 sqg. mi. storm and coincident overtopping failure of the
west saddle dike at Watts Bar Dam and the north embankment at Nickajack Dam.
Chickamauga Dam is overtopped but was assumed not to fail. The flood elevation
hydrograph is shown in Figure 2.4.3-249; however, proposed dam safety
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modifications to allow overtopping at Chickamauga Dam have not been
performed. Without the dam safety modifications at Chickamauga Dam, the
maximum flood elevation was determined to be 622.5 ft. msl. Elevations were
computed concurrently with discharges using the unsteady flow reservoir model
previously described. The BLN safety-related structures are located at elevation
628.6 ft. msl and are unaffected by flood conditions.

2.4.3.6 Coincident Wind Wave Activity

Fetch length was estimated based on U.S. Geological Survey Quadrangles as
shown in Figure 2.4.3-250. Fetch distances from the northeast and northwest
were examined. A 3.4 mi. effective fetch length from the northeast was found to
be critical. The BLN is protected from wind wave activity from the south by the
local topography. Wave height, setup, and run-up are estimated using U.S. Army
Corps of Engineers guidance (Reference 231).

A 2-year annual extreme mile wind speed of 50 mph was estimated based on
ANSI/ANS-2.8-1992 as shown in Figure 2.4.3-251. The 2-year annual extreme
mile wind speed was adjusted for duration using the U.S. Army Corps of
Engineers guidance (Reference 231), and was based on effective fetch length,
level, over land or, over water, and stability. The northeast critical duration was
found to be about 63 min. This corresponds to an adjusted wind speed of
49.66 mph. Significant wave height (average height of the maximum

33-1/3 percent of waves) is estimated to be 3.25 ft., crest to trough. The maximum

wave height (average height of the maximum 1 percent of waves) is estimated to
be 5.41 ft., crest to trough. The corresponding wave period is 2.4 sec.

Slopes of 50:1, horizontal to vertical, in the vicinity of the BLN are used to
determine the wave setup and run-up. The maximum wind setup is estimated to
be 0.28 ft. The maximum run-up, including wave setup, is estimated to be 1.25 ft.
Therefore, total wind wave activity is estimated to be 1.53 ft. The PMF and
coincident wind wave activity results in a flood elevation of 624.03 ft. msl. The
BLN safety-related structures are located at elevation 628.6 ft. msl and are
unaffected by flood conditions and coincident wind wave activity.

244 POTENTIAL DAM FAILURES

The procedures referred to in Appendix A of Regulatory Guide (RG) 1.592 were
followed for evaluating potential flood levels from seismically induced dam
failures. In accordance with this guidance, seismic dam failure is examined using

a. The material previously contained within Appendix A of Regulatory Guide (RG) 1.59
was replaced by American National Standards Institute (ANSI) Standard N170-1976.
This ANSI standard has since been replaced by ANSI/American Nuclear Society
(ANS) standard 2.8-1992 (Reference 203). The procedures described in
ANSI/ANS 2.8-1992 were followed for evaluating potential flood levels from
seismically induced dam failures.
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two alternatives: 1) the Safe Shutdown Earthquake (SSE) coincident with the
peak of the 25-yr. flood and a 2-yr. wind speed applied in the critical direction, and
2) the Operating Basis Earthquake (OBE) coincident with the peak of the one-half
PMF or the 500-yr. flood, whichever is less, and a 2-yr. wind speed applied in the
critical direction.

In the 1970's, an analysis for maximum flood levels was completed for Bellefonte
Nuclear (BLN), Browns Ferry Nuclear (BFN), Sequoyah Nuclear (SQN) and Watts
Bar Nuclear (WBN). In 1998, a reassessment was performed for the maximum
flood levels in light of modifications made as part of the TVA Dam Safety Program
(DSP).

The earthquake assumed in these dam failure analyses was a deterministic
earthquake based on the largest historic earthquake to occur in the area
consistent with the requirements of 10 CFR 100.23d(3), but differs from the
probabilistic earthquake required by 10 CFR 100.23d(1) for new plant design as
discussed in Section 2.5. These analyses are adequate and bounding for BLN
based on the following considerations, which are discussed in greater detail later
in this introductory subsection:

. As required by GDC-2, the largest historic earthquake to occur in the area
was used to pseudo-statically evaluate the dams. Current information from
the TVA DSP demonstrates seismic ruggedness of concrete gravity dams.
Also, TVA DSP has completed dynamic stability analysis on Fontana and
Hiwassee dams using probabilistic earthquake response spectra which
envelope the BLN OBE spectra, and were shown by this recent analysis to
withstand high seismic demand.

