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Lee Nuclear Station Units 1 and 2
Description, Scope of Changes, and FSAR Impacts due to Plant Relocation and

Additional Design Enhancements

Description and Rationale for Lee Nuclear Station Units I and 2 Relocation and
Additional Design Enhancements

Duke Energy is relocating Lee Nuclear Station Units 1 and 2. Lee Unit 1 is relocated 50 feet
east and 66 feet south, and Lee Unit 2 is relocated 66 feet south. The units are relocated to
manage future construction risks and improve the overall construction schedule. In addition, the
relocated Unit 1 better utilizes the existing concrete overlain on continuous rock in the Unit 1
nuclear island footprint and optimizes site earthwork by moving the nuclear island outside of the
Unit 1 northwest depression. Unit 2 is being relocated south to maintain the original orientation
between the two units.

The plant grade elevation (AP1000 elevation 100 feet) is raised from 590 ft. msl to 593 ft. msl,
and the yard grade elevation immediately adjacent to the nuclear island is raised to 592 ft. msl.
These elevation changes have the effect of producing additional margin in site-specific external
flooding and maximum post-construction groundwater level elevations, and support optimization
of site earthwork (cut/fill) activities.

The relocation of the Lee units required reanalysis of surface water flooding, groundwater
movement, accidental release of liquid radioactive effluents, dose assessments, and
confirmatory seismic and geotechnical field investigations and analyses. During the course of
updating the dose assessments, information presented in the Final Safety Analysis Report
(FSAR) regarding meteorological data is updated to consistently use two years of
meteorological data (see Attachment 4). The following information provides additional details of
the impacts to the FSAR from relocating Lee Units 1 and 2.

In addition to changes associated with plant relocation, additional design enhancements are
included in this submittal. These enhancements are the extension of the planned rail spur and
the addition of a debris barrier at the outlet structure of Make-Up Pond B (MUPB). The
extension of the rail spur will be used to assist in material handling during construction activities
at the Lee site. The addition of the debris barrier is a secondary measure to the MUPB
shoreline management program, which lessens the environmental impacts of the shoreline
management program around MUPB.

FSAR Chapter 1

In addition to incorporating the AP1000 DCD by reference, this chapter provides general site-
specific introductory and summary information. The revisions to this chapter consist of updating
the site layout, text, and a table revision required to reflect the relocation of Lee Units 1 and 2.

Design enhancements to the Lee Site result in changes to a figure in the FSAR. These changes
are related to the addition of the debris barrier and the extension of the rail spur to the site
layout.
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The revisions to FSAR Chapter 1 are included in Attachment 1 of this enclosure and will be
incorporated in a future revision of the FSAR.

FSAR Chapter 2

Section 2.0

This section of the FSAR provides a comparison of referenced AP1000 DCD site parameters to
the Lee Nuclear Station Units 1 and 2 site characteristics in FSAR Table 2.0-201. Due to the
relocation of Units 1 and 2, information presented in FSAR Table 2.0-201 is updated to reflect
revised site characteristics.

The revisions to FSAR Table 2.0-201 are included in Attachment 2 of this enclosure and will be
incorporated in a future revision of the FSAR.

Section 2.1

In addition to the information incorporated by reference to the AP1000 DCD, this section
describes the geography and demography of the Lee Nuclear Station site and vicinity. This
section also presents the center point coordinates for each unit, defines the Exclusion Area
Boundary (EAB), and the Effluent Release Boundary. The center point coordinates for the Lee
units are updated to reflect the new locations of Lee Units 1 and 2. In order to maintain an
accurate presentation of the Effluent Release Boundary, the Effluent Release Boundary is
changed from a 550 ft. radius circle centered between the Unit 1 and Unit 2 containment
buildings encompassing all release points, to a 448 ft. radius circle centered at each Unit's
containment building encompassing all release points. Additional discussions regarding the
Effluent Release Boundary are presented in the subsequent discussion of FSAR Section 2.3
below.

The Exclusion Area Boundary for the Lee site has been modified. The EAB has expanded to
allow the site to satisfy the AP1000 DCD 0.5 mile minimum distance parameter to the EAB
(DCD Table 2.1, Sheet 3 of 4) from each reactor center point. The revised EAB boundary was
extended across the Broad River to the northern direction and slightly modified portions of the
southern and western boundaries, as illustrated in Figures 2.1-209A and 2.1-209B.

The revisions to FSAR Subsection 2.1 are included in Attachment 3 of this enclosure and will be
incorporated in a future revision of the FSAR.

Section 2.3

In addition to the information incorporated by reference to the AP1000 DCD this section
discusses site meteorology. As part of the plant relocation the site specific atmospheric
dispersion values (FSAR Subsections 2.3.4 and 2.3.5) are updated to reflect the new source-to-
receptor distances. In addition to updating this information, the meteorological data used in the
updated analyses were revised to use only the two-year data set. The use of the two-year data
set eliminates the need for the portion of FSAR Appendix 2CC which justified the use of one-
year data by comparing one-year data to two-year site meteorological data and dose results.
The portion of FSAR Appendix 2CC which compares the one-year and two-year site data sets
with the longer period of record from the nearest local National Weather Service station was
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retained. The discussion of Lee Nuclear Station site meteorology in FSAR Subsection 2.3.2
uses the one-year data set, and no changes have been made to this subsection. Several
elevation updates are required to Appendix 2DD as shown in Attachment 4.

The updated atmospheric dispersion analyses use a 448 ft. Effluent Release Boundary centered
at each unit's containment building encompassing all release points. The results of the
atmospheric dispersion analyses are now presented on a unit specific basis for locations on the
EAB. The results of the routine release analysis conclude that the Unit 2 atmospheric dispersion
values are most limiting for the EAB. The analysis assumes a ground level point source located
at the Effluent Release Boundary closest to the receptor. For the off-site food pathway receptors
beyond the EAB, such as cows and vegetable gardens, the analysis continues to use the center
point between Lee Units 1 and 2 for distance and direction determination. The atmospheric
dispersion factors for the milk pathway consider the cow and goat milk pathways independently.
The updated atmospheric dispersion analyses (i.e., Long-Term Routine Release, Short-Term
Design Basis Accident, Control Room, and TSC) conclude that the Lee Nuclear Station site
characteristics remain within applicable DCD site parameters.

In addition to updating dispersion parameters, FSAR Subsection 2.3.1.2.2 is revised to add Polk
and Rutherford county tornado occurrence data. The change was required for consistency
between land area and tornado occurrence data used in the calculation of the annual frequency
of a tornado striking a particular point, but did not change the result.

The revisions to FSAR Section 2.3, Appendix 2CC, and Appendix 2DD are included in
Attachment 4 of this enclosure and will be incorporated in a future revision of the FSAR.

Section 2.4

In addition to the information incorporated by reference to the AP1000 DCD, this subsection
addresses site specific hydrological engineering. As part of the plant relocation, the finished
floor elevation of the Lee units is raised from 590 ft elevation to 593 ft elevation. The
surrounding grade immediately adjacent to the units is raised from 589 ft. elevation to 592 ft
elevation. The site grading is also being altered to create a site generally defined by wide flat
areas. These changes impact the previously analyzed flooding events as discussed below.

The shoreline management program currently described in the FSAR Subsection 2.4.1.2.2.6 will
be altered to not remove all trees from the Make-Up Pond B shoreline area from the 570 ft.
elevation to 50 ft. beyond the 586 ft. elevation, but to annually inspect the shoreline and remove
any downed or distressed trees. As a secondary measure, a debris barrier system will be
installed approximately 350 ft. away from the MUPB spillway. The debris barrier system is
designed to rise and fall with fluctuations in the pond water level. The debris barrier system is
considered non-safety related.

In Subsection 2.4.2 the effects of surface water flooding are evaluated. The plant relocation and
associated reconfiguration of site grading contours required modifications to the local intense
precipitation analysis. The site analysis has been updated based on a series of level-pool
routing models to represent the overall site area and the area generally within the vehicle barrier
system. The downstream boundary conditions for the overall site area are defined by the
adjacent water bodies; Broad River, Make-Up Pond A (MUPA), and Make-Up Pond B (MUPB).
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The result of the overall site area representation sets the downstream boundary condition for
the area generally within the vehicle barrier system, which sets the downstream boundary
condition for the power block area. The power block analysis is updated based on the resulting
downstream boundary condition and the reconfigured site contours. The extension of the rail
spur and associated grading resulted in a small reduction of the MUPB drainage area and
storage volume.

Based on plant relocation and reconfiguration of site grading contours, the contributing drainage
areas to MUPA and MUPB were altered by a small amount. The drainage area contributing to
MUPA has increased and the overall drainage area contributing to MUPB has decreased. The
probable maximum flood (PMF) elevations for MUPA and MUPB have been updated to reflect
the changes to the drainage area sizes. In addition, the culvert of the MUPB Upper Arm Dam
has been evaluated assuming fully blocked conditions, providing a conservative result for the
MUPB analysis. As a result of the updated PMF estimates, the resulting water surface
elevations for MUPA and MUPB have also changed. The corresponding elevations have been
used to update coincident wind wave activity analyses. The surge flooding analyses for MUPA
and MUPB have been updated to reflect the change in drainage areas.

The result of these analyses find the maximum site flood elevation is 592.56 ft., which provides
an increase in margin of 0.03 ft. as compared to the previous analyses. All Lee Nuclear Station
safety-related structures are located above the effects of local intense precipitation at plant
elevation 593 ft.

In Subsection 2.4.12 groundwater flow paths and the maximum post-construction groundwater
level are discussed. The revision to the site grading plan resulted in removal of one groundwater
pathway from consideration (see FSAR Figure 2.4.12-208 in Attachment 5). The removed
pathway spanned from Unit 1 northwest towards a formerly depressed area. Due to alterations
of the site topography north and west of Unit 1, the post-construction ground surface is
expected to be more than 20 ft. higher than the anticipated groundwater potentiometric surface.
Due to these changes in site grading there is no longer a depression in this area to act as a
groundwater travel pathway receptor. In addition the groundwater pathway travel times analysis
from a postulated source to the receptors is updated to reflect the revised distances due to the
relocation of Lee Units 1 and 2.

The changes in post-construction conditions generally resulted in minor changes to modeled
post-construction groundwater levels. Groundwater levels in the Power Block area were
generally slightly higher in response to the southward relocation of Units 1 and 2 (generally the
hydraulic upgradient direction) and/or decreased extent of hardscape material along the east
side of the power block (allowing for increased local groundwater recharge). The limiting
observation point in the analysis remains in the southwest corner of the Unit 1. The highest
groundwater elevation during the representative model run remained below 584 ft. elevation.
Therefore, the maximum post-construction groundwater elevation for the Lee Nuclear Station
site considering the most severe of historically-recorded natural phenomena is estimated to be
approximately 584 ft., which is well below the AP1000 DCD site parameter elevation for
maximum groundwater of less than 591 ft.
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In Subsection 2.4.13 the accidental release of radioactive liquid effluents in ground and surface
waters is evaluated. This analysis was updated to reflect the removal of the groundwater
pathway (as noted above) and to incorporate the revised pathway travel times. The groundwater
pathway travel times analysis from a postulated source to the receptors is updated to reflect the
revised distances due to the relocation of Lee Units 1 and 2. The analysis concluded that the
pathway from Unit 2 to Hold-Up Pond A remains the limiting pathway and demonstrates that the
requirements of 10 CFR 20.1301 and 10 CFR 20.1302 continue to be met.

The revisions to FSAR Section 2.4 are included in Attachment 5 of this enclosure and will be
incorporated in a future revision of the FSAR.

FSAR Appendix 2AA

This appendix provides field exploration data for the Lee Nuclear Station site. To support the
assessment of seismic/geotechnical impacts due to the relocation Units 1 and 2 (see Enclosure
2) additional geotechnical boring logs were completed. These additional geotechnical boring
logs provide field exploration data for the relocated Units 1 and 2.

The revision to FSAR Appendix 2AA is included in Attachment 6 of this enclosure and will be
incorporated in a future revision of the FSAR.

FSAR Chapter 8

The information provided in FSAR Chapter 8 is limited to the incorporation by reference to the
AP1000 DCD and programmatic information that is not dependent on the plant location.
However, FSAR Figure 8.2-202 provides a layout depicting orientation of the 230 kV and 525 kV
switchyards relative to Lee Units 1 and 2. This figure is revised to incorporate the updated
locations of the units.

The revision to FSAR Chapter 8 is included in Attachment 7 of this enclosure and will be
incorporated in a future revision of the FSAR.

FSAR Chapter 11

In addition to the information incorporated by reference to the AP1000 DCD, this chapter
addresses site-specific radioactive waste management and presents site-specific routine offsite
dose assessment information.

In Section 11.3 the gaseous release dose assessment is updated to reflect changes in site-
specific meteorology described in the updated FSAR Section 2.3. In addition to the dose
assessment the cost benefit analysis was updated to reflect the revised information. The milk
pathway in the updated dose assessment assumes consumption of milk from either a cow or
goat that maximizes the dose via the milk pathway and no longer double-counts milk pathway
contributions to calculated maximum individual doses. The updated dose assessment found the
new locations of Lee Units 1 and 2 have no adverse impacts to the dose assessment results for
the surrounding area. The maximum dose resulting from operation of the Lee Nuclear Station
remains below regulatory limits. The maximum individual dose results for Lee Nuclear Station
remain below 10 CFR 50 Appendix I dose objectives.
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The revisions to FSAR Chapter 11 are included in Attachment 8 of this enclosure and will be
incorporated in a future revision of the FSAR.

FSAR Chapter 12

In addition to the information incorporated by reference to the AP1000 DCD and programmatic
information, this chapter addresses site-specific radiation dose to a construction worker.

In Section 12.4 the dose analysis to a construction worker on the unit under construction while
the opposite unit is in operation is affected by the plant relocation. Since Unit 1 is being moved
50 ft. closer to Unit 2, the dose analysis is updated. The calculated annual dose due to
exposure from operating unit routine gaseous effluents at the shield building of a unit under
construction, the principle construction area, increased from 0.29 mrem to 0.397 mrem.
Calculated annual dose to construction workers remains below 10 CFR 20.1301 annual dose
limits for the public.

The revisions to FSAR Chapter 12 are included in Attachment 9 of this enclosure and will be
incorporated in a future revision of the FSAR.

FSAR Chapter 19

The information provided in FSAR Chapter 19 is limited to the incorporation by reference to the
AP1000 DCD, programmatic information and site specific data used to confirm the applicability
of the PRA. Site specific information related to the flooding analyses is updated to reflect plant
relocation.

The revisions to FSAR Chapter 19 are included in Attachment 10 of this enclosure and will be
incorporated in a future revision of the FSAR.

Attachments:

1. Revisions to FSAR Chapter 1

2. Revisions to FSAR Chapter 2, Section 2.0

3. Revisions to FSAR Chapter 2, Section 2.1

4. Revisions to FSAR Chapter 2, Section 2.3, Appendix 2CC, and Appendix 2DD

5. Revisions to FSAR Chapter 2, Section 2.4

6. Revisions to FSAR Appendix 2AA

7. Revisions to FSAR Chapter 8

8. Revisions to FSAR Chapter 11

9. Revisions to FSAR Chapter 12

10. Revisions to FSAR Chapter 19
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Attachment 1

Revisions to FSAR Chapter 1

Subsection 1.2.2

Figure 1.1-202



Enclosure 1 Page 8 of 231
Duke Energy Letter Dated: May 02, 2013

1. COLA Part 2, FSAR Chapter 1, Subsection 1.2.2, second paragraph under the sub-heading
'Site Plan' is revised as follows:

The site plan for Lee Nuclear Station is shown on Figure 1.1-202. Principal structures and
facilities, parking areas, roads, and transmission lines are illustrated. Orientation of the two
AP1000 units is such that "plant north" faces 168 degrees from true north. Unless otherwise
noted, directions in this subsection are based on true north. Similarly, design plant grade for the
DCD is defined as 100 feet, whereas design plant grade for the Lee Nuclear Station Units 1 and
2 is •a9-593 feet; therefore, DCD elevations are to be increased by 490-493 feet to be actual
site elevations.
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Attachment 2

Revisions to FSAR Chapter 2, Section 2.0

Table 2.0-201
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1. COLA Part 2, FSAR Chapter 2, Table 2.0-201 is revised as follows:

WLS SUP 2.0-1

TABLE 2.0-201
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS

WLS
WLS FSAR Within Site
Reference ParameterAP 1000 DCD Site Parameters WLS Site Characteristic

Air Temperature

Maximum Safety 11 5 °F dry bulb / 86.1 °F coincident wet bulb(a)'(h)

86.1°F wet bulb (noncoincident)

Minimum Safety

Maximum Normal

_40°F(a)

101*F dry bulb / 80.1°F coincident wet bulb(b)

80.1 °F wet bulb (noncoincident)ýc*

107°F dry bulb / 84°F
coincident wet bulb
(100-year maximum)

85°F (100-year maximum)

-5°F (100-year minimum)

94*F dry bulb / 77°F
coincident wet bulb
(0.4% annual
exceedance)

77°F wet bulb
(0.4% annual
exceedance)

20°F (99.6% annual
exceedance)

96 mph (3 second gust)
(110 mph with
1.15 importance factor);
exposure C; topographic
factor 1.0

Table 2.3-293

Table 2.3-293

Table 2.3-293

Table 2.3-293

Yes

Yes

Yes

Yes

Table 2.3-293

Table 2.3-293

Yes

YesMinimum Normal

Wind Speed

Operating Basis

-1OOF(b)

145 mph (3 second gust); importance factor 1.15 (safety),
1.0 (nonsafety); exposure C; topographic factor 1.0

Subsection
2.3.1.2.8

Yes

YesTornado 300 mph 230 mph Subsection
2.3.1.2.2
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WLS SUP 2.0-1

TABLE 2.0-201
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION

CHARACTERISTICS
UNITS 1 & 2 SITE

WLS
WLS FSAR Within Site
Reference ParameterAP 1000 DCD Site Parameters WLS Site Characteristic

Maximum Pressure Differential of 2.0 Ib/in2  1.2 Ib/in 2  Subsection Yes

2.3.1.2.2

Seismic

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

The hard rock high frequency (HRHF) envelope response
spectra are shown in Figure 5.0-3 and Figure 5.0-4 defined at
the foundation level for 5% damping. The HRHF envelope
response spectra provide an alternative set of spectra for
evaluation of site specific GMRS. A site is acceptable if its site-
specific GMRS fall within the AP1000 HRHF envelope
response spectra. (e) Evaluation of a site for application of the
HRHF envelope response spectra includes consideration of
the limitation on shear wave velocity identified for use of the
HRHF envelope response spectra. This limitation is defined by
a shear wave velocity at the bottom of the basemat equal to or
higher than 7,500 fps, while maintaining a shear wave velocity
equal to or above 8,000 fps at the lower depths.

No potential fault displacement considered beneath the
seismic Category I and seismic Category II structures and
immediate surrounding area. The immediate surrounding area
includes the effective soil supporting media associated with
the seismic Category I and seismic Category II structures.

GMRS PGA = 0.21g
Unit 1 FIRS PGA =
0.22-92_g
GMRS and Unit 1 FIRS
are below the WEC hard
rock high frequency
spectrum at all points.

Subsection
2.5.2.6
Subsection
2.5.2.7
Subsection
3.7.1.1.1
Figure 3.7-201
Figure 3.7-202

Yes

Fault Displacement
Potential

Negligible. Subsection
2.5.3.8

Yes
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WLS SUP 2.0-1

TABLE 2.0-201
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION

CHARACTERISTICS
UNITS 1 & 2 SITE

WLS
WLS FSAR Within Site
Reference ParameterAP 1000 DCD Site Parameters WLS Site Characteristic

Soil

Average Allowable
Static Bearing
Capacity

Dynamic Bearing
Capacity for Normal
Plus Safe Shutdown
Earthquake (SSE)

Shear Wave Velocity

Lateral Variability

The allowable bearing capacity, including a factor of safety
appropriate for the design load combination, shall be greater
than or equal to the average bearing demand of 8,900 lb/ft2

over the footprint of the nuclear island at its excavation depth.

The allowable bearing capacity, including a factor of safety
appropriate for the design load combination, shall be greater
than or equal to the maximum bearing demand of 35,000 lb/ft2
at the edge of the nuclear island at its excavation depth, or
site-specific analyses demonstrate factor of safety appropriate
for normal plus safe shutdown earthquake loads.

Greater than or equal to 1,000 ft/sec based on minimum low-
strain soil properties over the footprint of the nuclear island at
its excavation depth

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

1. Soils supporting the nuclear island are uniform in
accordance with Regulatory Guide 1.132 if the geologic and
stratigraphic features at depths less than 120 feet below grade
can be correlated from one boring or sounding location to the
next with relatively smooth variations in thicknesses or
properties of the geologic units, or

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

190 000 to 2-8242,000
lb/ft•

190 000 to 285242,000
lb/ft•

9000 to 10,000 ft/sec

Category I structures are
founded on hard rock;
Case 1 applies

Subsection
2.5.4.10.1

Subsection
2.5.4.10.1

Subsection
2.5.4.7

Subsection
2.5.1.2.6

Yes

Yes

Yes

N/A
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WLS SUP 2.0-1

TABLE 2.0-201
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION

CHARACTERISTICS
UNITS 1 & 2 SITE

WLS
WLS FSAR Within Site
Reference ParameterAP 1000 DCD Site Parameters WLS Site Characteristic

3. Site-specific analysis of the nuclear island basemat
demonstrates that the site specific demand is within the
capacity of the basemat.

As an example of sites that are considered uniform, the
variation of shear wave velocity in the material below the
foundation to a depth of 120 feet below finished grade within
the nuclear island footprint and 40 feet beyond the boundaries
of the nuclear island footprint meets the criteria in the case
outlined below.

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

Minimum soil angle of internal friction is greater than or equal
to 35 degrees below the footprint of nuclear island at its
excavation depth.

If the minimum soil angle of internal friction is below
35 degrees, a site specific analysis shall be performed using
the site specific soil properties to demonstrate stability.

No liquefaction considered beneath the seismic Category I and
seismic Category II structures and immediate surrounding
area. The immediate surrounding area includes the effective
soil supporting media associated with the seismic Category I
and seismic Category II structures.

Case 1 applies. Non-
dipping meta-plutonic rock
displaying less than
20 percent variation in the
shear wave velocity.

Case 1 applies. Non-
dipping meta-plutonic rock
displaying less than
20 percent variation in the
shear wave velocity.

Category I structures are
founded on hard rock,
which satisfies the
criterion.

None. Category I
structures are founded on
hard rock. Foundations for
adjacent structures have
negligible liquefaction
potential.

Subsection
2.5.4.7.4

Subsection
2.5.4.7.4

Yes

Yes

Minimum Soil Angle
of Internal Friction

Not applicable Yes

Liquefaction
Potential

Subsection
2.5.4.8

Yes
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WLS SUP 2.0-1

TABLE 2.0-201
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION

CHARACTERISTICS
UNITS 1 & 2 SITE

WLS
WLS FSAR Within Site
Reference ParameterAP 1000 DCD Site Parameters WLS Site Characteristic

Missiles

Tornado

Flood Level

Groundwater Level

Plant Grade
Elevation

4000 - lb 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' (WLS Elevation 6OL-593' msl)

Less than plant elevation 98' (WLS Elevation 588-L591' msl)

Less than plant elevation 100' (WLS elevation 59OL-593' msl)
except for portion at a higher elevation adjacent to the annex
building

4000 - lb 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

689.59592.56 ft. msl(,)

Maximum groundwater
elevation considering the
most severe historically
recorded natural
phenomena has been
estimated to be
approximately 584 ft. msl,
with AP1000 elevation
100 ft at 590-593 ft. msl.
This allows for
approximately 69ft. of
unsaturated interval below
the plant grade-elevation
400-593 ft.

599.5592 ft. msl

Subsection
3.5.1.5('

Subsection
3.5.1.5('

Subsection
3.5.1.5('

Subsection
2.4.2.3

Subsection
2.4.12.2.3.1

Subsection
2.4.1.1.3

Yes

Yes

Yes(t)

Yes(t)

Yes(t)

Yes
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WLS SUP 2.0-1

TABLE 2.0-201
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION

CHARACTERISTICS
UNITS 1 & 2 SITE

WLS
WLS FSAR Within Site
Reference ParameterAP 1000 DCD Site Parameters WLS Site Characteristic

Precipitation

Rain 20.7 in./hr [1-hr 1-mi2 PMP] 18.9 in./hr. [1-hr 1-mi 2

PMP]

17.7 pounds per square
foot

Table 2.4.2-203 Yes

YesSnow / Ice 75 pounds per square foot on ground with exposure factor of
1.0 and importance factors of 1.2 (safety) and 1.0 (non-safety)

Subsection
2.3.1.2.7.3

Atmospheric Dispersion Values X/Q(1)

Site Boundary
(0-2 hr)

Site Boundary
(Annual Average)

5 5.1 x 104 sec/m3

5 2.0 x 10-5 sec/m
3

Unit 1: 3.323,46 x 104sec=/m

Unit 2: 3.55 x 10.4 sec/m 3

6.30 _&-x 10-6 sec/m 3

Low population zone boundary

Table 2.3-283
Subsection
2.3.4.2

Table 2.3-289
(Sheet I A
4EAB Unit 2 SE)

Table 2.3-283

Table 2.3-283

Table 2.3-283

Table 2.3-283

Table 2.0-202

Yes

Yes

0-8 hr

8-24 hr

24-96 hr

96-720 hr

Control Room

< 2.2 x 104 sec/m 3

<_ 1.6 x 104 sec/m
3

S1.0 x 10-4 sec/m
3

<8.0 x 10-5 sec/m
3

Table 2.0-202

8.0-1-05_ x 10.5 sec/m3

5.49-52 x 10-5 sec/m 3

2.42-43_ x 10-5 sec/m3

7.46-52_ x 105 sec/m 3

Table 2.0-202

Yes

Yes

Yes

Yes

Yes
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WLS SUP 2.0-1

TABLE 2.0-201
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION

CHARACTERISTICS
UNITS 1 & 2 SITE

WLS
WLS FSAR Within Site
Reference ParameterAP 1000 DCD Site Parameters WLS Site Characteristic

Population Distribution

Exclusion area (site) 0.5 mi Unit 1: Minimum distance
from the Effluent Release
Boundary to the Exclusion
Area Boundary is
24433070 feet. The radius
of the effluent release
boundary is 5450-448 feet.
The total minimum
distance from the site-Unit
1 center point to the EAB
is 2-66- 3518 feet
(0,502.67 mi).

Unit 2: Minimum distance
from the Effluent Release
Boundary to the Exclusion
Area Boundary is 2914
feet. The radius of the
effluent release boundary
is 448 feet. The total
minimum distance from
the Unit 2 center point to
the EAB is 3362 feet (0.64
mi0.

Subsection 2.1
Figure 2.1-209A

Yesl

Subsection 2.1
Figure 2.1-209B

Yeso)
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WLS SUP 2.0-1

TABLE 2.0-201
COMPARISON OF AP1000 DCD SITE PARAMETERS AND LEE NUCLEAR STATION UNITS 1 & 2 SITE

CHARACTERISTICS

WLS
WLS FSAR Within Site

AP 1000 DCD Site Parameters WLS Site Characteristic Reference Parameter

a) Maximum and minimum safety values are based on historical data and exclude peaks of less than 2 hours duration.
b) The maximum normal value is the 1-percent seasonal exceedance temperature. The minimum normal value is the 99-percent seasonal

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

c) The noncoincident wet bulb temperature is applicable to the cooling tower only.
d) With ground response spectra as given in DCD Figure 3.7.1-1 and DCD Figure 3.7.1-2. Seismic input is defined at finished grade except for sites

where the nuclear island is founded on hard rock.
e) Sites that fall within the hard rock high frequency envelope response spectra given in DCD Figures 31.1-1 and 31.1-2 and satisfy the limitation on shear

wave velocity in DCD Subsection 2.5.2.1 are acceptable.
f) Per APP-GW-GLR-020, the kinetic energies of the missiles discussed in DCD Section 3.5 are greater than the kinetic energies of the missiles

discussed in Regulatory Guide 1.76 and results in a more conservative design.
g) For AP1000, the term "site boundary" and "exclusion area boundary" are used interchangeably. Thus, the X/Q specified for the site boundary applies

whenever a discussion refers to the exclusion area boundary. At Lee Nuclear Station, the "site boundary" and the "exclusion area boundary" are not
interchangeable. See Fi9we-2.-2 QFiqures 2.1-209A and 2.1-209B.

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

i) The maximum flood level of ,RQ §9592.56 ft. msl is a result of local PMP event as described in Subsection 2.4.2.3. See Subsection 2.4.2.2 for
discussion of design basis considerations.

i) Lee Nuclear Station Units 1 and 2 comply with 0.5 mi EAB site parameter specified in the AP1 000 DCD (Table 2-1).
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Attachment 3

Revisions to FSAR Chapter 2, Section 2.1

Subsection 2.1.1

Figure 2.1-209 - Deleted

Figure 2.1-209A

Figure 2.11-209B



Enclosure 1 Page 20 of 231
Duke Energy Letter Dated: May 02, 2013

1. COLA Part 2, FSAR Chapter 2, Subsection 2.1.1, third paragraph is revised as follows:

The coordinates of the two new reactors are given below:

LONGITUDE AND LATITUDE (deg r.e..mi....U.toc......ndsdecimal degrees [NAD83])
350 02' 12.05"35.036527 81 3IQ-' 4"7.3-81.512962

UNIT 1: North West
350 02' 1,3.94"35.036995 A1° 30' 37.4.0"-81.510351

UNIT 2: North West

UNIVERSAL TRANSVERSE MERCATOR NAD83 ZONE 17 (Meters)

Northing Easting

UNIT 1: 38772313877214.1 4523-1-94453211.9

UNIT 2: 39772553877264.7 453447-453450.3

2. COLA Part 2, FSAR Chapter 2, Subsection 2.1.1.2 is revised as follows:

Figure 2.1-203 illustrates the region surrounding the Nuclear Site within a radius of 50 mi. This
map includes prominent geophysical and political features in the area. Figure 2.1-202 shows
greater detail of the Lee Nuclear Site out to a radius of 6 mi. The Lee Nuclear Station site
boundary is boldly outlined. As shown in the figure, there are no industrial and transportation
facilities, commercial, institutional, recreational, and residential structures within the site area.
Figure 2.1-204 is a USGS topographic map that shows prominent natural and manmade
features. Figure 2.1-201 illustrates the site in greater detail. The reactor building, turbine
building, and the cooling towers are labeled. The auxiliary buildings are shown in the
background. Figures 2.1-209A and 2.1-209B illustrates the shortest distances from the Effluent
Release Boundariesy to the EAB for both Units 1 and 2.

The total area contained by the site boundary is about 1,900 acres of land. There are no
industrial, military, transportation facilities, commercial, institutional, recreational, or residential
structures within the site area. The EAB generally follows the site boundary (but extends beyond
it on the northern and eastern sides of the site). The Effluent Release Boundary is defined as
anis--an assumed 550-448 ft. radius circle around each reactor that ncompassing encompasses
all site release points. Figures 2.1-209A and 2.1-209B shows the location of the EAB and the
shortest distances from the Effluent Release Boundaries associated with Units 1 and 2y,. The
nearest segment of the EAB to the Effluent Release Boundary is 2-143-2914 feet.

3. COLA Part 2, FSAR Chapter 2, Subsection 2.1.2 is revised as follows:

The boundary on which limits for the release of radioactive effluents are based is the exclusion
area boundary shown in Figures 2.1-209A and 2.1-209B. The site is clearly posted with no
trespassing signs that also include actions to be taken in the event of emergency conditions at
the plant. The site's physical security plan contains information on actions to be taken by
security force personnel in the event of unauthorized persons crossing the EAB during
emergency operations.
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4. COLA Part 2, FSAR Chapter 2, Subsection 2.1.2.1, is revised to read:
All of the land inside the site boundary (Fiqure 2.1-201) Exc-'co Arop is owned by Duke

Energy. Duke Energy controls all activities within the exdluei4 this area bo'-ndary including
exclusion and removal of personnel from the area during emergency operations. Duke Energy
owns the mineral rights on the Lee Nuclear Site. There are no known easements that affect the
Lee Nuclear Station. The Exclusion Area Boundary (EAB), shown in Fiqures 2.1-209A and 2.1-
209B, extends beyond the site boundary to the north and east. Certain properties within the
EAB that lay beyond the site boundary are currently not owned by Duke Energy. Negotiations
regarding these properties have been initiated and Duke Energy ownership or control authority,
including the mineral rights, will be obtained prior to start of construction.
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5. COLA Part 2, FSAR Chapter 2, Figure 2.1-209 is deleted to provide EAB distances for each unit, presented as Figure 2.1-209A
and Figure 2.1-209B as follows:

Figure 2.1-209

Deleted
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6. COLA Part 2, FSAR Chapter 2, Figure 2.1-209A is added as follows:

Legend

Exclusion Area Boundary

Closest Distance to EAB Unit 1 (Feet)

Site Bojndary

1 Effluent Release Boundary

Uqil I Directional Segments

0 1,250 2,5CC 5,000

Feet

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Distance to EAB Map for Unit 1WLS COL 2.1-1

FIGURE 2.1-209A

L
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7. COLA Part 2, FSAR Chapter 2, Figure 2.1-209B is added as follows:

Page 24 of 231

Legend
Exclusion Area Boundary

Closest Distance to EAB Unit 2 (Feet)

Site Boundary

1,250 2500 5,000
Effluent Release Boundary
Unit 2 Directional Segments Feet

WILLIAM STATES LEE III

NUCLEAR STATION UNITS 1 & 2

Distance to EAB Map for Unit 2WLS COL 2.1-1

FIGURE 2.1-209B
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Attachment 4

Revisions to FSAR Chapter 2, Section 2.3, Appendix 2CC, and Appendix 2DD

Section 2.3

Table 2.3-204

Table 2.3-235

Table 2.3-236

Table 2.3-237

Table 2.3-238

Table 2.3-239

Table 2.3-240

Table 2.3-241

Table 2.3-282

Table 2.3-283

Table 2.3-286

Table 2.3-287

Table 2.3-288

Table 2.3-289

Table 2.3-290

Table 2.3-291

Table 2.3-292

Table 2.3-294

Table 2.3-295

Appendix 2CC

Appendix 2DD
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1. COLA Part 2, FSAR Chapter 2, Subsection 2.3.1, first paragraph is revised as follows:

The description of the general climate of the region is based primarily on climatological records
for Greenville/Spartanburg International Airport (GSP), located between Greenville and
Spartanburg, South Carolina. This first order station was selected because the terrain and land-

WLS COL 2.3-1 use in the surrounding area is similar to the area around the Lee Nuclear Site (i.e., rural). This
description uses data from those records, as appropriate, and is augmented by recent data from
the Lee Nuclear Station site meteorological tower (Tower 2). Meteorological data for the Lee
Nuclear Site collected from 12/1/2005 through 11/30/2007_6 is presented and used in FSAR
Section 2.3 to calculate atmospheric dispersion values. A ..econd Ye.ar mG t ..r.. Igical data
for the Leo Nucl-r S;ite wa. collecto from 1 /10 0n6 through 11 /302007 FSAR
Appendix 2CC provides an evaluation which concludes that one-year and two-year site data
sets are consistent and representative of long-term conditions for the site.

2. COLA Part 2, FSAR Chapter 2, Subsection 2.3.1.2.2, second paragraph is revised as
follows:

The tornadoes reported during the years 1950-2005 in the vicinity of Cherokee, Spartanburg,
Union, Chester, and York Counties in South Carolina and Polk, Rutherford, Cleveland, Gaston,
and Mecklenburg Counties in North Carolina are shown in Table 2.3-204. During the period
1950 to 2005, a total of 125449 tornadoes touched down in these counties, which have a
combined total land area of 5,131.2 square miles (Reference 212). These local tornadoes have
a mean path area of 0.460.459 square miles, excluding tornadoes without a length specified.
The site recurrence frequency of tornadoes can be calculated using the point probability method
as follows:

Total area of tornado sightings = 5,131.2 sq mi

Average annual frequency = 1254-1-8 tornadoes/56 years = 2.2314 tornadoes/year

Annual frequency of a tornado striking a particular point P = [(0.4596 mi2/tornado) (2.2344
tornadoes/year)] / 5,131.2 sq. mi = 0.0002 yr1

Mean recurrence interval = 1/P = 5000 years.

3. COLA Part 2, FSAR Chapter 2, Subsection 2.3.2.7, last paragraph is revised to read:

These air quality characteristics are not expected to be a significant factor in the design and
operating bases of Units 1 and 2. The new nuclear steam supply system and other related
radiological systems are not sources of criteria pollutants or other air toxics. The addition of
supporting auxiliary boilers, emergency diesel generators, and station blackout generators (and
other non-radiological emission sources) are not expected to be significant sources of criteria
pollutant emissions because these units operate on an intermittent test and/or emergency
basis.
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4. COLA Part 2, FSAR Chapter 2, Subsection 2.3.3.1, second paragraph is revised as follows:

Calculations to determine diffusion estimates for both short- and long-term conditions are
provided in Subsections 2.3.4 and 2.3.5, respectively. These analyses were completed using
data from the meteorological Tower 2. The short-term and long-term X/Q modeling is based on
the 24-month period from December 1, 2005 to November 30, 2007. Howeovo, the log• teFm
X/Q modeling is based on tho 12 month period of Deoember 2005 thro-gh Noevmber 2006.
Appondix 2--Cl evaluates, and justifieos tho uise of tlo y.a.s of onAitoe tteorological dat
(DocoMberF 20-0-5- through91 Novomber 200:7) in detormining tho- sho-rt-torm atmos6pheric diSporsion4
of ...... eloas.s and the u.. of o year of .nsite mo.torol.gi.al data (December 205•
through Novemrbe-r -2006) in determining the long teFrm atmnospheric dispersion Of nremal

airborne ~ ~ ~ A eflGnIeeae.As dscssed in Appendix 2CC, direct comnparison of the atmospheric
dis6peFeion valu,1es. for the one year and two year datFsAts is net poss. ible because of the Iarge
numb-er of source d- receptor pairs, with some atmospheric dispersion values decreasin

whil oters ncrasewhen using the- twog differet sets of data. Instead, a comAparison Of the
maxmu idiidalnd population offsitte doses9 resul1ting fromA postulated nor~mal -airbo~rne

effluent releases using these two sets of data was, pe"rmed. ComparFigon of the max"imu
indvidal ad population doses s~howed that, although the doesees inc-re-ased slightly when the

two year d-ata se;Rt Was used, the doses are still only a fraction of the 10Q CPR P~art 50, Appendix I
fi~mi0ts. Therfore, the X/ and D/Q-3valuees foear Aanormal airboernee eefflueniit rel ases aed On one

',eaF UI stet meteeUFeIlJIUJI data aIU FetliiIU.

5. COLA Part 2, FSAR Chapter 2, Subsection 2.3.3.1, fourth and fifth paragraphs are revised
as follows:

The Tower 1 meteorological installation encompassed an original 55-meter (m) tower and a 10-
m tower from the original Cherokee Nuclear site. Tower 1 was located at 588 ft. msl roughly the
same elevation as5 ft. lower than the future final grade of the Lee Nuclear Station containment
structures. Because of its large size (e.g., transmission style tower), Tower 1 did not meet the
structural requirements of Regulatory Guide 1.23, Revision 1, "Meteorological Monitoring
Programs for Nuclear Power Plants." Consequently, Tower 1 data was not used for the Lee
Nuclear Station COLA analyses and are not discussed further. Tower 1 was decommissioned in
May 2011.

Tower 2 is a 60-m meteorological tower, located on the east side of the power block. This tower
is representative of both the wider site area and regional weather conditions. The base
elevation for Tower 2 is approximately 611 ft., or approximately 22-18 ft. above the 589-593 ft.
ya•d-plant elevationgrade of the plant. Data collection from this meteorological tower began on
December 1, 2005.

6. COLA Part 2, FSAR Chapter 2, Subsection 2.3.4, first sentence is revised as follows:

WLSCOL2.3-4 The consequences of a design basis accident in terms of human exposure is-are a function of
the atmospheric dispersion conditions at the site of the potential release.
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7. COLA Part 2, FSAR Chapter 2, Subsection 2.3.4.1, fifth and sixth paragraphs are revised as
follows:

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 EAB
and the LPZ. The meteorological data needed for this calculation includes wind speed, wind
direction, and atmospheric stability. The meteorological data used for this analysis was obtained
from the onsite meteorological Tower 2 data from December 1, 2005 through November 30,
2007. The joint frequency distribution for this period is reported in Tables 2.3GG-2305_
2CC 206, 2CC 209, and 2CC 21 Othroucqh Table 2.3-241. Other plant specific data included
tower height at which wind speed was measured (10.0 m) and distances to the EAB and LPZ.
The Exclusion Area Boundary (EAB) for Lee Nuclear Station is shown in FSAR Figures 2.1-
209A and 2.1-209B. The minimum EAB distances are reported in Table 2.3-282. In this table,
the distances are measured from a 550448-foot radius effluent release boundary (from each
Unit's containment building) to the EAB. The low population zone (LPZ) is defined as a circle
with a 2-mile radius centered on the midpoint between the Unit 1 and 2 containment buildings.

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

8. COLA Part 2, FSAR Chapter 2, Subsection 2.3.4.1, eighth paragraph is revised as follows:

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

9. COLA Part 2, FSAR Chapter 2, Subsection 2.3.4.2, first paragraph is revised as follows:

The methodology described in Regulatory Guide 1.145 divides release configurations into two
modes, ground release and stack release. A stack or elevated release includes all release
points that are effectively greater than two and one-half times the height of the adjacent solid
structures. Since the AP1000 release points do not meet this criterion, releases are considered
to be ground level releases. The analysis also assumed a 550448 ft radius circle-, centered on
each Unit's containment, which encompasse__sg all release points (sources) when calculating
distances to the receptors.

10. COLA Part 2, FSAR Chapter 2, Subsection 2.3.4.2, fifth paragraph through the end of the
subsection is revised as follows:

Building cross-sectional area is defined as the smallest vertical-plane area of the reactor
building, in square meters. The area of the reactor building to be used in the determination of
building-wake effects will be conservatively estimated as the above grade, cross-sectional area
of the shield building. This area was determined to be 28432 M2. Building height is the height
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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 329 ft. The DCD design grade elevation for the AP1000 is 100 ft; therefore, the height
above plant grade of the containment structure or building height is 229 ft.

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

The tower height is the height at which the wind speed was measured. Based on the ground
level release assumption, the lower measurement level (i.e., 10-meter level) on the tower height
was used.

Table 2.3-283 gives the direction-dependent sector and the direction independent X/Q values at
the EAB and LPZ along with the 5 percent maximum X/Q values for both Units 1 and 2. As
shown, the 0.5 percent direction dependent maximum sector relative dispersion exceeds the 5
percent direction independent overall site dispersion at the EAB. Since a higher relative
dispersion coefficient is conservative, the 0.5 percent maximum sector (SE at 4339-1410 m for
Unit 1 and SE at 1309 m for Unit 2) relative dispersion is limiting for the EAB. For the LPZ, the
comparison also resulted in the conclusion that the 0.5 percent direction dependent relative
dispersion was limiting. A summary of these results is provided below.

Short Term Accident X/Q VALUES for Unit 1 (sec/m3)

(Based on December 2005-November 2007 Meteorological Data)

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

EAB 3.324-6E- N/A N/A N/A N/A
(1339 1410 m, SE 04

sector)

LPZ N/A 8.05-1-E- 5.5249E- 2.432E- 7.5246E-
(3219 m, SE sector) 05 05 05 06

Short Term Accident ,/Q VALUES for Unit 2 (sec/m3)

(Based on December 2005-November 2007 Meteorological Data)

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

EAB 3.55E-04 N/A N/A N/A N/A
(1309 m, SE sector)

LPZ N/A 8.05E-05 5.52E-05 2.43E-05 7.52E-06
(3219 m, SE sector)
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As seen from the above tables, the atmospheric dispersion values for Unit 2 are limiting. The
above Lee Nuclear Station site characteristics are compared to the AP1000 design criteria in
Table 2.0-201.

11. COLA Part 2, FSAR Chapter 2, Subsection 2.3.4.4, third paragraph, third sentence is
revised as follows:

The building area used for building wake corrections is the above grade containment shell area
which was conservatively calculated to be 2842-2843 M2 .

12. COLA Part 2, FSAR Chapter 2, Subsection 2.3.5.1, second and fourth paragraphs are
revised as follows:

Appondix 2CG e-Valu-atos the use Of tWo years Of enSiUMAte oeorlogical data (Decombor 2005
through November 2007) in d•termining the atmo ..pheric diSperioo• Of norA m •al airborne offluet•
releases.. As discussed in this appendix, direct comparison of the atmospheric disprsion and
deposition ValueIsU for the one year and two year dUata U Osets is not meaningful because Of thu
large nu~mb-er of v-aluesr- aand the vario-us6 o~ffite receptor locations, soMe 9f which decreaserA while
ethersA incr-reas~e. Instead, a com~parisonR of the maximum indvidual and population doeuin

doses showed that, although the doses inc. reased slightly whenA the• bGo-year data sot was
used, the doses are still only a fraction Of the 10 CFR Part 50, Appendix I limits. ConsRequently,
the )ti and D!Q values for normal releaseAs, bas-e-d on the one year of sinte mtoooia data
are ret-ained. In _addition. to tThe gridded receptor locations, receptor Iccations were determined
from the locations obtained from the 20062007 and 2008 land use information. Hourly
meteorological data was used in the development of joint frequency distributions, in hours, of
wind direction and wind speed by atmospheric stability class. The wind speed categories used
were consistent with the Lee Nuclear short-term (accident) diffusion X/Q calculation discussed
above. Calms (wind speeds below the anemometer starting speed of 1 mph) were distributed
into the first wind speed class with the same proportion and direction as the direction frequency
of the 2nd wind-speed class.

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

13. COLA Part 2, FSAR Chapter 2, Subsection 2.3.5.1, sixth paragraph, last sentence is
revised to read:

The calculation results, with and without consideration of dry deposition, are identified in the
output as "depleted" and "undepleted".

14. COLA Part 2, FSAR Chapter 2, Subsection 2.3.5.2, last paragraph is revised as follows:

The results of the analysis, based on ee-two years of data collected on site, are presented in

Tables 2.3-287 through 2.3-292. The limiting atmospheric dispersion factor (X/Q) at the EAB,
6.30 x 10.6 sec/m3, is in the SE direction from Unit 2 at -1 309 meters. The limiting
atmospheric dispersion at the nearest residence, 4.60 x 10-6 sec/m 3, is also in the SE direction
at 1-607-1588 meters. Atmospheric dispersion factors for other receptors are given in Table 2.3-
289. Long term atmospheric dispersion factors are not given in the AP1 000 DCD except at the
EAB. The DCD site boundary annual average X/Q is 2.0 x 10- sec/m3. This bounds the Lee

Nuclear Station annual average routine release EAB X/Q value of 6.3&=4 x 106 sec/m3. Table
2.0-201 providesd a comparison of the Lee Nuclear Station site characteristics with the DCD
design parameters.
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15. COLA Part 2, FSAR Chapter 2, Table 2.3-204, title is revised and information is added beginning on Sheet 8 to reflect the
addition of Polk and Rutherford Counties as follows:

TABLE 2.3-204 (Sheet 8 of 89)
TORNADOES IN CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES,

SOUTH CAROLINA AND CLEVELAND, GASTON, AND-MECKLENBURG, POLK, AND RUTHERFORD
COUNTIES, NORTH CAROLINA

WLS COL 2.3-1

Location or County

12 MECKLENBURG

13 MECKLENBURG

14 MECKLENBURG

15 Mint Hill

16 Cornelius

17 Pineville

18 Charlotte

19 Charlotte

Polk County. NC

1 Polk

Rutherford County. NC

1 Rutherford

2 Rutherford

3 Rutherford

Date

6/6/1985

11/28/1990

3/10/1992

3/20/1998

5/7/1998

8/1/1999

9/7/2004

3/8/2005

8/17/1977

5/27/1973

5/18/1975

5/18/1989

Time

1620

1940

2107

1442

1845

1935

1045

0740

1136

1915

100

1630

Magnitude
Fujita Scale

FE

F1

F2

FO

FE

FE

F2

F1

F1

FO

F2

F1

Length
(mi.)

1

0

3

0

6

0

2

3

6

0

0

0

Width
(yards)

267

20

180

25

50

10

200

50

33

Area
(mi 2)

0.15

0.31

0.17

0.23

0.09

0.11

0

0

0
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TABLE 2.3-204 (Sheet 8-9_of 89)
TORNADOES IN CHEROKEE, SPARTANBURG, UNION, CHESTER, AND YORK COUNTIES,

SOUTH CAROLINA AND CLEVELAND, GASTON, AND MECKLENBURG, POLK, AND RUTHERFORD
COUNTIES, NORTH CAROLINA

WLS COL 2.3-1

Magnitude
Fujita Scale

Length
(mi.)

Width
(yards)

Area
(mi 2)Location or County Date Time

4 Rutherford

5 Rutherford

6 Forest city

5/5/1989

5/24/2000

7/7/2005

1635

1720

952

F4

FO

F1

6

2

1

400

30

50

1.36

0.03

0.03

NOTES:

1. Tornado data from all years were used to calculate the annual frequencies given in text.

2. Tornadoes with a zero (or missing) reported area, path length, or width do not represent valid data for statistical purposes.