. One-half PMF assumed in the analysis bounds the lesser 500-yr. flood
required by the guidance.

. The combined event probability of exceedance of 1 x 1076 required by the
guidance is bound by the combined events considered in the analyses.

. The seismically induced flood elevations required by the guidance are
bounded by the PMF elevation determined in the analysis.

The original dam failure analyses determined that three separate, combined
events have the potential to create maximum flood levels at BLN; these results
are shown in Table 2.4.4-201 and discussed further in Subsection 2.4.4.1. The
same three events produced the maximum seismically induced flood levels at
SQN upstream of BLN. These events are:

1. The simultaneous failure of Fontana, Hiwassee, Apalachia, and
Blue Ridge Dams in the OBE during one-half PMF.

2. The simultaneous failure of Norris, Cherokee and Douglas Dams in
the SSE during a 25-yr. flood.
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3. The simultaneous failure of Cherokee and Douglas Dams in the
OBE during one-half PMF, respectively.

Seismic Ruggedness of Concrete Gravity Dams

The plant site and upstream reservoirs are located in the Southern Appalachian
Tectonic Province and, therefore, are subject to moderate earthquake forces. The
upstream dams whose failure has the potential to cause flooding at BLN were
investigated to determine if failure from seismic events would endanger plant
safety.

General Design Criterion 2, Design Basis for Protection against Natural
Phenomena, of 10 CFR Part 50, Appendix A, requires that the design bases for
structures, systems, and components important to safety shall reflect the most
severe of the natural phenomena that have been historically reported for the site
and surrounding area, with sufficient margin. To satisfy this criterion, the
earthquake event used for the TVA dam failure analyses was based on the largest
historic earthquake to occur in the Southern Appalachian Tectonic Province - the
1897 Giles County, Virginia earthquake. This earthquake was estimated to have
had a body wave magnitude (m) of 5.7. The SSE for these studies was

conservatively established as having a maximum horizontal acceleration of 0.18g
and a simultaneous maximum vertical acceleration of 0.12g. The OBE was
established as 1/2 SSE, therefore having a maximum horizontal acceleration of
0.09g and a simultaneous maximum vertical acceleration of 0.06g.

The TVA DSP, which is designed to be consistent with the Federal Guidelines for
Dam Safety (Reference 207), conducts technical studies and engineering
analyses to assess the hydrologic and seismic integrity of agency dams and
verifies that they can be operated in accordance with Federal Emergency
Management Agency (FEMA) guidelines. These guidelines were developed to
enhance national dam safety such that loss of life and property damage is
minimized. As part of the TVA DSP, inspection and maintenance activities are
carried out on a regular schedule to confirm the dams are maintained in a safe
condition. Instrumentation to monitor the dams' behavior was installed in many of
the dams during original construction. Other instrumentation has been added
since and is still being added as the need arises or as new techniques become
available. Based on the implementation of the DSP, TVA has confidence that its
dams are safe against catastrophic destruction by any natural forces that could be
expected to occur.

The summary of analyzed floods from the postulated seismic failure of upstream
dams is presented in Table 2.4.4-201. As shown in this table, the controlling
combined event scenario is the assumed failure of Fontana, Hiwassee, Apalachia
and Blue Ridge dams for an OBE with one-half PMF. The catastrophic failure of
Fontana and instant disappearance of Hiwassee and Apalachia, which are
concrete gravity dams, is conservative based on past earthquake experience.
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Concrete gravity dams similar to many TVA dams have performed very well
during earthquakes throughout the world. Only one concrete gravity dam, the
Shih-Kang Dam in Taiwan, is known to have failed because of an earthquake.
This dam failure was caused by the fault rupture crossing directly beneath the
dam and offsetting portions of the dam 29 ft. vertically and 6.5 ft. horizontally
(Reference 246). Surface ruptures such as this are not expected to occur in the
BLN area, as discussed in Section 2.5, or beneath any of the dams upstream of
the BLN site. Worldwide, no other concrete gravity dams have failed due to
earthquakes and only a few concrete dams have experienced any damage due to
earthquakes, although dams have been subjected to earthquakes with Modified
Mercalli (MM) intensities ranging from VIl to IX and ground accelerations have
been measured to be as high as 0.51g perpendicular to the dam axis and 0.36g
peak vertical acceleration (Reference 207).