3. Data recorded in the NOAA's National Environmental Satellite, Data, and Information Service (NEDSIS) - NCDC Storm Event database, 1950-2005,
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent-storms.
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16. COLA Part 2, FSAR Chapter 2, Table 2.3-235 is revised as follows:

WLS COL 2.3-2

STABILITY CLASS A

TABLE 2.3-235 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY

ATMOSPHERIC STABILITY CLASS
STABILITY CLASS A

HOURS AT EACH WIND SPEED AND DIRECTION

Average
Wind
Speed
(m/sec)

DIR

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

WSW

Wind Speed (m/sec)

0.5<U 0.75<U 1.0<U 1.25<U 1.5<U 2.0<U 3.0<U 4.0<U 5.0<U 6.0<U
U:50.5 •0.75 •1.0 •1.25 •<1.5 •2.0 •<3.0 •<4.0 •<5.0 •6.0 •8.0

0 0 0 0 2 5 10 86 117- 42 2

0 0 0 0 0 87 1344- 2146 5.3 34- 2

0 0 0 0 0 13 332-9 3146 4-2 1 0

0 0 0 1 3 98 2724 3046 83 10 0

0 0 0 1 1 8 2522 6.3 0 0 0

0 0 0 1 3 15 1749 10 0 0 0

0 10 0 2 1 1443 3549 133 0 0 0

0 0 0 1 43 194-5 40W30 21-4- 2 0 2

0 01 0 0 2 13 352-2 264-5 53 3 1

0 0 0 0 3 98 3224 623. 402-0 18465 95

0 0 0 0 1 1 23465 5533 3724 332-5 2744

0 0 0 0 2 3 144-2 37265 2842 117 17_2

U>8

0

0

0

0

0

0

0

0

0

2

42

30

Total

4235 3.53-

5240 3.234

826-.4 2.92-_

79,55 2.92-.7

4135 2.42-3

372-9 2.04-,9

6638 2.42-4

8964 2.7

8659 2.92-8

175443 3.9"38

1814-40 4.544

11565 4.4.34
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WLS COL 2.3-2

STABILITY CLASS A

TABLE 2.3-235 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY

ATMOSPHERIC STABILITY CLASS
STABILITY CLASS A

HOURS AT EACH WIND SPEED AND DIRECTION

Average
Wind

Speed
(m/sec)

DIR

W

WNW

NW

NNW

CALM

TOTAL

U_<0.5

0

0

0

0

0.5<U
_50.75

0

0

0

0

0.75<U
<1.0

0

1

0

0

1.0<U
_<1.25

1

0

10

0

1.25<U
51.5

0

4

1

0

Wind Speed (m/sec)

1.5<U 2.0<U 3.0<U
_<2.0 •<3.0 _•4.0

3 96 82

2 13-1-1- 188

32 1214 1465_

4 76 115

4.0<U
•<5.0

1740

174-0

168

2

5.0<U
_<6.0

34-

166

15_

64

6.0<U
•<8.0

10

154-0

15.

0

9146

U>8

0

63

54-

0

Total

4224

925.

824-

3022

3.73-4

4.64-

4.84-5

3.53-4

0

0 20 1 87 27 1294-22 345264 362204 192405 114.7• 208 129185

NOTES:

1.

2.

3.

4.

5.

Data from Lee Nuclear Station site Data, 12/1/2005 - 11/30/20076.

Stability class is determined by the upper temperature gradient between 60m and 1Oin.

Wind direction data is from the 10 m level.

Calms are wind speeds below 1 mph (0.45 m/sec).

Duo to listing th. joint frequecy ditribution in hour. and OUndng the tota.l num.b...e of h I AI

iours m~ay 9Xc - A, numoor or nous inA l jrv•, .
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17. COLA Part 2, FSAR Chapter 2, Table 2.3-236 is revised as follows:

WLS COL 2.3-2

STABILITY CLASS B

TABLE 2.3-236 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY

ATMOSPHERIC STABILITY CLASS
STABILITY CLASS B

HOURS AT EACH WIND SPEED AND DIRECTION

Average
Wind

Speed
(m/sec)

DIR

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

Wind Speed (m/sec)

0.5<U 0.75<U 1.0<U 1.25<U 1.5<U 2.0<U 3.0<U 4.0<U 5.0<U 6.0<U
U_<0.5 •<0.75 •1.0 •1.25 -•1.5 •<2.0 •<3.0 -•4.0 •<5.0 •6.0 •<8.0

0 0 0 1 1 64 88 164-2 16-1-0 44 0

0 0 0 0 0 108 194-3 167- 104 83 1

0 0 0 10 3 15 204-0 28. 83 31. 0

0 0 0 2 7 53 234-5 325 40 10 10

0 0 0 2 0 86 2414- 64- 20 0 0

0 0 0 0 2 73 177- 1 0 0 0

0 0 10 1 10 118 22_6 10 0 0 0

0 0 0 2 4 147- 3343 24- 0 0 1

0 0 0 1 4 11_8 464-7 116 20 24 0

0 0 0 0 0 43 39-1-3 3946 254-5 12.7 63

0 0 0 0 0 54 324-3 3224- 3723 25486 187-

U>8

0

0

0

0

0

0

0

0

0

2

34-

Total

5235 3.5343

6437 3.43-4

7844 2.92-.5

7532 2.92-3

422-4- 2.52-4

274-3 2.2

3746 2.22-0

5629 2.2

7737- 2.52-3

127&9 3.74-.-0

15285 4.34-2
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WLS COL 2.3-2
TABLE 2.3-236 (Sheet 2 of 2)

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY
ATMOSPHERIC STABILITY CLASS

STABILITY CLASS B

STABILITY CLASS B HOURS AT EACH WIND SPEED AND DIRECTION

Average
Wind

Speed
(m/sec)Wind Speed (m/sec)

DIR 0.5<U 0.75<U 1.0<U
U_<0.5 •0.75 •1.0 •1.25

1.25<U 1.5<U
_<1.5 •52.0

2.0<U 3.0<U 4.0<U 5.0<U 6.0<U
•<3.0 -<4.0 •5.0 •6.0 •8.0 U>8 Total

WSW 0 0 0 0 0 74 2746 3948 16-0 126 106 10 11260 3.93-8

W 0 0 0 0 1 10 197- 147- 124 85 2.4- 0 5726 3.73-_7

WNW 0 0 0 0 10 64 1840 138 76 10.7 86 83 7145 4.44-.3

NW

NNW

0 0 0 0 24 10. 3042- 155 103 109 73 40 8844 3.83-5

0 0 1 1 1 0 74 84 85 32 0 1 302-0 3.6

CALM 0

TOTAL 0 0 24- 114-0 272-5 12088 384475 2734-2-3 15783 98&9 542-7- 197- 114559
0

NOTES:

1. Data from Lee Nuclear Station site Data, 12/1/2005 - 11/30/20076.

2. Calms are wind speeds below 1 mph (0.45 m/sec).
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18. COLA Part 2, FSAR Chapter 2, Table 2.3-237 is revised as follows:

Page 38 of 231

WLS COL 2.3-2

STABILITY CLASS C

TABLE 2.3-237 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY

ATMOSPHERIC STABILITY CLASS
STABILITY CLASS C

HOURS AT EACH WIND SPEED AND DIRECTION

Average
Wind Speed

(m/sec)

DIR 0.5<U 0.75<U 1.0<U

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

U<0.5

0

0

0

0

0

0

0

0

0

0

•0.75

0

0

0

0

0

0

0

0

0

0

•1.0

1

0

0

0

0

0

0

0

1

0

•<1.25

34

0

2

2

0

0

3

40

20

0

Wind

1.25<U 1.5<U
•<1.5 •<2.0

3-2 107.

3 52-

5 164-2

43 146

24- 2140

32 128

84 2946

85 314.

2 135

20 92

Speed (m/sec)

2.0<U
•3.0

1640

2444-

4724

3242-

222

126

3540

4948

53_24

4421-

3.0<U
_•4.0

92-

2140

23-7

217•

42

1

0

66

94

3342-

4.0<U 5.0<U 6.0<U
_<5.0

54

155

103

54

10

0

0

0

32-

2240

•6.0

1

43

30

0

0

0

0

1

3

106

•8.0

1

0

0

01

0

0

0

0

0

104

U>8

0

0

0

0

0

0

0

0

0

24

Total

4930

72.6

1064•

7932

504-8

2848

75,3

9942

8641-

13256

2.7

3.33-.2

2.82-6

2.72•4

2.22-.0

2.0

1.94-.

2.22-4

2.52-4--

3.63-.67

SW 0 0 1 10 2 83 4148 2747 2144 114 29465 87- 149-7-9 4.34-5
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WLS 2.3-2 TABLE 2.3-237 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY

ATMOSPHERIC STABILITY CLASS
STABILITY CLASS C

HOURS AT EACH WIND SPEED AND DIRECTIONSTABILITY CLASS C

Average
Wind Speed

Wind Speed (m/sec) (m/sec)

DIR 0.5<U 0.75<U 1.0<U 1.25<U 1.5<U 2.0<U 3.0<U
U_•0.5 _<0.75 •1.0 -<1.25 •1.5 -<2.0 •<3.0 •<4.0

4.0<U 5.0<U 6.0<U
•5.0 •<6.0 -<8.0

Total
U>8

WSW 0 0 0 1 53

W 0 0 10 21- 34

WNW 0 0 0 3 10

NW 0 0 0 0 10

NNW 0 0 0 1 0

115

82

134-

139

52

4824

2414-

1840

2546

16.

2346

114

129

104

86

137-

42-

65

94

24-

74

24

3

76

54

40

2

54

132-

0

52-

0

34

60

1

11764-

572-5

6437

8441-

3824

3.43-3

2.83-.4

3.53-4

4.1 •.3

3.1 4

0.0CALM 0

TOTAL 0 0 43 244-5 5232 218406 5062-24 218406 11667

NOTES:

1. Data from Lee Nuclear Station site Data, 12/1/2005 - 11/30/20076.

2. Calms are wind speeds below 1 mph (0.45 m/sec)

573• 6529 254-2 128562
0
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19. COLA Part 2, FSAR Chapter 2, Table 2.3-238 is revised as follows:

WLS COL 2.3-2
TABLE 2.3-238 (Sheet 1 of 2)

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY
ATMOSPHERIC STABILITY CLASS

STABILITY CLASS D

STABILITY CLASS D HOURS AT EACH WIND SPEED AND DIRECTION

Average
Wind
Speed

(m/sec)

DIR

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

Wind Speed (m/sec)

0.5<U 0.75<U 1.0<U 1.25<U 1.5<U 2.0<U 3.0<U 4.0<U 5.0<U 6.0<U
U_<0.5 •<0.75 •<1.0 •1.25 •1.5 •<2.0 •<3.0 •<4.0 •5.0 •<6.0 •8.0

0 0 138 178 32.46 6025 11369 3832 394-7- 159 52-

0 10 11.7 188 2846 842-7 151.7-_ 7862 41.24 11.6 2

0 10 104 14.7 2542 6226_ 143.6 6434 264-1 116 1

0 1 14._ 2548 3042- 582-5 10540 4720 10.5 54- 0

0 40 19._ 177- 3040 3948 4622 117. 32 0 0

0 1 15. 148 2846 50-2.4 3542 7-2 0 1 0

0 30 54 1940 482-6 7832 712.5 102. 95 20 0

1 10 86 158 3546 8236 92&2 128_6 108 43 64

10 10 86 85 362-4 8348 11384 482-5 214-2 53 76

0 0 95 53 167 4823 1437-9 9338 65,34 2847 4_2

0 1 83 104 179 364-7 8348 7139 6227 532-6 274-6

Total
U>8

0 3324-7-4 2.62--7-

0 42524-9 2.62-8

0 3574_•7 2.6

0 295-1-32 2.32-.

0 16976 1.84,9

0 151-70 1.84.7

0 245405 2.04-.9

3 269.444 2.32.5

1_0 3321-90 2.5

30 414208 3.1

1 3694-94 3.6
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WLS COL 2.3-2

STABILITY CLASS D

TABLE 2.3-238 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY

ATMOSPHERIC STABILITY CLASS
STABILITY CLASS D

HOURS AT EACH WIND SPEED AND DIRECTION

Average
Wind
Speed

(m/sec)

DIR

WSW

W

WNW

NW

NNW

CALM

TOTAL

U_<0.5

0

0

0

0

0

50

74

0.5<U
0.75

0

10

32

24

34

0.75<U
•1.0

53

83

84

146a

166

1.0<U
•1.25

135

96

1840

2040

1.25<U
•51.5

103

73

167-

262-2

33-1-3

Wind Speed (m/sec)

1.5<U 2.0<U 3.0<U
•<2.0 •<3.0 •4.0

2847- 5627- 4420

25-1-0 434-9 234-2

239 4048 2243

5826 6234 30465-

4125 5734 432-2

4.0<U
•<5.0

3046

116

23443

364-5

2740

5.0<U
•<6.0

155

73

176

274-0

209

6.0<U
•<8.0

1340

24

137-

294

7-2

Total
U>8

53

0

83

136

44-

2194._9

13664

18390

315449

2714-32

3.3"-6

2.624

3.3

3.3248

2.82-7

23__7 17193 232424 417207- 855386 135367
2

641341- 413206 221406 11657 3847 44872218

NOTES:

1. Data from Lee Nuclear Station site Data, 12/1/2005 - 11/30/20076.

2. Calms are wind speeds below 1 mph (0.45 m/sec).
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20. COLA Part 2, FSAR Chapter 2, Table 2.3-239 is revised as follows:

WIS COL 2.3-2

STABILITY CLASS E

TABLE 2.3-239 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY

ATMOSPHERIC STABILITY CLASS
STABILITY CLASS E

HOURS AT EACH WIND SPEED AND DIRECTION

Average
Wind Speed

Wind Speed (m/sec) (m/sec)

DIR 0.5<U 0.75<U 1.0<U

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

U_<0.5

0

10

10

10

0

0

0

10

0

•0.75

84

93

85

1365

116

83

30

10

40

_<1.0

342-2

2540

3245

2524

402-2

3324

314-9

207

125

•1.25

31.42

234-2

272-0

176

3723•

4224

3623-

374-9

2.49

1.25<U 1.5<U
_<1.5 •<2.0

344-7 462-7

3524 39465

3648 3620

274-5 304-5

3024 3248

3048 284-3

442-7- 4825

452-7 7032

384-5 8244

2.0<U
•3.0

4348

4914•

414651

369

183

133

2346

412-3

13266

3.0<U
•4.0

17-7

286_

18.7

30

10

1

30

126

382•5

•-5.0

32

24-

34-

10

0

0

10

54-

20

-<6.0

42-

0

0

0

0

0

0

24-

0

•<8.0

1

0

0

0

0

0

0

10

20

U>8

0

0

0

0

0

0

0

0

0

Total

22144-2

211.9.•-

202400

1537-0

16992

15580

189409

235-145

334464

4.0<U 5.0<U 6.0<U

1.8

1.941-4-

1.74-.6

1.64-.

1.3

1.3

1.544

1.8

2.1-24

0 42 83 2142 209 294-2 10542 5625 2624- 98 0 0 2784,6 2.62-8
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WLS COL 2.3-2 TABLE 2.3-239 (Sheet 2 of 2)
JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY

ATMOSPHERIC STABILITY CLASS
STABILITY CLASS E

HOURS AT EACH WIND SPEED AND DIRECTIONSTABILITY CLASS E

Average
Wind Speed

(m/sec)

DIR

SW

WSW

W

WNW

NW

NNW

CALM

TOTAL

NOTES:

U_<0.5

0

0

0

0

10

10

126

18_

0.5<U
<0.75

34

10

_42

0

64-

86

0.75<U
•1.0

76

76

117_.

159

289

2924

1.0<U
:1.25

108

124-0

43

2346

5834

3048

1.25<U
<1.5

103

92

9-2

274-9

6338

472-7-

Wind Speed (m/sec)

1.5<U 2.0<U 3.0<U
•2.0 •<3.0 •<4.0

3146 522-7 5130

2649 3326 2748

.214-3 3720 2014

4528 5839 2444

7441- 6940 3924

552-9 5332 32.24

4.0<U
_<5.0

452-7-

1440

3_2

11.7-

76

93

5.0<U
<6.0

139

43

0

64

0

2G

4028•

6.0<U
-<8.0

3-2

0

0

0

24-

1

105

U>8

0

0

0

0

0

0

Total

2254-2-

13392-

10964

209434

347496

2674-60

3.03-4

2.6

2.2

2.2

1.92-.0

1.9

9139 357202 432247- 50427-7 69236&: 803390 3704-95 13282 0 34494836

1. Data from Lee Nuclear Station site Data, 12/1/2005 - 11/30/2007_6.

2. Calms are wind speeds below 1 mph (0.45 m/sec)
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21. COLA Part 2, FSAR Chapter 2, Table 2.3-240 is revised as follows:

TABLE 2.3-240 (Sheet 1 of 2)
WLS COL 2.3-2 JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY

ATMOSPHERIC STABILITY CLASS
STABILITY CLASS F

STABILITY CLASS F HOURS AT EACH WIND SPEED AND DIRECTION

Average
Wind

Speed
Wind Speed (m/sec) (m/sec)

DIR 0.5<U 0.75<U< 1 .0<U 1.25<U< 1.5<U < 2.0<U 3.0<U 4.0<U 5.0<U 6.0<U Total
U<0.5 •0.75 1.0 •1.25 1.5 2.0 •3.0 •4.0 •5.0 •6.0 •8.0 U>8

N 34- 15-1-0 3020 19• 117- 113 73 0 0 0 0 0 9654 1.14-0

NNE 1 18. 2843 145 175 105 44- 0 0 0 0 0 9240 1.14-.0

N E 1 1944 28. 138 117- 143 20 10 0 0 0 0 8940 1.14-.0

ENE 24- 1740 3424- 204-3 86 20 24- 0 0 0 0 0 8552 1.0

E 0 207- 5530 244-1 85 32 0 0 0 0 0 0 11059 0.91-.0

ESE 24- 1740 422-0 382-5 11.6 53 10 0 0 0 0 0 11666 1.0

SE 0 74 30465 29465 3548 20465 63 10 0 0 0 0 12866 1.24-.

SSE 0 63 156_ 3043 2646 24-1-2 117- 0 24 0 0 0 11459 1.441-

S 1 24 127 93 17.6 227- 3148 52 0 0 0 0 99465 1.8

SSW 0 0 96 63 95 73 228 52 0 1 0 0 5928 2.0

SW 0 10 32 63 96 106 34 0 0 0 0 0 3242 1.5
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WLS COL 2.3-2
TABLE 2.3-240 (Sheet 2 of 2)

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY
ATMOSPHERIC STABILITY CLASS

STABILITY CLASS F

STABILITY CLASS F HOURS AT EACH WIND SPEED AND DIRECTION

Average
Wind

Speed
(m/sec)Wind Speed (m/sec)

DIR 0.5<U 0.75<U___
U___0.5 •0.75 1.0

1.0<U 1.25<U_< 1.5<U•_
_•1.25 1.5 2.0

2.0<U 3.0<U 4.0<U 5.0<U 6.0<U
•3.0 •4.0 •<5.0 •6.0 •<8.0

Total
U>8

WSW 0 32 97- 10o6 1 7_6 76 20 0 0 0 0 392-9 1.54-4

W 0 43 124 64- 113 123 104 24- 10 0 0 0 5820 1.6-15

WNW 0 76 3122 23-13 284-7 4826 342-7 32 24- 0 0 0 176443 1.6

NW 1 15. 4428 4934 8260 10248 6536 43 0 0 10 0 363205 1.641-

NNW 0 18_ 462-2 3120_ 311-9 224-0 208 42 0 0 0 0 17286

CALM 335

1.3

TOTA 4442- 1698& 4282,34- 3271-_9 3154-7Z6 31941-3 2254-24 274-2- 52 1 10 0 1861986

NOTES:

1. Data from Lee Nuclear Station site Data, 12/1/2005 - 11/30/20076.

2. Calms are wind speeds below 1 mph (0.45 m/sec).
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22. COLA Part 2, FSAR Chapter 2, Table 2.3-241 is revised as follows:

WLS COL 2.3-2 TABLE 2.3-241 (Sheet 1 of 2)
JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY

ATMOSPHERIC STABILITY CLASS
STABILITY CLASS G

STABILITY CLASS G HOURS AT EACH WIND SPEED AND DIRECTION

Average
Wind

Speed
(m/sec)Wind Speed (m/sec)

DIR

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

0.5<U 0.75<U 1.0<U 1.25<U 1.5<U___
U_•0.5 •0.75 •1.0 •1.25 •1.5 2.0

73 4923 6537- 2720_ 82 3-1-

72 5632 364-7 14. 6-1- 50

32- 442-5 402-6 75 84 20

83 4125 5736 127 _34- 10

64 40-1-9 813. 2446 224-7- 32

53 454-2 7340 4126 1843 32

24- 4024- 7144- 334-9 214-2 119

24 17_6 2447- 1714 13. 84

0 157- 52 4-3 2 24

10 20 32- 1 34- 42-

0 42 52 34 30 1

2.0<U 3.0<U 4.0<U
•<3.0

10

10

14

0

10

0

32

30

44-

1

0

•<4.0

0

0

0

0

0

0

0

0

0

0

0

5.0<U 6.0<U
•<5.0 •<6.0 •<8.0 U>8 Total

160•6

12560

10563

12273

177. 9

18596

181406

8448

324-7.

157-

16_6

0.9

0.8

0.8

0.8

0.9

0.94-o.

1.0

1.14-4

1.0

1.244

1.0
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WLS COL 2.3-2
TABLE 2.3-241 (Sheet 2 of 2)

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION BY
ATMOSPHERIC STABILITY CLASS

STABILITY CLASS G

STABILITY CLASS G HOURS AT EACH WIND SPEED AND DIRECTION

Average
Wind
Speed

(m/sec)

DIR

WSW

W

WNW

NW

NNW

CALM

TOTA

NOTES:

U_<0.5

0

10

7_2

74

52-

18063

241.•.•

0.5<U
•0.75

64

72-

2540

482-3

612-6

0.75<U
•<1.0

95

176

362-0

10860

11466

1.0<U
•1.25

32

12_

3924-

165•3

9054

1.25<U
•<1.5

24-

63

462-

2464-24

5723•

Wind Speed (m/sec)

1.5<U:5 2.0<U 3.0<U
2.0 •<3.0 •<4.0

0 0 0

74- 63 0

8044 602-7 1

4121•90 22690 0

199 5-1- 20

4.0<U
•<5.0

0

0

0

0

0

5.0<U
•6.0

0

0

0

0

0

6.0<U
•8.0

0

0

0

0

0

U>8

0

0

0

0

0

Total

204-2

562-6

2941-52

1212,•6-

3534-7-0

0.9

1.2

1.5

1.64--5

1.0

500237- 744444 492263 4642-36 5612-7- 312426 3-4 0 0 0 0 33171645

1.

2.

Data from Lee Nuclear Station site Data, 12/1/2005 - 11/30/20076.

Calms are wind speeds below 1 mph (0.45 m/sec).
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23. COLA Part 2, FSAR Chapter 2, Table 2.3-282 is revised as follows:
WLS COL 2.3-4

TABLE 2.3-282 (Sheet 1 of 2)
UNIT 1 MINIMUM EXCLUSION AREA BOUNDARY (EAB)

DISTANCES.
[FROM INNER 550-448 FT (468-137 M) RADIUS CIRCLE ENCOMPASSING

ALL SITE RELEASE POINTS]

Direction

S

SSW

SW

WSW

W

WNW

NW

NNW

N

NNE

NE

ENE

E

ESE

SE

SSE

Distance (ft)

4593457-6

4593457-6

5147,07-5

53615414

38143964

38143964

39733N85

30702-1-92

30702113

31902113

33852343

415334-24

5171420W-

50845065

46254393

46254303

Distance (m)

14004395

1400-39,5

15694447-

16341-649

11631-208

11631-208

12114-215

936668

936644

972644

1032705

1266952

157642-82

15504-544

14101-339

14101339
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WLS COL 2.3-4

TABLE 2.3-282 (Sheet 2 of 2)
UNIT 2 MINIMUM EXCLUSION AREA BOUNDARY (EAB)

DISTANCES.
[FROM INNER 448 FT (137 M) RADIUS CIRCLE ENCOMPASSING ALL SITE

RELEASE POINTS1

Direction Distance (ft) Distance (m)

S 4847 1477

SSW 4847 1477

SW 5201 1585

WSW 5876 1791

W 4497 1371

WNW 4497 1371

NW 3135 956

NNW 3130 954

N 2914 888

NNE 2914 888

NE 3159 963

ENE 3668 1118

E 4379 1335

ESE 5116 1559

SE 4295 1309

SSE 4295 1309

NOTE:

1 . Exclusion Area Boundary (EAB) for Lee Nuclear Station is shown in FSAR Figures 2.1-
209A and 2.1-209B.

2. In accordance with Regulatory Guide 1.145, the distance to the EAB is the closest
distance within a 45-degree section centered on the compass direction of interest.
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24. COLA Part 2, FSAR Chapter 2, Table 2.3-283 is revised as follows:

TABLE 2.3-283 (Sheet 1 of 2)
LEE NUCLEAR STATION OFFSITE ATMOSPHERIC

DISPERSION
SHORT-TERM DIFFUSION ESTIMATES FOR ACCIDENTAL

RELEASES
WLS COL 2.3-4

Unit 1 Exclusion Area Boundary X/Q Values (sec/m3)(a)

Direction Dependent X/Q Direction Independent 7/Q
Time 0.5% Max Sector

Period 7/Q(b) Sector/Distance 5% Overall Site Limit
0-2 Hrs 3.3246E-04 SE / 1410.33 m 2.643.09E-04

Unit 1 Low Population Zone x/Q Values (sec/m3 )(a)

Direction Dependent x/Q Direction Independent 7/Q
Time

Period 0.5% Max x/Q(b) Sector 5% Site Limit

0-8 Hrs

8-24 Hrs

1-4 Days
4-30 Days

8.05.•-E-05

5.5249E-05

2.432E-05

7.5246E-06

SE

SE

SE

SE

6.286E-05

4.410E-05

2.054E-05

6.84-7-9E-06

Limiting Relative Dispersion Values(a)

Lee Nuclear Station Unit 1 0.5% Maximum 7IQ Values (sec/m3)

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

96 - 720
96 -720
Hrs

N/AEAB (SE, 1410339 m)(b) 3.3246E-04 N/A N/A N/A

LPZ (SE, 3219 m)(b)
5.5249E-

8.054-E-05 05N/A 2.432-E-05 7.5246E-06
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TABLE 2.3-283 (Sheet 2 of 2)
LEE NUCLEAR STATION OFFSITE ATMOSPHERIC

DISPERSION
SHORT-TERM DIFFUSION ESTIMATES FOR ACCIDENTAL

RELEASES

Unit 2 Exclusion Area Boundary ./Q Values (sec/m3 )(a)

Direction Dependent ,/Q

0.5% Max Sector

)L/Q(b) Sector/Dis

3.55E-04 SE / 130

Direction Independent
)/Q

Time Period

0-2 Hrs

tance
9 m

5% Overall Site Limit

2.80E-04

Unit 2 Low Population Zone vI/Q Values (sec/m3)(a)

Direction Independent
vY/QDirection Dependent I/Q

Time Period

0-8 Hrs

8-24 Hrs

1-4 Days

4-30 Days

0.5% MaxL/Q(b)

8.05E-05

5.52E-05

2.43E-05

7.52E-06

Sector

SE
SE
SE
SE

5% Site Limit

6.28E-05

4.41 E-05

2.05E-05

6.84E-06

Limitinq Relative Dispersion Values(a)

Lee Nuclear Station Unit 2 0.5% Maximum Y/Q Values (sec/m3)

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

EAB (SE, 1309 m)(b)

LPZ (SE, 3219 m)(b)

3.55E-04 N/A N/A N/A N/A

N/A 8.05E-05 5.52E-05 2.43E-05 7.52E-06

a) Based on Lee Nuclear Station meteorological data for December 2005 - November

2007.

b) 0.5% Y/Q values represent the maximum for all sector-dependent values.
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25. COLA Part 2, FSAR Chapter 2, Table 2.3-286 is revised as follows:

WLS COL 2.3-5
TABLE 2.3-286

LEE NUCLEAR SITE OFFSITE RECEPTOR LOCATIONS

Sector

S

SSW

SW

WSW

W

WNW

NW

NNW

N

NNE

NE

ENE

E

ESE

SE

SSE

NOTES:

Garden

1592

1917241-0

20111-927-

396141-23

35433968

41104094

327932-58

2452243-1-

22632246

22162203

18021-794

15631-567

44604469

43394355

6570659-1-

160641627

M&
GCw/GeatCow

(Milk/Meat)

5204

20911-7-05

19502026

44974494

38573850

40334946

616364-43

4722

36483715

54645449

2364

19561-957

49144926

500250-1-7

26507437

17281-749

AR Fnal|G

MeatGoat
(Milk)House

1597257-8

1761

2011

39544443

28872846

3553

3311402-5

226332-45

1705

2268

1838

1833

1985

3877

1588160-7

17521-77-5

16901-70•

:2026

-4494

4192398•

62304046

616338-7-6

70132360

55063745

-54,4-9

78861-792

-1-957

:4469

-501-7

2373

227517-4-9

1. Distances, in meters, from the midpoint between Units 1
receptor, of each type, for a given 22.5 degree sector.

2. F=ebuaFy 2007 and 2008 survey results.

and 2 to the nearest
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26. COLA Part 2, FSAR Chapter 2, Table 2.3-287 is revised as follows:

Page 53 of 231

WLS COL 2.3-5

Sector 0.250

TABLE 2.3-287 (Sheet 1 of 3)
ANNUAL AVERAGE X/Q (SEC/M 3 ) FOR NORMAL RELEASES NO DECAY, UNDEPLETED

(FOR EACH 22.50 SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

0.500 .750 1.000 1.500 2.000 2.500 3.000 3.500 4.000 4.500

S 1.95E-
051.-94E--

05

SSW 1.78E-
05o1.439

06

SW 1.45E-
05-.47E.

06

SWS 1.79E-
05-1-.662F,-

06

W 1.84E-
o0)51- 78-

05

WNW 1.84E-
05o172417-

06

5.77E-
065,296e-

06

5.30E-
064-.293F-

06

4.32E-
064.3666

06

5.29E-
064o .87E-

06

5.40E-
06_._487-E-

06

5.40E-
065.02-E-

06

4.78E-
064.9986E-

06

2.88E-
062.~659F6

06

2.67E-
062-46FE-

06

2.19E-

06

2.64E-

06

2.68E-
062.-49E--

06

2.68E-
0 62YT4 k

06

2.40E-
062-46y0E--

06

1.82E-
0614-06E-

06

1.82E-
061 679P

06

1.69E-
064-.369&

06

1.39E-
061-7 94-E-

06

1.67E-
061•,44E--

06

1.70E-
061-71R-F-

06

1.69E-
064-.,64-E-

06

1.52E-
061- 5536-

06

1.16E-
061400E--

06

1.01 E-
06__.27.6E--

07-

9.35E-
077--444E-

07

7.72E-
07_f7-90E--

07

9.19E-
07OF9-

07

9.37E-
079 491 --

07

9.37E-
07&8-46--

07

8.40E-
078- .58-

07

6.47E-
076064&E-

07

5.13E- 3.76E- 2.97E-
07541-1-00F- 073.24E-- 072.894E6-

07 07 07

6.10E- 4.49E- 3.57E-
075.66,E-- 074433- 074.286E-

07 Q7 07

6.23E- 4.58E- 3.65E-
076346E-- 0746320F- 073.695m-

07 07 07

6.25E- 4.61 E- 3.68E-
07&.88-1-E- 074,-16E-- 0773442F-

07 07 07

5.58E- 4.1OE- 3.25E-
0767066-- 074.175F. 073.3-1-

07 W7 07

4.30E- 3.15E- 2.48E-
074-029-- 072.944E- 072.448--

07 (7 W7

2.44E- 2.05E- 1.76E-
072423E-- 0720Q44E-- 071.760F-

07- 07 07

2.94E- 2.49E- 2.15E-
072-,708E-- 072-,291•=- 071477F-

07 07 W7

3.02E- 2.56E- 2.21E-
072,0-6E- 072.5-1-E-- 072.241-E-

7 07- 07

3.04E- 2.58E- 2.23E-
072 844E-- 0724144-E 072-:2846-

07 W7 07

2.68E- 2.26E- 1.95E-
072 734 - 0723212FE- 071 999F=-

07 07 07

2.02E- 1.70E- 1.45E-
07-18-,=-- 071-.592F- 071.365--

07 07 W7

6.71 E- 4.94E- 3.93E- 3.24E- 2.74E- 2.37E-
076-..461-- 07476076E- 075,91=84E-- 07:29551-r- 072-,496E-- 0724.636-

07- G7- Q7- 07- 07 07-

6.20E- 4.55E- 3.61E- 2.97E- 2.51E- 2.16E-
074r997E- 073,647-F- 072.888F- 072-2372-3- 072..D,3E- 071--24F-

07 07 07 07 07 07

NW

NNW

1.61E-
051.-6626-5

06

3.54E-
1.18E-05 06,3.,45=-

14.22F= 06 06
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TABLE 2.3-287 (Sheet 1 of 3)

ANNUAL AVERAGE X/Q (SEC/M3 ) FOR NORMAL RELEASES NO DECAY, UNDEPLETED
(FOR EACH 22.50 SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

Sector 0.250 0.500 .750 1.000 1.500 2.000 2.500 3.000 3.500 4.000 4.500

N 8.81E-
068.4645--

06

2.69E-
06:2487E-

06

1.42E-
064-.344E-

06

NNE 6.57E-06,9=5-27--
06

NE 5.02E-
06,5.09E-

06

ENE 4.41E-
065 1-96E-

06

2.01E- 1.07E-
061-6,3E-- 069-4%.-&

06 07

1.55E- 8.22E-
061 5-5617- 07&2765--

06 07

1.34E- 6.99E-
064-.555E- 078.405--

06 07

1.75E- 8.86E-
06!.-3575E 076-.959E-

06 07

9.22E- 5.19E- 3.45E-
078.524-- 074-,77E- 073.176E-

07 07 07

6.93E- 3.85E- 2.54E-
076406-- 07e5-49- 0724805-

0-7 -7- 07

5.32E- 2.94E- 1.93E-
0768E-- 072:7-,F59-- 07-1959E--

07 07 07

4.48E- 2.48E- 1.63E-
07649- 072,36-- 071-.9-1-7E--

07 07 07

5.63E- 3.12E- 2.07E-
074•4•S666- 07247- 75E-- 074-16434-

07 07 07

2.52E-
072-444--

07

1.85E-
074158=E-

07

1.40E-
071-A461B-

07

1.18E-
071•39,F-

07

1.52E-
071-499F6-

07

4.72E-
074.53E--

07

1.96E-
0714799F-

07

1.43E-
071-220E-

07

1.08E-
071•091-E-

07

9.19E-
0814087-5

07

1.20E-
0794-25E-

08

3.78E-
0726,21F--

07

1.59E-
071.46-5-

07

1.15E-
079 .-076-

06

8.64E-
089-.7636

06

7.43E-
08.-801-F-

06

9.80E-
087.659F,-

06

3.13E-
072G00G--

07

1.32E-
071.211E-

07

9.56E-
08--1-7E-

08

7.15E-
087,249F5-

06

6.17E-
087-533&-&

06

8.24E-
086 457--

06

2.66E-
072.543E

07

6.90E-
0764-5E--

07

3.59E-
07300.6

07

1.12E-
071•0-30-

07

8.11 E-
086.472.--

08

6.05E-
086.346F

06

5.25E-
086o :26-

06

7.08E-
085.534F-=

06

2.30E-
072-4996-

07

5.98E-
0756,:7-Z-

07

3.10E-
07•2 856-

07

E 5.86E-
064.64Q06

06

ESE 1.93E- 5.65E- 2.78E- 1.75E- 9.64E- 6.41E-
05-1-.831E- 06653WAR- 062.652E- 061.672E- 079.28,5- 076-41996=-

06 06 06 06 07 07

SE 5.07E- 1.48E- 7.21E- 4.52E- 2.48E- 1.65E-
054-.9455. 0514-,02-- 066460W-- 064.2965-- 062-.359E- 061-7567E-

05 0 06 06 06 06

1.216- 9.75E- 8.10E-
061 -49F6- 079-.21•-- 07:76676•

06 07 07

SSE 7.58E-
2.59E-05 066:P87-EP

2.382F-05 06

3.75E- 2.37E- 1.31 E- 8.67E-
063.169E-- 062-1445-- 06-.41-4-- 072 049FE-

06 0 06 07

6.39E- 5.11E-
07.8475-- 074-706E-

07 07

4.23E-
07242-1-F-

07
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WLS COL 2.3-5
TABLE 2.3-287 (Sheet 2 of 3)

ANNUAL AVERAGE X/Q (SEC/M3 ) FOR NORMAL RELEASES NO DECAY, UNDEPLETED
(FOR EACH 22.50 SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

7.500 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000Sector 5.000

S 2.07E-

074 888&=

SSW 1 .89E-

071~0

SW 1.54E-

071 MO4E.-

SWS 1.88E-

071-3E

W 1.94E-
071-069E-

0;

WNW 1.96E-

07

NW 1.71 E-
0714-48-&

07

NNW 1.27E-

071AQ1E

1.25E-07

1.14E-07
9.054F= 08

9.18E-08
9.243=E 08

1.14E-07
4-.047E-07

1.18E-07

1.19E-07
1.111!E 07

1.03E-07
I .055FE 07

7.48E-
087058E--

08

8.78E-08
7.976E 08~

7.94E-08
6.315E 08

6.38E-08
6.448E 08

7.95E-08
7.338E-08

8.26E-08
8A.24E08

8.35E-08
7.804E08

7.18E-08
7-384E--08

5.16E-08
A4.81E08

5.33E-08
4"84 1 E-08

4.81 E-08
3.985E 08

3.84E-08
3.897-E--08

4.83E-
084A.5E--

08

5.03E-
085.446E-

08

5.09E-08
4.768F=08

4.35E-
084-A82E--

08

3.07E-08
2.946F= 08

3.75E-08
2.406E-08

3.37E-08
2.676E 08

2.68E-08
2.735E-08

3.40E-08

3.55E-08
3.634E 08

3.59E-08
3.356= 08

3.05E-
08o214=-

08

2.14E-08
2.03E 08

2.86E-08
2.598E-08

2.57E-08
2.05 R08

2.04E-08
2.08 R08

2.59E-
082-4NEE-

88

2.71 E-08
2.778E 08

2.74E-08
2.562E 08

2.29E-08 1.90E-08
2.08!E 08 I.728E-08

2.06E-08 1.71 E-08
1.629E--08 1.350E 08

1.63E-08 1.35E-08
1.66E 08 1.382E 08

2.08E-08 1.73E-08
4.•24E--98 4-•96E•-98

2.18E-08 1.81E-08
2 .232E 08 1.8956 08

2.20E-08 1.83E-08
2.057FE08 1.7!0E 08

1.62E-08
.4,7! E 08

1.45E-08
14.48E--98

1.14E-08
1. 75 E08

1.47E-08
1.358E 08

1.54E-08
1.582E-08

1.56E-08
4-A87--98

1.32E-08
! .362E08

8.98E-09

1.41 E-08
1 .276E 08

1.26E-08

9.89E-09

1.28E-08
4-179E-908

1.34E-
081-.375E

08

1.36E-08
1 .265E 08

1.14E-08
1-182E 09

7.76E-
097 4186-

089

1.24E-08
.125rE-08

1.11 E-08
8.765E 09

8.70E-09
8.973FE 09

1.13E-08
1.404 08

1.18E-08
1.24I•F= 0

1.20E-08
.I IRE-08

1.01E-
081.042E

08

6.81 E-09
6.543F= 09

2.33E- 1.86E-
082 404 E- 081-9:27FE-

098 08

1.61E-08 1.29E-08
1.537E0=9 !.225E 08

1.55E-08

I .00E 08

1.06E-

08

Revision: 5A
55
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WLS COL 2.3-5
TABLE 2.3-287 (Sheet 2 of 3)

ANNUAL AVERAGE xIQ (SEC/M3 ) FOR NORMAL RELEASES NO DECAY, UNDEPLETED
(FOR EACH 22.5- SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

Sector 5.000 7.500 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000

N 9.74E- 2.22E-
088.9-E 5.62E-08 3.82E-08 082.029E- 1.52E-08 1.13E-08 8.93E-09 7.31E-09 6.15E-09 5.28E-09 4.61E-09

08 5.14:2EO 0 3.98E8E 0808 1370 1.3E-08 R I 52E0g 6.70RE09 5.909E 09 4.816E-09 ,4.204E09

NNE 7.01E-
08,925E- 4.02E-08 2.71E-08 1.57E-08 1.07E-08 7.98E-09 6.28E-09 5.13E-09 4.31E-09 3.70E-09 3.23E-09

08 3.364.E 08 2.258E= 08 1-294E-= 8O-69F-OQ 6, A6 E--9 5089E0 .4 144E 0Q 3.470= 09 2969E--09 2.583E 09

NE 5.22E- 3.14E- 2.69E-
085.2,99FE- 2.97E-08 2.OOE-08 1.15E-08 7.84E-09 5.83E-09 4.58E-09 3.74E-09 093440E- 092-699E-- 2.35E-09

08 3.006E 08 2.020E 08 1.IE-07 09 9 5.9E 09 4.602E-.09 3.7-55E 09 Q9 09 2.352=E 09

ENE 4.55E-
085.420E= 2.63E-08 1.79E-08 1.04E-08 7.18E-09 5.39E-09 4.26E-09 3.50E-09 2.95E-09 2.54E-09 2.22E-09

08 149 8 2.-14 E-08 1.262E 08 18 AME-Q 66.532E=0 9 6.14E 4.252E-09 ,•5•0=--0 3.093E0 2.708E 09

E 6.18E-
0.84823E- 3.68E-08 2.55E-08 1.53E-08 1.07E-08 8.12E-09 6.49E-09 5.37E-09 4.56E-09 3.95E-09 3.47E-09

08 2.851E 08- -1.969=09 1.173E 08 8.63=0 6.69 94.93E0 4•5=,E--09 3.4263EQ 2.0E 0 2.608E 09

ESE 2.02E- 3.78E- 1.27E-
071-,.931E-- 1.23E-07 8.70E-08 5.33E-08 08254E4- 2.89E-08 2.33E-08 1.94E-08 1.65E-08 1.44E-08 081.178F=

-7- .17:72F-07 8.237F 08 5.022E-08 08 2.707E=0 2.173F 09 1.8008 0 E08 1.336E-08 08

SE 5.27E-
074 A8MR- 3.24E-07 2.30E-07 1.42E-07 1.01 E-07 7.73E-08 6.23E-08 5.20E-08 4.44E-08 3.87E-08 3.42E-08

0-7- 3.06IE 07 2.!R8E 07 1.336E 07 949OE-08 OR 7.24 =08 587 .E208 4 SAW OR 4.208 03.641E-0 3.21 K 09

SSE 2.73E-
072.508-- 1.66E-07 1.17E-07 7.16E-08 5.06E-08 3.87E-08 3.11E-08 2.59E-08 2.21E-08 1.92E-08 1.70E-08

07- 1.29F 07 4.073=E 07 6.55!E 09 4.626E-08 3.536E 08 2.84EF08 362E 09 2.012E 08 1.750= 08 1.43F= 08
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WLS COL 2.3-5 TABLE 2.3-287 (Sheet 3 of 3)

ANNUAL AVERAGE X/Q (sec/m3) FOR NORMAL RELEASES NO 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 3.05E-
062-807E-

06

SSW 2.82E-
06i2 7E7--

06

SW 2.31E-
062.4321-E-

06

1.04E-
06o.562E-

07

9.63E-
07777-75E-

07

7.94E-
077 927-E--

07

9.48E-
078-.70E--

07

9.65E-
079,74•4FE-

07

9.65E-
07Q0i7-E--

07

WSW 2.79E-
062.-65E--

06

W 2.85E-
062-66•E-

06

WNW 2.84E-
062 66E--

06

5.01 E-
074-67- 9-

07

4.61E-
073-7-04E-

07

3.81 E-
07&784-E--

07

4.55E-
074-_1-E

07

4.65E-
0744-0F--

07

4.67E-
074.384-E-

07

4.15E-
074240E--

07

3.19E-
072.98=E-

07

3.25E-
0727•9E--

07

2.98E-
072.7-E--

07

2.44E-
072 429r-

07

2.95E-
072.74-44E--

07

3.02E-
072 061-E--

07

3.05E-
072.-•0F--

07

2.68E-
072-7440E-

07

2.03E-
071-.900E-

07

2.37E-
072-6E--

07

2.16E-
07i4--27--

07

1.77E-
071 762F=--

07

2.15E-
074980E--

07

2.21 E-
072•.24-E-

07

2.23E-
072.087-E-

07

1.95E-

07

1.46E-
074-369&-

07

1.27E-
074-454F,-

07

1.15E-
079.478--

08

9.32E-
089.3708E-

08

1.15E-
071.9604=-

07

1.19E-
071.2-44F--

07

1.20E-
071-424F-

07

1.04E-
0741 6S6-

07

7.60E-
087-16@8-

08

5.40E-
084-00E--

06

4.87E-
083.864EF-

06

3.89E-
08&948E--

06

4.89E-
0844,13F=-

06

5.09E-
085:202F=-

06

5.15E-
084-,8-1-E--

06

4.40E-

08

3.12E-
082.960--

08

2.87E-
082-606E-

08

2.58E-
082o043F-

06

2.04E-
0o809.-

06

2.60E-
082 404=-

06

2.72E-
082-6-8F--

06

2.75E-
08:2-772F=-

06

2.34E-
08o:241-3

06

1.62E-
081 -44F=

06

1.91 E-
084-.731F-

06

1.71E-
08-1 252P8

06

1.35E-
018413848-

06

1.73E-
08-1 968-

06

1.81 E-
og06

1.83E-
o084-.744&-•

06

1.55E-
08oi4038

06

1.06E-
081.0144E

06

1.41 E-
081•7-8E-

06

1.26E-
089.9668-

06

9.90E-
094-0208E-

06

1.28E-
084-48-18

06

1.34E-
084-.376E-

06

1.36E-
08-.267-F=

06

1.14E-
08o1-483E-

06

7.77E-
09-7-.42-5-

09

NW 2.54E- 8.65E-
062o-.9E- 0784K8-

06 07

NNW 1.91 E- 6.65E-
0644-796- 076.233F-

06 07
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WLS COL 2.3-5 TABLE 2.3-287 (Sheet 3 of 3)

ANNUAL AVERAGE X/Q (sec/m3 ) FOR NORMAL RELEASES NO DECAY, UNDEPLETED
(FOR EACH 22.50 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

N 1.48E-
061-•-01-

06

5.31E-
074•789E--

0-7

2.55E- 1.59E-
072-.339 074-A46GE-

07 07

1.13E-
0741--33rE

07

NNE 1.11 E- 3.96E-
060 402E-- 0713478-

07ý 07

NE 8.53E- 3.02E-
078T4-4e4-- 070 5 E-

07 O7

1.87E- 1.16E-
0714-F97E-- 070-414--

G7- 08

1.41 E- 8.68E-
07 .1-434-E- 0_88.i101-E

8.13E-
0868NOR-

08

6.07E-
086 151-F-

08

5.26E-
086.2654-F-

08

7.09E-
08554 4--

08

ENE 7.30E-
0788,49E--

07

E 9.34E-
077.4r4F-_

07

ESE 2.96E-
062-•-48F-

0&

2.54E-
072O7--1-E--

07

3.21E-
072-549F-

07

9.95E-
079616rE--

07

2.56E-
062 437-E-

06

1.35E-
06124,E-

06

1.20E-
074-.4-1-E-

07

1.54E-
074-.24-5E-

07

4.79E-
074 62F.-

07

1.23E-
06. 1.70F-

06

6.48E-
07,6-94E-

07

7.45E-
0884.33Ei

08

9.83E-
08-74.1-E-

08

5.73E-
0855246F-

08

4.1 0E-
08244--F-

08

3.04E-
083•-7,F=-

08

2.68E-
083-209E-

08

3.74E-
082-8 97-

08

1.25E-
071 USE-

07

3.27E-
07209:2E-

07

1.68E-
074-2E--

07

2.26E-
0.820 8E-

08

1.60E-
0.8 22235-

08

1.18E-
08!.!87-

08

1.06E-
0._8- 285E-

08

1.55E-
o8-1-49-.--5

08

5.39E-
o8&08oa-

08

1.43E-
071249r-E-

0.7

7.24E-
O86-R624E.-

08

1.14E-
0,91041F=

08

8.03E-

09&-3E

5.86E-

09.57 gE

5.42E-
096.5697Ei

04

8.16E-
09649-8E--

09

2.90E-

08

7.75E-
oo08--i-

08

3.89E-
o82449rE-

08

7.33E-
09ý 6-4 9-E-

09

5.15E-
094 157-

08

3.75E-
092-766F-

09

3.51E-
094:263.E-

09

5.38E-
094,0694-i

08

1.94E-
081.89E--

08

5.20E-
084-902E-

08

2.60E-
08 2,366E--

08

5.29E-
094 224E--

08

3.71E-
09:z p=g--

08

2.70E-
092-704-E-

08

2.55E-
09&2 07-E-

09

3.95E-
09:2074 --

w8

1.44E-
081 mar=

08

3.87E-
083.4-•E-

08

1.92E-
081 7M4r-

08

3.13E- 2.30E-
073-.006- 072-202E-

07 07

8.11E- 5.99E-
0776-70E- 075,652r-

07 0;

SE

SSE

7.69E-
067-408i-

06

3.99E-
063484 --

06

4.23E-
072 ME-

0;

3.11E-
072 8fE-

07
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27. COLA Part 2, FSAR Chapter 2, Table 2.3-288 is revised as follows:
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WLS COL 2.3-5

TABLE 2.3-288 (Sheet 1 of 3)

ANNUAL AVERAGE x/Q (SEC/M3 ) FOR NORMAL RELEASES NO DECAY, DEPLETED
(FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

Sector 0.250

S 1.85E-

05

SSW 1.69E-

05

SW 1.37E-
051 27-3F-

05

WSW 1.69E-
051 546E-

05

W 1.74E-
05-1-_746--

05

WNW 1.74E-
05-1 614F=-

05

NW 1.53E-

05

NNW 1.12E-

05-104E4-

0.500 .750 1.000

5.27E-06
4 896E-06

4.84E-06
3 996E-OR

3.94E-
063 971 F--

06

4.83E-06
4.45"4. 06

4.93E-
064o-1-E-

06

4.93E-06
4.622E 06

4.36E-06
4.455= 06

3.23E-
063.042E

2.57E-06
2.6E I06

2.38E-06
1.921E-06

.1.95E-06
4.95666-06

2.35E-06
2.173E 06

2.39E-06
2.423E 06

2.39E-06
2.245= 06

2.14E-
062.4!836E

06

1.62E-06
14.•52F 06

1.60E-06
1.4790 06

1.48E-06
1.96--06

1.22E-
061 220

06

1.46E-06
413496--06

1.48E-
061o504 -

06

1.48E-06
4I392F-06

8
7.

7.

6.

6
6.

7
7.

7.
8..