Therefore, based on the known seismic ruggedness of these concrete dams, the
analyses assuming catastrophic failure of the concrete dams in the controlling
combined event scenario are conservative and the previous analyses are
adequate and bounding.

Since the implementation of the TVA DSP in 1982, additional analyses and
studies have been completed on several TVA dams based on a priority ranking.
The TVA DSP has recently completed a dynamic stability analysis of Fontana and
Hiwassee dams using probabilistic earthquake spectra. Other TVA dams have
pseudo-static stability analysis performed, while others have no unique stability
analysis but are compared to other analyzed dams. The results of these efforts
under the TVA DSP, as further discussed below, have shown that catastrophic
failure of these dams during a seismic event are less probable than previously
assumed.

The controlling event for seismically induced floods is simultaneous failure of
Fontana, Hiwassee, Apalachia and Blue Ridge dams during an OBE coincident

with a one-half PMF. A comparison of the BLN OBEP” to the response spectra
used in the TVA DSP analyses for Fontana and Hiwassee is made in

Figure 2.4.4-201. These analyses envelope the BLN OBE demand and therefore
provide further evidence that the assumption of catastrophic failure of Fontana
and instant disappearance of Hiwassee dam is extremely conservative. In
addition, these analyses give confidence of the ability of other similar TVA dams to
withstand the high frequency demand of the BLN Ground Motion Response
Spectra (GMRS). Apalachia is a concrete gravity dam without unique stability
analysis since it is not considered a dam of concern for detailed design studies
within the TVA DSP. Cherokee, Douglas and Norris are concrete gravity dams
with embankments with limited stability analyses. Because of the lack of any
known structural deficiencies, and the relatively low seismic hazard for these

b. The BLN OBE for this comparison is defined as 1/2 Ground Motion Response Spectra
(GMRS). The GMRS is discussed in Section 2.5.2 and shown in Figure 2.5-290.
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dams, performance of a detailed seismic evaluation for theses dams was not
considered necessary.

The original analyses assume catastrophic failure of four major dams. Two of
these dams (Fontana and Hiwassee) have been shown by recent analyses to
withstand high seismic demand.

One-half PMF versus 500-yr. flood

The procedures referred to by the guidance require seismic dam failure to be
examined using the SSE coincident with the peak of the 25-yr. flood, and the OBE
coincident with the peak of one-half the PMF or 500-yr. flood, whichever is less.
The analyses consider a more severe one-half PMF instead of the 500-yr. flood;
therefore, these analyses bound those prescribed by the Regulatory Guide.

Probability of Exceedance

The cumulative annual probability of exceedance for each of the combined events
is tabulated in Table 2.4.4-202. These exceedance probabilities are calculated for
the SSE/OBE which was used in the original analyses. The cumulative annual

probabilities are 1.3 x 1078 and 2.4 x 10 which satisfies the acceptance level of
1.0 x 10 set forth by Regulatory Guide 1.59.

The low probabilities of exceedance for the events used in the original analyses
confirm that these analyses are bounding.

Bounding PMF Analysis and PMF Margin

The analyses result in a limiting flood at BLN due to the PMF flood elevation of
622.5 ft. as discussed in Subsection 2.4.3. The PMF is expected to remain
bounding since this maximum flood depth exceeds the floods resulting from the
previously analyzed seismically induced dam failures by at least 7 ft. (elevation
615.1 ft. seismically induced dam failures versus elevation 622.5 ft. for the PMF).

There also exists an additional 6 ft. of flood depth margin between the PMF of
622.5 ft. and the plant floor level of 628.6 ft.

Summary

While the 2-yr. wind speed applied in the critical direction was not included in the
original or the reassessment flood analyses, it is not a significant contribution to
the overall flood elevation (Subsection 2.4.3). The 1998 flood reassessment did
not recalculate the elevations past Chickamauga Dam. Because the elevations at
Chickamauga Dam were lower than calculated in the 1970's original analysis as
summarized in Table 2.4.4-201, the elevations at BLN would also be lower than
those determined from the original analysis (elevation 615.1 ft.). Therefore,
additional conservatism is added into the seismically induced flood elevations
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discussed above that would more than account for the 2-yr. wind speed resulting
elevation.