07

1.500 2.000 2.500 3.000 3.500 4.000 4.500

.57E-07 5.56E-07 4.OOE-07 3.12E-07 2.53E-07 2.10E-07 1.79E-07
877E 07 5.01F-073.65!E-07 2.945E07 2203F-07 1.946E-07 1.6286 07

2.87E- 2.32E-
.94E-07 5.13E-07 3.69E-07 072.294E- 071-RO2E- 1.93E-07 1.63E-07
404E 07 4.138072= 0 4- 07 07 1.537E 07 1.304= 07

1.90E- 1.57E-
.56E-07 4.24E-07 3.05E-07 2.36E-07 071,-1-E-- 071-.569E- 1.33E-07
531E 074.223F 073.017E 07 2342F--0-7 07 07 !.331E 07

2.29E-
.81E-07 5.05E-07 3.63E-07 2.83E-07 072.41-36-- 1.91E-07 1.62E-07
223F 07 4 7.6- 07 3.3.486- 07 2.61E O07 07W 1.65-07 16-49607

.95E-07 5.16E-07 3.71E-07 2.90E-07 2.36E-07 1.96E-07 1.67E-07
060= 075.230607 3.75E 07 2.935F=07 2.384= -07 .989E--0714-07

7.96E-
7.4899-= 5.17E-07 3.73E-07 2.92E-07 2.37E-07 1.98E-07 1.69E-07

07 4.87-06-03406E 07 2.7346E 07 :2:2169E-07 1- . -51E 07 !.576E-07

7.13E- 4.62E-
7-.2-94E- 074726-E 3.32E-07 2.58E-07 2.09E-07 1.74E-07 1.47E-07

07 07 3.382- 07 2.635 07 2.133-07 1.775E 07 1.508 07

5.50E 3.56E-07 2.55E-07 1.97E-07 1.58E-07 1.10E-07
5.50E- 1.30E- 1032E-734366-0E7-24.66-.7............4706-0 071:22--...

1.33E-
064366OE- 07

06

1.02E-
069-.639- 07
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WLS COL 2.3-5

TABLE 2.3-288 (Sheet 1 of 3)

ANNUAL AVERAGE x/Q (SEC/M 3 ) FOR NORMAL RELEASES NO DECAY, DEPLETED
(FOR EACH 22.50 SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

N 8.34E-
067.47-E--

06

NNE 6.22E-
066444E-

06

NE 4.75E-
o64.730F=

06

1.27E-
2.45E-06 064-.-1-E--

2 .262E 06 06

9.53E-
1.84E-06 0718070-QE-

40.5-"!06 07-

1.41 E-
064A•45& 7.32E07

06 7.375E 07

8.07E- 4.40E- 2.86E- 2.04E- 1.56E-
077-46-E- 074.059F- 072.630E-- 071-.87•§E-- 071.429-

07 07 07 07 07

3.27E- 2.11 E- 1.50E-
6.07E-07 072.790-- 071-0NE- 071-•:8-E-- 1.14E-07
5."6 4E-07 07 07 07 9-A 94E--08

1.24E-
074435-F-

07

1.01E-
079.-295E- 8.50E-08

08 7.7998 08

ENE

E

4.17E-
064 USE-

06

5.54E-
064o225-

06

1.83E-
05414046

05

1.23E-
064-423E-

06

6.23E-
077.222E-

07

4.65E- 2.49E-
074400E-- 072 527-E--

07 07

3.92E- 2.10E-
0746.66- 072.457-F-

07 07

4.93E- 2.65E-
073=904-1-- 072.102F-

07 07

1.13E-
1.60E-07 071.147F= 8.54E-08
1.524-07 07- 86696--06

7.30E-
1.35E-07 9.59E-08 088.63-4-6

1.587E--07 1.10-E07 08

1.23E- 9.51 E-
1.71E-07 079.742F- 087.486E-

1.360E 07 08 08

8.99E-08 7.34E-08 6.13E-08
7.6526-06 6.2341-09 5.095E 08

5.49E-
6.74E-08 085.564-- 4.58E-08

6.83-E 08 06 ,.366-06

5.79E-08 4.74E-08 3.97E-08
6.867E-0= 5.631 -06 4.725E 0O

ESE

1.60E-06 7.89E-07
1.235F=-06 6.2006- 07

5.16E-06 2.48E-06
4.974 E 06 2.363E 06

1.35E-05 6.43E-06
I.275E-06 6.!04E-06

6.92E-
066.35E-- 3.34E-06

06 2 0914P-06

7.65E-
086.046--

08
6.33E-08 5.35E-08

4.97E06 4.194 E08

8.19E- 2.04E-
1.53E-06 0774-,E-- 5.31E-07 3.83E-07 3.OOE-07 2.44E-07 071-062F= 1.74E-07

1.464E-06 07- 5.133=-07 3M6RE-07 2.884.E07 2.34.E -07 07 1.662E 07

SE 4.80E-
05448-1E

05

3.96E- 2.11E-
0o.761-F= 062.003F=

06 06

1.36E-
06-.2966-- 9.83E-07 7.74E-07 6.32E-07 5.29E-07 4.53E-07

06 9.307- 07 7322E-07 ,%975P-07 5.004E-07 4.277E 07

SSE 2.45E-
05-247E--

06

2.07E- 1.11E- 7.18E- 5.17E- 4.06E- 3.30E-
06-4.92-1- 06-1.028E-- 076.6656= 074.777- 07.743-- 073.0366- 2.75E-07 2.35E-07

06 06 07 07 07 07 2.534F-07 2.158E 07
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WLS COL 2.3-5

TABLE 2.3-288 (Sheet 2 of 3)

ANNUAL AVERAGE X/Q (SEC/M 3 ) FOR NORMAL RELEASES NO DECAY, DEPLETED
(FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

Sector 5.000 7.500 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000

S
1.55E-07

1.4.97E 07

SSW
1.41 E-07

1.!25E 07

SW 1.15E-
071-.448E

07-

WSW
1.40E-07

4.292E 07

W
1.45E-07

1.468E-07

WNW
1.46E-07
.36"4. E- 07

NW
1.27E-07
S.-30 -- 07

NNW 9.44E-
089494E-

08

8.83E-
0889.34E--

09

8.02E-08
6.383E 08

6.47E-
086.51E--

08

8.OOE-08
7.383E-08

8.29E-
088440E--

08

8.37E-08
7 R:29F=-Q

0~

0.

0

4

0

0t

5.90E- 3.32E-

08 08

5.34E- 2.99E-
84-:242- 082272F-

08 08

4.29E- 2.39E-
84.2F-- 082423F=

08 08

3.OOE-
5.34E-08 082773F-
.930Em0O 08

5.55E-08 3.13E-08
.660-E08 3.200EF08

5.61E-
85.243E- 3.17E-08

08 2.958E 08

4.82E-
84.961E-- 2.70E-08

08 2.787E 08

2.19E-
08-1 79899E-

08

1.97E-08

I,563P 08

1.57E-
081.59E--

08

1.99E-
08-1-824r=-

08

2.07E-08
2.!2:2E08

2.10E-08
1-968E--G8

1.78E-
081942-E--

08

1.58E-
081-437F7E

08

1.42E-08
1.26E-08

1.13E-08
1.5:2F-08

1.44E-08
.325E 08

1.50E-08
! .537E 08

1.52E-08

1.418E 08

1.29E-
081

98

1.21E-
081.098E-

08

1.08E-08
8sA-gE-09

8.57E-09
8.788£-09

1.10E-08
!.0!3E-08

1.15E-08
1.!77E 08

1.16E-
081 QfiF-

08

9.83E-
094.017-E-

08

6.78E-
096.459F=

08

9.61 E-
097-22-E-

08

8.61 E-09
6.8! 7E-09

6.79E-09

8.72E-
098.054E--

08

9.14E-09
A.369E-09

9.24E-09
R 622E 09Q

7.81 E-09
8.078E-09

5.35E-09
5.107PE 0

7.86E-
097-.•32-E-

08

7.03E-09
5.568E-09

5.54E-09
56998E-=8

7.13E-
096.588E

089

7.48E-09
7272E -09

7.56E-
097.064E--

08

6.57E-09
5;P6OE-09

5.87E-
094-649E--

08

4.62E-09
4 7EQF-09

5.96E-
09, Fi7-E-

08

6.26E-
096- 420=-

08

6.33E-
09,5 QE-

089

5.59E-09 5.068E=
08

4.99E-09 .950E-
08

3.92E-094 044E-
08

5.07E-09 4.685E-
08

5.32E-09 5.465EF
08

5.38E-09 5.029E-
08

4.53E-09 "4.6594=
08

3.07E-09 2.935E=
08

7.24E-08 0
7.436E-08

5.27E-08 0
3.47E-
83.280E=

08

6.38E-09 5.33E-09
6.605E-09 5520E-09

4.35E-09 3.62E-09
4.58=0 3.5463E 09

1.91 E-08
1.913F= 08

1.25E-
08!.86E- 8.93E-09

098 8.503E 09
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TABLE 2.3-288 (SHEET 2 OF 3)

Annual Average x/Q (sec/m3 ) for Normal Releases No Decay, Depleted
(for Each 22.5' Sector at the Distances (Miles) Shown at the Top

Sector 5.000

N 7.26E-
086649E-

08

NNE 5.23E-
08o.417F.

08

NE 3.89E-
082 942F=-

08

ENE 3.39E-
08404OE-R

08

E 4.61E-

08

ESE 1.51 E-
0741--4E-

07

SE 3.93E-
07-7-1-5E--

07

SSE 2.03E-
07F4--

07-

7.500 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000

3.96E-
083625E- 2.56E-08

08 2.343E- 08

1.82E-
2.83E-08 0 17 VE-

2.372E-08 08

2.10E-08 1.34E-08
2-.149!-08 1 .5 7E-08

1.20E-
1.85E-08 084-A43E--

2.220- 08 08

1.72E-
2.60E-08 08-1- -2E-.

2.010E 08 08

8.70E-
088O263E-- 5.85E-08

08 5.534E-08

2.29E-07 1.54E-07
2.168E 07 1.457E -07

1.17E-
071 WEE 7.86E-08

07 7.207E 098

1.38E-08
1.262E 09

9.76E-
099.048E--

09

7.16E-
09-7.249E-

09

6.49E-
097-84,E-

08

9.53E-
097.297-FE

09

3.32E-08

8.81 E-
08308AE-

08

4.45E-08
4.074E--08

8.87E-
098.402F-08•O9

6.26E-
095 42-1E-

09

4.58E-09
4-08E--08

4.20E-
09508-1-E--

09

6.26E-
094-46-7-E-

09

2.21 E-08
2.0705-08

5.88E-08
fi542R-09

2.96E-08
2.702E-09

6.27E-
09,.726E-

09

4.42E-
093-594E-F-

O9

3.22E-09
3.243E--08

2.98E-
092 61-5E

09

4.50E-
093-4.4E4.-.

09

1.60E-

08

4.28E-
O408"..1 En

08

2.14E-08
1.957E-08

4.71E-
094.300--

09

3.31 E-09
2-.684E--08

2.42E-09
2.427F--09

2.25E-
092.-72g.E-

09

3.42E-
092 591-E-

09

1.23E-
08o1-44E-

08

3.69E-092 mgE--

09

2.59E-09
:2 DOE-=9

1.89E-09
-1896E--09

1.77E-
092-.-4-TE-

08

2.71 E-
092,.047-E-

09

9.77E-09
9AllE-O

2.98E-
092.-,20E- 2.47E-09

08 2•249=E-08

1.73E-
2.09E-09 0941287E-
!4 6R-E-09 09

1.52E-09 1.26E-09
1.27E 99 1-260E-08

1.43E- 1.19E-
091-7-441E- 091.444E--

09 09

2.21 E- 1.84E-
091.66&E- 091-3897E-

09 09

8.01E- 6.71E-
097.462E- 096:-241F=-

09 08

2.08E-09 1.84-
09

1.46E-091.164 F=
08

1.06E-09 00CE.
08

1.00E-091 :220F-

1.56E-091-175F=

5.72E-095. 44E--
09

1.54E-08145(F=-
08

7.64E-096.955E
09

3.29E- 2.62E- 2.15E- 1.81E-
0o82 g7- 082A-7-1-4& 0o82.028E- 0._88.70-! E.

08 08 08 08

1.64E- 1.07E- 8.97E-
081A- 1.31E-08 089.64F= 0987-1-E-

08 1.-92E-08 09 09
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TABLE 2.3-288 (Sheet 3 of 3)

ANNUAL AVERAGE x/Q (SEC/M3 ) FOR NORMAL RELEASES NO DECAY, DEPLETED
(FOR EACH 22.50 SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

WLS COL 2.3-5

Sector .5-1

S 2.74E-06
2.51 EI 06

SSW 2.53E-06
2.028E0-6

SW 2.07E-06
2.077F= 06

WSW 2.50E-06
2.314F 06

W 2.55E-06
2.595F 06

WNW 2.55E-06
2.394E--6

NW
2.27E-06

2.322E O6

NNW 1.71 E-06
I 607E-06

N 1.33E-06

1.225E 0O

NNE 9.96E-07
8.406E--07

1-2

8.87E-07
8.60F5 07

8.22E-07
a.635E-07

6.78E-07
6.765F= 07

8.09E-07
7.484E 07

8.24E-07
8A354E-07

8.24E-07
7.754F= 07

7.38E-07
7.552E 07

5.68E-07
5.3!9E-07

4.53E-07
4.10E- 07

3.38E-07
2.883E 07

2-3

4.06E-07
3.715EF 07-

3.74E-07
3.006E Q7

3.09E-07

3.69E-07
3.408E-07

3.77E-07
3.8iO9E 97

3.79E-07
3.557FE 07

3.37E-07
3.441E 07

2.59E-07
2.4.21 E-07

2.07E-07

1 A9MRE-

1.51 E-07

3-4 4-5

2.54E-07
2.31OE 07

2.32E-07
1.859K 07

1.91 E-07

2.30E-07
2.12OE-07

1.79E-07
1 .632E 07

1.64E-07
1 .307E 97

1.34E-07

1.63E-07
I44g8E-07

5-10 10-20

9.OOE-08 3.39E-08
.8.!5E-08 3.07RE-08

8.18E-08 3.06E-08
6.5!3E 08 2.429E-0O

6.61E-08 2.44E-08
6.649F-0 2.480E= 0

8.16E-08 3.07E-08
7.523E-0gR 2.835E-0gF

8.44E-08 3.20E-08
&69Qv- 3.26gEOF=-

8.53E-08 3.23E-08
-7.-74E--08 2.022E 0O

20-30

1.60E-08
1.-A449 08

1.43E-08

1.14E-08
1.161E-08

1.45E-08
! .336E-09

1.51 E-08

I.549E-08

1.53E-08
1.-42-9E-98

2.36E-07 1.67E-07
2.9!E-07 1.698E 07-

2.38E-07 1.69E-07
2.226E 07- 1.5707

30-40

9.66E-09
.761E= 09

8.65E-09
6.84AE-09

6.82E-09
7.007E 09

8.76E-09
A.09 g-09

9.18E-09
A94.'!.E-0g

9.28E-09
8669E- 09

7.84E-09

5.38E-09
5.!32EF09

3.71 E-09
2.86E-09

2.61 E-09
2.105E 0

40-50

6.59E-09

5.89E-09
4.662E= 09

4.63E-09
4-.7-7-2F--@

5.98E-09
5.523E-09

6.27E-09
6.437-E -Q

6.35E-09
5.925-=--9

5.35E-
09&836E--

3.64E-09
3.474E-09

2.47E-09
2.257E 09

1.74E-09
4-.392E--08

2.1 OE-07
2.140E 07

1.58E-07
1.484E-07

1.24E-07
1.14E -07

9.04E-08
7.694E--8

1.48E-07
1.51 ! E 07

1.10E-07
S.035E-07

8.53E-08
7.93 A12=08

6.16E-08
5244E-480

7.38E-08

5.39E-08

4.07E-08
3.727E0-Q

2.92E-08
2.446F-09

2.77E-08
2.950 O98

1.96E-08
! .860E-0g

1.42E-08

1.01E-08
A 2-g2E--9

1.30E-08
1.34 ! E-0g

9.01 E-09
R.5!E -09

6.34E-09
5.789E 09

4.47E-09
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WLS COL 2.3-5 TABLE 2.3-288 (Sheet 3 of 3)

ANNUAL AVERAGE X/Q (SEC/M3 ) FOR NORMAL RELEASES NO DECAY, DEPLETED
(FOR EACH 22.5° SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

Sector .5-1

NE 7.64E-07

ENE 6.54E-07

E 8.37E-

076.,644E-0764--

ESE 2.65E-06
2.521 E06

SE 6.90E-06
6.540E-06

1-2

2.58E-07
2.607E-07

2.17E-07
2.536FE 07,

2.74E-07
2.!72E-07

8.49E-07

2.19E-06
2. QO F-0

2-3

1.14E-07
I.6!Em 07

9.72E-08
1."45E 7-0,

1.25E-
079.85E--

08

3.89E-07
3.752E 07

1.00E-06
9 492E-- -7

3-4 4-5 5-10 10-20 20-30 30-40 40-50

6.78E-08 4.59E-08 2.16E-08
6.876E-08 4.•65E-08 2.188E-08

5.82E-08 3.98E-08 1.90E-08
6.90--i08 4.74OE--08 2279-=08

7.68E- 5.37E- 2.65E-
086.02F-= 0844o-9 0820•7-E-

08 08 08

2.45E-07 1.74E-07 8.85E-08
2.348E--97- 1.666E 07 8.42= 08

6.33E-07 4.53E-07 2.32E-07
,58 -QQ--7 4-2-84E-07 2 192E0

7.40E-09
7.47OE-09

6.69E-09
8.081E 09

9.77E-
097-49F--

08

3.38E-08
3.4E 08

8.98E-08
8A470E--O8

3.26E-09 1.90E-09
3 :28416r-09 IQ7-E-0-

3.01E-09 1.78E-09
3.86-068 2.169F=09

4.54E- 2.72E-
092 449F- 092.067-E--

08 09

1.61 E-08 9.81 E-09
1.5!0E 08 Q418ARO

4.31 E-08 2.63E-08
4.060E-08 2.48,1E 98

1.26E-09
! .265E-09

1.19E-09
I 44E-09

1.85E-
09-39-!-E--

08

6.73E-09
6 2fi8F-09

1.81 E-08
1.7065 08

SSE 3.57E-06 1.15E-06 5.26E-07 3.31E-07 2.35E-07 1.19E-07 4.55E-08 2.16E-08 1.31E-08 8.99E-09
3.296E-06 I.066E-06 4,865F07 3.0704E-07 2162F 07 1.0NE=-07 4,.60E08 1.972 -08 1496OR8.!96 -09
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28. COLA Part 2, FSAR Chapter 2, Table 2.3-289 is revised as follows:

TABLE 2.3-289 (Sheet 1 of 6)
WLS COL 2.3-5 X/Q AND D/Q VALUES FOR NORMAL RELEASES

Page 65 of 231

X(/Q X(/Q(sec/m3) (sec/m3)

Distance

Type of Location Sector (miles) (meters)

EAB (U1E-AB

EAB (U1)EAB

EAB (U1)EAB

EAB (LU1E-AB

EAB (U1)E-AB

0.870-.
8-7

S

0.870..
87

SSW

0.970-.
96

SW

1.02-,
02

WSW

0.720-.

W

0.720-.

WNW

0.750-.

NW

14001-3

14001-3
95

15691-5
47-

163446
49

11631-2
08

11631-2
08

12111-2
45

No Decay

Undepleted

2.30E-
062.!0E 06

2.1OE-
06o1.7-E 906

1.40E-
06o.50E 06

1.60E-
061.50E 06

2.90E-
062.70E 06

2.80E-
062.60E-06

2.40E-
062.40n"06

No Decay

Depleted

2.OOE-
064o90E-o6

1.90E-
061.50E 06

1.30E-
06o.30E 06

1.40E-
061.30E 06

2.50E-
062.. OE 06

2.50E-
062.20E-06

2.10E-
062.20E O6

X/Q
(sec/m 3)

2.26 Day Decay

Undepleted

2.20E-062-.--0E-
06

2.1 OE-061-.OE-
06

1.40E-061.60E
06

1.60E-061-.60E1
06

2.80E-062.7-GE
06

2.80E-062.60QE
06

2.40E-062A0E-
06

X/Q
(sec/m 3)

8.00 Day Decay

Depleted

2.OOE-061-.WE-
06

1.90E-06-.50E
06

1.30E-061.30E
06

1.40E-061-30E
06

2.50E-062-40E-
06

2.50E-062.20E--
06

2.1 OE-062.20E
06

D/Q

(m-2)

4.60E-
094.0E-

09

5.OOE-
094.60E-

09

4.OOE-
094•7 F--

09

3.30E-
093.) --

09

4.90E-
094-_70E--

09

4.60E-
094-M30E-

09

5.50E-
09,.40E-

09
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TABLE 2.3-289 (Sheet 1 of 6)
X/Q AND D/Q VALUES FOR NORMAL RELEASESWLS COL 2.3-5

X/Q(sec/m3) X(/Q
(sec/m3) I/Q

(sec/m 3)
(c/Q

(sec/m3)

Distance No Decay No Decay 2.26 Day Decay 8.00 Day Decay D/Q

(m-2)Type of Location Sector (miles) (meters) Undepleted Depleted Undepleted Depleted

EAB (U1XAB

NNW

0.580-.
42

0.580-.
4

0.600-.
4

936668 2.80E- 2.50E- 2.70E-064-0E- 2.50E-064.20E
064.690E 96 064.20E-96 06 06

936644 2.1OE- 1.90E- 2.10E-06360E- 1.90E-063.39--
063.60E 06 0.6_0E -0e 06 06

N

EAB (U1)E-AB

EAB (Ui1EA

EAB (U 1A

EAB (U1)EAB

EAB (U 11AB

972644 1.50E- 1.30E- 1.50E-062.409 1.30E-062-.2-9E
062-.44E-06 062.20E-0 06 06

NNE

NE

0.640. 103270 1.OOE- 9.40E-
44 5 06-1.99E -06 071..•0E 96

0.790-. 126696 6.50E- 5.80E-
59 2 071.20E 06 071.10E 06

1.00E-061-O0E 9.40E-07-140E
06 06

6.50E-071.20E 5.80E-07440E-
06 06

8.70E-
09450E

08

9.60E-
09i8E--

08

1.OOE-
081-9E-

08

8.70E-
091 70E=

08

4.20E-
094--0E

09

2.OOE-
092.50E

09

4.30E-
094.80E

09

ENE

0.980-. 157642 5.80E- 5.1OE- 5.80E-076-30E- 5.10E-075-60E-
8 82 077..30E-07 075.60E=07 07-

E

0.969. 155045
96 44

1.90E-
061o.-•E 06

1.60E-
061.•60E 06

1.80E-061.89E 1.60E-06-1-60E-
06 06

ESE
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WLS COL 2.3-5
TABLE 2.3-289 (Sheet 1 of 6)

X/Q AND D/Q VALUES FOR NORMAL RELEASES

X/Q X/Q x

(sec/m 3) (sec/m 3) (se

Distance No Decay No Decay 2.26 D•

Sector (miles) (meters) Undepleted Depleted Unde

0.88.• 14101-3 5.60E- 4.90E- 5.60E-(
83 39 065.80E Or 066.!0E-06

SE

,/Qc/m3) (/Q
(sec/m3)

Type of Location

EAB (U1E-A

3y Decay 8.00 Day Decay D/Q

.pleted Depleted (m2 )

)65.70E- 4.90E-06540E- 1.20E-
06 081:2(0F-

08

062.O0F- 2.60E-062-60E- 5.40E-
06 09590F=

09

0.88._ 14104-3 2.90E- 2.60E-
83 39 062.90E--O6 062.60E. 06

2.90E-(

SSE



Enclosure 1
Duke Energy Letter Dated: May 02, 2013

Page 68 of 231

TABLE 2.3-289 (Sheet 2 of 6)
X/Q AND D/Q VALUES FOR NORMAL RELEASESWLS COL 2.3-5

X/Q
(sec/m 3)

No Decay

Y/Q
(sec/m 3)

No Decay

Depleted

(e/Q
(sec/m3) X/Q

(sec/m 3)

Distance 2.26 Day Decay

Undepleted

8.00 Day Decay

Depleted

D/Q

(m-2)Type of Location Sector (miles) (meters) Undepleted

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

EAB (U2)

S

SSW
sw

WSW

w

WNW

NW

NNW

N

NNE

NE

ENE

E

ESE

SE

0.92

0.92

0.98

1.11

0.85

0.85

0.59

0.59

0.55

0.55

0.60

0.69

0.83

0.97

0.81

1477

1477

1585

1791

1371

1371

956

954

888

888

963

1118

1335

1559

1309

2.1OE-06

1.90E-06

1.40E-06

1.40E-06

2.20E-06

2.20E-06

3.60E-06

2.70E-06

2.30E-06

1.70E-06

1.20E-06

7.90E-07

7.50E-07

1.80E-06

6.30E-06

1.80E-06

1.70E-06

1.20E-06

1.20E-06

1.90E-06

1.90E-06

3.20E-06

2.40E-06

2.1 OE-06

1.60E-06

1.OOE-06

7.1 OE-07

6.70E-07

1.60E-06

5.60E-06

2.1OE-06

1.90E-06

1.40E-06

1.40E-06

2.20E-06

2.20E-06

3.50E-06

2.70E-06

2.30E-06

1.70E-06

1.20E-06

7.90E-07

7.50E-07

1.80E-06

6.30E-06

1.80E-06

1.70E-06

1.20E-06

1.20E-06

1.90E-06

1.90E-06

3.20E-06

2.40E-06

2.1OE-06

1.60E-06

1.OOE-06

7.OOE-07

6.70E-07

1.60E-06

5.60E-06

4.20E-09

4.50E-09

3.90E-09

2.80E-09

3.70E-09

3.50E-09

8.1OE-09

8.40E-09

1.OOE-08

1.20E-08

9.70E-09

5.1OE-09

2.60E-09

4.30E-09

1.30E-08

SSE 0.81 1309 3.30E-06 2.90E-06 3.30E-06 2.90E-06 6.10OE-09
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TABLE 2.3-289 (Sheet 3 of 6)
X/Q AND D/Q VALUES FOR NORMAL RELEASESWLS COL 2.3-5

Distance

Type of Location Sector (miles)

S 0.994-,
6NEAREST HOUSE

NEAREST HOUSE

NEAREST HOUSE

NEAREST HOUSE

NEAREST HOUSE

NEAREST HOUSE

NEAREST HOUSE

SSW

Sw

WSW

1.09

1.25

2.462L.
5-7

(meters)

159725
78

1761

2011

395444
43

X/Q
(sec/m 3)

No Decay

Undepleted

1.80&4GE-
067

1.50E-06

1.OOE-06

4.60E-
074..00F 07

I/Q
(sec/m 3)

No Decay

Depleted

1.6074-0E-
067

1.30E-06

8.70E-07

3.70E-
073.20 n07

1.808&30E-067-

1.50E-06

9.90E-07

4.50E-07,2.W0E-
07

I/Q
(sec/m 3)

2.26 Day Decay

Undepleted

X/Q
(sec/m 3)

8.00 Day Decay

Depleted

1.6074E-06_7

1.30E-06

8.60E-07

3.70E-07,20E--
07

D/Q

(m-2)

3.60-1-,70
E-09

3.40E-09

2.60E-09

7.1OE-
1065.29&

40

1.791-, 288728 7.30E- 6.1OE- 7.10E-0774-0E- 6.OOE-076.730E-
-7 46 077.50E-07 076.30E 07 07 07

W

WNW 2.21

2.062L.
5

NW

3553

331140
2-5

5.40E-07

5.40E-
074..20E-07

4.50E-07

4.40E-
073.40E 07

5.30E-07

5.30E-074.40E-
07-

4.40E-07

4.40E-07340E--
0-7

1.412•. 226332 7.1OE- 6.1OE- 7.00E-07,3.OE- 6.00E-073430E-
02 45 0747.00E 07 073.30E 07 07 07

1.OOE-
091-40o-

090

6.70E-10

9.80E-
106.90E-

40

2.OOE-
09it4E&

49

3.50E-09

2.40E-09

3.30E-09

2.20E-09

NEAREST HOUSE

NEAREST HOUSE

NEAREST HOUSE

NEAREST HOUSE

NEAREST HOUSE

NNW

N

NNE

NE

ENE

1.06

1.41

1.14

1.14

1705

2268

1838

1833

8.50E-07

4.20E-07

4.40E-07

3.7E-07

7.40E-07

3.60E-07

3.80E-07

3.20E-07

8.40E-07

4.20E-07

4.40E-07

3.70E-07

7.40E-07

3.60E-07

3.80E-07

3.20E-07
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TABLE 2.3-289 (Sheet 3 of 6)
WLS COL 2.3-5 y/Q AND D/Q VALUES FOR NORMAL RELEASES

I/Q
(sec/m 3)

X/Q
(sec/m3) I/Q

(sec/m3)

Distance No Decay No Decay 2.26 Day Decay

Type of Location

NEAREST HOUSE

NEAREST HOUSE

NEAREST HOUSE

Sector

E

ESE

(miles)

1.23

2.41

0.994-

(meters)

1985

3877

1588-1-6
-7-

Undepleted

4.1OE-07

4.90E-07

4.60E-
064.30E06

Depleted

3.60E-07

4.OOE-07

4.OOE-
063.80E O6

Undepleted

4.10E-07

4.80E-07

4.60E-064.30F
06

;(/Q
(sec/m 3)

8.00 Day Decay

Depleted

3.60E-07

4.OOE-07

4.00E-063.80E
06

D/Q

(m-2)

1.30E-09

8.90E-10

9.40E-
098.QOE--

09

3.70E-
093.0E--

Q9

SE

1.094-, 175217- 2.1OE- 1.80E-
4 75 061490E-06 061.60E 96

2.10E-061 QFO- 1.80E-061 -C6-
06 06

NEAREST HOUSE SSE
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TABLE 2.3-289 (Sheet 4 of 6)
X/Q AND D/Q VALUES FOR NORMAL RELEASESWLS COL 2.3-5

X/Q
(sec/m3)

X/Q
(sec/m3) Xc/Q

(sec/m3) X/Q
(sec/m 3)

Distance No Decay No Decay 2.26 Day Decay 8.00 Day Decay D/Q

(m-2)Type of Location Sector (miles) (meters) Undepleted Depleted Undepleted Depleted

NEAREST GARDEN S 0.99 1592 1.90E-06 1.60E-06 1.80E-06 1.60E-06 3.70E-09

NEAREST GARDEN SSW

NEAREST GARDEN SW

1.194,_ 191724 1.30E- 1.10E- 1.30E-06-750-- 1.10E-066.4E--
5 4-0 067-.60E-07 066.40E 07 07- 07-

1.25-4. 20111-9 1.OOE- 8.70E- 9.90E-074-A4E- 8.60E-079.-20E-
2 2-7 06!.10E 06 079-20E-07 06 07-

2.462-. 396141-
56 2-3

4.60E- 3.70E-
074.00E-- 073.20E 0-7

4.40E-0723@-- 3.70E-073.20E
0-7 0-7

NEAREST GARDEN WSW

2.202L. 354339 5.40E- 4.50E- 5.30E-074.60E-- 4.40E-07380E--
47- 68 074.740E-07 0_7073.9 07 07 07

2.90E-
09-i --0

09

2.60E-
092-7 0E-

09

7.1OE-
1.0630E-

40

7.30E-
1060OE--

40

5.20E-
105.3(E-

40

9.90E-
10-•0E--

09

1.70E-
094.70E-

09

NEAREST GARDEN W

NEAREST GARDEN WNW

2.552L. 411040
54 94

2.042, 327932
02 58

1.524- 245224
-4 34

4.50E-
0747 .20E-07

3.60E-
073.40E 07

4.40E-0744Q0E 3.60E-072340E--
0-7 0-7

5.40E- 4.50E- 5.40E-07550E- 4.50E-074.60E-
075.69,0-- 074.60•-n-7 07 07

NEAREST GARDEN NW

6.30E-
076- nO,-W

5.40E-
075.10E 07

6.30E-075.•E-- 5.40E-075.0E-
07 w7

NEAREST GARDEN NNW
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TABLE 2.3-289 (Sheet 4 of 6)
X/Q AND D/Q VALUES FOR NORMAL RELEASESWLS COL 2.3-5

X/Q
(sec/m 3)

X/Q(sec/m3) X/Q
(sec/m 3)

X/Q
(sec/rn3)

Distance No Decay No Decay 2.26 Day Decay 8.00 Day Decay D/Q

(m-2)Type of Location Sector (miles) (meters) Undepleted Depleted Undepleted Depleted

1.414_ • 226322
4 46

5.70E- 4.90E- 5.60E-07520E-- 4.80E-074.5E--
075.30E 07 074W.5E= 07 07

NEAREST GARDEN

NEAREST GARDEN

N

1.38-4, 22162-2 4.40E- 3.70E- 4.30E-073.70E 3.70E-07329-G
37 03 073.0E-07 073.20E& 07 07

NNE

1.124, 18021-7
14 94

4.50E-
074.60EO 07

3.90E-
0747..00E 07

NEAREST GARDEN NE

NEAREST GARDEN

NEAREST GARDEN

ENE

E

0.970, 15631-5 4.70E- 4.1OE-
9-7 67 076.40E 07 074.70E- 07

2.772• 446044 1.30E- 1.1OE-
7-8 69 071.00E 07 07849E--08

4.50E-07476WE- 3.90E-074 Q0E-
07 07

4.70E-07SAOF- 4.10E-07440E-
07 07

1.30E-07!-10QE 1.10E-07830E-
G7 08

2.10E-
092.-20E-

09

2.50E-
092.50E-

0-9

3.40E-
093.69E-

09

2.90E-
093•20E-

09

3.20E-
102-.9E-

4-0

7.30E-
107-790E-

40

7.90E-
107•-50E--

40

4.30E-
094•30-

09

2.702L 433943 4.30E- 3.50E- 4.20E-07440E-- 3.40E-072 ME-
7-1- 55 07444E-P7 073.30E-07 07 07

NEAREST GARDEN ESE

NEAREST GARDEN SE

4.084- 657065
1- 94

1.004- 1606-1-6
04 2-7

6.70E-
07&30.-O7

2.40E-
062.20E 0O

5.20E-
0744.0E-07

2.1OE-
061-790E--06

6.60E-076:20-E- 5.10E-074780E-
07 07

2.40E-06240E- 2.10E-06-1-,90F-
06 06

NEAREST GARDEN SSE
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TABLE 2.3-289 (Sheet 5 of 6)
x/Q AND D/Q VALUES FOR NORMAL RELEASESWLS COL 2.3-5

X/Q
(sec/m 3)

I/Q
(sec/m 3)

(c/Q
(sec/m3) X/Q

(sec/m3)

Distance No Decay No Decay 2.26 Day Decay 8.00 Day Decay

Depleted

D/Q

(m-2)Type of Location Sector (miles) (meters) Undepleted Depleted Undepleted

COW
COW

COW

COW

COW

COW

COW

COW

COW

COW

COW

COW

COW

COW

COW.

COW

S

SSW

Sw

WSW

W

WNW

NW

NNW

N

NNE

NE

ENE

E

ESE

SE

SSE

3.23

1.30

1.21

2.79

2.40

2.51

3.83

2.93

2.27

3.40

1.47

1.22

3.05

3.11

1.65

1.07

5204

2091

1950

4497

3857

4033

6163

4722

3648

5464

2364

1956

4914

5002

2650

1728

3.60E-07

1.20E-06

1 .1OE-06

3.90E-07

4.80E-07

4.60E-07

2.40E-07

2.50E-07

2.90E-07

1.20E-07

3.OOE-07

3.40E-07

1.20E-07

3.60E-07

2.20E-06

2.1OE-06

2.80E-07

9.90E-07

9.1OE-07

3.1 OE-07

3.90E-07

3.70E-07

1.80E-07

2.OOE-07

2.40E-07

9.40E-08

2.60E-07

2.90E-07

9.30E-08

2.90E-07

1.80E-06

1.90E-06

3.50E-07

1.10E-06

1.OOE-06

3.80E-07

4.70E-07

4.50E-07

2.30E-07

2.50E-07

2.90E-07

1.20E-07

3.OOE-07

3.30E-07

1.1OE-07

3.50E-07

2.1OE-06

2.1OE-06

2.80E-07

9.90E-07

9.OOE-07

3.1OE-07

3.90E-07

3.70E-07

1.80E-07

2.OOE-07

2.40E-07

9.40E-08

2.60E-07

2.90E-07

9.20E-08

2.80E-07

1.80E-06

1.80E-06

4.70E-10

2.50E-09

2.70E-09

5.70E-10

6.30E-1 0

5.40E-10

3.30E-10

5.40E-10

9.40E-10

5.20E-10

2.1 OE-09

2.OOE-09

2.70E-10

5.70E-10

3.90E-09

3.80E-09
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TABLE 2.3-289 (Sheet 6 of 6)
X/Q AND D/Q VALUES FOR NORMAL RELEASESWLS COL 2.3-5

x/Q
(sec/m 3)

X/Q
(sec/m3) ;(IQ

(sec/m 3)
X/Q

(sec/m3)

Distance No Decay No Decay 2.26 Day Decay 8.00 Day Decay D/Q

(m-2)Type of Location Sector (miles) (meters) Undepleted Depleted Undepleted Depleted

GOAT

GOAT

GOAT

GOAT

GOAT

GOAT

GOAT

GOAT

GOAT

GOAT

GOAT

GOAT

GOAT

GOAT

GOAT

GOAT

MILK COW!GOAT

MIL11K rO-.AIGO'A.T-

S

SSW

Sw

WSW

w

WNW

NW

NNW

N

NNE

NE

ENE

E

ESE

SE

SSE

SSW

1.05

2.60

3.87

3.83

4.36

3.42

4.90

1.41

4,96

1690

4192

6230

6163

7013

5506

7886

2275

47-06

1.60E-06

4.40E-07

2.70E-07

2.40E-07

1.50E-07

1.60E-07

5.40E-08

1.40E-06

1.30E 06

1.40E-06

3.50E-07

2.1OE-07

1.80E-07

1.20E-07

1.30E-07

4.OOE-08

1.20E-06

14E OE 96

1.60E-06

4.30E-07

2.60E-07

2.30E-07

1.50E-07

1.60E-07

5.30E-08

1.40E-06

1.20E 07

Q804E-0•

1.40E-06

3.50E-07

2.OOE-07

1.80E-07

1.10E-07

1.30E-07

4.OOE-08

1.20E-06

140E 06

3.60E-09

5.40E-10

2.50E-10

3.30E-10

2.70E-10

4.50E-1 0

2.50E-10

2.40E-09

3.30E 09

,V 1-.26 2026 9.90E-07 .590E 07
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TABLE 2.3-289 (Sheet 6 of 6)
WLS COL 2.3-5 X/Q AND D/Q VALUES FOR NORMAL RELEASES

Distance

Type of Location Sector (miles)

MIL11K COI-A.IiGOA.T-

MIL11K COWGOQQA.T-
ha1l IK r-O0AI/GOAT

MILK COW/GOAT

MIL1K CO\A.I!GAT
MaIL K COA1GOAT

MAILK COW"AG•OAT

M4IL-K COW/IAGOAT-
MIll K rCOW/GZOAT

MILK COW/GOAT

MIlK COP'N\A/GOAT

.ANlIM~AL1 FOR ME-A.T-

hANllhV t.1 A FOIR ME-'AT

ANIMAL FO/R MAT

ANIMAL FOR MEAT

ANhIMAL FOR MEAT

ANI[,M4AL FOR MEAT

AMMAL FOR MEAT

vvsvv
ws

W

.NW

N

NNE

NIE-

E-

ESE

SSE

SSW

SwW

WNW

NW

NNW

2-.5

3-.39

4,22-

34-2

4,62

4,;09

24,96

2-.39

245

2-44-

(meters)

4494

39W0
4046

64-4-3

37-45

5449

41-9W,

4926

7437

4-749

47-06

2026

4494

3"G0

40-1-6

387-6

2360

X/Q
(sec/m3)

No Decay

Undepleted

370r- 07

4.90F= 07

4.30E 07

2.50E 97

3.90E-07

9.9E "08

3.59E Q7

5.50= 07

!.Q9OE-06

1-730E 06

3.69E-07-

4.90E 07

4.39E-07

4.49E 97

6.30F= 9:

X/Q
(sec/m3 )

No Decay

Depleted

A 0r- 07

2.90E 07

2.1 nEn

3.40F= 97

7.30E- 08

2.70E • 7

41.0E 97

9.59E 07

2.90E-07-

4.0QE-07-

3.59E 07

3.60F= 97-

5.30E 07-

X/Q
(sec/m 3)

2.26 Day Decay

Undepleted

3.50E 07

4720E--0-
4 A-t0-nF-= -7

2140F 07

2.60E- 07

97 0E- 08

3.40E 07

1.20E Ora
4.893E 97

4920E-07

4.30E-07

6.20E-07

I/Q
(sec/m 3)

8.00 Day Decay

Depleted

2•9E--07

4 QQR-07

3.50EQ 7

1.90E 07
2.40E 07

870QEF-08

3AGE 07-

7.20E 08

2.70E-07

1.70E-0

1.40E 06

.A6OE-07

2.90E 97

3.50E 07

3760E 07

5.39E 07

D/Q

(M-2)

5.40E40

6.30E410

5.50E4Qg

9.20E410

2.20E 09

2.40E-10

6.10F 14

6.40E410

3.30E 09

2.59FE-09

5.40E=40

6.30E4-0

5.59E- n0

7•n0E 1

1.89E 09
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TABLE 2.3-289 (Sheet 6 of 6)
X/Q AND D/Q VALUES FOR NORMAL RELEASESWLS COL 2.3-5

Distance

Type of Location

ANIMAL FOR MEr-AT-

ANIMAL0.1 FO(R MEAT

ANIMAL FPR MEr=AT

ANIMAL FOR MEAT

ANIMA.L FOR MEAT

ANIM,1AL FOR MEAT

ANIMA.L FOR MEAT

ANIMAL FOR MEAT

Sector

N

NINE-

NE-

E-

SE-

(miles)

2,4

3-49
4-.2-2

2-.7-8

34•2

4-47

(meters)

3745

5449

47-92

4469

2,373

4749

X/Q
(sec/m 3)

No Decay

Undepleted

2.60E 07

1.09E 07

3.0-E---7-

:2 4017-06

1.99F=06

1-•9E-06

X/Q
(sec/m 3)

No Decay

Depleted

~4.9E 07

2.70E 07

1.70E 06

I/Q
(sec/m3 )

2.26 Day Decay

Undepleted

2.60E 07

1 . 0-Q r - 0-7-

2') 9t~- 0-E -7
1-00E 07-

3.40F= 97

2.40F= 06

1.90F= 06

l/Q
(sec/m 3)

8.00 Day Decay

Depleted

2.10E 0:7

").4 OF= 9- "'

9.30E 09

214 OE Ora

1 7~r=- tfi

D/Q

(m-2)

9.2QE 10

3.60E4093•6OE--09

2.20F= 09

2.90E1-0

6i.0E 40

A4 fiE-09

3.89E 09
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29. COLA Part 2, FSAR Chapter 2, Table 2.3-290 is revised as follows:

WLS COL 2.3-5
TABLE 2.3-290 (Sheet 1 of 3)

ANNUAL AVERAGE X/Q (SEC/M3 ) FOR NORMAL RELEASES
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

S 1.95E-o_51.-9E -5

SSW 1.78E-
05-1A4E--5

SW 1.45E-
05.447-F06

WSW 1.78E-
05-16E--O6

W 1.83E-
05-197E--5

WNW 1.84E-

NW 1.61E-

NNW 1.18E-
05o.12E 06

N 8.80E-
06845F-.--

NNE 6.56E-
06,.2-=-o6

NE 5.01E-
06&,§gE--6

5.74E-
06.7E- 06

5.28E-
06oZ4-O3

4.30E-
064.-3-o6

5.26E-
06oý4&Qr

5.37E-
06o6-46-6

5.38E-
06oTg-A

4.76E-
064.88E-06

3.53E-
oo0,g-gg

2.68E-
062-48E-06

2.01E-
06-.69••6

1.54E-
061o.55Eg

2.86E-
062o63E-06

2.65E-
062.-.-•Q§

2.17E-
062-.18E-

2.61E-
062-42E- 6

2.66E-0_62-70E--06

2.66E-
062.OE--0g

2.38E-
06:2 44E-mOg

1.81E-
061-7-996

1.42E-
061.3-1 E06

1.07E-
06o03E--o7

8.19E-
078.26E-0

1

1.81E-
06-.67- 06

1.68E-
06o43EO0

1.38E-

1.65E-
064,53- 0

1.68E-
06__6-70r--

1.67E-
06-•689E6

1.51E-
06814E-06

1.15E-
06-1E-8-06

9.17E-
0724AG--07

6.90E-
075.8--07

5.30E-

1.5

9.94E-
07Q,4gE 07

9.21E-
0Th4A-R&

7.62E-
077Y--O7&Q

9.04E-
078.39E--7

9.24E-
07or--o-7

9.24E-
078.-_OF-O7

8.31 E-
0789-50-O7Z

6.41 E-
07.01- O7

5.15E-
074 75E-07

3.83E-
07Y28- 7

2.92E-
072-.6E--Oq

2

6.57E-
076 -- 07g

6.07E-
074-.92E--07

5.04E-
07&.2&---

5.97E-
07, &6E-07

6.11E-
076-20E-07

6.13E-
07 -.7-E--07

5.50E-
075O3E--O7

4.24E-
073.Q-E-07

3.41 E-
072S-E07

2.52E-
072.7E 07

1.92E-
074-.4E--07

2.5

4.81E-
07A4•-O

4.44E-
07&-5TE-O7

3.68E-
073.66E 07-

4.36E-
074 ,4E--O7

4.48E-
074 52F 07

4.50E-
074,22E-O-

4.03E-
074.14E--Q7

3.09E-
072.9E--0-

2.49E-07ýi-E--7

1.82E-
074-.7E--07

1.38E-
07404E--0

3

3.81E-
07.,9E--O7

3.50E-
072 82F-o7

2.90E-
072.88E-07

3.45E-
07,2-0E--

3.55E-073.5E--0-7

3.57E-
073.35E--07

3.19E-
07.25E-O7

2.42E-
072-28E--7

1.93E-
074-79E-47-

1.41E-
074-2-O

1.06E-
07-1.08E--7-

3.5

3.12E-
072.8E--o7

2.86E-
072--=3-O7

2.36E-
072-.5E--O7

2.82E-
072.62E-07

2.92E-
072W07

2.94E-
072.76E 07

2.61E-o 72•e-E--7&

1.97E-
07-1-4F-07

1.56E-
07,3E---7

1.13E-
07.69E--08

8.53E-
08.66• -8

4

2.63E-
072.44--07

2.41E-
074,Q4E-07

1.98E-071.98E--0-7

2.37E-
072-24E--O

2.46E-
0725OE--O7

2.48E-
072.3F--07

2.20E-
07i2-O

1.65E-
074•S=-9-07

1.29E-
0741.1E0--0

9.37E-
088-.&o18

7.04E-
0o87.16=-o8

4.5

2.26E-
072O7E--07

2.06E-
074-.46E-47

1.69E-
07169E-g07

2.04E-
071 --07

2.12E-
0721-.--..