Based on the considerations above, the seismically induced dam failure analyses
and associated flooding impacts were determined to be adequate and bounding.

It should be understood that these studies of postulated dam failures have been
made solely to ensure the safety-related facilities of BLN are protected against
floods caused by the assumed failure of dams because of seismic forces.

24.41 Dam Failure Permutations

According to guidance, seismic dam failure is to be examined using the SSE
coincident with the peak of the 25-yr. flood, and operating basis earthquake OBE
coincident with the peak of one-half PMF or 500-yr. flood. The guidance also
specifies a 2-yr. wind speed applied in the critical direction.

The discussion in Subsection 2.4.4.1 is based on the flood analyses that were
conducted in the 1970's (original analysis) and the 1998 reassessment. All
references to SSE and OBE in this subsection are based on previous dam failure
analyses and refer to SSE and OBE as defined per 10 CFR 100 Appendix A,
consistent with guidance of Regulatory Guide 1.59, in accordance with the
requirements of 10 CFR 100.23d(3).

There are several major dams above the BLN. Dam locations with respect to the
BLN site are shown in Figure 2.4.4-202. Figure 2.4.4-203 presents a simplified
flow diagram for the Tennessee River system. Table 2.4.4-203 provides the
relative distances of structures to the BLN site. These structures were originally
examined in the late 1970s and reassessed by the TVA in 1998 to address dam
safety modifications since the original analyses. The results of the 1998
assessment are applicable to the current TVA system and the BLN. Details for
TVA dams are provided in Table 2.4.4-204 and Table 2.4.4-205. Details for non-
TVA dams are provided in Table 2.4.4-206.

The standard method of computing stability of concrete structures is used. The
maximum base compressive stress, average base shear stress, the factor of
safety against overturning, and the shear strength required for a shear-friction
factor of safety of 1 are determined. To find the shear strength required to provide
a safety factor of 1, a coefficient of friction of 0.65 is assigned at the elevation of
the base under consideration.

The analyses for earthquakes are based on the pseudo-static analysis methods
as given in Reference 208, with increased hydrodynamic pressures determined
by the method developed by in Reference 204. These analyses include applying
masonry inertia forces and increased water pressure to the structure resulting
from the acceleration of the structure horizontally in the upstream direction and
simultaneously in a downward direction. The masonry inertia forces are
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determined by a dynamic analysis of the structure which takes into account
amplification of the accelerations above the foundation rock.

No reduction of hydrostatic or hydrodynamic forces because of the decrease of
the unit weight of water from the downward acceleration of the reservoir bottom is
included in this analysis.

Waves created at the free surface of the reservoir by an earthquake are
considered of no importance. Based upon studies in Reference 205 and
Reference 247, it is expected that before waves of any significant height have
time to develop, the earthquake is over. The duration of earthquake used in this
analysis is in the range of 20 to 30 seconds.

Although accumulated silt on the reservoir bottom would dampen vertically
traveling waves, the effect of silt on structures is not considered. There is only a
small amount of silt now present, and the accumulation rate is slow, as measured
by TVA for many years.

Embankment analysis was made using the standard slip circle method, except for
Chatuge and Nottely Dams where the Newmark method for dynamic analysis of
embankment slopes was used. The effect of the earthquake is taken into account
by applying the appropriate static inertia forces to the dam mass within the
assumed slip circle.

In the analysis, the embankment design constants used, including shear strength
of the materials in the dam and the foundation, are the same as those used in the
original stability analysis.

Although detailed dynamic soil properties are not available, a value for seismic
amplification through the soil has been assumed based on previous studies
pertaining to TVA nuclear plants. These studies have indicated maximum
amplification values slightly in excess of two for a rather wide range of shear wave
velocity to soil height ratios. For these analyses, a straight-line variation is used
with acceleration at the top of the embankment being two times the top of rock
acceleration.