2.13E-
0720OE--07

1.89E-
074,g4--O7

1.41 E-
07-33E--07-

1.10E-
07-1 WE--O7

7.93E-
086o.4E08

5.95E-
086.04E--8
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WLS COL 2.3-5

SECTOR

ENE

E

ESE

SE

SSE

TABLE 2.3-290 (Sheet 1 of 3)

ANNUAL AVERAGE x/Q (SEC/M3 ) FOR NORMAL RELEASES
2.26 DAY DECAY, UNDEPLETED

(FOR EACH 22.50 SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

0.25

4.40E-
o065.19EO6

5.84E-
064o.63E06

1.93E-

5.06E-
054.84F= 95

2.58E-
052o38E 05

0.5

1.34E-
06o1.66E 9

1.74E-

5.63E-
065.34F--0

1.47E-
05-.40E-O5

7.55E-
06oQ@ir 0

0.75

6.96E-
0708F--07

8.81E-
076--E07

2.76E-
062,64E--6

7.18E-
06682E-06

3.73E-
06_645F--g

1

4.46E-
07&i48-W

5.59E-

1.73E-
06-,ggE--r

4.49E-
064i7-E-gM

2.35E-
0 6 T-- -

1.5

2.46E-
07247E -§7

3.09E-
072-46&--7

9.52E-
07&20E--0

2.46E-
062-34E--g

1.29E-
064.29 -06

2

1.62E-
074Z =9-07

2.04E-
07163E--07-

6.30E-
071312E--07

1.63E-
06Z-i0F-o

8.54E-
07fE--07

2.5

1.17E-
074-1•E-0

1.49E-
071-48E-0-7

4.62E-
074.,8E--07

1.20E-
064-.-1306

6.26E-o75.80-o-7

3

9.07E-

1.17E-
079.2F--08

3.68E-
07.66F-07

9.56E-
079-05E-07

4.99E-
074-•e-E--O

3.5

7.31 E-
08E66--08

9.57E-
0o87-66-08

3.04E-
072O3E--07

7.92E-
077.60E07

4.11 E-
07380=-07

4

6.06E-o87.2oE-o8

8.03E-
0863E--08

2.57E-
072.-4E-07

6.72E-
07626E--07

3.48E-
073 21E-07

4.5

5.14E-
086 -2r--08

6.87E-
085.41E-08

2.21 E-
072-14E-07

5.82E-
076,.6-0-7

3.OOE-
072- 7E--07
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WLS COL 2.3-5

SECTOR

S

SSW

SW

WSW

W

WNW

NW

NNW

N

NNE

NE

TABLE 2.3-290 (Sheet 2 of 3)

ANNUAL AVERAGE X/Q (SEC/M3 ) FOR NORMAL RELEASES
2.26 DAY DECAY, UNDEPLETED

(FOR EACH 22.50 SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

5

1.97E-
071•81E-07

1.80E-
o74-46-o07

1.47E-
07-1-48E-07

1.77E-
074t65E--07

1.85E-
074-,8E-0W

1.86E-
07-4-7.--07

1.65E-
07-.69E--7-

1.22E-
071.166 7

9.47E-
08o9-71E08

6.83E-
086,82E--08

5.12E-
08•-9E-08

7.5

1.16E-
074.OT--07

1.05E-
0798AE--08

8.59E-
08o.66E08

1.04E-
07-.7E--08

1.10E-
074-4E2-07

1.10E-
074-.04E-OW

9.74E-
08-.00E--7

7.08E-
08863=-08

5.39E-
084.6E--08

3.86E-
08328E-08

2.89E-
o82-.-92E8

10

7.88E-
087.72E-08

7.14E-
085.7E--08

5.83E-085,iE--08

7.07E-
086.67F= 08

7.50E-
08766--08

7.57E-
087_.4E--8

6.68E-
086.9OE-08

4.79E-
084.E-9-08

3.61E-
083.32E 08

2.57E-
082-148-o8

1.92E-
08o14-E98

15

4.54E-
0842-o8

4.09E-
0o8 ,54 -- 8

3.35E-
0o8,•,2-0o

4.05E-
0o8,g=-o8

4.36E-
0o84T -- 09

4.40E-
084-4IE-08

3.90E-
0 8 T.-

2.75E-
08o52,4-0-

2.04E-
0 8 -T0

1.45E-
08-T-,T2--08

1.09E-
08_--•-08

20

3.03E-
085-8•'--8

2.72E-
082.24E-08

2.24E-
082o32O= 08

2.69E-
082.9--o8

2.93E-
083,0-1-E8

2.96E-
082.8-E -08

2.65E-
082.7F-=-08

1.84E-
081.7-8F

1.36E-

9.60E-
09&44E-09

7.25E-
097-32E-09

25

2.19E-0_82-08E-08

1.97E-

1.63E-0_8-14E--8

1.94E-
08-1-4E-0

2.14E-

2.16E-
0_82,gE--08

1.95E-
082•,•3-o8

1.34E-

9.87E-

6.95E-
o9,6--oQ

5.28E-o_9z,--Og

30

1.67E-
08-4eE--A

1.50E-
084.25 -08

1.25E-
08-1.2E-08

1.47E-
08-1•4,•--08

1.64E-
081E-0em-O8

1.66E-
08o.68998

1.51 E-
08158E--08

1.03E-
08o1.0108

7.57E-
097o.049Q9

5.33E-

094o68F= 9

4.07E-094.-1E=9

35

1.32E-

1.18E-
089.-E--09

9.88E-
09-1.02E-08

1.16E-
08114-=-08

1.30E-
08-425=6-o8

1.32E-
08o.26E 9

1.21 E-
08- -27E--08

8.24E-
09847-=-99

6.04E-
09 92E--09

4.24E-
093,•eG--o

3.26E-
o93m2g--o9

40

1.07E-
08- 04F--O

9.57E-
Og9&08•--

8.05E-
09834E--09

9.37E-
09o9&2-09

1.06E-
08.1-0--F08

1.08E-
08-1.03E--8

9.92E-
091 4E--08

6.75E-
096.63E 09

4.95E-
094o 6v= 0

3.47E-
093 0-1P-09

2.68E-
09:2 71E-09

45

8.88E-
0983E-0-8

7.92E-
09 72r=-09

6.69E-
09&6.95E-0

7.73E-
097--.7E--O

8.85E-
0Ogg .ir

8.95E-
09&83E-o9

8.32E-
o_9-.17g-0

5.64E-
09•,66E--O

4.14E-
093.87.E-09

2.91 E-
092o.,§ 0

2.26E-
092-.=29-o

50

7.48E-

6.66E-
09,567-E- 0

5.65E-
09,6.8E--0

6.48E-
096o grE--O

7.48E-
097o 75F=09

7.57E-
097.32E--9

7.09E-
09748E-P8

4.79E-
094-7-4E0

3.52E-
09320E--9

2.48E-
0924-ý-7-

1.93E-
09o g-irm n0
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WLS COL 2.3-5

SECTOR

ENE

E

ESE

SE

SSE

5

4.44E-
086.30E 98

5.98E-
084,.70E-O 8

1.94E-
07197E--0-7

5.11E-
074.83E--O

2.62E-
072.42E-O7

TABLE 2.3-290 (Sheet 2 of 3)

ANNUAL AVERAGE X/Q (SEC/M3 ) FOR NORMAL RELEASES
2.26 DAY DECAY, UNDEPLETED

(FOR EACH 22.50 SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

7.5 10 15 20 25 30 35 40

2.54E- 1.70E- 9.72E- 6.52E- 4.77E- 3.68E- 2.95E- 2.43E-
08&O4E -- 8 082.06=09- -09 ý--F 09T5-gg9 09Z&- 0E 094.47-E -O 093.8E--O9 092.96--0

3.50E- 2.38E- 1.38E- 9.31 E- 6.83E- 5.27E- 4.22E- 3.47E-
0_82-74E0-- 084.7-F08 08-1-,E--08 097--.3 095.42E--0 094.20E--0 093.38E--0 092-O-

1.16E- 7.98E- 4.69E- 3.18E- 2.34E- 1.81E- 1.45E- 1.19E-
074-.42E- 087-.72E--8 0849 6 -0 8 083-,14E-08 082.30E--8 08-1.-79E8 084-.-§1•-08 08--.20E -08

3.09E- 2.16E- 1.29E- 8.90E- 6.64E- 5.21E- 4.22E- 3.51E-
072.-3E07-- 072.04E-07 071.-22E--07 088.42E-08 086.289-E8 084,92--08 083.9E--08 083.2E9--8

1.57E- 1.08E- 6.36E- 4.32E- 3.18E- 2.46E- 1.98E- 1.62E-
071•-4-07 079Q9--08 08 9 084.02F -8 082o.96F 8 08:2WE--OR 0814.5--08 08-1 -r-08

45

2.04E-
0_92 E--OQ

2.91 E-
092-5E--G9

1.OOE-
oO81,o408

2.98E-
082o.44E

1.36E-
08o :28E-§O

50

1.74E-
092-.2E-09

2.48E-
092.o41-O9

8.54E-
09o g6E-09

2.56E-
082.42E--8

1.16E-
08-1.09E-O8
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TABLE 2.3-290 (Sheet 3 of 3)
ANNUAL AVERAGE XIQ (SEC/M3 ) FOR NORMAL RELEASES

2.26 DAY DECAY, UNDEPLETED
(FOR EACH 22.50 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 3.03E- 1.02E-
062.-7-9E -96 06944E-o0

SSW 2.80E- 9.49E-
06227E--06 077-&-0

SW 2.29E- 7.85E-
062-.3-1E--06 077.83E--O7

WSW 2.77E- 9.32E-
062O.57O6 078.66E-07-

W 2.83E- 9.53E-
062.87F--06 079466E--0

WNW 2.82E- 9.52E-
062-6E--06 07847--0-

NW 2.52E- 8.57E-
062,58E-06 079-E 07

NNW 1.90E- 6.58E-
06.79E 06 07648E-07-

N 1.48E- 5.27E-
061-.37E--6 074,-87E---

NNE 1.11E- 3.93E-
069.38E-07 073-36E-49

NE 8.51E- 3.OOE-
07&8--0M 073.94--0-7

4.88E- 3.13E- 2.26E-
074.48E-07 07T47-0-O 072T6--0

4.50E- 2.87E- 2.07E-
073-43E-0- 072-.34ý--- 071-16--0

3.73E- 2.37E- 1.70E-
073.1Fi9 072.36F=-07- 07-1.70-0-7

4.42E- 2.83E- 2.04E-
074.4OE--07 07263E0--7 074-.=0-7

4.54E- 2.93E- 2.12E-
074.6E--07- 07:2 O6r-0 0724-9&W

4.56E- 2.95E- 2.14E-
074-.24E--07 072469 072-•.-0-97

4.08E- 2.62E- 1.89E-
074-47E-07 072Y-8 7 07-1Q4ý--07

3.13E- 1.98E- 1.41E-
072-.E- 07-16--0-7 07T-533T=-0

2.51E- 1.56E- 1.10E-
0..72-.34E--0-7 07-1.44E--07 074-.04-E-407

1.84E- 1.14E- 7.95E-
07-1 8E--7 079&73C--08 086i--R8

1.40E- 8.57E- 5.97E-
07142--O 07 -08&6QA 08&6AZ --08

1.17E- 4.61E- 2.21E-
07T-1--O7 084-,30E--08 082.09F--08

1.07E- 4.16E- 1.98E-
078.64E-08 083-ME--8 08-1.64E -- 8

8.73E- 3.41 E- 1.64E-
08&oAGE-0 08.47E-08 08-.68E--8

1.06E- 4.12E- 1.95E-
07Q•,9E-08 083.92E--08 08-1.90E--08

1.11E- 4.42E- 2.15E-
07--1=49-07 084.53F0-8 082.21--o8

1.12E- 4.47E- 2.17E-
071.-06E-07 084.22E-08 082o.08

9.88E- 3.96E- 1.96E-
o8-1-27 -o Z- 18 082.04E -8

7.20E- 2.80E- 1.35E-
08&84-08 082,QE-O 084,A-1E-08

5.51E- 2.09E- 9.94E-
085.07-E 8 081.93E--8 09922E -09

3.95E- 1.48E- 7.01E-
08&--8 081-•26E-08 096.9F--9

2.96E- 1.11E- 5.32E-
082Q-Q--8 08-1-:--08 09.,7-UE-Q

1.33E- 8.91E-
08-1.-0278 098.65E-09

1.19E- 7.94E-
08&Q5-OQg ON 72r= Q

9.92E- 6.71E-
09-•.E--o8 096.96E-0

1.16E- 7.75E-

1.31 E- 8.87E-
08-1.3E-o8 09 1-7E- -

1.32E- 8.97E-
081 :2FOR 098.65E-09

1.21E- 8.34E-
08- -:2-7OR 098O-.7-8=-

8.27E- 5.65E-
09&8--O8 09.67-E-0-

6.06E- 4.15E-
095 4E--Q 093.89-oQ

4.26E- 2.92E-
09.3.68F-09 092,.64--0

3.27E- 2.26E-
092o WO9 092.28F-09
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TABLE 2.3-290 (Sheet 3 of 3)

ANNUAL AVERAGE X/Q (SEC/M3 ) FOR NORMAL RELEASES
2.26 DAY DECAY, UNDEPLETED

(FOR EACH 22.5- SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

SECTOR

ENE

E

ESE

SE

SSE

.5-1

7.28E-
078-46E-0

9.29E-
077-2-E--7

2.94E-
062.81E--6

7.66E-

067-28E-06

3.97E-o_36,7F=-06

1-2

2.53E-
072 E--0-7

3.18E-
072-,53E--0

9.83E-
079.,8E--07

2.54E-
062-42- -6

1.33E-
061 24&=-

2-3

1.18E-
071-.40E07

1.51 E-
0744.0--07

4.69E-
074.66--0-7

1.21 E-
o6.45E 06

6.36E-
07, ,9E-07

3-4

7.34E-
o8w9-o8

9.60E-
078 T--08

3.04E-
072Q4E--07

7.93E-
077-E--O7-

4.12E-
073-. E07

4-5

5.16E-
08i4E--08

6.88E-
086.42E--o8

2.22E-
072-14E-07-

5.82E-
0756--E7

3.00E-
072 77F-=-07-

5-10

2.59E-
08oý&- A

3.55E-
082 79P--8

1.17E-
0744,3E--0

3.13E-
07:2g6E-07

1.59E-
07146E--07

10-20

9.92E-
09--.2oE-09

1.40E-
08440-o 08

4.75E-
08462E--08

1.31E-
074-•23E-0-7

6.44E-
08R7-E-§O

20-30

4.80E-
09582E--09

6.87E-
09o5.4E--o

2.35E-
082o.32F 9

6.67E-
08&6.3E--08

3.20E-o8,8•g

30-40

2.96E-
09a.•r--EQ

4.23E-
o-029F0--Q

1.46E-
08-1,4,4--o8

4.23E-
084.0E--08

1.98E-
08- Rr-O8

40-50

2.05E-
092,-4E--0

2.91 E-
0-92436E-09

1.OOE-
08- =--o8

2.98E-
082-82E-o8

1.37E-0-8E--808
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30. COLA Part 2, FSAR Chapter 2, Table 2.3-291 is revised as follows:

WLS COL 2.3-4 COL
2.3-4

TABLE 2.3-291 (Sheet 1 of 3)

ANNUAL AVERAGE X/Q (SEC/M3 ) FOR NORMAL RELEASES 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 2.5 3 3.5 4 4.5

S

SSW

SW

WSW

W

WNW

NW

NNW

1.85E-
054-.7-E-

o6

1.69E-
054-~34E-

0•

1.37E-
054-.-37-E-

05

1.69E-
05-55,E--

06

1.74E-
054-74E--

06

1.74E-
054-.6-1--

06

1.53E-
054-.55&-

06

1.12E-
05-.04E--

06

5.26E-
064.46--

06

4.84E-
063.9@.-

06

3.94E-
063-97-E--

06

4.82E-
064.46-.

06

4.92E-
06498.E--

06

4.93E-
064-62E-

06

4.36E-
064 4SE-

06

3.23E-
06,04E-

06

2.56E-
062.36F=

06

2.37E-
061-,926-

06

1.95E-
064-.95E-

06

2.34E-
0624.17-E-

06

2.39E-
062-42F-

06

2.38E-
062.24E--

06

2.13E-
062--48E-

06

1.62E-
061.62,6

G6

1.59E-
061•4-7-E-

06

1.48E-
o6-1-•26

06

1.22E-
06•-2---

06

1.45E-
061 26-

06

1.48E-
061-5()F6-

06

1.47E-
06-.3@--

06

1.33E-
06146-.rE

06

1.02E-

07

8.54E-
077 ,M--

07-

7.91E-
076-3g=E-

07

6.53E-

07

7.77E-
077.20E-

07

7.92E-
079 WE-

07

7.93E-
077466E-

07

7.11E-
077:27-E-

07

5.48E-
0764367

07-

5.52E-
07, 08--

07

5.10 E-
074-42E-

W7

4.22E-
074-206--

07

5.02E-
074

5.13E-
07,7-0--

07

5.14E-
074•766E-

07

4.60E-
074-74F6

Q7

3.55E-

07

3.97E-
0734-3,E--

07

3.66E-
072.-4E--

07

3.03E-
072 006-

07

3.60E-
073.=33-

07

3.69E-
073-.73-

07

3.71E-
073.4•8-

07

3.30E-
073.37-

07

2.54E-
072-.38E-

07-

3.09E-
072•-E--

07

2.84E-
072.28E-

07

2.34E-
07:222E

07

2.81E-
072-5F=6-

07

2.88E-
072 9-1-F-

07

2.90E-
07:2 71-F=

07

2.57E-
072-42-E--

07

1.95E-
0717•3--

07

2.50E-
072•-8--

0-7

2.29E-
071A4 4E-

07-

1.88E-
071-768=-

07

2.27E-
072 Q0E-

07

2.33E-
072-366E-

07

2.35E-
072-20-6-

07

2.07E-
072-.426-

07

1.57E-
071-.-4-i

W7

2.08E-
071•E90-

07

1.90E-
07142•--

07

1.56E-
071 -•E-

07

1.88E-
071 44-

07

1.94E-
071.97-E-

07

1.96E-
071•8-7F-

07

1.72E-
071 •-6F-

07

1.29E-
071.241--

07

1.76E-
071•61E-

07

1.61 E-
071-29F-

07

1.32E-
071 22-

07

1.60E-
071 48E-

07

1.65E-
071•-E--

07

1.66E-
071•-F6E--

07

1.46E-
071 E0=6-

07

1.09E-
074-.02E-

07
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TABLE 2.3-291 (Sheet 1 of 3)
WLS COL 2.3-5 ANNUAL AVERAGE X/Q (SEC/M3 ) FOR NORMAL RELEASES 8.00 DAY DECAY, DEPLETED

(FOR EACH 22.50 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

N 8.33E- 2.45E- 1.27E- 8.06E- 4.39E- 2.85E- 2.03E- 1.55E- 1.23E- 1.01 E- 8.44E-
067-.6eO- 062.26F-- 061-17F=- 077-.45E- 074 l066E-- 07262-E-- 071-87-E-- 071 4:2F=- 07 436- 079-:-26-- 087-746-

06 06 06 07 07 07 07 07 0-7 06 08

NNE 6.22E- 1.84E- 9.52E- 6.06E- 3.27E- 2.1OE- 1.49E- 1.13E- 8.95E- 7.30E- 6.09E-
06-.144-- 06-.546- 078.066- 075.46E- 072.80E- 07-.90E- 07-28E- 079.67-E- 08-7.63F- 086:5-1-2- 085.475-

06 06 07- 07 07 097 07 06 06 06 06

NE 4.75E- 1.41 E- 7.32E- 4.65E- 2.49E- 1.59E- 1.13E- 8.52E- 6.72E- 5.47E- 4.55E-
064.76-3 061.42E- 07737-F- 074-06- 0725:82F=- 071.62-- 071.4-E 088.64,- 086.8-1- - 085.546E 084.62F-

06 06 07 07 07 07- 07 08 08 08 08

ENE 4.17E- 1.23E- 6.22E- 3.91 E- 2.1OE- 1.35E- 9.56E- 7.27E- 5.77E- 4.72E- 3.95E-
064.83E- 06-142F- 077.22F- 074.546-- 07245-1= 071-585-- 081-4•3- 088.609- 086.846- 085.60_ - 084.70E--

06 06 07 07 07 07 07- 06 06 06 06

E 5.54E- 1.59E- 7.88E- 4.92E- 2.64E- 1.71 E- 1.22E- 9.45E- 7.60E- 6.28E- 5.31E-
064.22-- 064-.2-3E- 076-.46-- 073,906- 072.40- 071-.36F- 079.686- 087•t4•-- 085A98R- 084.936- 084.166

06 06 07 07 07 07 06 08 06 06 06

ESE 1.83E- 5.15E- 2.47E- 1.53E- 8.16E- 5.28E- 3.80E- 2.98E- 2.42E- 2.02E- 1.72E-
054--.70- 064.87-F 062.36F- 06-1466E- 0777866- 076.426- 073.676- 072.87-F- 072-.33- 071.46-- 071-.5=

05 06 06 06 07 07 07 07 07 07 07

SE 4.80E- 1.35E- 6.42E- 3.95E- 2.1OE- 1.36E- 9.79E- 7.70E- 6.28E- 5.26E- 4.49E-
054•48E- 054-2-T7&- 06640E- 063.76-E 062.00E- 06-1-:29F-- 079:27F- 077-29E- 075.94E-- 074,976- 074.246-

05 06 06 06 06 06 07 07 07 07 07

SSE 2.45E- 6.92E- 3.34E- 2.07E- 1.11E- 7.15E- 5.15E- 4.03E- 3.27E- 2.73E- 2.32E-
05222E-- 066&34&- 063.096- 061-2-E 061-,03E- 076R646-- 074466- 073.726- 073.02=- 072.51E-- 072.146-

06 06 06 06 06 07 07 07 07 07 07
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TABLE 2.3-291 (Sheet 2 of 3)
WLS COL 2.3-5 ANNUAL AVERAGE xIQ (SEC/M3 ) FOR NORMAL RELEASES 8.00 DAY DECAY, DEPLETED

(FOR EACH 22.50 SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

SECTOR 5 7.5 10 15 20 25 30 35 40 45 50

S 1.52E- 8.63E- 5.72E- 3.16E- 2.06E- 1.46E- 1.10E- 8.60E- 6.93E- 5.70E- 4.77E-
07-.39E-& 08-7-.8E- 08522F= O82.0- 081.89-- 081.35-- 081.0-1-E-- 097.95=- 09642E-= 095.2@ 094A45-

0q- 08 08 09 09 09 09 09 09 09 09

SSW 1.39E- 7.84E- 5.17E- 2.85E- 1.85E- 1.31 E- 9.86E- 7.70E- 6.19E- 5.09E- 4.26E-
071.-1-. 0862-6E 084.44E- 082.28E- 081.4 08-1-E66-- 097.94E-- 096622E- 09,.14E- 0949 42 093.46E-

0-7 8 09 09 09 08 09 09 09 09 09

SW 1.13E- 6.35E- 4.18E- 2.29E- 1.49E- 1.05E- 7.92E- 6.19E- 4.98E- 4.1OE- 3.43E-
071.43F- 086.40E- 084.23F- 082-ME- 08-145:2F- 08-1985-- 099-44F-- 096 ME- 09,•-45-- 09424-E- 093.565.-

7 098 098 098 098 8 098 09 0 09 09

WSW 1.38E- 7.80E- 5.17E- 2.85E- 1.85E- 1.32E- 9.89E- 7.73E- 6.21E- 5.11E- 4.27E-
07-4-:282- 087-:2-2E- 084 80--- 082-•E6- 08-1-473E- 081-,224-R 099- -E-- 097- •E- 0959 8Q 094.85-- 0940Q7E--

S 098 098 098 098 098 09 09 09 0 09

W 1.43E- 8.12E- 5.40E- 3.OOE- 1.96E- 1.40E- 1.06E- 8.28E- 6.68E- 5.51E- 4.63E-
071-1S-i- 089.27F-- 085.51-FE- 08,=.475-- 082-701-E-- 08-1-443- 084-180E- 098,W-E 096.87E- 095.67E- 0944-.7F-

07 098 098 098 098 098 098 09 09 09 09

WNW 1.44E- 8.20E- 5.45E- 3.04E- 1.98E- 1.41E- 1.07E- 8.37E- 6.76E- 5.57E- 4.68E-

07- 08 08 08 08 08 08 09 09 09 09

NW 1.26E- 7.13E- 4.72E- 2.62E- 1.71 E- 1.22E- 9.23E- 7.26E- 5.87E- 4.85E- 4.08E-
071-•-.2- 087-232E-- 084-7E-- 082.41-i- 08-177F-- 08-1--.27-- 06_994S- 097-E-- 09-,-i 09& i 0994-6E-

0- 08 08 08 08 08 009 09 09

NNW 9.34E- 5.19E- 3.39E- 1.85E- 1.20E- 8.46E- 6.35E- 4.96E- 3.99E- 3.29E- 2.75E-
08898.0- 084 -9-E-- 083•.22F- 08-1•-6E- 08-1-444-F 098-.-1-iF 096 10i 094.7-7- 0939-5-- 093-4-7-E- 092.6-7-E-

098 098 08 08 08 09 09 09 09 00 09
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TABLE 2.3-291 (Sheet 2 of 3)
WLS COL 2.3-5 ANNUAL AVERAGE X/Q (SEC/M3 ) FOR NORMAL RELEASES 8.00 DAY DECAY, DEPLETED

(FOR EACH 22.50 SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

SECTOR 5 7.5 10 15 20 25 30 35 40 45 50

N 7.20E- 3.92E- 2.52E- 1.35E- 8.59E- 6.02E- 4.49E- 3.49E- 2.79E- 2.29E- 1.91 E-086,60E- 08359E=- 0821-F=- 08-1-24r=- 09 7 819RE- 09•6RE- 09442E-- 093X-0E-- 092•7E-- 092--1-E- 091

08 09 08 08 09 G9 09 09 49 08

NNE 5.19E- 2.80E- 1.79E- 9.53E- 6.06E- 4.24E- 3.15E- 2.44E- 1.96E- 1.60E- 1.34E-
084.4F-- 082-.35E- 084-.5E- 09= E- 09&-E-- 093,4--- 0- 092.60F= 092 02-E- 09-1.62E-- 094-.3E- 091--.4-E--

08 08 08 08 08 08 08 08 08 08 08

NE 3.87E- 2.08E- 1.33E- 7.04E- 4.48E- 3.14E- 2.34E- 1.82E- 1.46E- 1.19E- 9.99E-
0832-2- 08240E- 084-34E- 09-70E- 0944-.-5- 093-.6E- 092.35E- 091.83=E- 094.46E 09-1-.20E- 10._QQ00E--

08 08 08 09 08 08 08 09 08 08 09

ENE 3.37E- 1.83E- 1.18E- 6.36E- 4.08E- 2.88E- 2.16E- 1.68E- 1.35E- 1.11E- 9.34E-
084.0 F-= 082.20F- 08.1-42E- 09-97-46Q 094.4E-- 093.4E-- 092.iE-- 092.04E- 094.E-- 091-36-E- 10-1-14E-

08 08 08 08 09 09 08 09 09 08 09

E 4.56E- 2.56E- 1.68E- 9.24E- 6.OOE- 4.27E- 3.22E- 2.52E- 2.03E- 1.68E- 1.41 E-
08357-E 084-.@@- 081-30E 097.4F=- 094-6a& 0934-- 0928E-- 094-.94E- 091-57E 091.30F= 091.091i

08 08 08 08 09 8 089 09 08 09 08

ESE 1.49E- 8.54E- 5.70E- 3.19E- 2.10E- 1.50E- 1.14E- 8.94E- 7.24E- 5.99E- 5.04E-
071423E-- 08845F-. 085.43E- 083-.04E- 08-QAE-- 08143AE- 08-1.08E-- 09863E- 096-Q2E- 095.73E- 094.93E--

07- 08 08 08 08 08 08 08 08 08 08

SE 3.90E- 2.25E- 1.52E- 8.57E- 5.67E- 4.09E- 3.12E- 2.47E- 2.01 E- 1.67E- 1.41 E-
07R68E-- 072.43E- 0714-AE- 08&09=E- 085.-=E- 08.866E-- 082-.94E- 082.-33E- 08.89F= 08157-E- 084-.33-

07- 07- 07- 08 08 08 08 08 08 08 08

SSE 2.01E- 1.15E- 7.69E- 4.30E- 2.82E- 2.02E- 1.53E- 1.21E- 9.77E- 8.09E- 6.81E-
071 ,ME- 071-.016- 087--06E- 08.95E-= 082.9-= 08-1.86E- 08-1.A-E-- 081.14 E 09&8.E- 097.4E- 096-.28--

07 07- 08 08 08 08 08 08 08 08 08
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WLS COL 2.3-5
TABLE 2.3-291 (Sheet 3 of 3)

ANNUAL AVERAGE xIQ (SEC/M3 ) FOR NORMAL RELEASES 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 3-4 4-5 5-10 10-20 20-30 30-40 40-50

S

SSW

SW

WSW

W

WNW

NW

NNW

2.73E-
062..81-F=

06

2.52E-
062~.04 I=

06

2.06E-
062-.07-E-

06

2.50E-
06:2. 21E=-

06

2.55E-
062.59E

06

2.54E-
062 239F-

06

2.27E-
062o 2:

06

1.71E-
06-.64E

06

8.84E-
07428-E

07

8.19E-
0786-1-E-

07

6.76E-
076.74•E-

07

8.05E-077..4E--.
07

8.21E-

07

8.20E-
077 3Em--

07

7.36E-
077 52F-

07

5.66E-
075.31-E-

07

4.03E-
073.6Q--

07

3.72E-
072 QQFE-

07

3.07E-
073.0E--

07

3.66E-
073.9E--

07

3.75E-
073.7-E--

07

3.77E-
073-84--

07

3.36E-
073 42F-

07

2.57E-
072.41-E-

07

2.51 E-
072.28--

07

2.30E-
07-184--

07

1.89E-
071 -788-

07

2.27E-
072408-

07

2.34E-
072-37-

07

2.36E-
072-24-E-

07

2.08E-
072-43E-

07

1.57E-
074488-

07

1.77E-
074.48--

07

1.62E-
074-2-E-

07

1.32E-
071 2:2F-

07

1.60E-
074--4.--

07

1.65E-
071 RSE-

07

1.67E-
07-1888--

07

1.46E-
071 -548-

07

1.09E-
074103-

07

8.80E-
088.04-

08

8.OOE-
086408-

08

6.49E-
086 538E-

08

7.96E-
087o 38-

08

8.28E-
O8R428-

08

8.35E-
087 828-

08

7.28E-
087 488-

08

5.31E-
08, :2F-

08

3.24E-
082.98--

08

2.92E-
082.34--

08

2.35E-
082729F-

08

2.92E-
08:228-

08

3.07E-
082-44F-

08

3.11E-
08:291 E-

08

2.68E-
082-.78

08

1.90E-
081o8114i

08

1.48E-
08o-388-

08

1.33E-
0814.07--

08

1.06E-
081 Q~9E-

08

1.33E-
084-2-E--

08

1.41 E-
08-1.,4E-

08

1.43E-
081-245-

08

1.23E-
08- :82--

08

8.54E-
098495--

089

8.65E-
097-0§--

09

7.74E-
096.25E8

09

6.22E-
096 41-E-

08

7.77E-
097 24E-

09

8.32E-
09255F=-

09

8.41E-
097 O28-

09

7.29E-
097-.8--

09

4.99E-
094 RE--

09

5.72E-
095E3--

09

5.11E-
094-44--

09

4.12E-
094-2-F-

09

5.12E-
094 87E-

09

5.53E-
095.69E-

09

5.59E-
09,7-8E--

09

4.87E-
09507-P

09

3.30E-
0934E8-

09
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WLS COL 2.3-5
TABLE 2.3-291 (Sheet 3 of 3)

ANNUAL AVERAGE X/Q (SEC/M3 ) FOR NORMAL RELEASES 8.00 DAY DECAY, DEPLETED
(FOR EACH 22.50 SECTOR AT THE DISTANCES (MILES) SHOWN AT THE TOP)

SECTOR

.5-1 1-2

N

NNE

NE

ENE

E

ESE

SE

SSE

1.33E-
06-1.22F

06

9.95E-
078-40E-

07-

7.64E-
077.6--

G7

6.53E-
07759E-

07-

8.36E-
076-54E--

07

2.65E-
062:2O=E-

06

6.89E-
0665,6g3

06

3.57E-
06,29F-

06

4.52E-
0744--E-

0-7

3.37E-
072.8E--

07

2.57E-
072-SQOE-

07

2.17E-
072.53FE

Q7

2.73E-
072-1-7-F-

07

8.46E-

07

2.18E-
06:2 OgE.

06

1.15E-
06-1-065-

06

2-3

2.06E-
07449E

07

1.51E-
07-129--

07

1.14E-
071-.46E-

0-7-

9.69E-
08- 14E-

07

1.24E-
07993E-&

06

3.87E-
o78.4E--

07-

9.96E-07945=%--
07

5.23E-
074 94E-

07

3-4 4-5

1.24E-
071-.44E--

07-

8.99E-

06

6.75E-
086.8E

086

5.80E-
086 ,7-E-

06

7.63E-
086 .006-

06

2.43E-
072 33E--

07

6.30E-07,.9,F=-
07

3.28E-
073 0E-

8.47E-
087.7-6

06

6.12E-
086419E-

06

4.57E-
084.63.E

08

3.96E-

06

5.32E-084-17F=-
08

1.72E-
071 -

07

4.50E-
074 ,:2-

07

2.33E-
072.4-..-

07

5-10

4.03E-
083,696-

06

2.88E-
08242--

08

2.14E-
08217-=-

06

1.89E-
082-.266

06

2.61E-
08,:204 -

06

8.69E-
088.E--

08

2.29E-
07247-E-

07

1.17E-
074-.08-

07

10-20 20-30 30-40 40-50

1.39E-
08-•2E--

0G

9.86E-
098.21•-E-

09

7.29E-
0972--

0g

6.56E-
097•W2E-

09

9.49E-
097--33-

09

3.26E-
0823 o10-

08

8.75E-
0886,26-

08

4.40E-
084.04E-

06

6.09E-
09•.49&-

09

4.29E-
093.666

09

3.17E-
093.20--

09

2.91E-
09o&3&

09

4.31E-
093-.32&

09

1.51 E-
081.- 4E-

08

4.12E-
08,8396

06

2.04E-
081 -7--

06

3.51E-
093.22-E

09

2.46E-
092,03E-

09

1.83E-
091-84F-

06

1.69E-
092 066-

09

2.53E-
0941-,96-

09

8.99E-
098R67-E-

09

2.48E-
082234E-

06

1.21 E-
0814.26-

08

2.30E-
09242F-

09

1.61 E-
09-i.-3-

09

1.20E-
091 21-E-

09

1.12E-
091-466-

09

1.69E-
091 30E--

09

6.01E-
09,5-E-

09

1.67E-
081-,•,E-

08

8.11E-
097-47FE-

0-9
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31. COLA Part 2, FSAR Chapter 2, Table 2.3-292 is revised as follows:

WLS COL 2.3-5 TABLE 2.3-292 (Sheet 1 of 3)

D/Q (M-2 ) AT EACH 22.50 SECTOR FOR NORMAL RELEASES
(FOR EACH DISTANCE (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 3.38E- 1.14E- 5.86E- 3.60E- 1.80E- 1.09E- 7.36E- 5.33E- 4.06E- 3.19E- 2.59E-
08 W2E- 081-1-QE- 096-2E- 09-,76E- 091UE- 09-1-441- 107-68E-- 105.57-F- 104.-23F- 1 22F=- 102.4E-

08 08 09 08 0o 08 4-0 4-0 40 40 40

SSW 3.67E- 1.24E- 6.37E- 3.91 E- 1.95E- 1.18E- 8.00E- 5.79E- 4.41 E- 3.47E- 2.81E-
083,42&- 08-1-.65- 09&93E- 093-.64E- 09-12-8E- 091-E-1)- 10744F-= 10,5.E- 10440&- 103.23-- 10262E-

08 08 09 08 03 09 40 40 40 40 40

SW 3.55E- 1.20E- 6.17E- 3.79E- 1.89E- 1.15E- 7.74E- 5.61E- 4.27E- 3.36E- 2.72E-
08349E-- 084-148- 096.06E- 0923-72F-- 0941 ME- 09442E- 1007.0-E 105•5-1E- 104-E49- 10330E- 102.-6E

08 08 08 09 08 08 40 40 40 40 40

WSW 3.16E- 1.07E- 5.49E- 3.37E- 1.68E- 1.02E- 6.89E- 5.OOE- 3.80E- 2.99E- 2.42E-
083.00o 08-41E 09&.24-- 09320E- 09-,59E- 099.66E- 106.53=E- 104.-74F- 103-60E-- 102.844E- 102•.30E-

08 08 08 08 08 40 40 40 40 40 40

W 2.67E- 9.02E- 4.63E- 2.84E- 1.42E- 8.60E- 5.82E- 4.21 E- 3.20E- 2.52E- 2.04E-
082-70-. 09942E- 094.685- 092W7E- 094-43E 1089.9E- 105.88F= 104-769 103.245-- 102.55-- 102.07-E

08 09 09 08 09 40 40 40 40 40 40

WNW 2.48E- 8.37E- 4.30E- 2.64E- 1.32E- 7.98E- 5.40E- 3.91 E- 2.97E- 2.34E- 1.90E-
082 fE- 098A-7E- 094-25E 092-675E- 091-.33- 108.08-= 10546=-- 103.96E- 103.9-E- 102.37E 101._92-

08 09 09 09 08 40 40 40 40 40 40

NW 3.19E- 1.08E- 5.54E- 3.40E- 1.69E- 1.03E- 6.95E- 5.04E- 3.83E- 3.02E- 2.44E-
083•6E- 081-07E 09&.49&- 093-7-E- 091.85-- 091.02E 106.89E- 104.995-- 1047GE- 102.•9E- 102.42-F

08 08 08 09 08 09 40 40 40 40 40

NNW 3.29E- 1.11E- 5.71E- 3.51E- 1.75E- 1.06E- 7.17E- 5.20E- 3.95E- 3.11E- 2.52E-
083-32E-- 08-42-E- 09&77-E- 09-54E- 09-147--- 091- 07-E- 1)07245-- 105.25E- 103.99F-- 103.-4E- 102-94-E-

08 08 09 08 09 09 40 4-0 4- 40 40
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TABLE 2.3-292 (Sheet 1 of 3)
WLS COL 2.3-5 D/Q (M-2 ) AT EACH 22.50 SECTOR FOR NORMAL RELEASES

(FOR EACH DISTANCE (MILES) SHOWN AT THE TOP)

SECTOR 0.25 0.5 0.75 1 1.5 2 2.5 3 3.5 4 4.5

N 3.62E- 1.22E- 6.28E- 3.86E- 1.92E- 1.17E- 7.88E- 5.71E- 4.34E- 3.42E- 2.77E-
083 67F-- 081-244E-- 096-7-E-- 09,91-E-L 091-.95E- 091.4 9 1 08ORE-- 1(0580-- 104-A4-IEm- 102347-E- 1002Al-Em-

08 08 09 09 09 09 4-0 4-0 40 40 40

NNE 4.14E- 1.40E- 7.18E- 4.41E- 2.20E- 1.33E- 9.02E- 6.53E- 4.97E- 3.91E- 3.17E-
084 -01E-- 081E-M- 096.96E-- 094-.28E- 092-43& 09-1-29&- 109-_74E-- 10624-E- 104.92-- 102, AE-- 10•3-07-E-

08 08 09 49 09 09 40 40 40 40 40

NE 3.87E- 1.31E- 6.71E- 4.12E- 2.06E- 1.25E- 8.43E- 6.11E- 4.64E- 3.66E- 2.96E-
084.-4.-. 08-1-.9E- 097-.-44 094-38E- 092.9E-- 091-.33E- 1 088E-- 106.49-- 104.,94-- 10=89E-- 10,3-§-E--

08 08 09 09 09 09 40 40 40 40 40

ENE 2.60E- 8.78E- 4.51 E- 2.77E- 1.38E- 8.37E- 5.66E- 4.10E- 3.12E- 2.46E- 1.99E-
08:2-A2- 09956E- 094.91-•0-0930-.-E- 094-510E- 109.11 I 1064M-E 104.47--- 10340E- 102.8F-- 102.-7-=

08 09 09 09 09 40 40 40 40 40 40

E 1.78E- 6.02E- 3.09E- 1.90E- 9.47E- 5.74E- 3.88E- 2.81 E- 2.14E- 1.69E- 1.36E-
081-.9E- 09&.48E- 092.-76E- 091•70- 108.45=- 10513=- 102 47=E- 1025-1-E 10-1.91E- 10-1.59-= 101-22E-

08 09 09 09 40 40 40 40 40 40 40

ESE 3.82E- 1.29E- 6.63E- 4.07E- 2.03E- 1.23E- 8.32E- 6.03E- 4.58E- 3.61 E- 2.92E-
08446E- 08144-5-- 097-2gE- 09444E- 092-2-1 094-.34E- 10 9.97E- 106 57F=- 1 O•OOE-- 103.94 - 10249E-

08 08 0w 09 09 09 40 40 40 40 40

SE 8.66E- 2.93E- 1.50E- 9.23E- 4.60E- 2.79E- 1.89E- 1.37E- 1.04E- 8.19E- 6.63E-
0883-1-E- 082.8 E- 08-1.44E- 098.86-- 094 42FE- 092.68F- 091.81E- 09-1.34-E- 099.98-- 107968-- 106.36E-

08 08 08 09 09 09 09 09 40 40 40

SSE 4.05E- 1.37E- 7.03E- 4.32E- 2.15E- 1.31E- 8.83E- 6.40E- 4.87E- 3.83E- 3.1OE-
084 WE- 084-ME- 097-.G9E- 09425F=-- 092--7E- 091 2:F-- 1 0890F=- 106-45- 104.908- 103 ARE- 103.3F-

08 08 09 09 09 09 40 40 40 40 40
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WLS COL 2.3-5 TABLE 2.3-292 (Sheet 2 of 3)

D/Q (M-2 ) AT EACH 22.5- SECTOR FOR NORMAL RELEASES
(FOR EACH DISTANCE (MILES) SHOWN AT THE TOP)

SECTOR 5 7.5 10 15 20 25 30 35 40 45 50

S 2.14E- 1.05E- 6.58E- 3.33E- 2.01 E- 1.35E- 9.67E- 7.26E- 5.64E- 4.51 E- 3.68E-
102-•-2.E- 10-1 QE-- 116-,-8E- 112&47E=- 112-40E- 11 1PAE-- 124-!1-E-- 127-598- 125R8E-- 124 -71.E-- 122284 -

4-0 40 44 44 14 44 44 42 42 42- 4-2

SSW 2.32E- 1.14E- 7.15E- 3.61E- 2.19E- 1.47E- 1.05E- 7.89E- 6.13E- 4.90E- 4.OOE-
102.46-- 1 01-06E-- 116 f,5E-- 113.36E- 11-2.04E- 11 1-37E- 11 -.78E- 127.24E- 125-.7-E- 124.56E- 12372E--

40 40 44- 444 44 44 42 4-2 4-2 4-2 4-2

SW 2.25E- 1.10E- 6.92E- 3.50E- 2.12E- 1.42E- 1.02E- 7.64E- 5.94E- 4.74E- 3.87E-
102-21-Em- 104-09E- 116 ,OE- 11, 3A4E-- 112 QRg-- 111 -3AE-- 119 .9F-- 127.50F-- 125W83E- 124-.6E- 123&-80E-

40 40 44 44 44 44 4-2 4-2 4-2 4-2 4-2

WSW 2.OOE- 9.82E- 6.16E- 3.11 E- 1.89E- 1.26E- 9.06E- 6.80E- 5.29E- 4.22E- 3.45E-
101-W90E- 11 2.4-E- 115.84-- 11:2 95=-- 11 -,7A-- 11-1-.20F- 12RUP- 126 45F-- 1225.01.E- 1_24.90F-= 123-,27-E-

40 44 44 44 44 44 42 4-2 42 42 42

W 1.69E- 8.28E- 5.20E- 2.63E- 1.59E- 1.07E- 7.64E- 5.74E- 4.46E- 3.56E- 2.91E-
10-1-44E- 1118.37F , 115.25F 11- 266E-- 11 -%64E- 11 -.08-- 127-.72F- 125A8GE- 1.2451. 123,.60E- 122.94E--

40 44 44 44 44 44 42 42 42 42 42

WNW 1.57E- 7.69E- 4.82E- 2.44E- 1.48E- 9.89E- 7.09E- 5.32E- 4.14E- 3.31E- 2.70E-
101 S.gE- 11 7-.78E- 114 R88-- 112247-E- 11-1- 49F- 121-COE-- 127 1SEE 12,5.39E-- 124-.QE-- 12335=E- 122.73E--

40 44 44 44 44 44 42 42 42 42 42

NW 2.02E- 9.90E- 6.21 E- 3.14E- 1.90E- 1.27E- 9.13E- 6.85E- 5.33E- 4.26E- 3.48E-
1002-700E- 119-92F-- 1164IS- 112-.4-E-- 11-188E-- 111 -26E- 12,-05F=- 126.,80E- 125 29E-- 124-2:2FE- 123-,4,=-

40 44 44 44 44 44 42 42 42 42 42

NNW 2.08E- 1.02E- 6.41E- 3.24E- 1.96E- 1.31 E- 9.42E- 7.07E- 5.50E- 4.39E- 3.59E-
102.4OE- 101.,03F-- 116•47-F- 11,3.27F-- 11 1.98F-- 114- 1232E- 12964 127-.44E- 125.5E 124.44-I- 123.62F-

4-0 40 44 44 44 44 42 42 42 42 42
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TABLE 2.3-292 (Sheet 2 of 3)
WLS COL 2.3-5 D/Q (M-2 ) AT EACH 22.5° SECTOR FOR NORMAL RELEASES

(FOR EACH DISTANCE (MILES) SHOWN AT THE TOP)

SECTOR 5 7.5 10 15 20 25 30 35 40 45 50

N 2.29E- 1.12E- 7.05E- 3.56E- 2.16E- 1.45E- 1.04E- 7.78E- 6.05E- 4.83E- 3.94E-
102.,33E- 101-.4E- 117-.- 5 112 61-E- 11:2-4F-- 111- 47E-- 11-1-Q,=.-- 127.8E-- 122644E- 124090E-- 124 Q0E-

40 4-0 44 44 14 44 14 4-2 42 42 42

NNE 2.62E- 1.29E- 8.06E- 4.07E- 2.47E- 1.65E- 1.19E- 8.90E- 6.92E- 5.53E- 4.51E-
102.564E- 101-.25-- 11-7AI-E-- 11396E-- 112.3E- 11- &r0E- 111.14=- 122&62-E- 126-.741-E 122&,36E- 1 24<7rE-

40 40 44 14 14 144 44 42 42 42 42

NE 2.45E- 1.20E- 7.53E- 3.81E- 2.30E- 1.55E- 1.11E- 8.31E- 6.46E- 5.16E- 4.21E-
10-2.0-- 104-.28-- 11&.0-I-E- 114.05-E 112.46E- 111-.64E-- 111-.48E-- 12&.84E- 12697.E-- 125491i- 12448E-

40 40 44 44 44 44 44 42 42 42 42

ENE 1.65E- 8.06E- 5.06E- 2.56E- 1.55E- 1.04E- 7.44E- 5.58E- 4.34E- 3.47E- 2.83E-
104-.79E- 11 A-79E=- 11654-1E- 11 2.78E- 11 1.9E-- 1114-.4-E- 12&O.E-- 126.08E- 12473E 12378E- 123.08-

40 14- 14 44 44 44 42 42 42 42 42

E 1.13E- 5.53E- 3.47E- 1.75E- 1.06E- 7.12E- 5.1OE- 3.83E- 2.98E- 2.38E- 1.94E-
101-•91-E-- 114.94E-- 1124ME- 11 1-•,57E-- 119.47E-- 126.-35= 124.55-- 123.42E- 122.656E 122-.2E- 121-.7-3E

40 14 44 44 42 42 4-212 42 42 42

ESE 2.42E- 1.19E- 7.44E- 3.76E- 2.28E- 1.53E- 1.09E- 8.21E- 6.38E- 5.1OE- 4.16E-
102.64 E 101-29E- 1128 -1E- 114-40E-- 112 4-E-- 111-.66E-- 114-.4 1E-- 12&R95E-- 126-.-9- 122f6mE- 124.54-E-

40 40 44 44 44 44 44 42 42 42 42

SE 5.48E- 2.69E- 1.69E- 8.52E- 5.16E- 3.46E- 2.48E- 1.86E- 1.45E- 1.16E- 9.43E-
10,= 102-58& 10-62E-- 119.48F 114 113-32F= 112.3498E-- 14.7E 11-4.-- 114-.44F- 129.06--49 40 4-O 44 44- 44- 44- 44 44- 44- 42-

SSE 2.57E- 1.26E- 7.89E- 3.99E- 2.41 E- 1.62E- 1.16E- 8.71 E- 6.77E- 5.41 E- 4.42E-
102-.5E-- 104-,.27-E- 117 M5E- 1114.02F- 1111 42F,- 11 1-r6~E- 11. 147E-- 129-.7-&E- 126.92E-- 12545E-- 124-.4-E-

40 4- 44 44 44 44 44 42 42 42 42
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TABLE 2.3-292 (Sheet 3 of 3)
D/Q (M-2 ) AT EACH 22.5° SECTOR FOR NORMAL RELEASES

(FOR EACH DISTANCE (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 6.09E- 1.88E- 7.49E- 4.09E- 2.60E- 1.12E- 3.46E- 1.37E- 7.33E- 4.54E-
096 6E- 09-1-.9E- 107-.4E- 104 :27E=- 102-741Em- 101-.47-E- 112 QV- 11-1-.43E-- 127-GEE- 124-4E-

09 09 4-0 40 40 40 14- 14 412 42

SSW 6.62E- 2.05E- 8.14E- 4.45E- 2.83E- 1.21 E- 3.76E- 1.49E- 7.97E- 4.93E-
096-,4-E- 09--90E-- 107-E-. 104.44E-- 102-.3&- 1104-.43- 11,3.50- 11 1-39-- 12-7-42E- 124.9E-

09 09 40 40 40 40 14 44 412 1-2

SW 6.41 E- 1.98E- 7.88E- 4.31 E- 2.74E- 1.18E- 3.65E- 1.45E- 7.71 E- 4.78E-
096-29F- 094--.94E- 107.4E-- 104,2-3E-- 102.69E- 101 15r=- 112,58E- 111 -42E- 127.5-7- 124-6g9--

09 09 40 40 40 40 44 44- 4-2 1-2

WSW 5.71E- 1.76E- 7.02E- 3.83E- 2.44E- 1.05E- 3.25E- 1.29E- 6.87E- 4.25E-
095.41-5- 094.657--- 106-=6E- 10o-262F-- 1021-F- 109l 9-5- 112 ow 111-:22F-- 126.51-5 F- 124.03--

09 09 40 40 40 14- 414 14- 42 4-2

W 4.81 E- 1.49E- 5.92E- 3.23E- 2.06E- 8.83E- 2.74E- 1.09E- 5.79E- 3.59E-
094,865- 094-05E- 105.99E- 103=27-F- 1020jg85-- 118=925- 112-77-- 111.405E- 125=.6- 12365-

09 09 40 40 40 14 14- 14 1-2 412

WNW 4.47E- 1.38E- 5.49E- 3.OOE- 1.91 E- 8.19E- 2.54E- 1.01E- 5.38E- 3.33E-
094 52- 091-A-4E- 10,5SE-- 102=04-- 101-93•- 118929F=- 112.-57- 11 -102E- 125 44F- 123237-5-

09 09 40 4-0 4- 44 4-1- 4 - 12 12

NW 5.75E- 1.78E- 7.07E- 3.86E- 2.46E- 1.06E- 3.27E- 1.30E- 6.92E- 4.29E-
09&405- 0914-.- 10701-E- 1Q03=85- 102.,445- R 1-01.05- 112=24F- 111 -29F=- 12687U- 124-255-

09 09 40 40 40 40 14 44 1-2 1-2

NNW 5.93E- 1.83E- 7.30E- 3.99E- 2.53E- 1.09E- 3.38E- 1.34E- 7.14E- 4.42E-
09=9•E4- 091-85E- 107.-3-- 104.03F- 102.565- 10-140=- 113.4-1E 111455•- F 127:21F= 124465-

09 09 40 4-0 4- 40 14 44 4-2 1-2
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WLS COL 2.3-5
TABLE 2.3-292 (Sheet 3 of 3)

D/Q (M-2 ) AT EACH 22.50 SECTOR FOR NORMAL RELEASES
(FOR EACH DISTANCE (MILES) SHOWN AT THE TOP)

SECTOR .5-1 1-2 2-3

N

NNE

NE

ENE

E

ESE

SE

SSE

6.52E-
09r6,2-E-

09

7.46E-
097.24E-

09

6.97E-097 42-E-
49

4.69E-
09r-4E-

09

3.21E-
092 7--

00

6.89E-
097 ,EE-

00

1.56E-
081-•WE-

08

7.31E-
097 36-

00

2.02E-

09

2.31E-
092-24E-

09

2.16E-
092-.2E-

00

1.45E-
094-.5E-

0•

9.93E-
1 09.969F.

4-0

2.13E-
092-.2E-

04

4.82E-
0947§6E-

00

2.26E-
092-.2E-

09

8.02E-
108-4E--

4-0

9.18E-
1 099QE-

4-0

8.57E-
10 1:2-

4-0

5.76E-
1 06.27E-

4-0

3.95E-
10253E=-

4-

8.46E-
1092-3E--

4-0

1.92E-
094.94E.-

8.98E-
1 09Q0E--

4-0

3-4

4.38E-
1 0444•--

4-0

5.01 E-104.8E--
4-0

4.69E-
1 0408E--

4-1

3.15E-

4-0

2.16E-
1w O1~=-

40

4.63E-
105-.04E-

40

1.05E-
09-1-0-E-

00

4.91E-
1 049,r-

4-0

4-5

2.79E-

4-0

3.19E-
1 O3009F

4-

2.98E-

4-0

2.00E-
1 02--1-E--

4-0

1.37E-
1 0-1-aE-

40

2.94E-
1 Q,2-1-E--

4-0

6.67E-
1 Q& 4 QF-

40

3.12E-
1 Q3 4F-

4-0

5-10

1.20E-
101 -21-E-

4-0

1.37E-

4- -

1.28E-
1041mm-

4-

8.59E-
119- 5E-

4-

5.89E-
11,2gE--

44-

1.26E-
1 01- aa.8E

4-0

2.86E-
10:27r=-,

40

1.34E-

40

10-20 20-30 30-40 40-50

3.71 E-
1177r=-

44

4.25E-
11412F-

4-

3.97E-
114 22-

-14

2.66E-
112-9E--

44-

1.83E-
11-1.693F.

44

3.92E-
114- EE--

4-

8.88E-
11-a52Er-

4-

4.16E-
11419E-

144

1.47E-
11-1.49E-

44-

1.68E-
111•2E-

44-

1.57E-
111 67-E-

14-

1.06E-
1114 ----

44

7.24E-
12647&E-

4-2

1.55E-
111 BgE-

14-

3.52E-
112 a--

144

1.65E-
11148E-

144

7.85E-
127••7-E-

4-2

8.99E-
128-_71-F-

4-2

8.40E-
1282927E-

4-2

5.64E-
12644E-

4-2

3.87E-
122 45E-

4-2

8.29E-
129 04E-

4-2

1.88E-
111 1.9--

44

8.80E-
12&8-R-

4-2

4.86E-
124.9•3E-

4-2

5.56E-
125&39E-

4-2

5.20E-
125.,E--

4-2

3.49E-
12, WE-

4-2

2.39E-
122-44E--

4-2

5.13E-
1 25=50E--

4-2

1.16E-
111 2E-

14-

5.45E-
12549E-

4-2
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32. COLA Part 2, FSAR Chapter 2, Table 2.3-294 is revised as follows:

TABLE 2.3-294
LEE NUCLEAR STATION TSC HVAC DISTANCES AND DIRECTIONS

WLS COL 2.3-4 Release Point Distance (m)
Direction to Source

from receptor (0)

Unit 1 Containment Shell

Unit 2 Containment Shell

214.6-1-9

2-43249.6

330341

4618

NOTES:

1. Distances and directions based on the nearest point on the Maintenance Support
Building from each unit's containment shell.

2. Directions are relative to true North.
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33. COLA Part 2, FSAR Chapter 2, Table 2.3-295 is revised as follows:

TABLE 2.3-295
TSC ATMOSPHERIC DISPERSION FACTORS (X/Q) FOR ACCIDENT DOSE

ANALYSIS (S/M3)

WLS COL 2.3-4 Time Interval

0 - 2 hours

2 - 8 hours

8 - 24 hours

1 - 4 days

4 - 30 days

Unit 1 Containment
Shell Release

1.31_...E-04

9.584-430E-0405

3.93E44E-05

2.@0E-78E-05

2.1-5E-1 3E-05

Unit 2 Containment
Shell Release

1.0734E-04

1-4•8.89E-0405

34-.74_7E-05

3.99-16E-05

2.7-1-E-1 6E-05
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34. COLA Part 2, FSAR Chapter 2, Appendix 2CC is revised as follows:

A.PPEN. DIX 2CC

Evaluation Of Motoorolvgavvl Data

LSCL2.3iT-his Apedxprovides an evaluation Of tho 6sOcd Year of LePe Nul--rear Station mretoorologica
data and a com~parison with the first year of m~eteorological data. In additio, comnparison of the
site data with data covering a longer period Of record fromR the nearest local National Weather
Service station demonstrates how well the site data represents the long termA conditionsat the
L~ee Nucle ar Station site. BRecause the one year and two year da-;ta; sets are consiset n
representative Of the long term coRnitios, there isn•o need to update the m.eteorological data
and values, currently previdedinSR Section: 2.3

This Appendix also provider, an evaluation of the use of a two year meteoroleogial data set on4
atmos6pheric dispersion factors.
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APPENDIX 2CC

EVALUATION OF METEOROLOGICAL DATA

2CC.1 Purpose

WLS COL 2.3-1 This Appendix demonstrates the consistency of the Lee meteorological data between years. In
addition,pro-vides an oaO of the, 6second year of Lee Nuclear Station meteorologic"al data
and a compari.on with the first year of. meteorological daa'AI addition, comparisons are
provided between the onsite data and the of the site data with data covering a lonR period ,,
record from the nearest local National Weather Service station (Greenville-Spartanburg (GSP))
for selected data.domonstrates how well the Site data represents the long term conditions at the
Lee Nuclea, r Station site.

2CC.2 Data Evaluation

The second year Of m~eteorological data was used_ to_ de9monstr*ate hoW representative the first
yearo• f data (I 2/i/2005 11/30/2006) is of Gonditions, at the,,ie, . The complete two-year site
data set (12/1/2005 - 11/30/2007) was used in these evaluations. Additional long-term
meteorological data was obtained from the Greenvill Sp.rtanbu.g (GSP) Local Climatic Data
(LCD) Summary (Reference 2CC-201). The 30-year normals provided in the GSP LCD are
based on data from 1971-2000. The meteorological parameters evaluated consist of
temperature, relative humidityT and precipitation.T A comparison of the stability class, wind
speed frequencyT and wind direction frequency is provided for the two years of site data. Joint
f•r•equny dis,,tribu-Itions of wind speed, wind direction, and atmospheri• stability for both the fir
year of Lee Nuc-le-ar S-tation site da-;ta ýand_ the c-omplete two year data 69t are also provided.
Temperature and Moisture

The first parameter considered is the site temperature. Table 2CC-201 compares temperatures
from the Greenville-Spartanburg (GSP) Local Climatic Data Summary with the first year of Lee
Nuclear Station data and the complete two-year Lee Nuclear Station data set. A comparison of
the monthly mean dry bulb temperatures is also given in Figure 2CC-201. As seen, the annual
mean daily maximum temperature is slightly higher for the two-year Lee Nuclear Station data
set than for either the GSP weather station data or the Lee Nuclear Station one-year data set.
Likewise, the annual mean daily minimum temperature is slightly lower for the two-year data set.
It appears that Lee Nuclear Station is potentially warmer than GSP in January, early spring
(March/April), and August, but cooler than GSP in May-July. The mean monthly dry bulb
temperature is in good agreement between the three data sets. The annual dry bulb mean
temperature is within a one-half degree (0 F) temperature range for the three data sets.

Moisture content of the air can be characterized with measurements of wet bulb temperature,
dew point temperature, and relative humidity. The annual wet bulb temperatures are also in
good agreement. The comparison of the average wet bulb temperature for the three data sets
is given in Figure 2CC-202. Table 2CC-201 shows that the annual average wet bulb
temperature for GSP is within one degree (0 F) of the Lee Nuclear Station wet bulb
temperatures. The dew point temperatures are also in good agreement with the annual average
Lee Nuclear Station dew point temperatures, being within one degree (0 F) of the GSP annual
average dew point temperature. Dew point temperatures are compared graphically in
Figure 2CC-203. The Lee Nuclear Station wet-bulb and dew point temperatures indicate higher
air moisture content at Lee Nuclear Station than at GSP potentially during the months of
January, March, April, and August. These are the same months as when Lee Nuclear Station
temperatures appear to trend warmer than GSP, and thus can achieve a higher capacity to hold
water vapor. The Lee Nuclear Station relative humidity was calculated from the measured 10 m
dry bulb temperature and dew point temperature. The comparison of the relative humidity for
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the three data sets is given in Figure 2CC-204. Relative humidity is not the best indicator of
moisture content in the air, as can be seen by the slightly larger spread between the data sets.
However, the annual average relative humidity is consistent among the three data sets as
shown in Table 2CC-201, and the data sets exhibit similar annual trends. Based on these
results, it is concluded that the dry bulb temperatures, wet bulb temperatures, dew point
temperatures, and relative humidity values from the Lee Nuclear Station first year data,
presented in FSAR Section 2.3, are consistent with the two-year Lee Nuclear Station data set.
In addition, the comparison with longer-term data from GSP demonstrates that either Lee
Nuclear Station data set is sufficiently representative of long term conditions that would be
expected at the Lee Nuclear Station site, allowing for typical annual variability.

Stability Class

The frequency of occurrence for each stability class was determined for the first year of Lee
Nuclear Station meteorological data (12/1/2005 - 11/30/2006) and the complete two-year data
set (12/1/2005 - 11/30/2007). The comparison between these data sets is shown on
Figure 2CC-205. This figure shows that the percentage frequency of unstable conditions
(stability classes A, B, and C) for the first year data set was around 24% and the percentage
frequency for the two year data set decreased to about 22%. The percentage frequency of
neutral conditions (stability class D) increased from 24.6% for the first year of data to 26.1% for
the two year data set. The percentage frequency of stable conditions (stability classes E, F, and
G) increased only slightly from 51.3% for the first year of data to 51.6% for the two-year data
set. In summary, the complete two-year data set had slightly fewer unstable conditions and
more neutral conditions than are present in the first year data set. Stable conditions are
similarly represented with either the one-year or two-year data sets. The effect of these
variabilities relative to atmospheric dispersion and depositions would be relatively minor.

Precipitation Comparison

The comparison of the monthly and annual precipitation totals are as expected considering the
drought conditions during the 2005-2007 time period (Reference 2CC-202). As seen in
Table 2CC-202, the long term annual precipitation total is 50.2 inches for GSP and the recent
precipitation totals at the Lee Nuclear Station site are much less (39.7 inches for the first year
data and 32.7 inches for the two-year data set). To some extent, geographical influences on the
spatial distribution of precipitation may also be a factor, as GSP is located in the western side of
the Carolinas piedmont region and closer to the foothills than is the Lee Nuclear Station site.

Wind Speed Frequency

The joint froqUency distributionps of wind speod, wind &94rcto, and atmos6phoric stability for tho
first year of Lee ucnloar Station m•oVterologi•c• data set measoured at the 10 Fn level are
provided n; Tabil :2C :203 T-able 2CC 204 provides the j;int frF9qUoy ditFributi;n for all
sta bilIity Gcassos .A9 cobnd- -At the 10 Q_4 le-vel b as ed onm the first year o f Le-e N~uclea r Station_ da ;ta .
The ann..u.al average wind speed b.arsedd on TIablo :2CC 201 is 2.2 FAGec (1.9 mnph).

Joint fo•queny distributioRs Of Wind speed, WiRd diFrGtion, and atmsphWOc stability for the
comnplete tWo year Lee Nuc-lear Statio~n dAtAst at the 10 m- level are provided in
TableA 2CC -205. The joint frequency distibution forF all Stability classes comFAbined at the 10 Gm
levelA- ba~osed on the_ tAoA year Lee NuclAear Station data sot is given in Table :2CC4206. The
-annu.-al average wind speed based on Table 2CC -20-6 is22insoc (4.9 mnph).

The comparison of the wind speed percentage frequency at the lower (1 0-m) measurement
level for the first year and the two-year data set is given in Figure 2CC-206. This comparison
shows that the data sets agreed very well and there is no significant difference in the wind
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speed percentage frequency for either period. The most common wind speed is in the 1.5
through 5.4 mph range.

Tho joiRt frog on9cy dis ;tr*ibutons Of •i•nrspeed, winRd dirFtion, and atmospheriGc tability for the
first year of Lpeo uar Sctatier metqenrlagictal data so0t measureed at the 60m levelWOW ar
provededn tbhl Le N2cCe207 Table 2data 208 pFrvides the joint frequency distribution fAr All
stability classes combined at the 6d0 level based OR the first year of Lee Nuctolear Station datat

Joint frequGeny distribu etions of Wind speed, wind direction, and atmoespherc stability for the
complete twe year Lee Nuclear Station data Set at the 60 mn level are provided in
inable 2 T frequency distribution fs shifted1owaR thr wal stability classers c hined aet the 60-m

level based oR the two year Lee Nuclear Station data set is given in Table 2CC210.

The wind speed percentage frequency at the upper (60-n) measurement level is also consistent
between the two Lee Nuclear Station data sets. Figure 2CC-207 provides the comparison
between the data sets. Comparing the first year data set with the two-year data set shows that
both data sets display very similar frequencies of wind speed classes. As expected, the 60-i
wind speed frequency distribution is shifted toward the higher wind speeds than are the 10•.-
level winds.

Wind Direction Frequency

The wind direction frequency distribution at the lower (10-m) level is given in Figure 2CC-208.
This figure shows that the wind direction frequency is consistent between the two data sets.
This figure also shows that there is the same prevalent NW wind direction at 10-in, and a
secondary max from the SSW - SW sectors. This is; also showni the joint frequency
dis6t ribu --tioe-n presen9Rte d inA Tables9 6 2CC G 20Q anmd-ý 2CZ'Cz206.

The wind direction frequency distribution at the upper level (60-in) is given in Figure 2CC-209.
This figure shows that the wind direction is consistent between the data sets and that the
prevailing wind directions at this elevation are in the SSW - SW and the NE - NNE directions.
This i.s also shown in the joint frequ6ly di•stibutio presentedm in Table_ 2C G208 and
2GG 210

2CC.3 Conclusion

Based on the information presented in this Appendix, it is concluded that the two-year
meteorological data set is consistent with the first year data set and the nearby historic data set.
The atmospheric stability class percentage frequency, wind speed frequency, and the wind
direction frequency are consistent for the two data sets.

These comparisons demonstrate that the first year of data is consistent with the complete
two-year Lee Nuclear Station data set and is representative of longer-term conditions at the site.
No anomalous behavior was observed between the first year and second year of data, or
comparison to the normal conditions observed at the NWS office at Greer, SC (GSP). No
changes are needed to FSAR Section 2.3 based on the collection of the second year of
meteorological data.

4IC. Atmospheric Dispersion and Deposition
.Atiir•mPhemiv dimpersion and deposition V iQ and D!Q, respectively) values are developed using

the comrbined two year datest for both accdenRad- normal cniosas appropriate. For
-accdn codiios the Exclusion Area B3oundary (EAB3), Low Population Zone (LPRZ), and
cnn-trol room~ X,'Q values; are determined using the same models and input data as, in h
e-valu-ations6 presented i n Subsectionm2* 2.3.4. The only change in the analyses is the use of the
full two Year data soet iseaof. the first year data s-et. This; inrsur~es t-hat changes' in results c-an
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bo -trhbta,•lq• to thmotorologic4a;-4l dta1 alone. For normal rloa leleases, Q and DQ alu for
the maxn.imumium.. and p.pulatin MOAt hin 50miles of the Leo NucIleaUVr StatinU aFe
doveloped. Th nf this effort is toi choW that the two year data sot iS compatible (e.g.,
theroae wno substantial dfiffFer~ens in atmospheric disporsion and doporsfition valuos) with the
first yoar data soet and that any differences are the re..s ult of normal' variability in the
meteorological data.

TheA offrite accident atmospheFri dispe•sion value• , are given-n Table 2CCh211I forF the one year
and two year data sets. The EAR vAilue shi;ow that the v'Q values, basevvd On the oRe year dat
set am; hige than IUHF th(vlusbaedo t-heR twoF year data sot. BecauseA the offstet doseAs are
directly propoItional te the l IQ values, EAB dosea sI aVre lower using the ful two year data set.
Therefore, the X'Q valules presentteddi FS AR Subsec~tion2.3.1, which aree base-d en the
one year data set, are boundInIg. III I PZ accidet atmospheric dispersion values, Aro als
given in T-4habl 2CC 21 1. The X-10 vales fr the one year data Fset an;d- the two year data set
are compared with the IDCD )UQ values instead o-f with each other becauswe the impact on
mar~gin is the important consideration. The change in margin to the DC-D valu es, becomes the
figure of merit in determiniRng if the- two9 da;-ta; so;ts are comnparable. Eixam~ination o Af the-se- reuts
shows that for all post aGcident Fad4Awionuclido A-reloase perioeds, the largest change in margin isr- a
3.90,4 dc-reo for the 0/R 8 ho'ur t4im ntenR*al. The XIQ values at the LPZ7 for all time ORntwals

a;4re well below. t-he limits M-provided in Table 2.0 1 of Re-vis;ionm 17 o-f the- API 000 DCD), with the
highest ratio- of the- Site 6pecific X4Q to the API 000 DCD value being 36.1%.
Atmospheric dispersion cofiints fr the control room are presented inTable 2CCr :212.
These control room atmos9pheric dispersion values- ;4are mor 1diffic-ult to- compare because of the
largeR numbr er f rielease point and receptorpairs. One of the issoue-s %wfith this co Gmparison is, the

lac ofpreisin in the- DCD) site pAFarametersG. BecauseI16- the DC-D values; are given to only two
sgificant figures, the Leo Nclea S;taRtion vailues were necessarily rounded-- to two significant

figues. The X'Q values-R forF the- one year data set and- the two year data sot are com~pared with
the -DOD- X'Q values instadRA o~f wiOth eac-nh o-therF because the impact On m~argin isthe important
cons;*ideration. The chag in m Rgi to the DC-D values9 bWecom~es the- figure Of mneriti
determining if the two data sets are com~parable. An additional complication in comparing the
results06 is the- variationA in the change in margi for the ti11me-R periods evaluated. The
consequence of a redu ct*o in ma•rgfin (rincrease in the XWQ value) at lvate-r tivme •int•eri-sl is

sigifiantifthe majority of the radionucl-idoe releases re ale nteacdneune
Re-viewm Of the comnparisons presented in Table 2CC-2 212 s;h ows~ that the- change in margin
ranges fro anicese in margin of 2.0% to a ried-uctionm in margin by 10%. BoRth of these
extresIere foI r theV Controlel Room H• VACO Intake receptor locnatIIVIon. Fo ar l VV Voss ef coolant
accient thslctini ot significant becauswe the Control Room is pressurized with bottled
air. I m axm•m inFcease in margin (2.0%) was for a ondenser Air Removal Stack release
point and the maxi~m-um decrease in magi-(0%4) was, for a Parssive Containment Cooling
System (P5) Air Diaffu seir release. It Rhould1ý be noted that even woth the 10% denreasn in
margin- fo t -CS ir Diffu iser release, the X'Q value for this time .Rteval is Still only 686.3% G
the DCD X1Q value The X vlue fo4r a Plant Vent release to theq Control Room HIAC Inake
receptoFrFAr-esuld i the smhaller;st margin to the DPD valule at 66., 7% durinh g the 0 2 hour time

interval. In this case, the on. yea data se.. t and two year data set produced identical results.

The design,,basis, accwident XIQ values, genrated. from the two year meteorological data bound
the one year X.Q values; therefore, the accide.nt mt.e.....logical dispersn prame.Tes
presented in +S•A•R S-ec•tion 22.3.- are b.ased n,. the two year datha.
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The fin•al catog•;n of XQ and D/Q Valu9e to bo cOmpared are for normal relearDs. This
category includes )UQ and D!Q valuer. for the maiu nividual and the 50 mi. epoulation.
The_ imum individual ndN o Ip ulation Qand- DNIQ values were calculated usling esen;tially
the sGame data, assumnptions6, and paramneters as used in the original calculationls using one year
Of data. How8eve, the_ d~iscre~te receptor locations used in the maximu m individu al ds
com~parisons were updated using the :2008 land us-ifrmtin

•~~~~~ ~~~~~~~ -. -l 1 i- • l . .• .,• . i .l .. -- - ... - .. at l V • e .•;. l • v . ll .l

The doses for the ono year data sto and the f twAo year data sot ar•o cmpared with the
10 CFR 50 Appendix 1 lim~its instead_ Of with each other because the imnpact On margin is the
Mpeotant rcnsi•deratio-n. Thegatest decrease in rgin is s 1.65% for the maximur individul

total body dos-ei lImfit of 5 mrnemlFr. The compairison of the population dloes within 50 miles nt

the site are givenn in TableO 2CC 22-21. These reult sr, rhowAg tha;t the whelp bod" and thyroid
population doses inc-rease by 3.8% and 2.5%, respectively. The maxmm increase for any
organ is 5.1% to the bone. None of these increases are considered sign",ificaRt. Therefore, the
siespecifi lonIg term X lQ and D!Q valuel pFPov•dd inR AR Section 23 5 l are based on the
first year of data only.

2C G Q5 COnclluson

BasedN on the information presented in Slubsect n OR C.A, it is onc•ludAd that the atFospheric

dispersion anid deposition (X4Q and DIQ) values based on the two year meteorological data set
ar cositent With the crr~esponding values, baseA-d onA the first year data set. The atopei

di6spe6r•s (X.Q) values frteE , F LP. , and control r ae •o tt f thetwo data setsl•y.
The, oFfsite; dnoses due to no9rmlFl-al geou effluent releases used to compare the normal

atmospheric dispersion and deposition (X'Q and D!Q) values are also consisten-t for the twoA
data 6ets. The•e compario'ns demornstrate that the first year of da-ta is consitent with the

complete two year L~eo N~uclear Station d-ata set and is, represenAtative oef longer term conditions
at the site. No ano•malou be hhav•i;rffieF was ebserVed hbWeAen the first •e•ar andseonr'd yeaFr a
data. The acid-ent metnorological dispeNeron parameters pernted in ESAR Sention 2 2 3I are

bhase;Ad, on the tw. year data. The site Specifi• long termn X/Q and IDQ Values p.rvided in FSAR
Section 2.3-.5- arie baseAd- en the- first year of data only.

References:

2CC-201 National Climatic Data Center (NCDC) Local Climatic Data Annual Summary with
Comparative Data, Greenville-Spartanburg (Greer), South Carolina (Station ID
GSP), 2007.

2CC-202 South Carolina State Climatology Office, Regional Drought Monitor,
https://www.dnr.sc.gov/drought/, accessed 10/22/2008.
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TABLE 2CC-201
TEMPERATURE AND HUMIDITY COMPARISON

Temperature (°F)

Mean Daily Maximum (GSP LCD)

Mean Daily Maximum (Lee 1-yr)

Mean Daily Maximum (Lee 2-yr)

Mean Daily Minimum (GSP LCD)

Mean Daily Minimum (Lee 1-yr)

Mean Daily Minimum (Lee 2-yr)

Mean Dry Bulb (GSP LCD)

Mean Dry Bulb (Lee 1-yr)

Mean Dry Bulb (Lee 2-yr)

Mean Wet Bulb (GSP LCD)

Mean Wet Bulb (Lee 1-yr)

Mean Wet Bulb (Lee 2-yr)

Mean Dew Point (GSP LCD)

Mean Dew Point (Lee 1-yr)

Mean Dew Point (Lee 2-yr)

POR Jan Feb Mar Apr May Jun Jul Aug Sep Oct

45.0 51.1 54.7 63.6 72.3 79.3 85.5 88.6 87.3 81.3 71.9

57.7 53.6 62.7 76.0 77.1 84.6 87.9 87.4 78.1 68.8

55.6 52.7 65.7 73.2 77.7 83.9 86.6 91.0 81.4 72.2

45.0 31.2 33.1 40.3 48.0 56.5 64.4 68.7 67.8 61.4 49.6

37.3 33.5 41.1 51.9 54.9 63.7 68.7 69.8 61.6 47.9

36.0 30.4 44.4 46.1 53.2 58.3 61.2 71.7 62.2 54.1

45.0 41.1 43.9 52.0 60.1 67.9 75.1 78.7 77.6 71.4 60.7

47.1 43.6 52.2 64.0 65.8 73.6 77.7 77.5 69.1 57.7

45.7 42.3 54.5 61.4 66.2 72.7 75.9 79.8 71.2 61.1

24.0 36.5 38.7 44.7 51.6 60.2 67.3 70.8 70.2 64.2 54.6

43.6 38.8 45.7 56.2 59.5 67.0 71.5 72.2 64.4 53.1

41.9 37.3 47.7 53.7 59.3 66.2 69.4 72.6 64.9 56.1

24.0 30.3 32.4 38.1 45.8 56.3 64.2 68.2 67.8 61.3 50.7

37.4 29.1 35.7 48.4 54.6 63.3 68.6 69.9 61.7 48.3

34.9 25.9 37.8 44.7 53.8 62.6 66.2 69.2 61.0 51.6

Nov

62.5

62.9

62.8

40.5

39.9

37.1

51.5

50.8

50.1

45.8

46.1

45.0

41.1

40.0

37.7

Dec Year

53.5 71.0

51.5 70.7

55.1 71.5

33.7 49.6

30.7 50.1

34.9 49.1

43.6 60.3

40.5 60.0

43.4 60.4

38.3 53.6

37.0 54.6

39.5 54.5

32.7 49.1

30.4 48.9

32.5 48.1

Humidity (%)

Normal Humidity (GSP LCD) 30.0 67.0 64.0 63.0 62.0 69.0 72.0 73.0 76.0 75.0 71.0

Average Humidity (Lee 1-yr) 71.9 61.8 58.4 62.6 71.2 74.0 76.7 79.9 79.6 74.9

Average Humidity (Lee 2-yr) 70.3 58.0 58.2 60.1 69.0 74.3 75.0 73.9 73.7 74.8

NOTE: POR is the period of record for the GSP data set.

70.0

70.6

67.0

68.0 69.0

71.5 71.1

70.1 68.7
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TABLE 2CC-202
PRECIPITATION COMPARISON

Precipitation (in)

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

Normal (GSP LCD) 30 4.41 4.24 5.31 3.54 4.59 3.92 4.65 4.08 3.97 3.88 3.79 3.86 50.2

Lee (1-yr) 3.71 1.05 1.09 2.34 2.67 4.89 3.69 4.3 2.89 3.47 4.63 4.99 39.7

Lee (2-yr) 3.59 1.94 2.59 3.21 1.88 3.75 2.2 2.6 1.83 2.76 2.64 3.8 32.7
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TABLE 2CC-203 through TABLE 2CC-221

DELETED
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FIGURE 2CC-201
DRY BULB TEMPERATURE COMPARISON
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FIGURE 2CC-202
WET BULB TEMPERATURE COMPARISON
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FIGURE 2CC-203
DEW POINT TEMPERATURE COMPARISON
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FIGURE 2CC-204
RELATIVE HUMIDITY COMPARISON
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FIGURE 2CC-205
LEE NUCLEAR STATION STABILITY CLASS COMPARISON
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FIGURE 2CC-206
WIND SPEED FREQUENCY

(10 M LEVEL)
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FIGURE 2CC-207
WIND SPEED FREQUENCY

(60 M LEVEL)
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FIGURE 2CC-208
WIND DIRECTION FREQUENCY
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FIGURE 2CC-209
WIND DIRECTION FREQUENCY

(60 M LEVEL)

N
NNW 10.00%

9.00%
NNE

NW NE

WNW

W

WSW

ENE

ESE

SW SE

-- +2005-2006

-4--2005-2007S



Enclosure 1 Page 115 of 231
Duke Energy Letter Dated: May 02, 2013

35. COLA Part 2, FSAR Chapter 2, Appendix 2DD, Subsection 2DD.2, first paragraph is revised
as follows:

The weather station at the Charlotte-Douglas Airport (CLT) is located approximately 35 miles
northeast of the site. The ground elevation of the CLT airport is approximately 740 feet above
mean sea level (msl). The weather station at the Greenville-Spartanburg Airport (Greer, GSP) is
located approximately 40miles southwest of the site. The ground elevation of the GSP airport is
approximately 940 feet above mean sea level (msl). The plant elevation is approximately &99
593 feet msl with the circular mechanical draft cooling towers being located at a grade elevation
of approximately 586-588 feet msl and the top of the towers at approximately 6-7-1-673 feet msl.
The onsite meteorological tower (i.e., Tower 2) is located at a base elevation of approximately
611 feet msl with instrumentation levels of 644 ft msl and 808 ft msl. Because the CLT weather
station is in reasonable proximity to the site and is located at fairly similar elevations above sea
level, the data from CLT are judged to be representative of the site. The following comparison of
CLT and Lee Nuclear Station meteorological data supports this conclusion.



Enclosure 1
Duke Energy Letter Dated: May 02, 2013

Page 116 of 231

Attachment 5

Revisions to FSAR Chapter 2, Section 2.4

Subsection 2.4

Table 2.4.1-201

Table 2.4.2-204

Table 2.4.3-208

Table 2.4.3-209

Table 2.4.13-203

Table 2.4.13-204

Figure 2.4.1-201

Figure 2.4.1-214

Figure 2.4.2-202

Figure 2.4.2-204

Figure 2.4.3-201

Figure 2.4.3-223

Figure 2.4.3-225

Figure 2.4.3-227

Figure 2.4.3-228

Figure 2.4.3-230

Figure 2.4.3-231

Figure 2.4.3-233

Figure 2.4.3-234

Figure 2.4.3-237

Figure 2.4.3-239

Figure 2.4.3-246

Figure 2.4.3-247

Figure 2.4.3-248

Figure 2.4.4-201

Figure 2.4.4-202

Figure 2.4.4-203

Figure 2.4.4-205

Figure 2.4.5-201

Figure 2.4.5-202

Figure 2.4.12-204 Sheet 8

Figure 2.4.12-205 Sheet 1

Figure 2.4.12-205 Sheet 3

Figure 2.4.12-206

Figure 2.4.12-208

Figure 2.4.12-209

Figure 2.4.12-210

Figure 2.4.12-211
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1. COLA Part 2, FSAR Chapter 2, Subsection 2.4.1.1.3 is revised, second paragraph as
follows:

The DCD reference floor elevation of 100 ft. corresponds to the nuclear island finished floor
elevation set at 590-593 ft. above msl. Therefore, the nuclear island basemat elevation is
550 5553.5 ft. above msl. Yard grade elevation is 589 5592 ft. above msl, which keeps water
from pooling in areas of safety related structures (Subsection 2.4.2.3). An extensive site
stormwater drainage system is planned and is slated for implementation before the construction
commences on Units 1 and 2. The elevations of safety-related components are presented on
Table 2.4.1-201.

2. COLA Part 2, FSAR Chapter 2, Subsection 2.4.1.2.2.6, third paragraph under the sub-
heading Make-Up Pond B is revised to read:

Make-Up Pond B dam crest elevation is 590 ft. with a low o,. vaion we.t of the Spillway bridge
at about 589 ft. above mel. Make-Up Pond B has a normal full pond elevation of 570 ft. above
msl (spillway elevation) and occupies approximately 11 percent of the total drainage area of
McKowns Creek. Bathymetry exhibited a maximum depth of 59.3 ft., a mean depth of 31.4 ft.,
total storage capacity of approximately 4000 ac.-ft. and the surface area at full pond is
approximately 150 ac. (Figure 2.4.1-209, Sheet 2). The useable storage is approximately 3200
ac.-ft.

3. COLA Part 2, FSAR Chapter 2, Subsection 2.4.1.2.2.6 following the fourth paragraph under
the sub-heading Make-Up Pond B is revised to read:

Make-Up Pond B includes an adequately sized outlet structure and is not located on a sizeable
river or stream. Therefore, the potential for significant debris to be picked up by a rise in the
water level and then transported to the outlet structure where it could collect as an obstruction is
minimal which eliminates the need for clear cuttinq around the perimeter of the pond. Floating
debris has not been a problem historically and no clogging of the overflow spillway has been
recorded.

To ensure no debris blockage of the spillway, aA shoreline management program is established
along the banks of Make-Up Pond B. The shoreline management program consists of annually
inspecting the shoreline around Make-Up Pond B and removing any trees that show distress of
falling into the pond and removing any trees that may be down on the ground. In addition, Duke
Energqy will inspect the spillway after any rain event greater than 3 inches per hour to ensure
that the spillway remains clear of any debris.

removingq all the trees fro-m. theB water:'s edge at elevation 570- ft. mel' to -50 ft. beyond the contour
elovationp 5-86 ft. mbl _around the peri~meter of Make Up Pond _R. Theo shorolinee manageqment
program; aloe cosst9f remoIVing all troosA from- theB W-Atore edge at elevation 575 ft. ms' to 50
ft. beyond the cne-to-ur elevation 5922 ft. mel-1 a;ro-und the peirimeter of the Upper AFrm Of Make Up
Pond B.I ThesoR ar~eafs are payed, grassed, or other suitabblee alternative whore appropriate, and

aemitaine~d in thisanner: throu~ghout the operational life of the plant. Annu, al inspections of
these areaA Will be conduc'ted to ensu re that those aroas are mainRtained in this manner. Any
tree saplings Or other unwanted vegetation idontified in the annuial inpcinWill be9 removed



Enclosure 1 Page 118 of 231
Duke Energy Letter Dated: May 02, 2013

-A.nd. A'" c•u flu1h 'ItA00 ÷hthe un n d i n a ann hat minimi lAn'-;d dis-Atu rban; .P Even thouqh the
shoreline management program is considered to be adequate for preventinci debris blockage of
the spillway, as a secondary measure a debris barrier system will be installed approximately
350 feet away from the spillway as shown on Figure 2.4.1-214. The debris barrier is designed to
rise and fall with fluctuations in the pond water level. The debris barrier system is considered
non-safety related.

4. COLA Part 2, FSAR Chapter 2, Subsection 2.4.1.2.2.6, sixth paragraph under the sub-
heading Make-Up Pond B is revised to read:

The maximum flood level of surface water features at the Lee Nuclear Station is elevation
ERE 589.10 ft. msl. This elevation would result from a Probable Maximum Flood (PMF) event
on Make-Up Pond B watershed with the added effects of coincident wind wave activity as
described in Subsection 2.4.4. The Lee Nuclear Station safety-related structures have a grade
elevation of 590-593 ft. msl.

5. COLA Part 2, FSAR Chapter 2, Subsection 2.4.2.2, last paragraph is revised as follows:

The maximum flood level at the Lee Nuclear Station is established as the maximum of
calculated results from flooding events analyzed in Section 2.4. That maximum flood level is
elevation ,= 89=592.56 ft. msl. This elevation would result from a PMP event on the Lee
Nuclear Station site (local intense precipitation) as described in Subsection 2.4.2.3. The Lee
Nuclear Station safety-related plant elevation is 590-593 ft. msl. This maximum flood level is
identified as a site characteristic in Table 2.0-201.

6. COLA Part 2, FSAR Chapter 2, Subsection 2.4.2.3 is revised as follows:

The Lee Nuclear Station drainage system was evaluated for a storm producing the PMP on the
local area. For the purpose of the evaluation all subsurface drainage features (i.e., culverts,
inlets, etc.) including the vehicle barrier system trench are assumed non-functional and all
precipitation is assumed to be transformed to runoff.

Pertions of the sit ar re Felatively flat; howovorThe site is generally defined by wide flat areas.
However, the site is graded such that runoff will drain away from safety-related structures either
to Make-Up Pond B, Make-Up Pond A, or directly to the Broad River through five gr=aS coeVrod
drainage c-hannel's. Thosoe c~hannels, ilutaenFmiguro 2.4.2 202, aro_ assu med to be the onlY
flow Paths for runoff from the site and- establisah the downstre-a~m boundar, conditions for site
runoff fer modeling pu•p•ses. Runoff from a specific power block area flows through four graded
channels per unit as described in the discussion below and then through the five site discharge
Ghawnn•eflows across the site to the receiving water body. Computed water surface elevations
in the vicinity of safety-related structures are below plant elevation =59-593 ft. The site grading
and drainage plan is shown in Figure 2.4.2-202.

The site is graded to drain runoff away from the power blocks. The finished floor elevation of the
safety related structures for each unit is 590-593 ft. The areas immediately adjacent to the
power blocks range in elevation from 589-592 ft. to 87--590 ft. The adjacent area is generally
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bounded by a roadway surrounding the power blocks. The power block area bounded by the
roadway is either paved or gravel surfaced. Areas beyond the roadway are generally
maintained grass surfaces. Further from the power blocks, the site gontly slopo. awayis flat
from the roadway to the plant side of the vehicle barrier system at elevation ,86.6590 ft. The
opposite bank of the vehicle barrier system is at elevation 588 ft. Beyond the vehicle barrier
system, the site continue.. t g.ntly slop• away to a goneralis generally flat at elevation ranging
from 586 ft. to 595588 ft. before encountering the steeper slopes into the adjacent, downstream
water bodies.

The effects of local intense precipitation are analyzed using a series of models, each
establishing boundary conditions for additional modeling. B9ca'-so the slopos across the Site
are ge•e•ally ver'y shallow, thoThe overall site, generally described by the flat areas at elevation
588 ft. is idealized as a dry reservoir and modeled using level-pool storage routing with U.S.
Army Corps of Engineers HEC-HMS 3.5 computer software (Reference 302) for the site
drainage area shown in Figure 2.4.2-202. The area of the site upstream of the vehicle barrier
system, generally described by the flat areas at elevation 590 ft. are also idealized as a dry
reservoir and modeled usinq level-pool storage routing with HEC-HMS 3.5 computer software.

The idealized reservoir for the overall site is defined by an elevation-discharge-storage
relationship. An eleVation ste.ageSStoragqe is based on an elevation-area relationship and is
developed based-eRusinq the available storage areas across the site within the drainage area.
Storage routing does not incorporate the entire area of the power block within the 588 ft.
contu, r tht loops aroun-Rd thet •unit bounded by the vehicle barrier system and a sloped
area that transitions from elevation 590 ft. to 588 ft., located north of Unit 2. In addition, all other
site structures and the switchyard area are assumed to provide no storage.

The discharge relationship for this idealized reservoir is determined by steady state, open

c"hannel flew, baV k lato .analysis, modeled using HEC RA:S version 1 "1.0 computer s9o•re
(Ref9erenc 303) developed by the U.S. Army Corps of Engineers. HEG Rý.S steady state
moedeling is used with a standard step mnethod to iteratively solve the energy equation to
determine% w-aterN surface profiles at each~r_ cros etiont of the five discharge Ghannelsusing
broad crested weir flow. The 588 ft. contour along the banks of the steeper slopes into
adiacent, downstream water bodies is used to develop the length of the weir. The total length
was reduced to account for ineffective areas where adjacent slopes may not be as steep as
areas where structures could obstruct flow discharging from the site. The bouGndar,' eonditions
for the evalu-iatio;n of those dischag8e channels. a.re -har0ed oR the adjacent, downstream water
bodies are used to establish boundary conditions and determine any tailwater effects. Although
tailwater effects are not determined to affect weir flow, a conservative estimate of 2.0 is used for
the weir flow coefficient.

The five define_ d•isc v harge channels (i.e., West, Southwest, North, East, and Southeast) for the

ideliedresr~irdirect Fruoff either west OFrA sothwes~t to Make Up Pond B3, north Or east to
the BroAad River, or sh as Make UP P9nRd A. The five- discharge channels16 are modeled
using standard step, backwater analysis with HEC R_.S ,t 4.1.0 software to establish the
elevation discharge relationship foGr verall site modelfig of the id.evalized Feservoir.
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downstream boundar, conditions for the West and So uthw..t dschA.g. channl Are bA6.d.on

the poak PM.F= Water surfaco elovations for the rocoiVing wator body, Mako Up Pond B. The
dGwnsAtro~am 1oundGary conditions fnbr the_ NorFth -;And- Last dlscGhargG channels6 a;re bao 9d- on the
poak PMVF wNator sburfanc elevationR with tdam iur and wIAOn~d/w.avo ru-n up for the roiig
w-ator body, the Bro4ad Rive~r. Tho_ doAWnsotro-alm bounIdar' condi*tion fo-r the Sou,_thoAs~tdicrg
channol is- also based on the Broad River instead of Ma;ko- Up Pond A sinco the4 Broad river

inunatosMake Up Pon~d A during the dam failure event.

Cmros ectionsr fnr o~ach of the five dischargo channels are determined based on the site grading
-AH El.-..g pla tr' gF e.4..4e. N18IL tAI6RULAIU 6i Weuuiu LUG19 19 A~t 946MIIU +19W aA11UA

assumre-d to provido no storage. A Manning's roughness coefficient of R - 0.050 is, ursed for all
cross sectionrs_ in the reservoir model, Which bounIds the groun~d cover uo8d- for sitte conditions
(i.e., grass lined channels and/or paved gravel areas). HEC-R.S; modeling was pe ermed
using steady state anialysis to esta-blissh an ele-vation- disc-harge rolationship at the upstream
c-ress sec~tion. The rosAults; for the; five dfischarge- ch-annels -are-obio with the elevation-
storage relationship toetals a comnplete 9elvation discaharge storage relationship for the
idealized reserv-oir.

The local intense PMP is defined by Hydrometeorological Report (HMR) Nos. 51 and 52. PMP
values for durations from 6-hr. to 72-hr. are determined using the procedures as described in
HMR No. 51 for areas of 10-sq. mi. (Reference 255). Using the Lee Nuclear Station location, the
rainfall depth is read from the HMR No. 51 PMP charts for each duration.

The 1-sq. mi. PMP values for durations of 1-hour and less are determined using the procedures
as described in HMR No. 52 (Reference 225). Using the Lee Nuclear Station location, the
rainfall depth is read from the HMR No. 52 PMP charts for each duration. A smooth curve is
fitted to the points. The derived PMP curve is detailed in Table 2.4.2-203. The corresponding
PMP depth duration curve is shown in Figure 2.4.2-203.

HMR 52 guidance indicates that PMP rates for 10-sq. mi. areas are the same as point rainfall.
Also indicated in HMR 52, the 1-sq. mi. PMP rates may also be considered the point rainfall for
areas less than 1-sq. mi. Therefore, intensities for any drainage areas with durations longer than
1-hr. are derived from the PMP rates for 10-sq. mi. areas. Intensities for drainage areas with
durations equal to or less than 1-hr. are derived from the PMP rates for 1-sq. mi. areas.

The AP1000 plant design is based on a PMP of 20.7 in/hr as provided in DCD Table 2-1. As
shown in Figure 2.4.2-203, the site is within the plant design limits for PMP. The PMP is
identified as a precipitation site characteristic in Table 2.0-201. Roofs are sloped to preclude
ponding of water.

Two storms are modeled on the basis of the PMP curve detailed in Table 2.4.2-203 and Figure
2.4.2-203. A 72-hr. duration storm with a 1-hr. precipitation interval is examined along with a 6-
hr. duration storm with a 5-min. precipitation interval to capture the effect of the short-term, high
intensity on the peak flow. The local intense PMP is converted to runoff at each increment by
multiplying the drainage area by the intensity of each increment and converting the units to
cubic feet per second. This approach is essentially equivalent to the Rational Method
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(Reference 201) using a runoff coefficient of one. Therefore, all rainfall is converted to runoff
instantaneously and no runoff losses are included.

Runoff is applied to the site reservoir model in HEC-HMS and level-pool storage routing is used
to determine the resulting water surface elevation. Several time distributions are examined for
both modeled storm events. For the 72-hr. duration storm, a tail end peaking t•torm eVent i6
fo'-nd to resu't inseveral temporal distributions produce the highest water surface elevation for
the site. The corresponding For reference the tail end peaking hyetograph is provided in
Figure 2.4.3-236.

As a conservative approach, the results from the 72-hr. duration storm are used to establish the
starting elevation for the 6-hr. duration storm. For the 6-hr. duration storm, a tail end peaking
storm event is alse-found to result in the highest water surface elevation for the site. The
corresponding hyetograph is provided in Figure 2.4.3-235. Based on a combination of the two
storms the maximum water surface elevation determined using HEC-HMS is 58-7- 2588.82 ft.
This elevation is applied to the overall site and used as the downstream boundary condition for
the analysis of the pWe blok r mmdiately adjaGent to the unit area upstream of the
vehicle barrier system.

Similar to the previous discussion, the idealized reservoir for the area upstream of the vehicle
barrier system is defined by an elevation-discharge-storage relationship. Storage is based on an
elevation-area relationship and is developed using the available storage areas within the
drainage area. Storage routing does not incorporate the entire area of the power block bounded
by the elevation 590 ft. contour adjacent to the road looping around the power block. In addition,
all other structures in the area are assumed to provide no storage.

The discharge relationship for this idealized reservoir is determined using broad crested weir
flow. The upstream, higher side of the vehicle barrier system 590 ft. contour is used to develop
the length of the weir. The total length does not include the sloped transition area north of Unit 2
and was reduced to account for ineffective areas where structures could obstruct flow
discharging from the area. The result for the downstream area is less than the bank elevation of
590 ft. Therefore, there are no tailwater effects. As a conservative estimate, a weir flow
coefficient of 2.0 is used.

Two storms are modeled as previously identified for the downstream area. The local intense
PMP is converted to runoff instantaneously and no runoff losses are included. Runoff is applied
to the idealized reservoir model in HEC-HMS and level-pool storage routing is used to
determine the resulting water surface elevation. Several time distributions are examined for both
modeled storm events. For the 72-hr. duration storm, all temporal distributions produce the
same water surface elevation for the area.

As a conservative approach, the results from the 72-hr. duration storm are used to establish the
starting elevation for the 6-hr. duration storm. For the 6-hr. duration storm, several temporal
distributions produce the highest water surface elevation for the area. Based on a combination
of the two storms the maximum water surface elevation determined usina HEC-HMS is 590.56
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ft. This elevation is applied to the area upstream of the vehicle barrier system and used as the
downstream boundary condition for the analysis of the power block area.

As shown in Figure 2.4.2-204, runoff is directed away from the power block units to lower lying
areas via four discharge channels. Under the assumption that all subsurface drainage features
are non-functional, runoff would flow over roadways or other topographical features as the flow
exits the areas immediately adjacent to the power block units.

For each power block area shown in Figure 2.4.2-204, the peak runoff is determined using the
maximum PMP intensity of 6.2 in/5 min from Table 2.4.2-203. The peak runoff is determined by
multiplying the drainage area by the intensity and converting the units to cubic feet per second.
This approach is essentially equivalent to the Rational Method using a runoff coefficient of one.
Therefore, all rainfall is converted to runoff instantaneously and no runoff losses are included.

The power block drainage areas, shown in Figure 2.4.2-204, are evaluated using the maximum
water surface elevation for the idealized reservoir as the downstream boundary condition.
Therefore, the HEC-HMS modeling for the idealized reservoir becomes the downstream
boundary condition for the power block areas' channel flow evaluation. The four discharge
channels for the Unit 1 power block area and the four discharge channels for the Unit 2 power
block area are evaluated by steady state, open channel flow, backwater analysis, modeled
using HEC-RAS version 4.1.0 software.

Cross sections for each of the four discharge channels (Al, B1, C1, and D1), which discharge
from the Unit 1 power block area, are determined based on the grading and drainage plan.
Cross sections for each of the four Unit 2 related discharge channels (A2, B2, C2, and D2), are
determined in the same manner. Site structures are modeled to obstruct flow and are assumed
to provide no storage. A Manning's roughness coefficient of n = 0.026 is used for all of the
power block cross sections, which bounds the ground cover used for site conditions (i.e., gravel
lined channels). HEC-RAS; modeling was performed using steady state analysis to establish a
maximum water surface elevation at the upstream cross section.

The resulting water surface elevations are provided in Table 2.4.2-204. The maximum water
surface elevation determined is 589. 59592.56 ft. and occurs at drainage area 131 of the Unit 1
power block area and at drainage area B2 of the Unit 2 power block area. These drainage
areas, B1 and B2, are located on the west side of each, respective, power block area between
the Annex Building, north storage tanks and ramp, and the Transformer Area. All Lee Nuclear
Station safety-related structures are located above the effects of local intense precipitation at
plant elevation 590-593 ft.

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 site facilities is not
expected to affect flooding conditions or damage safety-related facilities. Ice effects are
discussed in Subsection 2.4.7.
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7. COLA Part 2, FSAR Chapter 2, Subsection 2.4.3 is revised under the sub-headings

McKowns Creek/Make-Up Pond B and Intermittent Stream/Make-Up Pond A as follows:

McKowns Creek/Make-Up Pond B

The PMF for McKowns Creek and Make-Up Pond B is determined from the PMP for the
2•2332.190-sq. mi. drainage basin of Make-Up Pond B and the Q.2830.294-sq. mi drainage
basin of the Upper Arm. The Make-Up Pond B drainage basin, including the Upper Arm, is
shown in Figure 2.4.3-201.

Intermittent Stream/Make-Up Pond A

The PMF for the intermittent stream and Make-Up Pond A are determined from the PMP for the
O4.40.619-sq. mi. drainage basin of Make-Up Pond A. Make-Up Pond A drainage basin is
shown in Figure 2.4.3-201.

8. COLA Part 2, FSAR Chapter 2, Subsection 2.4.3.1 is revised under the subheadings
McKowns Creek/Make-Up Pond B, last paragraph and Intermittent Stream/Make-Up Pond
A, last paragraph as follows:

McKowns Creek /Make-Up Pond B

For the Upper Arm to Make-Up Pond B, for a 72-hr. storm, a tail end peaking storm event was
found to provide the greatest runoff and the peak water surface elevation. For the 6-hr. storm,
the one-third, two-thirds and center peaking storms wae-were found to provide the greatest
runoff. However, theugh-the tail-end peaking storm provides the peak water surface elevation.
The 6-hr and 72-hr. storm events are discussed in Subsection 2.4.3.5. Hyetographs are
provided in Figure 2.4.3-204 and Figure 2.4.3-205 for the two-thirds peaking storm events.
Hyetographs are provided in Figure 2.4.3-235 and Figure 2.4.3-236 for the tail end peaking
storm events.

Intermittent Stream/Make-Up Pond A

Several time distributions were examined for both modeled events. For the 72-hr. storm, a tail
end peaking storm event was found to provide the greatest runoff and peak water surface
elevation. The corresponding hyetograph is provided in Fiqure 2.4.3-236. For the 6-hr. storm,
multiple peaking distributions, including the two-thirds peaking distribution provided the
maximum runoff and peak water surface elevation. For reference, the two-thirds peaking
hyetograph is provided in Figure 2.4.3-204. For eac.h storm, a two thirds peaking sOtorm event
WaS found tro prWovide the greatest rFuRff. H".t-.r-p-s are proidd n r-Figus 2.4.3 204 and

2 4 2-:205
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9. COLA Part 2, FSAR Chapter 2, Subsection 2.4.3.3 is revised under the sub-heading
McKowns Creek/Make-Up Pond B, third paragraph through the end of the sub-section as
follows:

The best calibration of the modified SCS unit hydrograph with the initial SCS unit hydrograph
was found using a 10-min. computational time step in Make-Up Pond B in the HEC-HMS
modeling software. Therefore, the time step used to define the ordinates of the modified SCS
unit hydrograph is also 10 min. The Make-Up Pond B subbasin has a lag time of 7-7-76.8 min.
The initial SCS unit hydrograph and modified unit hydrograph to account for the effects of
nonlinear basin response are provided in Figure 2.4.3-237. The modified SCS unit hydrograph
is tabulated in Table 2.4.3-208.