The SSE and OBE are defined as having maximum horizontal rock acceleration
levels of 0.18 g and 0.09 g respectively. In order to fail three dams, Norris,
Cherokee, and Douglas, in the SSE, the epicenter must be confined to a relatively
small oval shaped area about 10 mi. wide and 20 mi. long. In order to fail four
dams, Norris, Douglas, Fort Loudoun and Tellico, the epicenter of the SSE must
be confined to a triangular area with sides approximately 1 mi. in length. However
additional events were also considered. Of the events considered, the three
events listed below had the potential to create maximum flood levels at the BLN.
The 1998 reassessment found that all the events resulted in lower flood
elevations. The results of the 1998 assessment are applicable to the current TVA
system and the BLN.
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1. Simultaneous failure of Fontana, Hiwassee, Apalachia, and Blue
Ridge Dams in the OBE during one-half the PMF.

2. Simultaneous failure of Norris, Cherokee, and Douglas Dams in
the SSE during a 25-year flood.

3. Simultaneous failure of Cherokee and Douglas Dams in the OBE
during one-half the PMF.

Failure scenarios for Fontana Dam includes assumed simultaneous failure of non-
TVA dams in the OBE or SSE on the Little Tennessee River and its tributary
including Nantahala, Santeetlah, Cheoah, Calderwood, and Chilhowee Dams.
The failure scenario for Norris Dam includes the subsequent overtopping failure of
Melton Hill Dam.

The multiple structure failure scenarios are described in further detail below.
1. Fontana, Hiwassee, Apalachia, and Blue Ridge Dams

Original analysis found that simultaneous failure of Fontana, Hiwassee, Apalachia
and Blue Ridge Dams in the OBE during one-half the PMF produced the
maximum flood levels in the vicinity of the BLN. The flood elevation was 615.1 ft.
msl. This failure scenario remains the worst combination of dam failures resulting
in the maximum flood elevation, with respect to seismically induced failures. The
result is less than the peak flow rate and maximum flood elevation resulting from
the PMF, including hydrologic dam failures, as described in Subsection 2.4.3.

The OBE event produces maximum ground accelerations of 0.09 g at Fontana,
0.09 g at Hiwassee, 0.07 g at Apalachia, 0.08 g at Chatuge, 0.05 g at Nottely,
0.03 g at Ocoee No.1, 0.04 g at Blue Ridge, 0.04 g at Fort Loudoun and Tellico,
and 0.03 g at Watts Bar. The center 950 ft. portion of Fontana Dam is estimated to
fail. Hiwassee, Apalachia, and Blue Ridge Dams are assumed to completely fail in
the OBE. Chatuge is not expected to fail. See the single structure failure
discussion for Chatuge below. The Fontana Dam failure is also discussed below.

Nottely Dam is a rockfill dam with large central impervious rolled fill core. The
maximum attenuated ground acceleration at Nottely is only 0.054 g. A field
exploration boring program and laboratory testing program of samples obtained
was conducted. During the field exploration program, standard penetration tests
blow counts were obtained on both the embankment and its foundation materials.
Both static and dynamic (cyclic) triaxial shear tests were made. The Newmark
Method of Analysis utilizing the information obtained from the testing program was
used to determine the structural stability of Nottely Dam. It was concluded that
Nottely Dam can resist the attenuated ground acceleration of 0.054 g with no
detrimental damage.

Ocoee No.1 Dam is a concrete gravity structure. The maximum attenuated ground
acceleration is 0.03 g. The 0.03 g with the proper amplification was used to
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analyze the structural stability of structures at Ocoee No.1. The concrete section
method of analysis is previously described. The analysis results in low stresses
and satisfactory factors of safety against sliding and overturning. It was concluded
that Ocoee No.1 would not fail.

Fort Loudoun, Tellico, and Watts Bar spillways would remain operable. The
Fontana failure wave would overtop and fail the Tellico embankment. Water would
transfer into Fort Loudoun but it would not be sufficient to overtop the dam or to
prevent overtopping failure of Tellico Dam. Watts Bar headwater would reach
elevation 761.3 ft. msl, 5.7 ft. below the top of dam. The west saddle dike at Watts
Bar with a top elevation of 757 ft. msl would be overtopped and breached. The
saddle dike is assumed to fail completely to elevation 750 ft. msl.

The discharge from Watts Bar Dam and the failed saddle dike combined with the
combined failure flow of Hiwassee, Apalachia, and Blue Ridge Dams would
produce a maximum headwater elevation of 704.1 ft. msl at Chickamauga Dam,
1.9 ft. below the top of dam.

Routing was not carried below Chickamauga Dam to the BLN because the
resulting flood elevation would be significantly lower than originally determined.
The 1998 reassessment results indicate that lower flood elevations than the PMF,
and the dam safety modifications at Nickajack Dam would provide additional
attenuation. The dam safety modifications at Guntersville Dam would have no
effect on a reassessment because the dam was not overtopped in the original
analysis.

2. Norris, Cherokee, and Douglas Dams

The SSE event produces maximum ground accelerations of 0.15 g at Norris,
0.09 g at Cherokee and Douglas, 0.08 g at Fort Loudoun and Tellico, 0.05 g at
Fontana, and 0.03 g at Watts Bar. Fort Loudoun, Tellico, and Watts Bar are not
expected to fail. See the single structure failure discussion for each dam below.
The bridge at Fort Loudoun Dam might fail, falling on any open gates and on gate-
hoisting machinery. Trunnion anchor bolts of open gates would fail and the gates
would be washed downstream, leaving an open spillway. Closed gates could not
be opened. The most conservative assumption was used that at the time of the
seismic event on the upstream tributary dams, the crest of the 25-year flood would
likely have passed Fort Loudoun and flows would have been reduced to turbine
capacity. Hence spillway gates would be closed. Fontana Dam was excluded on
the basis of its distant location from the cluster of dams under consideration.

The center 833 ft. failure section of Norris Dam includes the spillway and intake
portions of the dam. The resulting debris downstream would occupy the valley
cross section with a top elevation of 970 ft. msl. The discharge rating for this
controlling debris section was developed from a 1:150 scale hydraulic model at
the TVA Engineering Laboratory and was verified by mathematical analysis. The
SSE will produce the same postulated failures of Cherokee and Douglas Dams as
in the OBE. The failure of Cherokee and Douglas Dams are described below.
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The flood for the postulated failure combination would overtop and breach Fort
Loudoun Dam. Although transfer of water into Tellico would occur, the maximum
headwater would only reach elevation 820 ft. msl which is 10 ft. below top of dam.
The headwater at Watts Bar Dam would reach elevation 764.9 ft. msl, 2.1 ft. below
top of dam. The west saddle dike would be overtopped and breached. At
Chickamauga Dam the headwater elevation would reach 702 ft. msl, 4 ft. below
top of dam. Routing was not carried below Chickamauga Dam as this flood would
not present a problem at the BLN. The elevation would be significantly lower than
612.7 ft. msl originally determined.

3. Cherokee and Douglas Dams

The results of the Cherokee Dam stability analysis in the OBE indicate the
spillway is stable at the foundation base elevation 900 ft. Analyses made for other
elevations indicate the resultant forces fall outside the base at elevation 1010 ft.
msl. The spillway is assumed to fail at that elevation. The non-overflow dam is
embedded in fill to elevation 981.5 ft. msl and is considered stable below that
elevation. However, stability analysis indicates failure will occur above the fill line.

Analysis was made for the highest portion of the south embankment using the
same shear strengths of material as were used in the original analysis. The
resulting factor of safety was 0.85. Therefore, the south embankment is assumed
to fail. Because the north embankment and saddle dams 1, 2, and 3 are generally
about one-half or less as high as the south embankment, they are expected to be
stable.

All debris from the failure of the concrete portion is assumed to be located
downstream in the channel at elevations lower than the remaining portions of the
dam, and therefore, will not obstruct flow. The powerhouse intake is massive and
backed up by the powerhouse. Therefore, it is expected to be stable.

The upper part of the Douglas spillway is approximately 12 ft. higher than
Cherokee, but the amplification of the rock surface acceleration is the same.
Therefore, based on the Cherokee analysis, it is projected that the Douglas
spillway will fail at elevation 937 ft. msl, which corresponds to the assumed failure
elevation of the Cherokee spillway.

The Douglas non-overflow dam is similar to that at Cherokee and is embedded in
fill to elevation 927.5 ft. msl. The spillway is considered stable below that
elevation. However, based on the Cherokee analysis, it is assumed to fail above
the fill line in the OBE. The powerhouse intake is massive and backed up
downstream by the powerhouse. Therefore, it is considered stable. This results in
a 538 ft. failure section including the spillway and portions of the non-overflow
dam to the left abutment side of the powerhouse. Additionally, there is a 279 ft.
failure section of the non-overflow dam to the right abutment side of the
powerhouse.
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All debris from the failed portions is assumed to be located downstream in the
channel at elevations lower than the remaining portions of the dam, and therefore,
will not obstruct flow. The result of the original analysis of the saddle dam
indicates a factor of safety of one. Therefore, the saddle dam is considered to be
stable.