The best calibration of the modified SCS unit hydrograph with the initial SCS unit hydrograph
was found using a 2-min. computational time step in the Upper Arm watershed in the HEC-
HMS modeling software. Therefore, the time step used to define the ordinates of the modified
SCS unit hydrograph is also 2 min. The Upper Arm subbasin has a lag time of 46-16.2 min. The
initial SCS unit hydrograph and modified unit hydrograph to account for the effects of nonlinear
basin response are provided in Figure 2.4.3-246. The modified SCS unit hydrograph is
tabulated in Table 2.4.3-209.

The drainage area, length of watercourse, and average slope of the Make-Up Pond B and
Upper Arm watershed was determined from aerial topography created for the area. The lag
time was determined using the standard SCS curve number regression equation:

Tiag = (L° 8 * (S+1) 0 .7) / (1900 * y0.5)

where

TIag = lag time (hr.)

L = hydraulic length of the watershed (ft.)

S = maximum potential storage of the watershed (in.);

where S = 1000/CN -10 and CN = average curve number
for the watershed

Y = average watershed land slope (percent)

The resulting characteristic parameters for the Make-Up Pond B watershed are as follows:

Drainage Area
(sq. mi.) L (ft.) CN S (in.) Y (%) Tia. (hr.)

2.2232.190 10,320 87 1.49 1.60 1.28
The resulting characteristic parameters for the Upper Arm watershed are as follows:
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Drainage Area

(sq. mi.) L (ft.) CN S (in.) Y (%) Tiag (hr.)

Q.2830.294 34383194 8586 1-..761.63 6.046.03 0.27

The curve number is used to determine the lag time only. During rainfall routing, the model
does not use the curve number loss method, under the conservative assumption that
precipitation losses do not occur. The curve number was developed using the NRCS Web Soil
Survey (Reference 278) to determine the soil types in the watershed. About 95 percent of the
soil belongs to Hydrologic Soil Group B, and the remaining 5 percent to Hydrologic Soil Group
C. The land use is predominately wooded. Make-Up Pond B and the Upper Arm watersheds
are modeled as impervious cover. Wet antecedent moisture conditions (AMC Ill) were also
assumed.

Base flow was determined using the minimum average monthly flow of the Gaffney and Ninety-
Nine Island gauges (USGS No. 02153500 and 02153551). The flow was then corrected on the
basis of a ratio of drainage basin areas. Base flow was estimated to be 4-81-1.77 cfs for the
Make-Up Pond B watershed and 07-230.24 cfs for the Upper Arm watershed. Baseflow is applied
to the model as a constant rate.

Make-Up Pond B outflow structure rating curve was developed using standard weir and orifice
flow equations with coefficients of 3.5 and 0.8 respectively. The structure is a 35 ft. wide
concrete ogee spillway with a crest elevation of 570 ft. The road along Make-Up Pond B crest
restricts the opening of the structure to a height of 13.5 ft. The outlet empties into backwaters of
the Broad River. The Make-Up Pond B rating curve is provided in Figure 2.4.3-222. Available
storage was determined based on aerial topography. Figure 2.4.3-223 provides the storage
capacity curve. Full pond elevation of 570 ft. was assumed for antecedent conditions.

The Upper Arm Dam outlet structures consist of a 54 in. steel pipe with headwalls at both the
upstream and downstream inverts. The upstream invert within the Upper Arm Dam is placed at
an elevation of 575.0 ft., which is the normal full pond elevation. The downstream invert
emptying into Make-Up Pond B is placed at an elevation of 570.0 ft. Figure 2.4.3-249 shows a
schematic of the Upper Arm culvert structure. The Upper Arm culvert is evaluated considering
full flow capacity and also no flow.

The access road separating the Upper Arm Dam from Make-Up Pond B is at elevation 590.0 ft.
and acts as a broad-crested weir with a crest length of 3-75-390 ft. with a crest breadth of 8 ft.
The maximum height of the dam is 15 ft. from the normal full pond elevation of 575 ft. up to the
crest embankment. Water volume below 575 ft. is not considered due to nearly equivalent
hydrostatic forces on both sides of the dam embankment during the PMF event. Overtopping of
the Upper Arm dam crest is evaluated using the standard weir flow equation with a coefficient of
2-.652.6. The Upper Arm Dam overtoppingq discharge rating curve is provided in Figure 2.4.3-
247 and is proontod _a a comrbintin of cu-l-r-t flo, and ir flo,-w. Available storage was
determined based on aerial topography. Figure 2.4.3-248 provides the storage capacity curve.



Enclosure 1 Page 126 of 231
Duke Energy Letter Dated: May 02, 2013

Antecedent conditions for the normal full pond elevation were assumed to be 575 4575 ft.
based on historical observation.

10. COLA Part 2, FSAR Chapter 2, Subsection 2.4.3.3 is revised under the sub-heading
Intermittent Stream/Make-Up Pond A, second through the fourth paragraphs as follows:

The SCS unit hydrograph method was used to transform rainfall to runoff. The drainage area,
length of watercourse, and average slope of the watershed were determined from aerial
topography created for the area. The lag time was determined using the standard SCS curve
number regression equation:

Tiag = (L' 8 * (S+1) 0.7) / (1900 * y 0 _5 )

where

Tlaq = lag time (hr.)

L = hydraulic length of the watershed (ft.)

S = maximum potential storage of the watershed (in.);

where S = 1000/CN -10 and CN = average curve
number for the watershed

Y average watershed land slope (percent)

The resulting characteristic parameters for the watershed are as follows:

Drainage Area
(sq. mi.) L (ft.) CN S (in.) Y (%) TIa, (hr.)

07600.619 3340 92 0.87 3.48 0.29

The curve number is used to determine the lag time only. During rainfall routing, the model
does not use the curve number loss method, under the conservative assumption that
precipitation losses do not occur. The curve number was developed using the NRCS Web Soil
Survey (Reference 278) to determine the soil types in the watershed. About 95 percent of the
soil belongs to Hydrologic Soil Group B, and the remaining 5 percent to Hydrologic Soil Group
C. The land use is predominately industrial. Make-Up Pond A is modeled as impervious cover.
Wet antecedent moisture conditions (AMC Ill) were also assumed.

Base flow was determined using the minimum average monthly flow of the Gaffney and Ninety-
Nine Island gauges (USGS No. 02153500 and 02153551). The flow was then corrected on the
basis of a ratio of drainage basin areas. Base flow was estimated to be Q-490.50 cfs and applied
to the model as a constant rate.
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11. COLA Part 2, FSAR Chapter 2, Subsection 2.4.3.4 is revised under the sub-headings

McKowns Creek/Make-Up Pond B and Intermittent Stream/Make-Up Pond A as follows:

McKowns Creek/Make-Up Pond B

Ap^,,hl, theThe precipitation, described in Subsection 2.4.3.1, with no precipitation losses,
described in Subsection 2.4.3.2 is applied Without considering Uppor .A.m D.,m failuro, to the
runoff model, described in Subsection 2.4.3.3. Assuming the Upper Arm Dam culvert is not
functional produces the maximum conditions.--the The McKowns Creek and Make-Up Pond B
peak PMF runoff was determined to be 1999920,2039 cfs resulting from the 6-hr. two-thirds
peaking storm event. The routed peak discharge is 6404 6471cfs.

However, the 72-hr. tail end peaking storm event resulting in a peak PMF runoff of
14&318,937 cfs and a routed discharge of 82198386 cfs provided the controlling water surface
elevation. The peak runoff in the Upper Arm Dam during the 72-hr. tail end peaking storm event
will be 3446-3577 cfs with a peak discharge of 2338-1-3549 cfs. The resulting Make-Up Pond B
flow hydrograph for the 72-hr. tail end peaking storm event is shown in Figure 2.4.3-227.
Temporal distribution of the PMP is discussed in Subsection 2.4.3.1.

Because the Make-Up Pond B and Upper Arm Dam watersheds are small, the position of the
PMP is considered point rainfall affecting the entire watershed equally. :-hefe-With the exception
of the Upper Arm Dam, there are no upstream structures. Failure of the Upper Arm Dam is
discussed in Subsection 2.4.4. No credit is taken for the lowering of flood levels at the site due
to downstream dam failure.

Intermittent Stream/Make-Up Pond A

Applying the precipitation, described in Subsection 2.4.3.1, with no precipitation losses,
described in Subsection 2.4.3.2, to the runoff model, described in Subsection 2.4.3.3, the
intermittent stream and Make-Up Pond A peak PMF runoff was determined to be 10,72-_ 1,644
cfs resulting from the 6-hr. storm event. The routed peak discharge is 9-1-08-9847 cfs. The
resulting flow hydrograph is shown in Figure 2.4.3-228. Temporal distribution of the PMP is
discussed in Subsection 2.4.3.1. Because the watershed is small, the position of the PMP is
considered point rainfall affecting the entire watershed equally. There are no upstream
structures. No credit is taken for the lowering of flood levels at the site due to downstream dam
failure.

12. COLA Part 2, FSAR Chapter 2, Subsection 2.4.3.5 is revised under the sub-heading Broad
River, last sentence as follows:

The maximum flood elevation is well below the station's safety-related plant elevation of 59%
593 ft.
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13. COLA Part 2, FSAR Chapter 2, Subsection 2.4.3.5 is revised under the sub-heading
McKowns Creek/Make-Up Pond B, as follows:

Subsection 2.4.4.3 addresses coincident wind wave activity for Make-Up Pond B. The maximum
water surface elevation of Make-Up Pond B without considering Upper Arm Dam failure,
resulting from the 6-hr. two-thirds peaking storm event modeled with a 51-min. time step, was
found to be 6383.27583.29 ft. The elevation hydrograph is provided in Figure 2.4.3-230. The
maximum water surface elevation of Make-Up Pond B resulting from the 72-hr. tail end peaking
storm event modeled with a 4-01--min. time step was found to be 5R4 09584.40 ft., ni'-di~ng
di..haFg• from the Upper Arm,. The maximum is produced by the condition that the Upper Arm
Dam culvert is not functional, but does include overtopping flows. The peak water surface
elevation in the Upper Arm Dam for the 72-hr. tail end, peaking storm will be 592_13592.28 ft.
The ridge on the east side of the Upper Arm Dam separates the Upper Arm and the site, as
illustrated in Figure 2.4.3-201. At elevations above 590.0 ft., discharge across the dam
embankment flows directly into Make-Up Pond B. Nevertheless, peak water surface elevations
for the Upper Arm are below the station's safety-related plant elevation of 593 ft. The efeFe,
.... u... co loaton, for tho, Uppo, I Ar . ll not onc roch uponcitoR SSC's. The elevation
hydrograph for Make-Up Pond B is provided in Figure 2.4.3-231.

Make-Up Pond B includes an adequately sized outlet structure and is not located on a sizeable
river or stream. Therefore, the potential for significant debris to be picked up by a rise in the
water level and then transported to the outlet structure where it could collect as an obstruction is
minimal. Blockage of the outlet structure was not considered in the analysis and debris blockage
of the outlet structure is not considered to be a credible event due to Duke Energy's shoreline
management program and debris barrier system discussed in Subsection 2.4.1.2.2.6.

14. COLA Part 2, FSAR Chapter 2, Subsection 2.4.3.5 is revised under the sub-heading
Intermittent Stream/Make-Up Pond A as follows:

Subsection 2.4.4.3 addresses coincident wind wave activity for Make-Up Pond A. The
maximum water surface elevation of Make-Up Pond A, resulting from the 6-hr. storm, two-thirds
peaking distribution, modeled with a 51-min. time step, was found to be 55.086558.15 ft. The
elevation hydrograph is provided in Figure 2.4.3-233. Subsection 2.4.3.3 describes the models
used to translate the PMP discharge to elevation.

15. COLA Part 2, FSAR Chapter 2, Subsection 2.4.4.1 is revised under the sub-heading
McKowns Creek/Make-Up Pond B, second paragraph as follows:

The maximum peak PMF runoff from Make-Up Pond B, considering Upper Arm Dam failure,
resulting from the 6-hr. we-thirdstail end peaking storm event modeled with a 5- min1 -minute.
time step, was found to be 21-988923 726 cfs. However, the controlling water surface elevation
resulted from the 72-hr. tail end peaking storm event modeled with a 1-01-minute time step. The
peak elevation is produced by the condition that the Upper Arm Dam culvert is not functional.
The m•vi.-.peak PMF runoff from the 72-hr. tail end peaking storm into Make-Up Pond B
was found to be 21,16-23,515 cfs. The peak runoff hydrograph is provided in Figure 2.4.4-203.
The peak runoff in the Upper Arm Dam resulting from the 72-hr. tail end peaking storm is 3446
3577 cfs with a dam failure peak discharge of 4309-785 cfs.
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16. COLA Part 2, FSAR Chapter 2, Subsection 2.4.4.3, second paragraph through the sub-
heading McKowns Creek/Make-Up Pond B is revised as follows:

The resulting water surface elevation at the Lee Nuclear Station is 576.50 ft. The maximum
flood elevation is well below the station's safety-related plant elevation of 590-593 ft. The
resulting water surface elevation of the dam failure analysis using HEC-HMS and HEC-RAS
was compared with the resulting water surface elevations of the PMF analysis using HEC-HMS
and HEC-RAS. The comparison is provided in Table 2.4.4-201. Given the significant freeboard
remaining at the site, a full unsteady-flow analysis to determine dam breach flows and resulting
water surface elevations with greater precision was determined to be unnecessary.

McKowns Creek/Make-Up Pond B

Using the HEC-HMS model, the maxi•mu.m. water s'urfa.ce eeovation of Make Up Pond B,
considrn UpoAr Dam; failuro, resuling fromr tho- 6-hr. two thirds peaking storm event
monedled with a 5 m time.tp. . ,-as found to bee 5583_67 ft. The eale"vation hydrFgrap4h i
provided in Figure 2.-.1 201. The maximum water surface elevation of Make-Up Pond B,
considering Upper Arm Dam failure, resulting from the 72-hr. tail end peaking storm event
modeled with a 4-l1--min. time step was found to be R84 58585.06 ft. The maximum is produced
by the condition that the Upper Arm Dam culvert is not functional. The elevation hydrograph is
provided in Figure 2.4.4-205. The peak water surface in the Upper Arm Dam resulting from the
72-hr. tail end peaking storm is 592.-_3592.28 ft. The ridge on the east side of the Upper Arm
separates the Upper Arm and the site, as illustrated in Figure 2.4.3-201. At elevations above
590.0 ft., discharge across the dam embankment flows directly into Make-Up Pond B.
Nevertheless, peak water surface elevations for the Upper Arm are below the station's safety-
related plant elevation of 593 ft.Therefore, '-a•ter sur-fa;ce ele-atiens for the Upper Arm Will net
encroach upen site SSC's.

17. COLA Part 2, FSAR Chapter 2, Subsection 2.4.4.3, under the sub-heading Broad River is
revised as follows:

Broad River

Wind wave activity on the Broad River is evaluated coincident with the maximum water surface
elevation of the PMF including the effects of dam failures as discussed above. The determined
fetch length of 2.77 mi., shown in Figure 2.4.4-201, has a runup slope of 40 percent. The PMF
including effects of dam failures and the coincident wind wave activity results in a flood
elevation of 584.79 ft. msl. The Lee Nuclear Station safety-related plant elevation is %90-593 ft.
msl and is unaffected by flood conditions and coincident wind wave activity. A more critical wind
wave activity result was determined considering a fetch length through Make-Up Pond A, which
becomes inundated by backwaters of the Broad River during severe flooding events. Therefore,
the critical wind wave activity for the Broad River is equal to the wind wave activity for Make-Up
Pond A, as discussed below.

18. COLA Part 2, FSAR Chapter 2, Subsection 2.4.4.3, under the sub-heading Intermittent
Stream/Make-Up Pond A, last two paragraphs are revised as follows:
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Significant wave height (average height of the maximum 33-1/3 percent of waves) is estimated
to be 2.76 ft., crest to trough. The maximum wave height (average height of the maximum 1
percent of waves) is estimated to be 4.59 ft., crest to trough. The corresponding wave period is
24-72.6 sec.

The 47 percent slopes along the banks of Make-Up Pond A adjacent to the site are used to
determine the wave setup and runup. The maximum runup, including wave setup, is estimated
to be 9@G68.79 ft. The maximum wind setup is estimated to be 0.-80.07 ft. Therefore, the total
wind wave activity is estimated to be &-.448.86 ft. The PMF including effects of dam failures and
the coincident wind wave activity results in a flood elevation of 585.64585.36 ft. msl for Make-
Up Pond A and the Broad River. The Lee Nuclear Station safety-related plant elevation is 5W
593 ft. msl and is unaffected by flood conditions and coincident wind wave activity.

19. COLA Part 2, FSAR Chapter 2, Subsection 2.4.4.3, under the second sub-heading
McKowns Creek/Make-Up Pond B is revised as follows:

McKowns Creek/Make-Up Pond B

Wind wave activity on Make-Up Pond B is evaluated coincident with the maximum water
surface elevation of the PMF including the effects of dam failure, as discussed above. The
determined critical fetch length of 4-471.39 mi. is shown in Figure 2.4.3-234. The 2-year annual
extreme mile wind speed is adjusted based on the factors of fetch length, level overland or over
water, critical duration, and stability. The critical duration is approximately 35 min. The adjusted
wind speed is 50.33 mph.

Significant wave height (average height of the maximum one-third of waves) is estimated to be
2-.972.00 ft., crest to trough. The maximum wave height (average height of the maximum 1
percent of waves) is estimated to be 3-443.35 ft., crest to trough. The corresponding wave
period is 2-22.1 sec.

The slopes approaching the units are not constant. The slopes above the PMF elevation are
steep up to elevation 58-•5588 ft., then level out to an avorage of 0.40 pocn flat area. To
represent a conservative approach, runup is calculated assuming the runup slope continues
above elevation 588 ft. A conservative estimate of 25 percent is determined for the runup slope
based on finished grade contours, using th higheFr ba6o ol--vatio of 585.5 ft. instead of the
P4F= ole-vationA. The -0.10 porcont selpes, along the bh;ankA of Make UP Pond B adjacont to the
.it..are used to doto.rmno tho WAe 9setup and runup. The maximum runup, including wave
setup, is estimated to be G.2-03.97 ft. The maximum wind setup is estimated to be Q.9080.07 ft.
Therefore, the total wind wave activity is estimated to be 0.-284.04 ft. The PMF and the
coincident wind wave activity results in a flood elevation of 585.8589.10 ft. msl. The Lee Nuclear
Station safety-related plant elevation is 50&-593 ft. msl and is unaffected by flood conditions and
coincident wind wave activity.
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20. COLA Part 2, FSAR Chapter 2, Subsection 2.4.5, third paragraph is revised as follows:

Regulatory guidance prescribed by Regulatory Guide 1.59 indicates consideration of a PMH for
areas within 200 miles of coastal areas. The Lee Nuclear Station is located approximately 175
miles inland from the Atlantic Coast. The safety-related plant elevation is 59@-593 ft. The normal
maximum water surface elevation of the Broad River is 511.1 ft., the spillway flashboard
elevation at Ninety-Nine Islands Dam (Reference 217).

21. COLA Part 2, FSAR Chapter 2, Subsection 2.4.5, sixth and seventh paragraphs are revised
as follows:

Regulatory Guide 1.59 only contains surge data up to 1975. The maximum storm surge along
the Atlantic Coast after 1975 occurred as a result of hurricane Hugo. Storm surge from
hurricane Hugo inundated the South Carolina coast from Charleston to Myrtle Beach in 1989.
Maximum storm tides of 20 ft. were observed. Although the site is within 200 miles of the
coastline, surge due to a PMH event would not cause flooding at the site. Transposition of the
probable maximum surge, without any type of reduction for distance or instream structures, is
nearly three times less than the 7-8981.9-ft. difference in elevation between the station and the
adjacent river.

There are no known documented surge or seiche occurrences on the Broad River near the Lee
Nuclear Station. Seismically induced seiche are discussed in Subsection 2.4.6. Based on data
provided above, and site location and elevation characteristics, the station's safety-related
facilities are not considered at risk from surge and seiche flooding. Resonance wave
phenomena including oscillations of waves at natural periodicity, lake reflection, and harbor
resonance are traditionally characteristics of harbors, estuaries, and large lakes and not
associated with river settings. Any effects on the Broad River produced by similar phenomena
would not affect the Lee Nuclear site. Coincident wind-generated wave activity is discussed in
Subsection 2.4.3.6. Additionally, there are no safety-related facilities that could be affected by
water supply blockages due to sediment deposition or erosion during storm surge or seiching.

22. COLA Part 2, FSAR Chapter 2, Subsection 2.4.5 is revised under the sub-headings Make-
Up Pond A and Make-Up Pond B as follows:

Make-Up Pond A

Make-Up Pond A surge flooding is evaluated coincident with the 100-yr. water surface elevation
of 55607-556.08 ft. The critical fetch length is 0460.39 mi. as shown in Figure 2.4.5-201. The
wind speed is adjusted based on the factors of fetch length, level overland or over water, critical
duration, and stability using U.S. Army Corps of Engineers guidance (Reference 295). The
critical duration is 40-11 min. The adjusted wind speed is 97-.492.7 mph.

Significant wave height (average height of the maximum 33-1/3 percent of waves) is estimated
to be 2-.332.30 ft., crest to trough. The maximum wave height (average height of the maximum 1
percent of waves) is estimated to be 3-.993.84 ft., crest to trough. The corresponding wave
period is 1.8 sec.
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The slopes along the banks of Make-Up Pond A adjacent to the site area are approximately 67
42 percent at most and are used to determine the wave setup and runup. The maximum runup,
including wave setup, is estimated to be 7-.355.48 ft. The maximum wind setup is estimated to
be @0-80.12 ft. Therefore, the total water surface elevation increase due to high speed wind
wave activity is estimated to be 7-435.60 ft. The resulting flood elevation is 563.5•7 561.68 ft. The
Lee Nuclear Station safety-related plant elevation is 590-593 ft. and is unaffected by high speed
wind wave activity flooding conditions.

Make-Up Pond B

Make-Up Pond B surge flooding is evaluated coincident with the 100-yr. water surface elevation
of 576.22576.18 ft. The critical fetch length is 4-.401.38 mi. as shown in Figure 2.4.5-202. The
wind speed is adjusted based on the factors of fetch length, level overland or over water, critical
duration, and stability using U.S. Army Corps of Engineers guidance (Reference 295). The
critical duration is 2-6-28 min. The adjusted wind speed is 90489.9 mph.

Significant wave height (average height of the maximum 33-1/3 percent of waves) is estimated
to be 3.97-4.10 ft., crest to trough. The maximum wave height (average height of the maximum 1
percent of waves) is estimated to be 6:636.86 ft., crest to trough. The corresponding wave
period is 2-.62.7 sec.

The slopes along the banks of Make-Up Pond B adjacent to the site area are approximately &
25 percent and are used to determine the wave setup and runup. The maximum runup,
including wave setup, is estimated to be 2437.48 ft. The maximum wind setup is estimated to
be G-250.28 ft. Therefore, the total water surface elevation increase due to high speed wind
wave activity is estimated to be 24387.76 ft. The resulting flood elevation is 578R60583.94 ft. The
Lee Nuclear Station safety-related plant elevation is 590-593 ft. and is unaffected by high speed
wind wave flooding conditions.

Seiche evaluation is based on the natural fundamental period for Make-Up Pond A and Make-
Up Pond B. The natural fundamental period of both water bodies is determined using Merian's
formula (Reference 295).

T = 2 * L / (g * h)0 .
5

where;

T = natural oscillation period at the fundamental mode (sec.)

L = fetch length (ft.)

g = gravitational acceleration (ft/sec2)

h = depth of water (ft.)

Based on bathymetry mapping, an average depth of 2.-8-420. 10 ft. is determined for Make-Up
Pond A and used as the depth of water. The resulting natural fundamental period is 2-42.7 min.
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The Make-Up Pond B average depth is 30.4428.59 ft. The resulting natural fundamental period
is 7-48.0 min. The wave periods determined above (1.8 sec. and 2-.62.7 sec.) are much shorter
than the natural fundamental period for both water bodies (2-.02.7 min. and -7-48.0 min.).
Furthermore, natural fundamental periods are significantly shorter than meteorologically induced
wave periods (e.g., synoptic storm pattern frequency and dramatic reversals in steady wind
direction necessary for wind setup). Since the natural periods of Make-Up Pond A and Make-Up
Pond B are significantly different than the period of the excitations, they are not susceptible to
meteorologically induced seiche waves. Seismically induced waves are discussed in Subsection
2.4.6.

23. COLA Part 2, FSAR Chapter 2, Subsection 2.4.6, third paragraph is revised as follows:

The Lee Nuclear Station is located approximately 175 mi. inland from the Atlantic Coast. The
safety-related plant elevation is 590-593 ft. Based on data provided above, and site location and
elevation characteristics, the station's safety-related facilities are not considered at risk from
tsunami flooding.

24. COLA Part 2, FSAR Chapter 2, Subsection 2.4.6, sixth and seventh paragraphs are revised
as follows:

Seismic induced waves resulting from surface fault rupture in the site vicinity are also not
plausible. As discussed in Subsection 2.5.3, there are no capable tectonic sources within the
Lee Nuclear Site vicinity (25 mi. radius), and there is negligible potential for tectonic fault
rupture at the site and within the site vicinity. The only identified occurrence of a seismic
induced seiche on the Broad River was measured approximately 64 miles downstream of the
Lee Nuclear Station. A 0.08 ft. seiche was induced by the Alaska earthquake of 1964. Any
seismic event that could occur would generate potential waves that would be insignificant
compared to the available freeboard of the on-site make-up ponds or the Broad River.

As shown in Figure 2.4.1-209, Make-Up Pond A and Make-Up Pond B have normal pool
elevations of 547 ft. msl and 570 ft. msl, respectively. Safety-related facilities are located at an
elevation of 590-593 ft. Therefore, Make-Up Pond A has an available freeboard of 43-46 ft. and
Make-Up Pond B has an available freeboard 2-0-23_ft. The geology and seismology and
geotechnical engineering characteristics of the Lee Nuclear Station are presented in Section
2.5.

25. COLA Part 2, FSAR Chapter 2, Subsection 2.4.7, sixth paragraph, first sentence is revised
as follows:

The Lee Nuclear Station's safety-related plant elevation is 590-593 ft.

26. COLA Part 2, FSAR Chapter 2, Subsection 2.4.10 is revised as follows:

All safety-related facilities are located at an elevation above the maximum flood levels resulting
WLS COL 2.4-2 from all types of flooding as described in Subsection 2.4.2. The critical flooding event is

identified and discussed in detail in Subsection 2.4.2 and discu-ssed in detail in Subsection
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2-4.2. Based on the design information provided above, flood protection measures and
emergency procedures to address flood protection are not required.

27. COLA Part 2, FSAR Chapter 2, Subsection 2.4.12.2.3.1, last paragraph in subsection is
revised as follows:

The analysis concluded that the maximum post-construction groundwater elevation remained
below 584 ft. msl; therefore, satisfying the DCD site parameter for maximum groundwater
elevation of less than 588-591 ft. msl (Table 2.0-201).

28. COLA Part 2, FSAR Chapter 2, Subsection 2.4.12.3.1, the second paragraph in subsection
is revised as follows:

The projected groundwater movement in the vicinity of the Lee Nuclear Station power block was
assessed to evaluate contaminant migration for the postulated release scenario (Subsection
2.4.13). For the release scenario, radwaste contaminant sources include the Units 1 and 2
radwaste storage tanks, located 232. 5ftbelow plant grade at(elevation 556-5559.5 ft. abeve
msl). This elevation is 32.5 ft. below plant grade. For the assessment of alternative pathways,
fivefour locations were assumed to be plausible points of exposure (i.e. locations at which
groundwater would be discharged to the surface to allow human contact or to facilitate
transport). The pathways evaluated are:

0 Pathway 1: Unit 2 to Hold-Up Pond A

* Pathway 2: Unit 2 to the Broad River

* Pathway 3: Unit 2 to Make-Up Pond A

S- Pathway 4: Unit 1 to the non juriWdictionAl woAtlnd located north'oest of Unit 1

* Pathway 5; Unit 1 to Make-Up Pond B

29. COLA Part 2, FSAR Chapter 2, Subsection 2.4.12.3.2, starting with the third paragraph in
subsection is revised as follows:

Travel distances for contaminants from postulated release points at the reactors to
downgradient receptors were estimated from site information for each of fi:efour possible flow
paths. Although the aquifer is comprised principally of saprolite and PWR, the more
conservative PWR values for hydraulic conductivity and effective porosity were used in the
analysis of groundwater velocities. Estimated travel times for the fivefour groundwater flow
paths are as follows:

* Pathway 1: Groundwater travels from Unit 2 to Hold-Up Pond A in approximately 4-51.6
years.

* Pathway 2: From Unit 2 to the Broad River in approximately 22..&.6 years.

* Pathway 3: From Unit 2 to Make-Up Pond A in approximately-4-24.0 years.

-- Pathway 4: F=rom- Unit I t tho non j ,, urisdictiona .... tlAnd, a.r.a i .prIma. 1.•, 4.7 yea.

* Pathway 5; From Unit 1 to Make-Up Pond B in approximately 5.5 years.
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30. COLA Part 2, FSAR Chapter 2, Subsection 2.4.12.5 is revised and retains the left margin
annotation, WLS COL 2.4-4 as follows:

According to the AP1 000 Design Control Document (DCD), the design maximum groundwater
elevation is 2 ft. below plant elevation. The Lee Nuclear Station plant elevation is 5,90.0593 ft.
above msl and the yard grade is 5895592 ft. above msl; therefore, the design maximum
groundwater elevation for the Lee Site is 58&0591 ft above msl. A maximum groundwater
elevation, considering the most severe historically recorded natural phenomena for the Lee site
is estimated to be approximately 584 ft. msl, as discussed in Subsection 2.4.12.2.3.1. The
hydrostatic loading is not expected to exceed design criteria. An unsaturated zone of at least 68
ft. below plant grade elevation will be maintained during operations. The installation and
operation of a permanent dewatering system is not a facility design requirement.

31. COLA Part 2, FSAR Chapter 2, Subsection 2.4.13.2, seventh paragraph is revised as
follows:

The effluent holdup tanks are located in an unlined room on the lowest level of the auxiliary
building. This level is 33-32_ feet 6 inches below the existing surface grade elevation of the plant.
Each unit has two effluent holdup tanks, one of which is postulated to fail.

32. COLA Part 2, FSAR Chapter 2, Subsection 2.4.13.3, fifth paragraph is revised as follows:

The conceptual model of radionuclide transport through groundwater, from Unit 2 to Hold-Up
Pond A, is shown in Figure 2.4.12-205 (Sheet 3). As stated in Subsection 2.4.13.1, a direct
conveyance between Hold-Up Pond A and the Broad River is assumed. With the failure of the
effluent holdup tank and subsequent liquid release to the environment, radionuclides enter the
subgrade soils at an elevation of 33-32 feet 6 inches below the surrounding grade. The
contaminated zone is, therefore, a volume of contaminated soil for which the effective porosity
is saturated with contaminated water released from the liquid effluent holdup tank. The
contaminated zone soil is assumed to exhibit PWR characteristics. Because RESRAD-
OFFSITE considers soil at the source of the contamination, the liquid initial source term
concentrations were converted to an equivalent concentration on a soil mass basis.

33. COLA Part 2, FSAR Chapter 2, Subsection 2.4.13.4, last paragraph is revised as follows:

The saturated zone dispersion values are set to mimic infusion, rather than injection, of the
contaminated liquid into the groundwater flow by assigning a value to the longitudinal
dispersivity equal to one-eRth-hundredth of the length of the transport distance (contaminated
zone.) HeGecntaI-The horizontal lateral and ve.rticall lateral dispersivity values are set at is one-
tenth of the longitudinal dispersivity distance and the vertical dispersivity is one hundredth of the
lonqitudinal dispersivity. FSAR Table 2.4.13-203 indicates the values used in the analysis for
these parameters. These settings allow the contamination to move with the natural groundwater
flow rather than be pushed through the groundwater and arrive over a longer time frame in a
more dilute state.
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34. COLA Part 2, FSAR Chapter 2, Subsection 2.4.13.5, first bullet following the first paragraph

is revised as follows:

Hydraulic gradient of the saturated zone (varied by a factor of 41-.2);

35. COLA Part 2, FSAR Chapter 2, Subsection 2.4.14, first paragraph is revised and retains the
left margin annotation WLS COL 2.4-6 as follows:

The maximum flood level at the Lee Nuclear Station is established as the maximum of
calculated results from flooding events analyzed in Section 2.4. That maximum flood level is
elevation 586.59592.56 ft. msl. This elevation would result from a PMP event on the Lee
Nuclear Station site (local intense precipitation) as described in Subsection 2.4.2.3. The Lee
Nuclear Station safety-related structures have a plant elevation of 590-593 ft. msl. This
maximum flood level is identified as a site characteristic in Table 2.0-201. Also, Subsection
2.4.12.5 describes plant elevation relative to the maximum anticipated groundwater level. The
hydrostatic loading is not expected to exceed design criteria.
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36. COLA Part 2, FSAR Chapter 2, Table 2.4.1-201 is revised as follows:

TABLE 2.4.1-201 (Sheet 1 of 2)
SITE FEATURES AND ELEVATIONS

WLS COL 2.4-1

Elevation
Site Feature (ft. msl)

Nuclear Island &99593

Railcar Bay/Filter Storage Area door W90593

Bottom of Basemat (Units 1 and 2) 550 9553.5

Annex Buildinq 590593

Temporary Electric Power Supply Room door %90593

Door to S03 Stairs 590593

Door to S04 Stairs 590593

Men's Change Room door &90593

Corridor 40321 door 590593

Corridor door 40311 &90593

Access Area 40300 doors 590593

Containment Access Corridor Hatch and Door 59714600.1

Diesel Generator Building 490593

Diesel Generator Room A doors 590593

Diesel Generator Room B doors 590593

Combustion Air Cleaner Area A plenum 59593

Combustion Air Cleaner Area B plenum ,90593

Radwaste Building 690593

Mobile Systems Facility doors 590593

HVAC Equipment Room door W90593

Electrical/Mechanical Equipment Room door 590593

Turbine Building 6590593

Mobile Systems Facility doors Q90593

Door to S02 Stairs ,59593

Aux Boiler Room door 590593

Motor Driven Fire Pump Room door 590593

Door to SO1 Stairs 590593

Turbine Building Grade Deck Room 20300 590593

Source: Westinghouse AP1 000 DCD Rev 19; Tier 2, Chapter 1.2.
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TABLE 2.4.1-201 (Sheet 2 of 2)
SITE FEATURES AND ELEVATIONS

WLS COL 2.4-1

Elevation
Site Feature (ft. msl)

Other Features

Heavy Haul Road 587590

Raw Water Intake Pumping Station (base) 497.3

Raw Water Intake Pumping Station (entry) 508

La.p•ee. C;aeHeavy Lift Derrick - Crane 589589.5

LLW Storage Area 588

Wastewater Treatment Area 588

Ninety-Nine Islands Dam Crest 511

Broad River above Ninety-Nine Islands Dam 511

Broad River below Ninety-Nine Islands Dam 440

Make-Up Pond A 547

Make-Up Pond B 570

Hold-Up Pond A 536

Make-Up Pond C 650

Cooling Tower 58"588

ft. - feet

msl - mean sea level
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37. COLA Part 2, FSAR Chapter 2, Table 2.4.2-204 is revised as follows:
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WLS COL 2.4-2 Drainage
Area

Al

B1

C1

D1

A2

B2

C2

D2

Area
Acres (ac)

4-12-61.62

4 95. 19

2.01

7-.387.93

4-,261.62

4-.995.19

2.01

6.637.44

TABLE 2.4.2-204
SITE DRAINAGE AREAS DETAILS

Maximu
m Ma}

Flow Rate Velocity De
(cfs) (fps) Flo

94•2-7121 3-2G23.51 -1:

274=52389 2-03.44 08

1-50.8151 2-881.39 4--

553,-1-•595 2,822.05 41,

94.27121 3-423.51 -1G

37453389 2-03.44 Q&

45048151 2481.39 -1-T

497.36558 2-21.97 4

(imum
pth of
w (ft.)

60.43

00.76

00.53

80.35

50.43

00.76

00.53

50.32

Maximum
Water

Surface
Elevation (ft.)

589.21-592.43

589,9592.56

588.40592.03

588&98592.35

589•21-592.43

589.59592.56

588.70592.03

58895592.32
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38. COLA Part 2, FSAR Chapter 2, Table 2.4.3-208 is revised as follows:

TABLE 2.4.3-208
MAKE-UP POND B SUBBASIN UNIT HYDROGRAPH

Time (min.)
Discharge

(cfs) Time (min.)
Discharge

(cfs) Time (min.)
Discharge

(cfs)

10

20

30

40

50

60

70

80

90

100

110

120

130

140

7471.40

249219.10

486486.11

849814.45

947935.26

896915.00

894820.00

74-3715.00

625616.17

543533.18

465448.23

386370.44

308296.71

2-42234.48

150

160

170

180

190

200

210

220

230

240

250

260

270

280

-1-98185.95

4-62151.78

433126.44

-1-0103.97

9085.35

7-369.31

6056.89

5046.90

4037.97

3331.14

2-723.48

2-219.19

4815.91

1-512.97

290

300

310

320

330

340

350

360

370

380

390

400

410

42-0

4-210.68

4-08.75

87.03

75.88

64.90

,54.21

43.52

32.36

31.82

21.34

40.86

40.38

00.00

0
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39. COLA Part 2, FSAR Chapter 2, Table 2.4.3-209 is revised as follows:

TABLE 2.4.3-209
UPPER ARM SUBBASIN UNIT HYDROGRAPH

Time (min.)
Discharge

(cfs) Time (min.)
Discharge

(cfs) Time (min.)
Discharge

(cfs)

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

3836.65

1-26115.29

2-59221.30

52-2368.06

554555.70

557-588.82

538570.00

4-92520.00

420456.33

354395.86

2-93334.32

241-277.50

1-98228.85

4-58183.74

1-2-8147.85

32

34

36

38

40

42

44

46

48

50

52

54

56

58

60

1-06120.53

9-799.59

7-383.78

6-1-69.99

5-1-58.29

4247.42

3539.87

2-933.02

2427.36

2022.66

1-618.49

4415.53

1-1-12.82

010.74

88.90

62

64

66

68

70

72

74

76

78

80

82

84

86

88

87.39

56.13

45.00

44.22

33.52

33.08

22.62

22.16

21.71

1-1.32

40.94

4-0.57

00.19

o0.00
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40. COLA Part 2, FSAR Chapter 2, Table 2.4.13-203, Sheets 4 and 5 are revised and retain the left margin annotation
WLS COL 2.4-5 as follows:

TABLE 2.4.13-203(Sheet 4 of 6)
LISTING OF LEE NUCLEAR STATION DATA AND MODELING PARAMETERS SUPPORTING THE

EFFLUENT HOLDUP TANK FAILURE

Parameter
Value (a) (b) Parameter JustificationSoil Parameter Parameter Description

Contaminated zone total
porosity (unitless)

WLS COL 2.4-5

Density of contaminated
zone (g/cm 3)

Contaminated zone
hydraulic conductivity
(meters per year)

Density of saturated zone
(g/cm 3)

Saturated zone total porosity
(unitless)

Saturated zone effective
porosity (unitless)

Saturated zone hydraulic
gradient to surface water
body (unitless)

Total porosity of the
contaminated sample, which
is the ratio of the soil pore
volume to the total volume

Density of the contaminated
soil impacted by the liquid
tank failure

Flow velocity of groundwater
through the contaminated
zone under a hydraulic
gradient

Density of the saturated zone
soil that transmits
groundwater

Total porosity of the
saturated zone soil, which is
the ratio of the pore volume
to the total volume

Ratio of the part of the pore
volume where water can
circulate to the total volume
of a representative sample

Change in groundwater
elevation per unit of distance
in the direction of
groundwater flow to a
surface water body

2.7E-01 On-site data collected at Lee. A value representative of partially weathered
rock is used for conservatism.

1.8E+00 On-site data collected at Lee. A value representative of partially weathered
rock is used for conservatism.

-4.42E+02 The hydraulic conductivity was calculated from on-site data collected at Lee.
Based on a value representative of 1.40E-03 cm/s for partially weathered
rock is used for conservatism, converted to m/y.

1.98E+00 On-site data was collected at Lee. A value representative of partially
weathered rock is used for conservatism.

2.7E-01 On-site data was collected at Lee. A value representative of partially
weathered rock is used for conservatism.

8.OE-02 On-site data was collected at Lee. A value representative of partially
weathered rock is used for conservatism.

4.7E-024§E-
02

The site-specific hydraulic gradient, representative of partially weathered
rock, for the pathway having shortest (i.e., most rapid) travel time to the
nearest off-site surface water body. Assumed to be nearest on-site surface
water body (Hold-Up Pond A) for conservatism.
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TABLE 2.4.13-203 (Sheet 5 of 6)
LISTING OF LEE NUCLEAR STATION DATA AND MODELING PARAMETERS SUPPORTING THE

EFFLUENT HOLDUP TANK FAILURE

Parameter
Value (a)(b) Parameter JustificationSoil Parameter Parameter Description

Longitudinal dispersivity to
surface water body (meters)

Lateral (horizontal)
dispersivity to surface water
body (meters)

Lateral (vertical) dispersivity
to the surface water body
(meters)

Describes the ratio between
the longitudinal dispersion
coefficient and the pore
water velocity, The
parameter depends on the
length of the saturated zone

Describes the ratio between
the horizontal lateral
dispersion coefficient and the
pore water velocity

Describes the vertical
dispersion. The user may
either model (a) vertical
dispersion in the saturated
zone and ignore the effects
of clean infiltration along the
length of the saturated zone
or (b) ignore vertical
dispersion in the saturated
and model the effects of
clean infiltration along the
length of the saturated zone.

Distance to the nearest off-
site surface water body that
contributes to a potable
drinking water source

3.77E+0027-1-E-

3.77E-01-. 7-1-E-

04

3.77E-022
02

Follows recommendations in the RESRAD-OFFSITE User Manual.

Follows recommendations in the RESRAD-OFFSITE User Manual.

Follows recommendations in the RESRAD-OFFSITE User Manual.

Distance to the nearest
surface water body (meters)

376.9370.8 Site-specific value corresponding to the distance from the Unit 2 auxiliary
building to the "hypothetical" well location, i.e., the nearest edge of Hold-
Up Pond A minus the length of the contaminated zone.

856,036 Site-specific value corresponding to the volume of the Broad River
reservoir from the postulated release point downstream to the Ninety-
Nine Islands Dam.

Volume of the surface water Describes the size of the
body (m3) surface water body
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41. COLA Part 2, FSAR Chapter 2, Table 2.4.13-204 is revised as follows:

TABLE 2.4.13-204
RADIONUCLIDE CONCENTRATION AT NEAREST DRINKING

WATER SOURCE IN AN UNRESTRICTED AREA DUE TO
EFFLUENT HOLDUP TANK FAILURE

WLS COL 2.4-5

Detected
Radionuclide

Radionuclide
Concentration

microcuries/ml

10 CFR 20
Appendix B Table 2

Column 2
Sum of Fractions

Contribution(a)

microcuries/ml

3.47E-0823-35E--
G9H-3 1.00E-03 3.47E-053.35E 05

Sum of Fractions(b)

3.50E-053.3E -05

a. Those radionuclides with Sum of Fractions Contribution less than 1.OE-5 are negligible
and not included in the table.

b. Total for all detected radionuclides.
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42. COLA Part 2, FSAR Chapter 2, Figure 2.4.1-201 is revised as follows:

Site Boundary [-] Intake and Outfall
Permanent Structures vWater Bodies

Debris Barrier

Locations of permanent structures are approximate. Structures N

are intended to depict an approximate spatial relationship with
surrounding features or conditions.

W E
Elevations are in feet (ft.) above mean sea level (msl).

NCS 19rt. AUTiZne 1993NAD 1983. UT Zone 17Ns

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Site Surface Water Features

WLS COL 2.4-1 Datum: South Carolina State Plane Coordinate System
NAD 83, NAVD 88, UTM Zone 17N FIGURE 2.4.1-201

.1
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44. COLA Part 2, FSAR Chapter 2, Figure 2.4.2-202 is revised as follows:
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I'
'I

1/

WLS COL 2.4-2

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Grading and Drainage Plan

FIGURE 2.4.2-202
L
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45. COLA Part 2, FSAR Chapter 2, Figure 2.4.2-204 is revised as follows:
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03_

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Site Analysis Drainage AreasWLS COL 2.4-2

FIGURE 2.4.2-204
A
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46. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-201 is revised as follows:

Note: Topographic mapping based on aerial
photography dated February 28, 2006.

Datum: South Carolina State Plane
Coordinate System, NAD 83, and NAVD 88.

MCKOWNS CREEK -
WATERSHED DRAINAGE
AREA 2.190 SO. MI.

UPPER ARM TO INTERMITTENT STREAM
MAKE-UP POND B WATERSHED DRAINAGE
WATERSHED DRAINAGE AREA 0.619 SQ. MI.
AREA 0.294 SQ. MI.

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Make-Up Pond A and
Make-Up Pond B Watersheds

WLS COL 2.4-2

FIGURE 2.4.3-201
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47. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-223 is revised as follows:

595

590

585

580.2

M
LJ

575

570

565
150 200 250 300

Surface Area (ac.)

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Storage Capacity Curve,
Make-Up Pond B

WLS COL 2.4-2

FIGURE 2.4.3-223

L
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48. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-225 is revised as follows:
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WLS COL 2.4-2

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Storage Capacity Curve,
Make-Up Pond A

FIGURE 2.4.3-225
.1
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49. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-227 is revised as follows:

24

22

20

18

16

~14

S12
I-

B810

8

6

4

2

0
0 24 48 72 96 120 144

Time (hr.)

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

PMF Hydrograph Without Upper Arm Dam
Failure, Make-Up Pond B

FIGURE 2.4.3-227
L
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50. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-228 is revised as follows:
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0
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2

1

0
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24

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

PMF Hydrograph
Make-Up Pond A

FIGURE 2.4.3-228
L
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51. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-230 is revised as follows:
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WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Flood El. Hydrograph Make-Up Pond B
Without Upper Arm Dam Failure,
6-hr. Local Intense Precipitation

FIGURE 2.4.3-230
L
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52. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-231 is revised as follows:

C
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uJ
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WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Flood El. Hydrograph Make-Up Pond B
Without Upper Arm Dam Failure,
72-hr. Local Intense Precipitation

FIGURE 2.4.3-231
I.
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53. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-233 is revised as follows:

559
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.2 557
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555 -1
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Time (hr.)

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Flood Elevation Hydrograph
Make-Up Pond A

6-Hour Local Intense Precipitation

FIGURE 2.4.3-233
£
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54. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-234 is revised as follows:

~i7
*1,~

>~

Sits oontours based on phologmmmetric survey dated Februay 28, 2006.
Datum: South Carolina State Plane Coodinate System NAD 83, NAVD 88.

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Make-Up Pond B Coincident Wind Wave
Fetch Length

FIGURE 2.4.3-234
L



Enclosure 1
Duke Energy Letter Dated: May 02, 2013

55. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-237 is revised as follows:
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---- User-Defined SCS Unit Hydrograph (10 min. interval)

User-Defined SCS Nonlinear Unit Hydrograph (+20% peak & -33% time to peak)

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Make-Up Pond B
Unit Hydrographs

FIGURE 2.4.3-237
L
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56. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-239 is revised as follows:

A SMcouituws based oni phologramnmetrc suMy daedec FebiugY 28,2006 and Marnh-om 2,200
Datum: South Carolina Stat Plane Coordinate System NAD 83, NAVD 88.
USGS quadrangles datum: South Carolina Stat Plane Coordinate system NAD 27, NGVD 29.

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Make-Up Pond C WatershedWLS COL 2.4-2

FIGURE 2.4.3-239
L
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57. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-246 is revised as follows:
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----- User-Defined SCS Unit Hydrograph (2 min. interval)

-User-Defined SCS Nonlinear Unit Hydrograph (+20% peak & -33% time to peak)

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Upper Arm Dam Unit
Hydrographs

FIGURE 2.4.3-246
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58. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-247 is revised as follows:
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WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Discharge Rating Curve,
Upper Arm Dam

FIGURE 2.4.3-247
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59. COLA Part 2, FSAR Chapter 2, Figure 2.4.3-248 is revised as follows:
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WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Storage Capacity Rating Curve,
Upper Arm Dam

FIGURE 2.4.3-248
L
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60. COLA Part 2, FSAR Chapter 2, Figure 2.4.4-201 is revised as follows:

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Broad River Coincident Wind Wave
Fetch Length

WLS COL 2.4-2
FIGURE 2.4.4-201
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61. COLA Part 2, FSAR Chapter 2, Figure 2.4.4-202 is revised as follows:

Site contours based an phoftoranm'eftn survey dated February 25,200&.
Datum: South Carlina State Plane Coordinate System NAD 83, NAVD 88.
USGS quadrangies datum: South Carolina Slate Plans Coordinate System
UMA §7 kIjfIA ft.

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Make-Up Pond A Coincident Wind Wave
Fetch Length

WLS COL 2.4-2 FIGURE 2.4.4-202
.1
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62. COLA Part 2, FSAR Chapter 2, Figure 2.4.4-203 is revised as follows:
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WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

PMF Hydrograph With Upper Arm Dam
Failure, Make-Up Pond B

FIGURE 2.4.4-203
L
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63. COLA Part 2, FSAR Chapter 2, Figure 2.4.4-205 is revised as follows:
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64. COLA Part 2, FSAR Chapter 2, Figure 2.4.5-201 is revised as follows:

Site contours based on photogrammetric survey dated February 28, 2006.
Datum: South Carolina State Plane Coordinate System NAD 83, NAVD 88.