The postulated failure combination would reach a maximum headwater elevation
of 833.8 ft. msl at Fort Loudoun Dam, 0.55 ft. above the top of dam. Fort Loudoun
would be overtopped for only about six hours to a maximum depth of 0.55 ft.
Breaching analysis indicates that this short overtopping time and shallow overflow
depth would not fail the dam. Although transfer of water into Tellico would occur,
the maximum headwater would only reach elevation 826 ft. msl which is 4 ft.
below top of dam. At Watts Bar Dam the headwater would reach elevation

758.2 ft. msl, 8.8 ft. below top of dam. The west saddle dike would be overtopped
and breached. A complete washout of the dike was assumed. The headwater at
Chickamauga Dam would reach elevation 697.8 ft. msl, 8.2 ft. below top of dam.
Routing was not carried downstream of Chickamauga Dam as this flood would not
present a problem at the BLN. The elevation would be significantly lower than
614.2 ft. msl originally determined.

Three additional events were evaluated and eliminated based on the results
associated with the Sequoyah Nuclear Plant evaluation in comparison with the
results of the above listed events at the Sequoyah Nuclear Plant. The three
additional events are listed below.

4. Failure of Fontana Dam in the OBE during one-half the PMF.

5. Simultaneous failure of Norris, Douglas, Fort Loudoun, and Tellico
Dams in the SSE during a 25-year flood.

6. Failure of Norris Dam in the OBE during one-half the PMF.
4, Fontana Dam

Fontana Dam was assumed to fail in the OBE, although no stability analysis was
made. Fontana Dam is a high dam constructed with three longitudinal contraction
joints in the higher blocks. A structural defect was found in October 1972 and
consists of a longitudinal crack in three blocks in the curved portion at the left
abutment. Strengthening of these blocks by post-tensioning and grouting of the
cracks was completed October 1973. Only these three blocks are cracked, and
there is no evidence that any other portion of the dam is weakened.

The strengthening work has reestablished the structural integrity of the cracked
blocks. Although the joints are keyed and grouted, the conservative assumption is
that Fontana Dam will not resist the OBE without failure. The center 950 ft. of the
structure is projected to fail, depositing debris in the downstream channel. The
elevation of debris is estimated to be between 1455 ft. and 1500 ft. msl.
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Although not investigated, it was assumed that Nantahala Dam, upstream from
Fontana and Santeetlah on a downstream tributary, and the three ALCOA dams,
downstream on the Little Tennessee River, Cheoah, Calderwood, and Chilhowee,
would fail along with Fontana in the OBE. Instant disappearance is assumed.
Tellico and Watts Bar Dam spillway gates would remain operable during and after
the OBE. Failure of the bridge at Fort Loudoun would render the spillway gates
inoperable in the wide-open position.

The Fontana failure wave would overtop and fail the Tellico embankment. Transfer
of water into Fort Loudoun would occur but would not be sufficient to overtop the
dam or prevent overtopping and failure of Tellico Dam. Tellico was assumed to
completely fail. Watts Bar headwater would reach elevation 761.3 ft. msl. This is
5.7 ft. below top of dam. However, the west saddle dike at Watts Bar with top at
elevation 757 ft. msl would be overtopped and breached. A complete washout of
the dike down to ground elevation 750 ft. msl was assumed. The headwater at
Chickamauga Dam would reach 699.8 ft. msl, 6.2 ft. below top of dam. Routing for
this event was not carried below Chickamauga Dam because the simultaneous
failure of Hiwassee, Apalachia, and Blue Ridge together with Fontana, as
previously discussed, is more critical.

5. Norris, Douglas, Fort Loudoun, and Tellico Dams

The SSE event produces maximum ground accelerations with attenuation of
0.12 g at Norris, 0.08 g at Douglas, 0.12 g at Fort Loudoun and Tellico, 0.07 g at
Cherokee, 0.06 g at Fontana, and 0.04 g at Watts Bar. Cherokee is not expected
to fail at 0.07 g. Watts Bar is also not expected to fail at 0.04 g. Fontana Dam was
excluded on the basis of it