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Make-Up Pond A
Extreme Wind Speed Fetch Length

FIGURE 2.4.5-201
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65. COLA Part 2, FSAR Chapter 2, Figure 2.4.5-202 is revised as follows:

surfae 
wLsunltlh •

5 " J- / ) -

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Make-Up Pond B
Extreme Wind Speed Fetch Length

FIGURE 2.4.5-202
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69. COLA Part 2, FSAR Chapter 2, Figure 2.4.12-206 is revised as follows:

Locations of permanent structures are approximate. Structures
are intended to depict an approximate spatial relationship with

surrounding features or conditions.
Source: Reference 280

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Soil Map of the Lee Nuclear Site

FIGURE 2.4.12-206
WLS COL 2.4-4

Datum: GCS North American 1983
Projection: NAD 1983 UTM Zone 17N
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71. COLA Part 2, FSAR Chapter 2, Figure 2.4.12-209 is revised as follows:
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_ROADS. PARKING LOTS. AND
OTHER IIPERVIOUS AREAS

COMIACTED GRAVEL/HAROSCAPE
MATER IAL

BUILDINGS

SGRASS

• WASTEWATER RETENTION
BASINS ILINED)

WILLIAM STATES LEE III
NUCLEAR STATION UNITS I & 2

Post-Construction Surface Cover Treatment
in Power Block and

Immediate Surrounding Area

FIGURE 2.4.12-209
WLS COL 2.4-4

L
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72. COLA Part 2, FSAR Chapter 2, Figure 2.4.12-210 is revised as follows:

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Maximum Post-Construction
Groundwater Analysis,

MODFLOW Model Domain

FIGURE 2.4.12-210WLS COL 2.4-4
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73. COLA Part 2, FSAR Chapter 2, Figure 2.4.12-211 is revised as follows:
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WILLIAM STATES LEE III
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Maximum Post-Construction
Groundwater Analysis, Results Hydrograph

WLS COL 2.4-4
FIGURE 2.4.12-211

WLS COL 2.4-4 FIGURE 2.4.12-211
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1. COLA Part 2, FSAR Chapter 2, Appendix 2AA first paragraph is revised to read as follows:

APPENDIX 2AA

This Appendix contains geotechnical boring logs, test pit logs, SPT energy measurements, and
Packer Test results that are the basis for discussion in relevant sections of 2.5. The logs and
tests represent a record of subsurface conditions at the William States Lee III Nuclear Station
site. Attachment 1 contains geotechnical boring logs (124 borings in total) and monitoring well
construction logs (24 in total) resulting from the COL investigation as well as a key to symbols
and descriptions. Attachment 2 contains the results of SPT energy measurement testing
performed on the Lee Nuclear Station site. Attachment 3 contains test pit logs resulting from
the COL investigation, 14 logs in total. Attachment 4 contains Packer Test results from four
locations on the Lee site. Attachment 5 contains the Cone Penetrometer Test, Seismic Cone
Penetrometer Test, and Pore Pressure Dissipation Test results performed on the Lee Nuclear
Station site. Attachment 6 contains seven .qeotechnical boring logs for WLS Units 1 and 2,
which supplement the boring logs presented in Attachment 1.

2. COLA Part 2, FSAR Chapter 2, Appendix 2AA is revised to add Attachment 6 as follows:

APPENDIX 2AA
ATTACHMENT 6 - LEE NUCLEAR STATION GEOTECHNICAL BORINGS LOGS, 2012
EXPLORATION

This Attachment contains the seven ,eotechnical boring logs from the 2012 .eotechnical
investigation supporting WLS Units 1 and 2. This attachment supplements the .eotechnical
boring logs presented in Attachment 1.
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ROCK LOG COPY BORING LOGS 6234120050 11.19.12.GPJ WLA9-8-06.GDT 11/19112

Project Name and Job Number e -Wha.
Lee Nuclear Station COL ROCK LOG - Boring No. B-2000
6234- 12- 0050 fmft ' L. .

Type and Diameter of Boring Boring Location Unit 1 NI Total Depth
Rock core / HQ /3 inch N 1166027 E 1846302 126.0

Drilling Contractor and Rig Elevation and Datum Ground Water Depth Depth to Bedrock
AMEC / J. Landeros / CME 550 X 544.5 feet MSL 0 feet 9.7 feet

Casing Size and Depth Length of Core Barrel and Bit No. of Core Boxes Date Started
NA 8.6 fet 12 10/8/12

Borehole Inclination
-90

Logged by
M. Harvey

Date Completed
10/12/12

0

6
z

4-,

4, 0
C

CD

U) Zi)
.4, ý

Reviewed by / Date

Reviewed by / Date

Lithology

M. Gray 10/17/12

M. Gray 11/19/12

RemarksV

11

12

13

it

1t

16

21

24

25

23

27

28

29

30

31
32
33

34

35
36

37

38
39

Concrete; gray (5Y 6/1) with rebar removed with 6 inch thin

1 - wall bit from 0 to 4 ft.

2-

3-
4-

Concrete; gray (6/N). Begin rock core drilling at 4 ft,
5- ROD is applicable to rock only.

5.0

7 - 5.0
B t-
8

0 META-DIORITE; dark gray (3.5/N), CONTINUOUS ROCK. Concrete to rock interface at

1 2 50 9.7 ft.

2 2 Sw R3

3 !V"META-GRANODIORITE; gray (6/N).

Sw

6 i :R3

3 U 94 Mw
7- 5.0

sw R5
o-

44 "W R3

72 5.0

sw R4

550100
5.0 SW R4 to R5 At 26.7 ft., quartz vein, 2 inch, dip 54'.

6 94
' 5.0 SW toIF R5

7 100 SW to F R55.0

21-

0

-544

-543

-542

541

540

539

538

-537

-536

-535

-534

533

-532

-531

530

-529

-528

-527

-526

-525

-524

523

-522

-521

-520

519

518

517

-516

515

-514

513

512

-511

510

509

508

507

506

505

Page 1 of 4
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ROCK LOG COPY BORING LOGS 6234120050 11 .19.12.GPJ WL.A9-8-06.GDT 11/19/12

Project Name and Job Number ,\ DLee Nuclear Station COL ame ¶ i I ROCK LOG - Boring No. B-2000
6234 - 12 - 0050 ITec -0

4) . Lithology Remarks W
An.

META-GRANODIORITE; gray (6/N).
41-

42-

43-

44-

45-

46-

47-

48-

49-

50-

51-

52-

53-

54-

55-

56-

57-

58-

59-

60 -

61-

62-.

63-

64,

65-

66-

67,

68-

69

70 -

71

72

73

74ý

75-

766

77

78

79

8 5.0 1005.01 F R5

9
5.05-0 100 F R5

10 ý -oý1005.0
F R5

11 5 97 SWtoF
5.4-0

R5

12 ý 88 SWtoF5.0 R5

13 ý -oý965.0
R5

META-GRANODIORITE; gray (6/N) and light red (2.5YR
5/6), and light gray (7/N), quartz and pink feldspar.

META-GRANODIORITE; gray (6/N), weathering visible on
fracture surfaces.

META-GRANODIORITE; gray (6/N).

META-GRANODIORITE; gray (6/N) and light red (2.5YR
6/8), quartz and pink feldspar.
META-GRANODIORITE; white (8/N), 98% quartz

META-GRANODIORITE; gray (6/N).

End of day 10/9/12
Start of day 10/10/12; water
level at 0 ft.

63.0 - 64.8 ft - 100% water
loss.

74 - 78.2 ft; slow progress

End of day 10/10/12
Start of day 10/11/12; water

504

503

502

501

500

499

-498

-497

-496

495

-494

493

-492

491

-490

489

488

-487

-486

-485

484

-483

482

-481

480

-479

478

477

476

475

474

473

-472

471

-470

469

468

467

-466

-465

14 4.8 88
5.0

SW R5

15

16

17

18

1.0
1.0
2.0

1.0
1.0

10-

100

100

100

100

F

F

R6

Page 2 of 4
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ROCK LOG COPY BORING LOGS 6234120050 11.19.12.GPJ WLA9-8-06.GDT 11/19/12

Project Name and Job Number
Lee Nuclear Station COL K LOG - Boring No. B-2000
6234- 12-0050 am0 11 Ct ROC

6 L-
0) Ly E ,

Lithology Remarks

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95.

96

97.

98
99.

100-

101

102
103

104-

105

106

107-

108-

109-

110-
111-

112-

113-

114-

115-

116-

1179

1189

119-

120

19 5.0 1005.0 F R5

5.020 - 98 F R5

21

22

3.0

2.0
2.0

100

100

R5

23 1 10ý915.0
R5

META-GRANODIORITE; white (8/N), light red (2.5YR 6/6)
with gray (5/N), decreasing pink feldspar content with
depth.

META-GRANODIORITE; gray (6/N).

At 88.4 ft., quartz vein, dip 54*.

META-GRANODIORITE; gray (6/N).
At 90-92.7 ft., quartz vein; 1.5 to 0.5 inch, dip near vertical.

At 97.2-97.4 ft., quartz vein with pink feldspar.

META-GRANODIORITE; gray (6/N).

At 102.5-103.1 ft., quartz vein.

At 114.5 ft., quartz vein, dip 600.

level at 0.2 ft.

78.2 ft; Sharpen bit.

92 ft; 100% water loss

Drill bit dull.

End of day 10/11/12.
Start of day 10/12/12; water
level at 0.15 ft.

-464

-463

-462

-461

460

459

-458

-457

-456

-455

-454

-453

452

451

-450

-449

-448

447

446

-445

444

-443

-442

441

-440

-439

438

-437

436

435

434

433

432

-431

430

-429

-428

-427

-426

425

24 1 98 R5

5.0 R5

26 94 F R5

27 - 11005.0
F R5

At 117-117.7 ft., META-QUARTZDIORITE, dip 600.
META-DIORITE; dark gray (4/N).

Page 3 of 4
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ROCK LOG COPY BORING LOGS 6234120050 11.19.12.GPJ WLAg-8-06.GDT 11119/12

Project Name and Job Number
Lee Nuclear Station COL LemNcea taio)OLe'' ROCK LOG - Boring No. B-2000

6234- 12- 0050 am ie.O ___

4) C r

CE Ix C Lithology Remarks w

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145-

146-

147

148-

149-

150-

151 -

152-

153-

154-

155-

156-

157-

158-

159-

META-DIORITE; dark gray (4/N).

28 5 100 F R5

29 2 - 100 F R5

-I-*-4 4 4-+ +

Total Depth 126.0 ft.
Groundwater encountered at 0 feet during drilling.
Borehole backfilled with grout on 10/23/12.

-424

-423

-422

-421

-420

419

418

417

416

415

414

-413

-412

-411

-410

-409

-408

-407

-406

-405

404

-403

-402

401

-400

399

-398

-397

-396

395

394

393

392

391

390

389

388

-387

386

385

Page 4 of 4
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Project Name and Job Number I
Lee Nuclear Station COL :m .. __II DRD ROCK LOG - Boring No. B-2001
6234-12-0050 ame&L CL ___

Type and Diameter of Boring Boring Location Unit 1 NI Total Depth
Rock core / HO / 3 inch N 1165894 E 1846423 100.5

Drilling Contractor and Rig Elevation and Datum Ground Water Depth Depth to Bedrock
TRI State Drilling / CME 75 / CME 55 544.5 feet MSL 0 feet 4.8 feet

Casing Size and Depth Length of Core Barrel and Bit No. of Core Boxes Date Started
NA 8.6 feet 9 10/13/12

Borehole Inclination
-90

Logged by
M. Flanik

Date Completed
10/16/12

a,

a,,
0

0

C.,

z 0
0,

CI

a,

a,
a) [l-a,

no

'a,
Si-

Reviewed by / Date M. Gray 10/17/12

Reviewed by/ Date M. Gray 11/19/12

Lithology Remarks
>

IFn 4-- 1, T.

1-

2-

3-

4-

5-

6-

7-

8

9

10

11

121

131
14

15

16

17-

18

19

20

21

22

23

24

25

26

27

28

29-

30

31

32

33
:34-

35-

36-

37-

386

39-

Concrete with rebar removed using 6 inch thin wall bit
from 0 to 4 ft.

1,

2

3

4

5

0.5

5.0
R3

2.6
2.6

2.4
2.4

88 F R4

R5

META-DIORITE; black (2.5/N), fine grained, few quartz
veins, CONTINUOUS ROCK.

META-DIORITE; greenish black (2.5/1 10Y), fine
graned, few quartz veins.

META-DIORITE; very dark greenish gray (3/1 1OGY),
few thin quartz veins, thicker 14.5 - 15 ft.

META-DIORITE; very dark greenish gray (3/1 1OGY),
with thin quartz veins.

88

___ 71 SW R5

Begin rock coring at 4 ft;
RQD is applicable to rock
only.
Concrete .to rock interface at
4.8 ft.

Fluid color changes from
gray to brown and back to
gray.

End of day 10/13/12
Start of day 10/14/12; Water
level at 0 ft.
Drilling water changed from
gray to bluish gray.
"Deglaze" bit.

"Deglaze" bit.

-544

-543

-542

-541

-540

-539

-538

-537

-536

-535

-534

-533

-532

-531

-530

-529
-528

-527

-526

-525

-524

-523

-522

-521

.520

-519

518

517

516

515

514

513

512

511

510

509

508

507

506

505

6 -g194 F R5

7

8

9

10

11

12

13

5.01

2.2
2.2

2.7

10.91

11.21

1.4

2.3
2.7

80

100

89

100

89

85

F

F

F

F

F

F

F

R5

R5

R5

R5

R5

R5

R5

META-GRANODIORITE; bluish gray (6/1 10B), medium
grained.

1;4 100 F R5:1flg.13 1 0 -'15
n . 5J, 1Ln on+, F R5

40( WNI W I-[ IL _ _ _ _ __ _ _ _ _ I _ _ __
.v

Page 1 of 3
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ROCK LOG COPY BORING LOGS 6234120050 11 .15.12.GPJ WLA9-8-06.GDT 11/16/12

Project Name and Job Number Dan
Lee Nuclear Station COL R LOG -on .B2
6234-12-0050 amec0 .L.. ' ROCK LOG - Boring No. B-2001

- ((D

Z a: a: _ . Lithology Remarks

4.9

5.0

"Deglaze" bit.
"Deglaze" bit.

16 88 F R5

SW R4

17 1 765.0

META-GRANODIORITE; dark greenish gray (4/1 1OG),
fine grained, quartz vein with calcite, sheared along
foliation.

META-GRANODIORITE; dark bluish gray (4/1 5PB),
medium grained, with quartz veins.

META-GRANODORITE, dark bluish gray (4/1 5PB),
medium grained.
At 54.5-55.5 ft., quartz vein, dip 75'.

F R5

18 1 88

19 1 96 F R5

20 1 ý211001 F R51.2
META-DIORITE; dark greenish black (2.5/1 10G), fine

Aorained.

21 1 891 F R5

4.7221 fl 100 F R5

META-GRANODIORITE; dark bluish gray (4/1 5PB),
medium grained, few quartz veins.
META-GRANODORITE; dark bluish gray (4/1 5PB),
medium grained, with vertical quartz veins.

META-GRANODORITE; dark bluish gray (4/1 5PB),
medium grained.

At 74.2-74.5 ft., quartz veins.
META-GRANODIORITE; dark bluish gray (4/1 5P8),
medium grained.
META-GRANODIORITE; dark bluish gray (4/1 5PB),
medium grained, few quartz veins.

Fluid color changes from
light gray to dark gray.

End of day 10/14/12
Start of day 10/15/12; Water
level at 0.05 ft.
"Deglaze" bit.

"Deglaze" bit.

"Deglaze" bit.

0.4 ft. of Run 21 recovered
with Run 22.

Inner barrel full, pull out.

Tube locks up, pull rod.

"Deglaze" bit.

-504

-503

-502

-501

-500

499

498

-497

-496

-495

-494

493

492

491

490

489

488

-487

-486

-485

484

-483

482

481

480

-479

478

477

476

475

-474

473

-472

471

-470

469

468

-467

-466

-465

5.0
5.0

-- F R5

24 100 F R5

25 1 100 F R5
1.1

26 1-9 76 F R5

Page 2 of 3
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ROCK LOG COPY BORING LOGS 6234120050 11.15.12.GPJ WLA9-8-06.GDT 11116/12

Project Name and Job Number •.. -.
Lee Nuclear Station COL ROCK LOG - Boring No. B-2001
6234-12-0050 ameO LCL

5, - ,26 8

k Lithology Remarks W Z=t
BA---- - - -________________n_______________________

81

82

83

84

85

86

87

88

89

90

91

92

93.

94.

95.

96

97.

98

99.

100-

101.

102

103-

104-

105-

106-

107-

108-

109-

110-

111 -

112-

113-

114-

115-

116-

117

118

119-

28
1.1

01.8

3.1

11bb
1001 R5

Blocked up

29 821 F R5

4.8
30 18 94 F R5

META-GRANODIORITE - dark bluish gray (4/1 5PB),
medium grained.

At 84.2 ft., META-DIORITE vein.
META-GRANODIORITE; dark bluish gray (4/1 5PB)
medium grained, few dark veins, trace dark biotite
porphroblast.

META-GRANODIORITE; dark bluish gray (4/1 5PB),
medium grained, trace thin, dark veins.

Blocked up; top of core
rounded.
Change bit.
End of day 10/15/12
Start of day 10/16/12; water
level at 0.0 ft.

"Deglaze" bit.

Inner barrel blocked. Pull
out and change bit.

464

463

462

461

460

459

458

457

456

455

454

453

452

451

-450

-449

448

447

-446

-445

31 1-".1 83 F R5

32 r 3.0m-3.0n

2.8
3.0

1001 F R5

R533 931 F

Total Depth 100.5 ft.
Groundwater encountered at 0 feet during drilling.
Borehole backfilled with grout on 10/24/12.

-443

-442

-441

-440

-439

-438

-437

-436

.435

.434

.433

432

-431

430

429

428

427

426

425
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ROCK LOG COPY BORING LOGS 6234120050 11.19.12.GPJ WLA9-8-O6.GDT 11/19/12

Project Name and Job Number
Lee Nuclear Station COL eo r6A , =Fh R O
6234- 12- 0050 aR- oring No.

Type and Diameter of Boring Boring Location Unit 1 NI Total Depth
Rock core / HQ / 3 inch N 1165782 E 1846365 225.6

Drilling Contractor and Rig Elevation and Datum Ground Water Depth Depth to Bedrock
AMEC / L. Carter / CME750 X 558.8 feet MSL 12.5 feet 6.6 feet

Casing Size and Depth Length of Core Barrel and Bit No. of Core Boxes Date Started
NA 8.6 feet 15 10/13/12

Borehole Inclination
-90

Logged by
R. Ortiz

Date Completed
10/16/12

0)
0

aZ C-) 0
a

0)

Reviewed by/Date M. Gray 10/17/12

Reviewed by/Date M. Gray 11/19/12

U)

CD

'-a

Lithology Remarks

Concrete with rebar removed using 6 inch thin wall bit from
0 to 2.9 ft.

Fill Concrete (unreinforced).

2

2.7
2.7

4.8 92 F
R5

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium grained, massive, close to
very closely spaced healed fractures dip 600, healed
fractures may be along dominant foliaion orientation,
CONTINUOUS ROCK.

0.41

4.8
4.8

-I.Not Recovered - See remarks.

3 96 F R5

4 5.0 15l00F R5

Begin rock core drilling at 2.9
ft. ROD applicable to rock
only.

Concrete to rock interface at
6.6 ft.

The drill bit damaged at end of
run 2, (10.4 ft), 0.2 ft of core
left in hole. Unable to continue
until bit pieces were removed
from borehole. Tricone bit
used to advance from 10.4 to
10.8 ft. No core recovery
possible.

28 ft; 100% water loss.

End of day 10/13/12
Start of day 10/14/12; water
level at 14 ft.

33 ft: 100% water loss

36.6 ft: "dry sharpen" bit

38 ft: "dry sharpen" bit

•0

558

557

556

555

554

553

-552

551

-550

-549

548

547

-546

-545

544

-543

-542

-541

540

-539

538

-537

-536

-535

-534

-533

532
531

530

529

528

527

526

525

524

-523

522

-521

520

519

5 5.05 100 F R5

6 . 58 F R5

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium grained, massive,
moderately close foliation (old healed fractures) dip 600.

META-GRANODIORITE; bluish gray (5PB 5/1), medium
grained grained, massive, 40% quartz, 40% feldspar, 20%
mafics, quartz has been recrystalized as has the feldspars.
Very close to closely spaced healed fractures dominant dip
600.
small mafic xenolith offset by healed fracture. Offset is
4-6mm.

7 5.0
F R5

8 ý--.'.'6 92 F R5
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ROCK LOG COPY BORING LOGS 6234120050 11.19.12 GPJ WLA9-8-06.GDT 11/19/12

Project Name and Job Number rLee Nuclear Station COL amectoj L'74 ý OK O - Boring No. B-2002
6234 - 12 - 0050

40 Z -Lithology 
Remarks

41-

42-

43-

44-

45-

46-

47-

48-

49-

50-
51-

52-

53-

54-

551

56-

57J

58-

59-

60
61-

62-

63i

64
65

66

67

68

69-

70o

71

72
73-

74-

75-

76-

77

78i

791

9 705.0 F

R3

R5

R5

At 39.8-40.4 ft., META-DIORITE; greenish black (1OBG
2.5/1), fine grained, massive, sharp 800 dipping upper
contact, olive yellow (2.5Y 6/8), tight.

At 47.1-48.1 ft., quartz vein, 4mm to 5cm thick, dip 80o
10 ý- 1005.0

F

11

12

3.0
3.0

1.5
2.0

100

F R5

75

META-GRANODIORITE; bluish gray (5PB 5/1), medium
grained, massive, close spaced healed fractures (foliation),
\dip 60'./

\META-DIORITE; greenish black (1OBG 2.5/1), fine grained,/[massive.

META-GRANODIORITE; bluish gray (5PB 5/1), medium
grained, massive, close spaced healed fractures (foliation), t
dip 600. /I

Run 9 may be short 0.1 ft due
to slight change in rig height.
40.8 ft; Switch to Series #2 bit.

Run 12 recovered 1.5 ft; lower
0.5 ft of core fell out and
wedged in hole; not retrieved
by run 13.

Lower 0.5 ft. of core is
damaged trying to remove
from core barrel.

13 t-5 98 R5

META-DIORITE; greenish black (1OBG 2.5/1), fine grained,/

META-GRANODIORITE; bluish gray (5PB 5/1), medium
grained, massive, close spaced healed fractures (foliation),
dip 600.

518

517

516

515

514

-513

-512

-511

-510

-509

508
-507

506

505

504

503

502
-501

-500

-499

-498

-497

-496

-495

7494
-493

.492

-491

-490

489

-488

.-487

-486

.-485

-484

.483

-482

-481

-480

- A70

14 5-0ý985.0
R5

META-DIORITE; dark bluish gray (5PB 4/1), fine grained,
massive.

15 50 94 F R5

META-GRANODIORITE; bluish gray (5PB 5/1), medium
grained, massive, close spaced healed fractures (foliation),
dip 600.

At 66.2-67.2 ft., healed brecciated zone, quartz veins fill in
void spaces.

META-DIORITE; greenish black (10BG 2.5/1), fine grained,
massive, moderately close spaced quartz veins.

At 71.6 ft., 6 cm wide healed fracture, healed with quartz
and calcite open void space with small quartz and calcite
crystals and pyrite.16 5.0 100

S5.0
F R5

R5

META-DIORITE to META-QUARTZDIORITE; fine to
xmedium arained.

17 5 100
META-DIORITE; greenish black (10BG 2.5/1), fine grained,
massive, moderately close spaced quartz veins to 79 ft.F

Page 2 of 6



Enclosure 1
Duke Energy Letter Dated: May 02, 2013

APPENDIX 2AA, Attachment 6

Page 188 of 231

ROCK LOG COPY BORING LOGS 6234120050 11.19.12.GPJ WLA9-8-06.GDT 11/19112

Project Name and Job Number -

Lee Nuclear Station COL ROCK LOG - Boring No. B-2002
6234- 12- 0050 am ec L

0 C 4) 0 a) m
o Lithology Remarks U

80- 4- 1

81-

82-

83-

84-

85-

86-

87-

88-

89-
9o-

91

92-

93-.

94-

954

96-

975

98-

99-

100-

101-
102-

103-

104-

105-

106-

107-

108-

109-

110-
111-

112-

113-

114-

115-

116-

117

118

119

120

At 81-84.1 ft., quartz and epidote veins, moderately closely
spaced, some veins offset by thinner veins. Some
brecciation.

18 5 1001.00 F R5

19 5.0 100 F R5

20 ý.0 90 F R5

21 ý ýoý1005.0
R5

META-GRANODIORITE; bluish gray (5PB 5/1), contact dip
at 300.

At approximately 92 ft., quartz vein 3 cm thick, dip 800.

At 96.4 ft., quartz vein, 3.5 cm, dip 800.

META-GRANODIORITE, bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained, massive,
moderately dose to cloase spaced healed fractures
(foliation), dip 600, 20% quartz, 40% feldspar, 40% mafics.

111.2 ft; Mafic xenolith 0.4 ft long.

-478

-477

-476

-475

-474

-473

-472

471

470

469

468
-467

466

465

-464

463

462

461

460

-459

458

457

456

455
-454

-453

-452

-451

-450

-449

-448

-447

.-446

-445

.-444

-443

-442

-441

-440

-439

22 1 985.0 R5

End of day 10/14/12
Start of day 10/15/12; water at
12.5 ft.

5.023 fl 98 F R5

24 50 1005.0
F R5

25 ý 973.6 F R5

1.4
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ROCK LOG COPY BORING LOGS 6234120050 11.19.12.GPJ WLA9-8-06.GDT 11/19/12

Project Name and Job Number ;Th ri

Lee Nuclear Station COL ROCK LOG - Boring No. B-2002
6234 - 12 - 0050 ameO L C-1

Z0 0

o c1  Lithology Remarks
120 ..--....

121-

122-

123-

124-

125-

126-

127-

128-

129-

130-

131-

132-

133-.

134-

135-

136

137.

138-

139-

140,

141-

142

143-

144

145

146

147-

148

149

150

151

152-
153-

154-

155-

156-

157

158

159

ZoLIIM 1 ___

27 U 100S5.0
F R5

28 5 100 F R5

29 5 100 F R5

30 ý ýo11005.0
R5

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1) medium to coarse grained, massive,
quartz and feldspars crystals appear to be recrystalized
(granofelsic texture), 20% quartz, 40% feldspar, 40%
mafics, fused grain boundaries.

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained, 20%
quartz, 40% feldspars, 40% mafics, moderately close to
wide spaced mafic xenoliths.

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained, massive,
moderately close to wide spaced mafic xenoliths, 20%
quartz, 40% feldspar, 40% mafics.
At 153-154 ft., quartzlfeldpsar vein, 2 cm thick, dip 80°.
850.

At 158.9 ft., quartz vein, 2-3 cm thick, dip at 800.

125.6 ft; Replace bit, Series #6
bit.

142 ft; dry sharpen bit.

144 ft; Water circulation
returns to the surface. Light
grayish brown return water.

End of day 10/15/12
Start of day 10/16/12; water
level at 12.2 ft.

Very weak water return to the
surface. Not enough to
recirculate, just enough to fill
borehole up to ground surface.
Still losing water.
154 ft; dry sharpen bit.

-438

437

-436

-435

-434

-433

-432

-431

-430

-429

-428

-427

-426

-425

-424

-423

-422

-421

-420
-419

-418

417

416

415

414

413
.412

411

410
.409

.408

407

406

405

404

403

402

401

400
,'00

31 5-0 905.0
F R5

5.032 100 F R5

31 - 1005.0
F R5

34 5.0
5.0 1001 F R5
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ROCK LOG COPY BORING LOGS 6234120050 11.19.12.GPJ WLA9-8-06.GDT 11/19/12

Project Name and Job Number
Lee Nuclear Station COL e-2624 2 00amec LbP ROCK LOG - Boring No. B-2002
6234 - 12 - 0050 mc9LC I--

0-I Lithology Remarks S

11.- Re ak.

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183
184-

185

186

187-

188-

189-

190-

191-

192-

193-

194-

195-

196-

197-

198-

199-

35 5- ý100 F R5

36 15-011005.0 F R5

37 5.0
5.0 100 R5

38 5 100

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained, massive,
20% quartz, 40% feldspars, 40% mafics with fused grain
boundaries, moderately close healed fractures (foliations)
dip at 60'.

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained, massive,
30% quartz, 40% feldspars, 30% mafics, fused grain
boundaries.
At 181.6 feet: brecciated zone 0.2 feet thick, healed with
quartz up to 4cm thick.

Consistently using more than
500 gallons of water per run.

Light gray return water at
ground surface.

181 ft; dry sharpen bit.

192.1 ft: dry sharpen bit.

R5

398

397

396

395

394

393

-392

-391

-390

-389

-388

-387

-386

-385

-384

-383

-382

381

380

379

-378

-377

-376

-375

374

-373

372

371

-370

-369

-368

367

-366

-365

364

363

362

361

360

359

5.039 I- 100 R5

40 •- 196 F R5

5.041 96 F R5

42 5.0
5.0

META-DIORITE; dark bluish gray (5PB 4/1), fine frained,
Astrong.961 F R5

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5P8 4/1), medium to coarse grained, massive,
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ROCK LOG COPY BORING LOGS 6234120050 11.19.12.GPJ WLA9-8-06.GDT 11/19/12

Project Name and Job Number -,
Lee Nuclear Station COL
6234- 12- 0050 amec LQJ. ROCK LOG - Boring No. B-2002

W E- Lithology Remarks LU
9fltnn__________

201-

202-

203-

204 -

205-

206'

207-

208-

209-

210-

211-

212-

213-

214-

215-

216

217-

218i

219i

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234-

235

236

237

238

239

30% quartz, 40% feldspars, 30% mafics, fused grain
boundaries.

4 - 1005.0
F R5

5.044••100 F R5

45 1 100 F R5

46 - 1945.0

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained, grain
boundaries fused, massive, 30% quartz, 40% feldspars,
40% mafics.

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained, grain
boundaries fused, massive, 30% quartz, 40% feldspars,
40% mafics, moderately close to dose spaced quartz veins
throughout core run.
At 216-219.5 feet: healed brecciated zone, greenish gray
(1OGY 5/1) to dark greenish gray (1OGY 4/1),
mineralization overprints the meta-granodiorite texture.
At 220.6 ft., quartz vein (up to 1.5 cm thick) with pyrite.

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained, granofels
texture, grain boundaries fused, massive, 30% quartz, 40%
feldspars, 40% mafics.

F R5

215.6 ft; Dry sharpen bit.

224.6 ft: Rods stuck and
almost siezed the rig.

358

-357

356

-355

-354

-353

-352

-351

-350

-349

-348

- 347

- 346

-345

-344

-343

-342

-341

-340

-339

-338

-337

-336

-335

-334
333

332

331

330

329

.328

.327

.326

.325

.324

*323

.322

.321

.320

319

47 ý -oý95 F
5.0

R5

Total Depth 225.6 ft.
Groundwater encountered at 12.5 feet during drilling.
Borehole backfilled with grout on 10/23/12.

Page 6 of 6



Enclosure 1
Duke Energy Letter Dated: May 02, 2013

APPENDIX 2AA, Attachment 6

Page 192 of 231

ROCK LOG COPY BORING LOGS 6234120050 11.19.12.GPJ WLA9-8-06.GDT 11/19t12

Project Name and Job Number -OR

Lee Nuclear Station COL am ̂ ,. ROCK LOG - Boring No. B-2003
6234 - 12 - 0050 aI ' 9 . _L'

Type and Diameter of Boring Boring Location Unit 1 NI Total Depth
Rock core / HQ / 3 inch N 1165774 E 1846449 54.6

Drilling Contractor and Rig Elevation and Datum Ground Water Depth Depth to Bedrock
TRI State Drilling / CME 75/ CME 55 559 feet MSL 13.5 feet 4.8 feet

Casing Size and Depth Length of Core Barrel and Bit No. of Core Boxes Date Started
NA 8.6 feet 5 10/9/12

Borehole Inclination Logged by Date Completed
-90 M. Flanik 10/12/12

Reviewed by/Date M. Gray 10/17/12
Reviewed by/Date M. Gray 11/19/12 .

SLReviewed by /RDate Gy1 9

Lithology Remarks L

1-

2-

3-

4-

5

6-
7-i

816
9

10,

11
122

13

14-

15
16
17
18ý

19-

20-
21

22

23-

24-

25

26

27

28

29-

306
319

32

33

34

35
36

37
38-

39

At 0-3ft., CONCRETE with rebar removed with 6 inch thin
wall bit.

CONCRETE; pink and reddish gray (2.5YR 8/3 and 4/1).

2

5

1.0,
0.3

0.4
0.40.
:0.2

0.2
3.6
3.6)

MW R4 META-DIORITE; black (2.5/N), fine grained,
\CONTINUOUS ROCK. /

META-GRANODIORITE; very dark gray (3/N), medium
grained, few quartz veins.88 SW R4

6 ýýo1925.0 SW to F R5

T

7 s--o 965.0 R5

sw

8
4. 66 -

5.0 6
-1

R5

Begin rock core at 3 ft. RQD
applicable to rock only.

Concrete to rock interface at
4.8 ft.
RQD for runs 3 and 4 not
calculated due to short run
length.
Change bit for Run 5

Slight rig shake at 28.8 feet.

RQD for run 12 not calculated
due to short run length.

100% water loss.
Barrel jammed.
Pumo Stocked.

-558

-557

-556

-555

-554

-553

- 552

-551

-550

-549

-548

- 547

- 546

-545

-544

-543
542

-541

-540
-539

-538

- 537

-536

.535

.534

.533

.532

.531

.530

.529

-528

.527

526

525

524
523

522

521

520

519

9 4.8
5.0

META-DIORITE; very dark gray (3/N).

META-DIORITE; black (2.5/N) and trace light greenish gray
(8/1 1OYB), fine grained.

79 F R5

10 4 985.0
F R5

11 !8195
4.8 F R5

META-GRANODIORITE; gray (6/N), medium grained, few
quartz veins, contact dip at 750.

12 0.2
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ROCK LOG COPY BORING LOGS 6234120050 11.19.12.GPJ WLA9-8-06.GDT 11119/12

Project Name and Job Number .
Lee Nuclear Station COL e49 r ir,+
Lee4 Nuclea 0050 CmOL ROCK LOG - Boring No. B-2003
6234 -12 - 0050 alfeL''0 Cl ý

T C,)
Z ~CC

(2 S Lithology Remarks

41-

42-

43-

45-

46-

47-

48-

49-

50-
51-

52-

53

54-
55-

56-

57-

58-
59-
60o
61

62

63

64
65

66

67

68

69

70
71

72

73

74

75-

76-
77-

78-

79-

End of day 10/9/12
Start of day 10/10/12

13 F R5

14 1 69 F R5

META-DIORITE; fine grained, black (2.5/N).

META-DIORITE; very day greenish gray (3/1 5BG), fine
grained.

15 4.9194 F R5

Rig shakes the entire run.
(may be mechanical)

Rig shaking throughout Runs
14, 15, 16 and 17

End of day 10/10/12.
Start of day 10/11/12; water
level at 12.77 ft.
Switch rig to CME 55 on
10/11/12.
End of day 10/11/12.
Start of day 10/12/12; water
level at 13.44 ft.
Rig shaking continues through
Run 17. Further drilling not
possible. Boring abandoned.

,16 10.4 100 F R5
117 H41

0.2

Total Depth 54.6 ft.
Groundwater encountered at 13.5 feet during drilling.
Borehole backfilled with grout on 10/23/21.

518

517

516

515

514

513

512

511

510

-509

508

507

-506

-505

-504

503

-502

501

-500

-499

498

497

496

495

-494

-493

-492

491

7490

489

488

-487

7486

-485

484

483

482

-481

-480
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PflCIC I flOC.flPV RflRINflIflfl~R93419AOM ii iv flOP] WI AS-S-OR CIII 11114/fl

Project Name and Job Number Dun
Lee Nuclear Station COL - Bame34 L-J 12-05 ROCK LOG - Boring No. B-2004. 6234 - 12- 0050 __ _ _ "___ )"

Type and Diameter of Boring Boring Location Unit 1 NI Total Depth
Rock core/ HQ /3 inch N 1165937 E 1846506 101.0

Drilling Contractor and Rig Elevation and Datum Ground Water Depth Depth to Bedrock
AMEC / J. Landeros / CME 550 X 544.6 feet MSL 0 feet 4.8 feet

Casing Size and Depth Length of Core Barrel and Bit No. of Core Boxes Date Started
NA 8.6 feet 9 10/12/12

Borehole Inclination
-90

Logged by
M. Harvey

Date Completed
10/14/12

01

a
0)
0

a
6

z

C-,

d) o ki
o ~
~ 41 (0;'01

ci~ Li-

Reviewed by / Date

Reviewed by / Date

Lithology

M. Gray 10/17/12

M. Gray 11/19/12

Remarks

At 0-3ft., CONCRETE with rebar.

1 1_ At 3-4.8ft.; FILL CONCRETE; pale yellow (2.5Y 7/3) and
gray (5/N).

2 5.0 1005.0
SW R4 to R5

MVETA-GRANODIORITE; gray (5.5/N), [average black
(2.5/N), gray (6/N) (2.5YR 6/3)], CONTINUOUS ROCK.

At 11.9 ft., 1/4 inch concrete infilled fracture.
3 925.0 SW R4 to R5

4 5.0 90~ SW R4 to R5

Cored using 6-inch thin wall
coring tool.

Rock core drilling begins at 3
ft, RQD applicable to rock only.

Concrete to rock interface at
4.8 ft.

End of day 10/12/12.
Start of day 10/13/12; water
level at 0.0 ft.

>

wu t

544

543

542

541

540

539

538

537

-536

535

-534

533

-532

-531

530

-529

-528

-527

-526

-525

-524

-523

-522

-521

-520

519

-518

-517

=516

=515

-514

=513

-512

-511

-510

-509

=508

-507

=506

-505

5 5-0 MW to5.0 8 R4 to RE

6 U0ý92
5.0

SW IR4 to RE

7 4.8 90
5.0

R5

8 s1-0 905.0 R5
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ROCK LOG COPY BORING LOGS 6234120050 11.15.12.GPJ WLA9-8-06.GDT 11/15/12

Proj Name and Job Number IrI
Lee Nuclear Station COL TROCK LOG Boring No.
6234- 12- 0050 arn t Rr

2 D

40 W U Lithology Remarks

41-

42-

43-

44-

45-

46-

47-

48-

49-

50-

51-

52-

53-

54-

55-

56-

57-

58-

59-

60.

61,

62

63

64

65

66

67-

68

69

70

71

72-

73-

74-

75-

76-

77-

78

79

9 5.0 F R5 At 41.6 ft., quartz vein; 2 inch, dip 540.
META-DIORITE; dark gray (4/N), foliation dip 54° with less
than 1/4 inch quartz veins.

10 1 90 R5

META-GRANODIORITE; gray (6/N).

META-DIORITE; dark gray (4/N).

115--- ý845.0
R5

META-GRANODIORITE; gray (6/N).
Contact with above META-DIORITE dip 540.

12 2.4 92

100

R5

R5
13 2.6

F

5.0
5.014 86 F R5

15 ý- 11005.0
F R5

56.4 ft; replace bit.

End of day 10/13/12.
Start of day 10/14/12; water
level at 0 ft.

504

503

502

501

500

499

498

497

-496

-495

-494

-493

-492

-491

-490

-489

-488

-487

486

485

-484

483

482

481

480

479

478

477

476

475

-474

473

472

471

470

469

468

467

466

465

16 1-0 93 F R5

17 t 90 SW to F R5
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ROCK LOG COPY BORING LOGS 6234120050 11.15.12.GPJ WLA9-8-06.GDT 11/15/12

ProjeCt Name and Job Number BUD -r-Lee Nuclear Station COL I ROCK LOG - Boring No. B-2004
6234- 12- 0050 am _J !. -L o2

An £1 Lithology RemarksAn -- ,- - - -_ _--_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100-

101

102

103-

104-

105

106-

107-

108-

109-

110-

111-

112-

113-

114-

115'

116-

117-

118-

119-

R5

META-GRANODIORITE; gray (6/N).

18 ý 88 SWtoF

At 85.5 ft., quartz veins 1/4 to 1.5 in., dip 54'.
15.019 5- 00 R5

I At 88.0 ft., quartz veins 1/4 to 1.5 in., dip 540.

20 5-0 1005.0
R5

21 5.0 100 R5

22•2-0 100 F R5

-464

-463

-462

-461

-460

-459

-458

-457

-456

-455

-454

-453

-452

-451

-450

.449

448

-447

-446

.445

.444

443
-442

-441

-440

.439

-438

437

436

435

434

433

432

431

430

429

428

427

426

425

-4--I--I- 4------------/-----s +

Total Depth 101.0 ft.
Groundwater encountered at 0 feet during drilling.
Borehole backfilled with grout on 10/24/12.

14•J
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Project Name and Job Number COL L - Boring No. B-2005
Lee Nuclear Station COL 1 -eme• L __ P' ROCK LOG - Boring No. B-2005
6234- 12- 0050 ame aO

Type and Diameter of Boring Boring Location Unit 2 NI Total Depth
Rock core / HQ / 3 inch N 1165972 E 1847268 225.0

Drilling Contractor and Rig Elevation and Datum Ground Water Depth Depth to Bedrock
AMEC / L. Carter / CME750 X 550.3 feet MSL 2 feet 0.6 feet

Casing Size and Depth Length of Core Barrel and Bit No. of Core Boxes Date Started
4 inch PVC SCH40 /1 feet 8.6 feet 16 10/8113

Borehole Inclination Logged by Date Completed1 -90 R. Ortiz 10/13/12

0 Q aReviewed by/Date M. Gray 10/18/12

- Reviewed by/ Date M. Gray 11/19/12 .

0 Lithology Remarks WU.
(: U

HI=1 I nlatratd fnr rHrill rinat,"roata
FILL laced for drill ri access

1 3.71--15 SW to F IR4 to RE

3

4

6

0.4

4.6
4.6

4.0
4.0

80 1SWtoFIR4 to RE

100

GRANO-DIORITE - highly fractured.
I META-GRANODIORITE; dark bluish gray (5PB 4/1),

medium to caorse grained, massive, few mafic
xenoliths, main rock composition is 40% quartz, 30%
feldspar (kspar), 30% mafics. Joint surfaces are
moderately weathered with FeO2 staining and scondary
mineralolgy.
CONTINUOUS ROCK at 5 feet.

10.9-11.0 ft; "MW to F".

META-GRANODIORITE; bluish gray (5PB 4/1), medium
to coarse grained, massive.
At 16.2-16.8 ft., healed shear zone, grayish green (5GY
2.5/1) to greenish black (5GY 2.5/1), close healed
fracture spacing.

44 SWtoFR4toRE

75 R4 to RE

Not recovered, core
destroyed during initial
casing advancement.
Begin rock coring at 1.3 feet.

End of day 10/8/12.
Start of day 10/9/12; water
level at 0.6 ft.

New bit series 6 at 11.0 feet.
RQD for run 5 not calculated
due to short run length.

Light gray return water.

Rod chatter, driller reduces
RPM.

7 •- 196

8 m- 1 89

F

SW to F

R4

R4

R4

550

549

548

547

546

545

-544

543

542
-541

540

539

538

537

536

535

534

1533

532

531

530
1529

528

-527

526

-525

524

523

522

521

-520

519

518

-517

-516

515

514
.513

-512

511

9 5-01100 F R4

META-DIORITE, greenish black (1OBG 2.5/1), fine
grained, massive to schistose texture, foliation dip 60°,
secondary mineralization within healed fractures, closely
spaced fractures and quartz veins, chlorite and epidote
common within zones of high schistocity.

At 29 ft; 2 cm wide deformed quartz vein, discontinuous.

META-DIORITE; greenish black (10BG 2.5/1), fine
grained, massive, fractures (open and healed) are
closely spaced, fractures are mineralized with epidote,
chlorite and quartz healed fractures are between 1mm
and 5mm wide.

At 37 ft; trace pyrite crystal along fracture planes.

1 5.0 100 F R5

11 1 92 F R5

4U
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ROCK LOG COPY BORING LOGS 6234120050 11.15.12.GPJ WLA9-8-06.GDT 11/16/12

Project Name and Job Number -r.URU

Lee Nuclear Station COL L TKT-T 1 1
"..Z2 ROCK LOG - Boring No. B-2005

6234 - 12 - 0050 ame L C il

0~ a ) 
0

an I W0 1 Lithology Remarks L

41-

42-

43-

44-

45-

46-

47-

48-

49-

50'

51

52

53

54

55
56

57

581
591

60 -

61

62

63

64

65
66

67-

68i

69

70-

71

72

73

74-

75-

76-

77-

78-

79-

12 10 100 F R5

13 1 L 94 R4

META-DIORITE; greenish black (10GY 2.5/1) to very
dark greenish gray (51 3/1), fine grained, massive,
fractures (healed and open) are very close to closely
spaced , fractures are healed with quartz, chlorite, and
epidote. Fractures are randomly oriented but typically
dip between 40*- 600. Fractures (healed) are between
1mm and 5mm wide.

Between 50.2 feet and 55 ft, increased number and size
of quartz filled veins. Veins are closely spaced and dip
between 40*- 90'.

U0.2

4.81
4.815 100 R4

16 1 98

R4

R3

R4

R5

META-GRANODIORITE; vein, dark bluish gray (5PB
4/1), medium grained, mylonitic fabric dip 55*- 600. 50% f

\quartz, 40% k-spar, 10% mafics. I
META-DIORITE; greenish black (10GY 2.5/1) to very
dark greenish gray (5G 3/1), fine grained, massive,
fractures (healed and open) are very close to closely
spaced, fractures are healed with quartz, chlorite, and
epidote. Fractures are randomly oriented but typically
dip between 40°- 600. Fractures (healed) are between
11am and 5mm wide.
zone of high schistocity at 57.8 ft.

Strong metamorphic foliation throughout Run 16 (50 -
0' dip).

17 1 o 100 f

End of day 10/9/12
Start 10/10/12; water level at
1.2 ft.

RQD for run 14 not
calculated due to short run
length.

At 70 ft; Drill rate slowed
significantly within the quartz
rich meta-granodiorite.
Light gray return water.

Light gray return water.

Driller states "smooth
drilling".

510

509

508

507

506

505

504

-503

-502

-501

-9500
-499

498

497

496

495

494

493

492

491

490

489

488

487

486

485

484

483

482

481

480

479
478

477

476

475

474

473

472

-471

18 1' 100 F R5

MI- 1A-f.RAN)UOIUOII IE; bluish gray (bSB 411), medium
to coarse grained, massive, 40% quartz, 50% feldpsar,
10% mafics, metamorphic fabric observed within run 16
is absent (not dominant), moderately close joint spacing.
At 67 ft; Moderately close mafic zenolith spacing.
At 67.6 ft; Quartz veins, dip 80° closed up to 5mm thick,
margins mineralized with probably biotite. Increase in
feldspar (plagioclase) content within meta-granodiorite
matrix along margin of vein.

Few moderately spaced veins.

At 75 ft; decrease in feldspar content 40% quartz, 40%
feldspars, 20% mafics.

19 1 100 F R5

R520 } 1 jo110 F

fir)
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ROCK IL00 COPY ROPING LOGS 6234120050 11.15.12.GPJ WLA9-8-06.GDT 11/16112

Project Name and Job Number
Lee Nuclear Station COL
6234- 12 -0050 ares ,

8) 0 0 4
02 8 a Cc

W O 3: Lithology Remarks Lt
80 ..--.- - -

81-

82-

83-

84-

85-

86-

87-

88-

89-

90-

91-

92-

93-

94-

95-

96-

979

9 8 J

994
100•

101

102

103

104J

105

106

107

108

109

110
111-

112

113-

114

115

116

117
118-

119-

21 I'I 10021 6 F

F

R5

R52.4

META-GRANODIORITE; bluish gray (5PB 4/1), medium
to coarse grained, massive, 40% quartz, 40% feldpsar,
20% mafics, metamorphic fabric observed within run 16
is absent (not dominant), moderately close joint spacing.

META-GRANODIORITE - bluish gray (5PB 4/1),
medium to coarse grained, massive, 30% quartz, 40%
feldspar (not k-spar), 30% matics, very slightly fractured,
very weak, widely spaced metamorphic fabric.

23 1 -o11005.0 R5

24 151 100 R5

25 1 O1905.0
F R5

At 82.6 ft; Bit blocked off and
lost circulation. Drilling was
stopped and Run 21 was
pulled.

Light gray return water.
at 97 feet - "dry sharpen" bit

At 100 feet the core broke
too high. In an attempt to
recover the lower 0.5 feet the
stick up at the bottom broke
and angled in the hole. This
caused the recovered lower
0.5 feet of run 25 to be
damaged.
End of day 10/10/12
Start 10/11/12; water level at
0.5 ft.

At 117 ft; light grayish brown

return water.

118.6 ft: dry sharpen bit.

-470

-469

-468

-467

466

465

464

463

462

461

-460

459

458

457

456

455

-454

453

-452

451

450

449

448

447

446

445

444

443

442

441

440

439

438

437

436

435

434

433

432

431

26 1 o 100 F R5

-_gradual transitional contact over 5 in. I

27 1 100 F R5
META-QUARTZDIORITE; very dark bluish gray (5PB
3/1) to bluish black (5PB 2.5/1), medium to coarse
grained, massive, few mafic xenoliths, wide spaced
healed fractures, composition; 20% quartz, 40%
feldspar, 40% mafics.

28 I 1100 F R5

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained,
massive, 30% quartz, 40% feldspar, 30% mafics.

-\At 117 ft., weak foliation, dip 60"..10129 150 100
f-F R5 I

META-QUARTZDIORITE; very dark bluish gray (5PB
3/1) to bluish black (5PB 2.5/1), medium to coarse
grained, massive, few mafic xenoliths, wide spaced
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ROCK LOG COPY BORING LOGS 6234120050 11.15.12.GPJ WLA9-8-06.GDT 11116/12

Project Name and Job Number <, -Ran..
Lee Nuclear Station COL j T ROCK LOG - Boring No. B-2005
6234-12-0050 ame

Z o 0)

0 ioC W e 3 ZLithology Remarks u
20 4-Z- I1

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135-
136

137-

138-

139

140

141-

142-

143-

144-

145-

146-

147

148-

149-

150-

151

152

153-

154-
155-

156-

157

158-

159

\healed fractures,
119.5 ft; Quartz/feldspar vein steeply dipping at 80' to
cre axis up to 20mm thick.

30 1 -oI1005.0 R5

31 IL-1005.0 R5

32 1101005.0 R5

33

34

2.6 F

F

R5

R5

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained,
massive, 30% quartz, 40% feldspars, 40% mafics, weak
foliation dips 600 to core axis occassional mafic
xenoliths.

At 125.5 ft; mafic xenolith (5cm x 2cm).

At 129.2 ft; large mafic xenolith (9cm x 7cm).

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained,
massive, 30% quartz, 40% feldspars, 40% mafics, weak
foliation dip 60'.

At 139.4 ft; Closely spaced quartz veins, dip 600, 4mm -
15mm thick.

At 144.5 ft; Healed shear zone mylonitic texture dips
40*- 500.
At 145 and 146.5 ft., close to moderately spaced quartz
veins, some with minor offsets, veins are up to 20mm
thick.

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained, 30%
quartz, 40% feldspars, 40% mafics, massive to wide
spaced foliation dip 600, few wide spaced quartz veins
(up to 5mm thick).

125 ft; Dry sharpen bit.

Lost circulation, pulling rods
to change bit. Bit changed to
Series # 8 at 137.6 ft.

2.4 100

-430

-429

-428

-427

426

425

424

423

422

421

420

419

418

417

416

415

414

413

412

411

410

409

408

407

406

405

404

403

402

401

-400

399

-398

-397

-396

-395

394

393

-392

-391

5.0 F R5

36 1 100 F R5

5.0 R5

38
5.0
5ý.0100 F R5

i60

Page 4 of 6



Enclosure 1
Duke Energy Letter Dated: May 02, 2013

APPENDIX 2AA, Attachment 6

Page 201 of 231

ROCK LOG COPY BORING LOGS 6234120050 11.15.12.GPJ WLA9-8-06.GDT 11/16/12

Project Name and Job Number 46> M**
Lee Nuclear Station COL - Tk ) J ROCK LOG - Boring No. B-2005
6234 - 12 - 0050 O EIt' LCa¼..ýi

Z00 5' -
0

C. > a CY ~
ID8 a:

r'n W Ix - - Lithology Remarks W51

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175•

1764

177-

1784

179

180-2

181

182-

183-

184

185

186

187

188

189-

190-

191

192-

193-

194

195

196

197

198

199

39 1 -o11005.0
F R5

40 1 -- 965.0
F R5

41 1 -o11005.0 F R5

META-GRANODIORITE; bluish gray (5PB 5/1) to dark
bluish gray (5PB 4/1), medium to coarse grained, 30%
quartz, 40% feldspars, 40% mafics, massive to wide
spaced foliation dip 600, few wide spaced quartz veins
(up to 5mm thick).
At 160.6 ft; large mafic xenolith (10cm x 12cm).
At 164.1 ft.; mafic xenolith (5cm x 6cm).
weak metamorhpic fabric throughout core dips at 60'.

Weakly developed foliation fabric, wide spaced dipping
600.

At 179 ft; Quartz vein brecciated, healed; brecciated
zone is 3cm wide. Quartz vein is up to 5mm wide.
META-GRANODIORITE; bluish gray (5PB 5/1) to very
dark bluish gray (5P8 3/1), medium grained, massive to
wide spaced weak metamorphic fabric dip 601, 40%
quartz, 40% feldspar (potassium feldspar dominant),
20% mafics, few wide spaced mafic xenoliths, few wide
spaced quartz veins.

At 191.6 ft; Large mafic xenolith (13mm X 10 mm)
At 92 ft; Sheared meta-granodiorite fully healed. Zone

-\dip 600, open fracture with crystals (quartz).

42 Lo 100 R5

End of day 10/11/12.
Start day 10/12/12; water
level at 1.6 ft.
Light gray return water
dry sharpen bit at 161.6 ft.

176 ft; Dry sharpen bit.

gradual transition over 0.2 ft.

gradual transition over 0.3 ft.

390

389

388

387

386

385

384

383

382

381

380

379

378

377

376

375

374

373

372

371

370

369

368

367

366

365

364

363

362

361

360

359
358

357

356

1355

354

353

352

351

43 1o 100 R5

44 1--. 1100 R5

5.0 F R5

T
META-QUARTZDIORITE - very dark bluish gray (5PB
2.5/1), medium grained, massive, 50% mafics, 20%
quartz, 30% feldspar.

46 1- 1100 F R5

META-GRANODIORITE: bluish gray (5P6 5/1) to very
dark bluish gray (5PB 3/1), medium grained, massive to
wide spaced weak metamorphic fabric dip 60', 40%
quartz, 40% feldspar (potassium feldspar dominant),
20% mafics, few wide spaced quartz veins.
At 195.6 and 195.8 ft., quartz vein, 3cm thick, dip 400.

/llll
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ROCK LOG COPY BORING LOGS 6234120050 11.15.12.GPJ WLA9-8-O6.GDT 11/16/12

Project Name and Job Number U.n
Lee Nuclear Station COL L ) ROCK LOG - Boring No. B-2005
6234- 12- 0050 a,, O LCL__-_

0 0 I '

.c Z. -.
I= _ -

Lithology Remarks
9nn .

201

202

203

204

205

206

207

208

209

210

211-

212•

213•

214

215-

216-

217-

218-

219-

220-

221 -

222-

223-

224-

225-

226-

227-

22•-

229-

230-

231-

232-

233-

234-

235-1

2361

237-1

238 J

239

5.0 R5

48 13 721 F R5

3.7 R5

At 195.7 and 196.3 ft., quartz vein, (up to 1cm) dip 70°.

Weak widely spaced foliations dip 600.

At 204.3-204.7 vein of quartz and fine grained diorite,
mylonitic texture, dip 600.
META-GRANODIORITE; bluish gray (5PB 5/1) to very
dark bluish gray (5PB 3/1), medium grained, massive to
wide spaced weak metamorphic fabric dip 600, 40%
quartz, 40% feldspar (potassium feldspar dominant),
20% mafics, few wide spaced quartz veins.

At 212 ft and 214 ft.; Vertical quartz veins, mylonitic
texture along margins.

At 214.4-215.4 ft.; Vertical fractures broken along
previously healed fractures.

At 220 ft.; Vertical fractures broken along previously
healed fractures.

Light gray return water.

At 206.3 ft; Bit no longer
cutting, water pressure too
high. Trip rods and change
bit. New bit a Series # 6.

50 1 -o1925.0 R5

51 1 92 R5

-350

-349

-348

-347

-346

-345

-344

-343

-342

341

340

339

338

-337

336

-335

-334

333

-332

331

-330

329

328

327

-326

325

-324

323

322

-321

320

319

318

317

-316

-315

-314

-313

312

311

52 1 94 F R5

Total Depth 225.0 ft.
Groundwater encountered at 2 feet during drilling.
Borehole backfilled with grout on 10/24/12.
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ROCK LOG COPY BORING LOGS 6234120050 11 .15.12.GPJ WLA9.8-06.GDT 11/16/12

Project Name and Job Number V,. -

Lee Nuclear Station COL ROCK LOG-Boring No. B-2006
6234- 12- 0050 am e O L C -' ____

Type and Diameter of Boring Boring Location Unit 2 NI Total Depth
Rock core / HQ/ 3 inch N 1166176 E 1847173 101.0

Drilling Contractor and Rig Elevation and Datum Ground Water Depth Depth to Bedrock
AMEC / J. Landeros / CME 550 X 558.4 feet MSL 8 feet 0.3 feet

Casing Size and Depth Length of Core Barrel and Bit No. of Core Boxes Date Started
NA 8.6 feet 9 10/15/17

0)

a,
0

0

0)

0
0)
0

.D

0Z 0f
cc

0)

CO

0

(Ga,

Borehole Inclination
-90

Logged by
M. Harvey

Reviewed by / Date M. Gray 10/17/12

Reviewed by/ Date M. Gray 11/19/12

Lithology

Date Completed
10/17/12

Remarks

2

1.5
1.7

1.0
J _0

64

100

SW to F IR4 to RE

META-GRANODIORITE; gray (6/N).

CONTINUOUS ROCK at 3 ft.

3 5.0 SW to F

R4 to RE

R5

T

4 5.0 SW to F

META-GRANODIORITE; gray (6/N).

5 5.0 F R5

Roller cone top 0.3 ft to
establish starter hole for core
barrel.
Begin rock coring at 0.3 ft.

12.5 ft.; Rig sound change

End of day 10/15/12
Start of day 10/16/12; water
level at 0.0 ft.

C0

-558

-557

-556

-555

554

553

552

-551

550

549

548

547

-546

545

544

-543

542

541

-540

539

538

-537

-536

-535

-534

-533

532

-531

-530

529

-528

-527

-526

-525

1 524

523

522

521

520

519

6 F R5

7 5.0 F R5

8 F R5

9 SW to FIR4 to RE

~fl S. .014.1 ........-4 ....-. L - I. ______ I ______ I - .1. -1 ___________________________
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Project Name and Job Number
Lee Nuclear Station COL ROCK LOG - Boring No.
6234- 12- 0050 ame "- :2

2 Ig

L. Re m ar

-J ~ o
0

Gi-Lithology Remarks W

10 0 188 1 SWtoFIR4toRE
At 40 ft., quartz vein 1/2 inch, dip 540.
At 40.4-40.6 ft., META-DIORITE; gray (4/N) half or less
of core width.
At 40.5 ft., quartz vein, 1/2 inch, dip 0°
META-GRANODIORITE; gray (6/N).

META-GRANODIORITE; gray (6/N).

5.0
78 SW to F R4 to RE

12 10 100 F R4 to RE

13 1!-- 92 R4 to R5

14 .7-1 92 F R4toRb

-518

-517

-516

-515

514

513

512

-511

-510

-509

-508

-507

506

-505

-504

503

-502

-501

-500

-499

-498

-497

-496

-495

494

-493

492

491

-490

489

488

487

-486

-485

-484

483

482

481

-480

-479

15 1 1 00
1 F

R5
16 18 88 F

17 1 98 F R5

61.7 ft.; Change bit

79 - 80 ft.; sharpen bit

18 110 99 F R5
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ROCK LOG COPY BORING LOGS 6234120050 11.15.12.GPJ WLA9-8-M6.GDT 11/16112

Project Name and Job Number ".".

Lee Nuclear Station COL . T1 ROCK LOG - Boring No. B-2006
6234- 12- 0050 ameL Jr A .i

5, . , .W CcZ 8 a nSJ Lithology Remarks W C.

'In 
. V)

19 5 98 F R5 META-GRANODIORITE; gray (6/N).
81

82

83

84-

85

86

87-

88

89.

90.

91.

92-

93-

94-

95-

96-

97-

98-

99-

100-

101 -

102-

103-

104-

105-

106-

107-

108-

109-

110i
111

112

113

114

115

116i

117

118J
119i

End of day 10/16/12.
Start of day 10/17/12; water
level at 0.0 ft.

20 1-.--o 84 R4 to RE

21 1 184 SW R4 to RE

At 86.5 ft., quartz with feldspar vein, dip 600.

At 90.7 ft., quartz vein with pink feldspar and calcite, 3
inch, dip 54°.

META-GRANODIORITE; gray (6/N).

At 100.2-100.8 ft.; Schistose texture dip 54°.

22 1-- 84 1SW to F R4 to RE

3.0
3.023 1001 F R5

-478

-477

-476

-475

474

473

472

-471

470

469

-468

467

-466

465

464

463

462

-461

-460

-459

-458

457

-456

455

454

-453

452

451

450

449

448

447

-446

-445

-444

443

-442

441

-440

-439

Total Depth 101.0 ft.
Groundwater encountered at 8 feet during drilling.
Borehole backfilled with grout on 10/24/12.

12fl.d L L JL 1J ______ .1 L..........L .1
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Revisions to FSAR Chapter 8

Figure 8.2-202



tnciosure I
Duke Energy Letter Dated: May 02, 2013

1. COLA Part 2, FSAR Chapter 8, Figure 8.2-202 is revised as follows:

r-age -ut OTe,31

WILLIAM STATES LEE III
NUCLEAR STATION UNITS 1 & 2

Switchyard General ArrangementWLS COL 8.2-1

FIGURE 8.2-202
A
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Revisions to FSAR Chapter 11

Table 11.2-206

Section 11.3

Table 11.2-206

Table 11.3-201

Table 11.3-202

Table 11.3-203

Table 11.3-204

Table 11.3-205

Table 11.3-206

Table 11.3-207

Table 11.3-208
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1. COLA Part 2, FSAR Chapter 11, Table 11.2-206 is revised as follows:

TABLE 11.2-206

LIQUID AND GASEOUS PATHWAY DOSES COMPARED TO

40 CFR PART 190 LIMITS

(a)
Dose (mrem/yr, per site)

Dose 40 CFR 190
Requirements

Assessment of Both
Units

Whole Body Dose
Equivalent

Thyroid Dose

Dose to Another Organ

25

75

25

2-.7-62.82E+00(b)

2-.7-91.77E+01 (c)

8g-67-8.3E+00(d)

a) Direct radiation from containment and other plant buildings is negligible based on
information presented in the AP1000 DCD, Tier 2, Chapter 12, Subsection 12.4.2.1.

b) This value was conservatively calculated by summing the maximum whole body dose
due to the liquid pathway (to an adult) and the maximum whole body dose due to the
gaseous pathway (to a child).

c) An infant receives the maximum thyroid dose.

d) A child receives the maximum other individual organ dose which is to the bone.
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2. COLA Part 2, FSAR Chapter 11, Subsection 11.3.3.4 is revised as follows:

Add the following information at the end of DCD subsection 11.3.3.4.

WLS COL 11.3-1
WLS COL 11.5-3 The calculated gaseous doses for the maximum exposed individual are compared to the

regulatory limits from Appendix I of 10 CFR Part 50 and 10 CFR Part 20.1301 for
acceptance. Table 11.3-205 and Table 11.3-206 display this comparison and demonstrate
that the calculated gaseous doses for the maximally exposed individual are less than the
regulatory limits. The Lee Nuclear Station site-specific values are bounded by the DCD
identified acceptable releases. With the annual airborne releases listed in DCD Table 11.3-3,
the site-specific air doses at ground level at the site boundary are 0.773643 mrad for gamma
radiation and 2.033.25 mrad for beta radiation. These doses are based on the annual
average atmospheric dispersion factor from Section 2.3. These doses are below the 10 CFR
Part 50, Appendix I design objectives of 10 mrad per year for gamma radiation or 20 mrad
per year for beta radiation.

Dose and dose rate to man were calculated using the GASPAR II computer code. This code
is based on the methodology presented in Regulatory Guide 1.109. Factors common to both
estimated individual dose rates and estimated population dose are addressed in this
subsection. Unique data are discussed in the respective subsections.

Activity pathways considered are plume, ground deposition, inhalation, and ingestion of
vegetables, meat, and milk (beth cow;- -and geatcow or goat).

Based on site meteorological conditions, the highest rate of plume exposure and ground
deposition occurs at the Exclusion Area Boundary (EAB) 0.813 mi. SE of the pla4#Effluent
Release Boundary.

Agricultural products are estimated from U.S. Department of Agriculture National
Agricultural Statistics Service. GASPAR II evenly distributes the food production over the
entire 50 miles when given a total production for calculating dose.

Population distribution within the 50-mi. radius is presented in FSAR Tables 2.1-203 and 2.1-
204.

3. Estimated Individual Doses COLA Part 2, FSAR Chapter 11, Subsection 11.3.3.4.1 is
revised as follows:

WLS COL 11.3-1 Dose rates to individuals are calculated for airborne decay and deposition, inhalation, and
ingestion of milk (goat aPA-or cow), meat and vegetables. Dose from plume and ground
deposition are calculated as affecting all age groups equally.

Plume exposure approximately 0.813 mi. SE of Loo-e Nuc- r Stto.n.the Effluent Release
Boundary produced a maximum dose rate to a single organ of 2-.962.38 mrem/yr to skin. The
maximum total body dose rate was calculated to be 37-04.73E-1 mrem/yr.
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Ground deposition approximately 0.813 mi. SE of the Effluent Release BoundaryL-Nu•kmf
Statiei produced a maximum dose rate to a single organ of 1-.2-31.33E-1 mrem/yr to skin.
The maximum total body dose rate was calculated to be 1.95E1.14E-1 mrem/yr.

Inhalation Dose at the EAB, 0.813 mi. SE of the Effluent Release Boundarythe.-plnt, results
in a maximum dose rate to a single organ of 6-.327.03E-1 mrem/yr to a child's thyroid. The
maximum total body dose rate is calculated to be 4425.24E-2 mrem/yr to a teenager.

Vegetable consumption assumes that the dose is received from the garden special location,
approximately 1.01- mi. SSE of the plant. GASPAR II default vegetable consumption values
are used in lieu of site-specific vegetable consumption data as permitted by Regulatory
Guide 1.109. The estimated maximum dose rate to a single organ is 2.4236-mrem/yr to a
child's thyroid. The maximum total body dose rate is calculated to be 4.5922-E-1 mrem/yr to
a child.

Meat consumption assumes that the dose is received from the aimnal-cow special location,
approximately 1.6547- mi. SE of the plant. GASPAR II default meat consumption values are
used in lieu of site-specific meat consumption data as permitted by Regulatory Guide 1.109.
The estimated maximum dose rate to a single organ is 2.7499E-1 mrem/yr to a child's bone.
The maximum total body dose rate is calculated to be 6-.345.81 E-2 mrem/yr to a child.

Cow milk consumption assumes that the dose is received from the ai;Oi=aIcow special
location, approximately 1.6509 mi. SE of the plant. GASPAR II default cow milk consumption
values are used in lieu of site-specific cow milk consumption data as permitted by Regulatory
Guide 1.109. The estimated maximum dose rate to a single organ is 6.231-2 mrem/yr to an
infant's thyroid. The maximum total body dose rate is calculated to be 3.9946E-1 mrem/yr to
an infant.

Goat milk consumption assumes that the dose is received from the nearest milk animakjoat
special location, approximately 4-0619.05 mi. SSW of the plant. GASPAR II default goat milk
consumption values are used in lieu of site-specific goat milk consumption data as permitted
by Regulatory Guide 1.109. The estimated maximum dose rate to a single organ is 6-747.58
mrem/yr to an infant's thyroid. The maximum total body dose rate is calculated to be
2-.663.26E-1 mrem/yr to an infant.

The maximum dose rate to any organ considering every pathway is calculated to be
!-.3QE+!8.80 mrem/yr to an infant's thyroid. The maximum total body dose rate is calculated
to be 4-.321.35 mrem/yr to a child. These are below the 10 CFR 50, Appendix I design
objectives of 5 mrem/yr to total body, and 15 mrem/yr to any organ, including skin.

Table 11.3-201 contains GASPAR II input data for dose rate calculations. Information
regarding the special locations for man, "'ilkaRfi ""•alcow. goat, garden, SehGO-, and the EAB is
located in Section 2.3. Table 11.3-202 contains total organ dose rates based on age group
and pathway. Table 11.3-203 contains total air dose at each special location.



Enclosure 1 Page 212 of 231
Duke Energy Letter Dated: May 02, 2013

4. Estimated Individual Doses COLA Part 2, FSAR Chapter 11, Subsection 11.3.3.4.4 is
revised as follows:

WLS COL 11.3-1 The population doses are given in Tables 11.3-204 and 11.3-208. The lowest cost gaseous
radwaste system augment is $6,320. Assuming 100 percent efficiency of this augment, the
minimum possible cost per person-rem is determined by dividing the cost of the augment by
the population dose. This is $1,3.1-9-264 per person-rem total body ($6,320/4.--.95.00 person-
rem). The total body exposure-related costs per person-rem reduction exceed the $1,000 per
person-rem criterion prescribed in Appendix I to 10 CFR Part 50 and are therefore not cost
beneficial. Realistic efficiencies would increase the cost per person-rem further above the
$1,000 criterion.

As shown in Tables 11.3-204 and 11.3-208, the WLS thyroid dose from gaseous effluents is
9.52-80 person-rem, which exceeds the 6.32 person-rem threshold value. Based on the
estimated 9.8052 person-rem/year thyroid dose, those augments with a "Total Annual Cost"
less than $9,80520 are considered below.

PWR Air Ejector Charcoal/HEPA Filtration Unit

The Total Annual Cost (TAC) for this augment is $9,140. To be cost beneficial at $1000 per
person-rem, this augment must remove sufficient activity to decrease the population dose by
at least 9.14 person-rem (thyroid); that is, decrease the thyroid dose from 9.8052 person-rem
(initial level) to a final level of 0.6638 person-rem. No iodine is released through the
condenser air removal (offgas) system as shown in DCD Table 11.3-3, sheet 2 of 3. This
augment does not affect the iodine discharged by the plant which accounts for a total 4.857.9
person-rem in the thyroid population dose. Therefore, it would be impossible to achieve the
necessary dose reduction, and this augment is not cost-beneficial.

3-Ton Charcoal Adsorber

The TAC for this augment is $8,770. To be cost beneficial at $1,000 per person-rem, this
augment must remove sufficient activity to decrease the population dose by at least 8.77
person-rem (thyroid); that is, decrease the thyroid dose from 9.8052 person-rem (initial level)
to a final level of 04-7-51.03 person-rem.

The 3-Ton Charcoal Adsorber unit in Regulatory Guide 1.110 is based on a 200 cubic foot
charge of activated charcoal for an "add-on" vessel to an existing system per the information
contained within that document's Total Direct Cost Estimate Sheet attachments. For the
AP1 000, it is assumed that this augment would be appended to the Gaseous Radwaste
System where it would increase the delay time of noble gases exiting the existing activated
carbon delay beds. No iodine is released through the Gaseous Radwaste System as shown
in DCD Table 11.3-3, sheet 2 of 3. This augment does not affect the iodine discharged from
the plant which accounts for 4.857-9 person-rem in the thyroid population dose. Therefore, it
would be impossible to achieve the necessary dose reduction, and this augment is not cost-
beneficial.
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Main Condenser Vacuum Pump Charcoal/HEPA Filtration System

The TAC for this augment is $7,690. To be cost beneficial at $1,000 per person-rem, this
augment must remove sufficient activity to decrease the population dose by at least 7.69
person-rem (thyroid); that is, decrease the thyroid dose from an initial level of 9.8052 person
rem to a final level of -832.11 person-rem. However, no iodine is released through the
condenser air removal system as shown in DCD Table 11.3-3, sheet 2 of 3. This augment
does not affect the iodine discharged by the plant which accounts for 4.857-g person-rem in
the thyroid population dose. Therefore, it would be impossible to achieve the necessary dose
reduction, and this augment is not cost-beneficial.

1,000 cfm Charcoal/HEPA Filtration System

The TAC for this augment is $7,580. To be cost beneficial at $1,000 per person-rem, this
augment must remove sufficient activity to decrease the population dose by at least 7.58
person-rem (thyroid); that is, decrease the thyroid dose from an initial level of 9.8052 person
rem to a final level of 4-942.22 person-rem.

Conservatively assuming that this rather small capacity augment could be placed in the
ventilation system at some point that would eliminate all iodine and particulate releases, it
would not be effective in reducing the noble gas releases, the carbon-14 release, or the
airborne tritium release. The noble gases, carbon-14, and tritium discharged by the plant
account for 4.6746 person-rem in the thyroid population dose. Therefore, it would be
impossible to achieve the necessary dose reduction, and this augment is not cost-
beneficial.

600 ft3 Gas Decay Tank

The TAC for this augment is $7,460. Thus, to be cost beneficial at $1,000 per person-rem,
this augment must remove at least 7.46 person-rem (thyroid); that is, decrease the thyroid
dose from an initial level of @-§29.80 person-rem to a final level of 2-.062.34 person-rem.

No iodine is released through the AP1 000 waste gas system as shown in DCD Table 11.3-3.
This augment would not affect the iodine discharged by the plant which accounts for 4.85.7-
person-rem in the thyroid population dose. Therefore, it would be impossible to achieve the
necessary dose reduction, and this augment is not cost-beneficial.

Steam Generator Flash Tank Vent to Main Condenser

The TAC for this augment is $6,320. Thus, to be cost beneficial at $1,000 per person-rem,
this augment must remove at least 6.32 person-rem (thyroid); that is decrease the thyroid
dose from an initial level of 9.8052 person-rem to a final level of 3.482 person-rem. Addition
of this augment presumes that the design already includes a steam generator flash tank; the
augment being evaluated is the installation of vent piping and instrumentation from the tank
to the main condenser. However, the AP1000 design does not include a steam generator
flash tank. Therefore, the TAC of $6,320 for this augment is underestimated. As shown in
DCD Figure 10.4.8-1, the AP1 000 design includes steam generator blowdown heat
exchangers that provide cooling of the blowdown fluid and prevent flashing prior to the
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blowdown flow entering the main condenser. Therefore, this augment would not provide any
additional dose reduction, and this augment is not cost-beneficial.

Conclusion

Based on the above evaluation, none of the radwaste augments are cost-beneficial in
reducing the annual thyroid dose from gaseous effluents for WLS.
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5. COLA Part 2, FSAR Chapter 11, Table 11.3-201 is revised as follows:

WLS COL 11.3-1

WLS COL 11.5-3

TABLE 11.3-201
GASPAR II INPUT PARAMETERS(a)

Input Parameter

Number of Source Terms

Distance from site to NE Corner of the US (mi)

Source Term

Population Data

Fraction of the year leafy vegetables are
grown

Fraction of max individual's vegetable intake
from own garden

Fraction of the year milk cows are on pasture

Fraction of milk-cow feed intake from pasture
while on pasture

Fraction of the year goats are on pasture

Fraction of goat feed intake from pasture while
on pasture

Fraction of the year beef cattle are on pasture

Fraction of beef-cattle feed intake from
pasture while on pasture

Total Production Rate for the 50-mile area
-Vegetables (kg/yr)
-Milk (L/yr)
-Meat (kg/yr)

Special Location Data

Meteorological Data

Value

1

-7- 1088

DCD Table 11.3-3

Table 2.1-203 and
Table 2.1-204, year 2056

0.58

0.76

0.75

1

0.83

1

0.75

1

151,333,289
84,765,807
354,508,878

Section 2.3

Section 2.3

a) Input parameters not specified use default GASPAR II values.
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6. COLA Part 2, FSAR Chapter 11, Table 11.3-202 is revised as follows:

WLS COL 11.3-1

WLS COL 11.5-3
TABLE 11.3-202 (Sheet 1 of 3)

INDIVIDUAL DOSE RATES

Dose (mrem/yr)
Pathway

Adult

Plume

Ground

Vegetable

Meat

Gew-Goat Milk

Cow Milk

Inhalation

Totalm

Total Body G I-Tract Bone Liver Kidney Thyroid Lung Skin

4.73E-
013.7ME 01
1.14E-
01 !-.05§=E 0

1.38E-
01 1.27-E 04

3.96E-
024 2:2=E 02

5.72E-
024..7! E-O2
5.37E-
024-274!E-O2

5.18E-
024.76E 02

8.74E-
017.88E- 01

4.73E-
013.7E- 01
1.14E-
01 !.-05E- 0

2.07E-
01-1.41E--04

3.21E-
023.50E 092

4.73E-
013.70- 0!
1.14E-
01 ...1.051 E

1.39E-
01 1.28E=0!

4.36E-
024.79E-02

4.47E-
024.30E 02

4.95E-
024.30E-02

5.24E-
024.82E 02

8.72E-
o 17.-79E--1

4.73E-
013 70r= 01

1.14E-
01 1.-05E-0W
2.09E-
01 1-.93E-01-
3.44E-
0223.7-7E- 2

4.73E-
013.70E 04
1.14E-
01 !-.05E 90

6.09E-
015.70-E 01
1.73E-
01 !F.89E-0!

1.60E-
011.7-2E 04
1.98E-
011 .7:2E-0

7.99E-
037-,2-E-02

4.73E-
013.70E-01

1.14E-
01 1.05E= 01
1.38E-
01 1.27-E 01

3.96E-
024.33E-02
6.28E-
024~E.95§2
5.62E-
024 9W-0:2
5.29E-
024.7-E 02

4.73E-
01.• 70rE-0

1.14E-
011.06E -0
1.34E-
01 1.23F=04

3.92E-
024.28FE 02

5.38E-
024.744 E 02
5.41E-
024.74E 02

5.38E-
024-9,E--02

8.68E-
017.82E 0!

4.73E-
013.70QE 01
1.14E-
011 .05E-01

2.06E-
014.-QE- 0
3.20E-
02&49E-O2

4.73E-
013.70E- 04
1.14E-
0141.05E 0!

9.08E-
018.87-E-0i

6.59E-
027.4 1 E-02

9.96E-
0174leE--e4
8.13E-
017.99E= 01
4.82E-
014.32550-

5.05E-
012 QQE--4-

1.14E-
01 1.05E 0!
1.28E-
01!I.1!8F W
3.89E-
024."24. F-02

4.49E-
024.21-E--e2
4.87E-
024.21 E-02

6.70E-
026 6E-02

2.38E+002-.0

1.33E-
01 1-.23- 04
1.27E-
011.17E -0
3.88E-
024.23E-02

4.31 E-
024.15E 02
4.81E-
024.!5E 02

5.02E-
024.62 -02

2.78E+0024-7
F=+00

2.38E+002-4
6E-+-0
1.33E-
011 .23E-04

1.96E-
011-.76-04-1

3.16E-
023.45E 02

1.57E+004-.55 8.80E-
E400 017.97E- 0

3.04E+003-.56 9.02E-
E-+-0 018.05E= 04

Teen

Plume

Ground

Vegetable

Meat

4.73E-
013.70-E 01
1.14E-
01 !-05E-0!

9.76E-
01-40E--4-

1.46E-
01 i-,E- -1-

4.73E-
013.70E-Q 0
1.14E-
011 .05E-0!

2.12E-
014.1,5-=10-

3.23E-
023.53E 02

4.73E-
013.70= 01
1.14E-
011 .-05E-01

1.23E+004-2
QE4F=0

5.13E-
025.756E 02

5.05E-
01•QQE--01-
1.14E-
01. o-irm-04

1.97E-
0111.-! F 04
3.17E-
023.4RE-02
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WLS COL 11.3-1

WLS COL 11.5-3

TABLE 11.3-202 (Sheet 2 of 3)
INDIVIDUAL DOSE RATES

Dose (mrem/yr)
Pathway Total Body GI-Tract Bone Liver Kidney Thyroid Lung Skin

Gew-Goat Milk

Cow Milk

Inhalation

Totalw

Child

Plume

Ground

Vegetable

Meat

Gew-Goat Milk

Cow Milk

Inhalation

Totalw

8.56E-
027.A-!IE-02

8.93E-
027-.74E--02

5.24E-
024.82E 02
9.68E-
01 .9 A-01

4.73E-
012370 -0-1

1.14E-
01 1.056= 0!
4.59E-
014- .22E-01

5.81E-
026.34E 02

1.71 E-
01 1.40E 04
1.99E-
01 1.73F= 01
4.63E-
024":26FE-02

1.35E+0044.
2-E-+00

7.30E-
025.9E-02
8.47E-
0_.27.34 E 02

5.29E-
024..8- 2
9.68E-
01 A.7 E-0

4.73E-
013.70E -0!
1.14E-
01 1.05EF01

4.52E-
014. !5E-0!
5.91 E-
026.46E 02
1.58E-
011 -.28E 01

1.93E-
01 1.-67F 0!
4.57E-
024.21 E Q2
1.34E+0041.2

2.91 E-
012 .41 F Wo
3.63E-
013.!5E= 01
9.68E-
038.82F- 0
2.08E+002-.4
4E--+-8

4.73E-
013.70F-04

1.14E-
01 1.06E 01
2.31 E+002.4

2.74E-
01 2.99E-Q
7.07E-
015 .84E-0-l

8.88E-
017.72E- 0
1.18E-
4.07 E+0047 2
4.07E+004-2
8E-+-(

1.05E-
018 &QE--02
9.71 E-
02&.55E 02

5.44E-
025.0Q0E O2

9.91E-
019.30E0-!

4.73E-
012 70 F-0
1.14E-
01 1.05E 1
4.69E-
014.32E-04

5.85E-
026.-3-=O2

2.14E-
01 1.80E 0!
2.16E-
01 i4Q9E-0W
4.83E-
024.44E-02

1.38E+004-.

8.96E-
027.45E--O2

9.34E-
02A.25 02
5.56E-
025.11 1E O2

9.74E-
019 9O§E-04

4.73E-
013 .70E-04

1.14E-
01 !.056= 01
4.59E-
014 :22PE-0

5.80E-
0262.33E 02
1.87E-
01 ! .55E 01

2.09E-
01 .93E 01

4.94E-
024554R-E02

1.36E+0041.
4E-(4(

1.58E+004-.4

1.29E+004-,2

6.02E-
015.43E-0!

4.05E+004-9
5E-+-8

4.73E-
012370 -04

1.14E-
01 4.O-E 0
2.42E+002-3
6E-O+-

8.73E-
029.76E 02

3.15E+002-8

2.60E+002-

7.03E-
016.32E-0!

6.95E+00&"
4E-O+-

7.45E-
026 WE--02
8.41E-
027.28E 02

7.60E-
026.98E- 2
1.01 E+00".-2

5.05E-
01 2E-F-0-1
1.14E-
01 4-.05E 01
4.45E-
014.08F 01
5.77E-
0._26.30 E 02

1.62E-
01 E -32 !QI

1.93E-
011 .67F 01

6.58E-
026.04 E-02

1.38E+004-.
2-+-00

7.08E-
025.79E 02
8.28E-
027.15E 02
5.07E-
024.gME 02
2.87E+002-.
7-E+00

2.38E+002-.9
6E-+00

1.33E-
011.23E 01
4.43E-
014. QE-0!-

5.76E-
02&29E-02
1.56E-
01 1-.27.E -01

1.91E-
011 f.65E-0!

4.47E-
024 1.2R-02

3.25E+002-.
8E--+-0
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TABLE 11.3-202 (Sheet 3 of 3)
WLS COL 11.5-3 INDIVIDUAL DOSE RATES

WLS COL 11.3-1 Dose (mrem/yr)
Pathway Total Body GI-Tract Bone Liver Kidney Thyroid Lung Skin
Infant
Plume

Ground

Vegetable

Meat

Gew-Goat Milk

Cow Milk

Inhalation

Totalw

4.73E-
01 .70FE 01
1.14E-
011 .GE 01

N/A

N/A

3.26E-
012.66E- 01
3.99E-
013.46E-01

2.68E-
022246F= 02

1.01 E+00-1.4-
I4--+130

4.73E-
01_3.70E 0!
1.14E-
011 .5E01

N/A

N/A

3.09E-
012.51E= 01

3.89E-
01.3.36FE01

2.61E-
0222.40E-02

1.00E+004-1O
8E-+-88

4.73E-
013.70E 04
1.14E-
01 1.05-E-01
N/A

N/A

1.34E+0041-.4

1.72E+00--4

5.93E-

2.31 E+0037G
7-E-+-Q0

4.73E-
01.3.70E- 01
1.14E-
0 1.05E- 01
N/A

N/A

4.23E-
013.65E 01
4.38E-
0123.84E-04

2.89E-
022.65E 02
1.05E+004-.2
4E--+-

4.73E-
013.70E= 01
1.14E-
011.05E= 04

N/A

N/A

3.58E-
012.9-6--1-
4.17E-
012364 E -0
2.88E-
022.,64&E02

1.03E+004-.4
6E-+-Q

4.73E-
0_3.70E 0!
1.14E-
011 .-05£-0

N/A

N/A

7.58E+006_7
4E--+-0

6.23E+006.4
2-+-00

6.30E-
015.66&E 01

8.80E+0041.3
E--+-1

5.05E-
01 3.9--04
1.14E-
011 05E-01
N/A

N/A

3.17E-
01 2.6F= -0-
3.91E-
013.38.E--0
4.03E-
0__23.71 FE 02

1.05E+004-.4
4E--+-O

2.38E+002-.9

1.33E-
011 .23E-01

N/A

N/A

3.07E-
01:2 .50E 0-!

3.88E-
013.35E-04

2.57E-
022.37E- 02

2.93E+002-.7-
8E--+-g

1) The milk pathway contribution for the total dose of each receptor is conservatively assumed to be the higher of the two milk pathways,
either aoat milk or cow milk.
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7. COLA Part 2, FSAR Chapter 11, Table 11.3-203 is revised as follows:

WLS COL 11.3-1

WLS COL 11.5-3

ITABLE 11.3-203
DOSE IN MILLIRADS AT SPECIAL LOCATIONS

Special Location

Cow (Meat, Milk)

'w ,Mi&kGoat (Milk)

EAB

Garden

G(_•.•a -5lk

Beta Air Dose

4-.241.09E-00

@99808.25E-01

2-.93.25E-00

4-991.24E-00

6.31F=-01

Gamma Air Dose

2-.Q41.99E-01

2-.331.96E-01

6-.37.73E-01

-1-.92.94E-01

I '-•AO"E
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8. COLA Part 2, FSAR Chapter 11, Table 11.3-204 is revised as follows:

WLS COL 11.3-1

WLS COL 11.5-3

TABLE 11.3-204
POPULATION DOSES

(person-
rem)

Pathway Total Body GI-Tract Bone Liver Kidney Thyroid Lung Skin

Plume

Ground

1.45E+004
A4r 3F'+

2.75E-
01248E-
T4

4.09E-
013.9E-

Inhalation 5-

7.61E-
01746E-

Vegetable 0-1-

2.75E-
01:2=9E--

Cow Milk 0-1-

1.45E+004
.4 ' E+0

2.75E-
01248-E
04

4.1OE-
013.9!-E-
04

7.60E-
017 14F=-
04

2.68E-
012.-62E-
04-

1.90E+004
.79E-+-

5.07E+004
Qr.,r-00

1 .45E+004-

2.75E-
012--7SE--
54-

4.60E-
024.41E-
02

3.34E+003

1.15E+004

8.22E+007-
.72E+00

1 .45E+014
7E-•64

1.45E+004
A."E*00

2.75E-
012-_78E-
04

4.16E-

0413

7.63E-
017.47E-
04

2.85E-
012-QE--
04

1.83E+004
.72E+00

5.02E+004
.81=..00

1.45E+004

2.75E-
012-.78E-
04

4.21E-
014.02E-
04

7.49E-
01 -7-.4E-
04

2.79E-
012•62E-
04

1.82E+004
.71 E 0.•

5.00E+004
.78E+00

1.45E+004
S43F+0

2.75E-
012.78E-
04-

3.07E+002
.-99E--+-0

7.75E-
01 7-2E-
04

1.82E+004

2.41 E+002
9.80E+00

9. 80E+ 009

1.69E+004
.65E+00

2.75E-
012.-78-
04

4.97E-
014.74E-
04

7.45E-
016.99E-
04

2.68E-
012.51-E--
04

1.82E+004
.70E+00

5.29E+005
.06F=00

1.48E+014
A.3r"•3 "

3.23E-
0132-6E
04

4.01E-
01.-2E-
04

7.43E-
01 6.97-E-
04

2.66E-
012-50E-
04

1.81 E+004

1.84E+014-
76E+04

Meat

Total

1.83E+004
.72Fr-.

5.00E+004
.79E+00
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9. COLA Part 2, FSAR Chapter 11, Table 11.3-205 is revised as follows:

WLS COL 11.3-1

WLS COL 11.5-3

TABLE 11.3-205
CALCULATED MAXIMUM INDIVIDUAL DOSES COMPARED TO

10 CFR PART 50 APPENDIX I LIMITS

Description

Noble Gases(1 )

Gamma Dose (mrad)

Beta Dose (mrad)

Total Body Dose (mrem)

Skin Dose (mrem)

Radioiodines and Particulates

Total Body Dose (mrem)

Max to Any Organ
(mrem)(2)

Limit Calculated Values

10

20

5

15

.23E -0!7.73E-01

2.93E+Q03.25E+00

3.70E-0144.73E-01

2.0RE.+Q02.38E+00

95OE -01-8.76E-01

1.39E+04-8.32E+0015

1) Doses due to noble gases in the released plume are calculated at the location of
maximum dose at the site boundary (location of highest X/Q values). This location
is Q7830.81 miles southeast of the pIapAEffluent Release Boundary.

2) The maximum dose to any organ is the dose to the thyroid of an infant.
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10. COLA Part 2, FSAR Chapter 11, Table 11.3-206 is revised as follows:

TABLE 11.3-206
MAXIMUM INDIVIDUAL DOSES FROM BOTH UNITS DUE TO
ROUTINE GASEOUS EFFLUENTS COMPARED TO 10 CFR

20.1301 LIMITS

NLS COL 11.3-1

NLS COL 11.5-3

Description Limit Calculated Values

TEDE (mrem)

Maximum Dose per
Hour (mrem/hr)

100 3.127-E+00

3.562E-042
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11. COLA Part 2, FSAR Chapter 11, Table 11.3-207 is revised as follows:

TABLE 11.3-207
COLLECTIVE GASEOUS DOSES COMPARED TO

40 CFR PART 190 LIMITS

Page 223 of 231

Calculated Values for
Both UnitsDescription Limit

Total Body Dose
Equivalent (mrem)

Thyroid Dose (mrem)

Max to Any Other Organ
(mrem)(a)

25

75

25

2.4E'= E+002.70E+00

2.78E+0 41.76E+01

R-58EO+98.14E+00

a) Note that the maximum dose to any organ other than the thyroid is the dose to the
bone of a child.
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12. COLA Part 2, FSAR Chapter 11, Table 11.3-208 is revised as follows:

WLS COL 11.3-1
WLS COL 11.5-3

Source

I TABLE 11.3-208
POPULATION DOSE BY ISOTOPIC GROUP

Noble Gases

lodines

Particulates

Total Body

(person-rem)

1.43E+001.4
5E+00

9.94E-
031.00E-02

0-1-3.16E-01

2.30E+002.4
5E+00

0-1-7.70E-01

4.79E+005.0
OE+00

% of Total

Total Body

30%29%

Thyroid

0%

(person-rem)

1.A3E+001.4
5E+00

4.79E+004..8
5E+00

0-1-2.74E-01

2.30E+002.4
5E+00

04.7.70E-01

952E+009.8
0E+00

% of Total

15%

Thyroid

50%49%

3%

24%25%

8%

C-14

H-3

Total

48%49%

15%

100% 100%
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Attachment 9

Revisions to FSAR Chapter 12

Subsection 12.4

Table 12.4-201
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3. COLA Part 2, FSAR Chapter 12, Subsection 12.4, Subsection 12.4.1.9.3, first paragraph is
revised as follows:

The determination of construction worker dose from Unit 1 operation depends on the airborne
effluent release and the atmospheric transport to the worker location. The atmospheric
dispersion calculation used the guidance provided in Regulatory Guide 1.111, meteorological
data for the two years beginning December 1, 2005 and ending November 30, 20076, and
downwind distances to the construction worker locations. The XOQDOQ computer code
(NUREG/CR-2919) was used to determine the X/Q and D/Q values for the nearest location
along the Unit 1 protected area fence in each direction as well as the nearest point of the Unit 2
shield building construction area. The plant vent is assumed for the normal gaseous effluent
release location.

4. COLA Part 2, FSAR Chapter 12, Subsection 12.4, Subsection 12.4.1.9.4, third paragraph is
revised as follows:

The 10 CFR 20.1301 limits annual doses from licensed operations to individual members of the
public to 100 mrem TEDE. In addition, the dose from external sources to unrestricted areas
must be less than 2 mrem in any one hour. This applies to the public both outside and within
access controlled areas. The dose limits and estimated doses are given in Table 12.4-201. For
an occupational year, i.e., 2080 hours on site, the dose due to routine gaseous effluents at the
Unit 2 shield building, the principal construction area, would be 0.39729 mrem TEDE. The use
of 2080 hours assumes the worker works 40 hours per week for 52 weeks per year. The
maximum hourly dose due to routine gaseous effluents was determined at the locations where
the highest dose rates could be expected, the Unit 1 fence line. The limiting annual dose to a
worker was determined to be 5.375-.9 mrem per year in the southeast sector at the Unit 1 fence
line. This assumes the worker stands at this point on the fence line for all working hours for the
entire year. The hourly dose at this location, based on an occupational year, is 2.5885E-03
mrem/hr. These values are less than the limits specified for members of the public. Therefore,
construction workers can be considered to be members of the general public and do not require
radiation monitoring.

5. COLA Part 2, FSAR Chapter 12, Subsection 12.4, Subsection 12.4.1.9.5 is revised as
follows:

The collective dose is the sum of all doses received by all workers. It is a measure of population
risk. The total worker collective dose is 0.83461- person-rem. This estimate is based upon the
construction workforce of 2100 and assumes 2,080 hours per year occupancy for each worker.
This estimate evaluates the Unit 2 shield building as the average location of the workforce. This
is reasonable because the shield building is near the center of the Unit 2 power block, which is
the principal Unit 2 construction area.
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6. COLA Part 2, FSAR Chapter 12, Table 12.4-201 is revised as follows:

TABLE 12.4-201
CONSTRUCTION WORKER DOSE

COMPARISON TO 10 CFR 20.1301 CRITERIAWLS SUP 12.4-1

Dose Limits (1)
(TEDE)Type of Dose Estimated Dose (2)

Annual total effective dose 100 mrem 0.3970.2-9 mrem

equivalent

Maximum dose in any hour 2 mrem 2.89E58E-03 mrem

NOTES:

1. 10 CFR 20.1301 criteria.

2. The estimated annual total effective dose equivalent is calculated at the point on the Unit
2 shield building closest to Unit 1. The estimated maximum dose in any hour is
calculated at the maximum point of exposure on the assumed fence line surrounding
Unit 1. The doses are calculated using the methodology in Regulatory Guide 1.109.
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Attachment 10

Revisions to FSAR Chapter 19

Table 19.58-201
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2. COLA Part 2, FSAR Chapter 19, Table 19.58-201, Sheets 3 through 5 are revised as follows:

TABLE 19.58-201 (Sheet 3 of 12)
EXTERNAL EVENT FREQUENCIES FOR WLS

Evaluation Applicable Event

Category Event Criteria to Site? Explanation of Applicability Evaluation Frequency

(See Notes) (Y/N)1  (Events/yr)

These event frequencies are bounded by the limiting
initiating event frequencies given in Table 3.0-1 of
,PP-GW-GLR-1 01. Therefore, the safety features of the

AP1000 are unaffected and the CDFs given in
,PP-GW-GLR-1 01 Table 3.0-1 for these events are
pplicable to WLS Units 1 and 2.

Winds below 74 mph (storms) are not considered to have
an adverse impact of WLS Units 1 and 2 as the switchyard
and non-safety buildings will be designed to function at a
higher wind speed (96 mph). Therefore, no additional PRA
onsiderations are required for winds below hurricane
orce.

External External Flood D Y As discussed in Subsection 2.4.2.2, specific analysis of N/A
Flood Broad River flood levels resulting from surges, seiches,

snowmelt, ice effects, flood-waves from landslides, and
tsunamis is not required for the Lee Nuclear Station.

s discussed in Subsections 2.4.2.2 and 2.4.2.3, the
Probable Maximum Precipitation (PMP) event for the site
(local intense precipitation) results in a flood elevation of
58.9592.56 ft. The Lee Nuclear Station safety-related
plant elevation is 5-9-593 ft.

rs discussed in Subsection 2.4.4, failure of the on-site
reservoirs would not affect the safety-related facilities.
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TABLE 19.58-201 (Sheet 4 of 12)
EXTERNAL EVENT FREQUENCIES FOR WLS

Evaluation Applicable Event

Category Event Criteria to Site? Explanation of Applicability Evaluation Frequency

(See Notes) (Y/N) 1  (Events/yr)

s discussed in Subsections 2.4.1.2.2.6 and 2.4.4.3, the
Probable Maximum Flood (PMF) event on the Make-Up
Pond B watershed with the added effects of dam failure
and coincident wind wave activity results in a flood
elevation of ,58,R589.10 ft. The Lee Nuclear Station
afety-related plant elevation is 590-593 ft. This result

shows a margin e8eGdiwg-_of approximately 4 ft. between
the calculated flood elevation and the point where safety-
related SSCs could be impacted.

s discussed in Subsection 2.4.4.3, the PMF event on the
Broad River and inundated Make-Up Pond A, including
effects of dam failures and the coincident wind wave
activity, results in a flood elevation of 585.64585.36 ft.
Thus, the Make-Up Pond B event described above
remains the bounding event for external flooding and
provides reasonable assurance that the plant has
dequate protection from external flooding.

As discussed in Subsection 2.4.4.1, the Make-Up Pond C
peak dam failure outflow was combined with the maximum
historical flow recorded on the Broad River. The resulting
combined peak outflow does not exceed the critical dam
failure event for the Broad River watershed, and, even if
routed to the Lee Nuclear Station without attenuation, the
resulting water surface elevation would not exceed the
elevation determined from the critical multiple dam failure
scenario coincident with the Broad River watershed PMF.
Thus, the consequences of the Make-Up Pond C failure
event are bounded and would not adversely affect safety
related structures.
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TABLE 19.58-201 (Sheet 5 of 12)
EXTERNAL EVENT FREQUENCIES FOR WLS

Evaluation Applicable Event

Category Event Criteria to Site? Explanation of Applicability Evaluation Frequency

(See Notes) (Y/N)1 (Events/yr)

The above discussion and results for "External Floods" are
consistent with the evaluation presented in Section 4.0 of
APP-GW-GLR-101 (Reference 201), which states that the
AP1000 is protected against floods up to the 100 ft level
(599-593 ft msl for Lee Nuclear Station). Therefore, it is
concluded that this event frequency is bounded by the
CDF of 5.85E-1 5 events per year given in
APP-GW-GLR-1 01, Section 4.0 and the safety features of
the AP1 000 are unaffected.

4 -4- 4
Transportation
and Nearby
Facility
Accidents

Aviation
(commercial/
general/
military)

A,B Y As discussed in Subsection 3.5.1.6, a calculation
performed in accordance with the guidelines of Standard
Review Plan (SRP) Section 3.5.1.6, determined the
general aviation probability of aircraft accidents that hit
safety related structures is less than 1.8E-7 per year. Note,
the calculated event frequency is based entirely on the
general aviation crash rate, including use of low altitude
Airway V54. This event frequency is bounded by the
limiting value of 1.21 E-6 events/year for small aircraft in
APP-GW-GLR-101.

As discussed in Subsection 3.5.1.6, no airports having
more than 500 D2 movements per year are located within
10 miles of the site, and no airports beyond 10 miles of the
site have more than 1000 D2 movements per year. Thus,
the aircraft hazard probability does not need to be
calculated because it is considered to be less than an
order of magnitude of 1.OE-7 per year.

1.8E-07
(general
aviation)

<1.OE-7
(commercial
aircraft)




