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References: Letter from Jessie M. Muir (NRC) to Bryan J. Dolan (Duke Energy),
Request for Additional Information Regarding the Environmental Review
of the Combined License Application for William States Lee III Nuclear
Station, Units 1 and 2, dated August 21, 2008 (ML082200509)

Letter from Bryan J. Dolan (Duke Energy) to Document Control Desk,
U.S. Nuclear Regulatory Commission, Response to Request for Additional
Information, Ltr# WLG2009.03-17, dated March 19, 2009 (ML090830501)

This letter provides supplemental information to the Nuclear Regulatory Commission's
requests for additional information (RAIs) and the Duke Energy response included in the
reference letters. Environmental Report (ER) RAIs 59, 60, and 96 discuss the utilization
of off-site water storage for use as supplemental water to support plant operations. The
Duke Energy response committed to future updates to the ER and Final Safety Analysis
Report (FSAR).

The enclosed supplemental information addresses hydrology associated with off-site
supplemental water storage. The response is addressed in a separate enclosure, which
also identifies associated changes, when appropriate, that will be incorporated into a
future revision of the Final Safety Analysis Report for the Lee Nuclear Station.

In addition, by letter dated June 19, 2009, Duke Energy submitted the response to RAI
Letter No. 069, RAI Number 02.04.03-008. This response also indicated that
supplemental information associated with off-site water storage would be provided at a
later date. This letter provides the additional information addressed in the subject RAI
response.
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If you have any questions or need any additional information, please contact Peter S.
Hastings, Nuclear Plant Development Licensing Manager, at 980-373-7820.

Bryan J. olan
Vice President
Nuclear Plant Development
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Enclosure:

1) Supplemental Information Addressing Hydrology Associated with Off-Site. Water
Storage
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AFFIDAVIT OF BRYAN J, DOLAN

Bryan J. Dolan, being duly sworn, states that he is Vice President, Nuclear Plant
Development, Duke Energy Carolinas, LLC, that he is authorized on the part of said
Company to sign and file with the U. S. Nuclear Regulatory Commission this
supplement to the combined license application for the William States Lee III Nuclear
Station and that all the matter and facts set forth herein are true and correct to the best
of his knowledge.

Subscribed and sworn to me on J"J I I, ý 00'

Notary Public

My commission expires: 62LLo , ) 10-

SEAL -
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xc (w/o enclosure):

Loren Plisco, Deputy Regional Administrator, Region II
Stephanie Coffin, Branch Chief, DNRL

xc (w/ enclosure):

Brian Hughes, Senior Project Manager, DNRL
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI)

RAI Letter Dated: August 21, 2008

Reference NRC RAI Number(s): ER RAI 59, ER RAI 60, and ER RAI 96

NRC RAI:

ER RAI 59:

ER RAI 60:

ER RAI 96:

Provide information on the expected 'normal' and expected "maximum" extent,
frequency, and duration of drawdown of Make-Up Pond B? What periods of
record have been analyzed to answer this question? If analysis is limited to the
81 year record, would these values change if a shorter, more recent record was
examined (e.g. the last 10, 20, or 30 years)?

Provide a discussion on the "normal" and "maximum" time frames for recharge of
Make-Up Pond B following water usage during low flow conditions? During the
site audit discussions in April/May 2008, Duke representatives were asked to
generate a scenario that shows duration and frequency of drawdown.

Describe any plans Duke has to develop additional backup water reserves in
addition to Make-Up Pond B to lessen the potential for plant shut downs and to
avoid water availability in the future. During the site audit (April/May 2008), the
Applicant indicated that they were looking at other options to increase water
storage capacity beyond Make-Up Pond B. Provide a summary of the other
options Duke is considering in addition to Make-Up Pond B as cooling water
during low flow conditions.

Duke Energy Response:

Duke Energy plans to construct an additional off-site make-up pond as a source of supplemental
water to mitigate the potential loss of generating capacity that could result from an extended
drought. The new pond will be formed by impounding London Creek. The resulting pond will
be designated "Make-Up Pond C" and will be located to the west of-the existing Make-Up
Pond B.

The attachments to this enclosure provide changes to Final Safety Analysis Report (FSAR),
Section 2.4, "Hydraulic Engineering," associated with construction of Make-Up Pond C. The
FSAR Section 2.4 changes are discussed below in more detail.

Duke Energy has committed to provide two other supplements to address Make-Up Pond C.
Changes addressing the impact to FSAR Section 2.5, to address reservoir-induced seismicity
(RIS) will be submitted to the NRC on or about July 31, 2009. Supplemental changes to the
Environmental Report (ER), Revision 1, and conforming changes to the FSAR, Revision 1, will
be submitted to the NRC on or about September 30, 2009.

In addition, by letter dated June 19, 2009, Duke Energy submitted the response to RAI Letter No.
069, RAI Number 02.04.03-008, indicating a new supplemental. pond designated "Make-Up
Pond C" would be constructed and deferring submittal of FSAR mark-ups associated with
ongoing analysis to a later date. The associated FSAR revisions incorporating the addition of
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Make-Up Pond C, accounting for nonlinear basin response of the Broad River watershed, and
re-estimation of coincident wind waves are included in the attachments and provide the
information requested in RAI Number 02.04.03-008. Nonlinear basin response was evaluated
using a method alternative to that used for Pond B. This approach is conservative because it
evaluates the nonlinear basin response.

Additional revisions, unrelated to Make-Up Pond C, are identified below.

Revisions to FSAR Subsections 2.4.1.2.2.6 and 2.4.11.5, and Figure 2.4.1-209 also contain
updates based on revisions to the bathymetry evaluations for the on-site Make-Up Pond A,
Make-Up Pond B, and Hold-Up Pond A.

Revisions to FSAR Subsection 2.4.5 also contain updates based on a revision to the bathymetry
study, and to the high speed wind wave surge calculations to account for the correction of a
computational method, which over-predicted wave run-up height in the original analysis.

Additional revisions are provided in FSAR Subsection 2.4.2.3 and Figure 2.4.2-203 to address
the DCD Revision 17. The AP 1000 plant design precipitation has increased to 20.7 in/hr.

The associated FSAR changes will be incorporated into a future revision of the FSAR.

Associated Revisions to the Lee Nuclear Station Final Safety Analysis Report:

1) FSAR Subsection 2.4.1.1

2) FSAR Subsection 2.4.1.1.2

3) FSAR Subsection 2.4.1.1.4

4) FSAR Subsection 2.4.1.2

5) FSAR Subsection 2.4.1.2.2.1

6) FSAR Subsection 2.4.1.2.2.2

7) FSAR Subsection 2.4.1.2.2.4

8) FSAR Subsection 2.4.1.2.2.5

9) FSAR Subsection 2.4.1.2.2.6

10) FSAR Subsection 2.4.1.2.3

11) FSAR Subsection 2.4.1.23.1

12) FSAR Subsection 2.4.1.2.5.1

13), FSAR Subsection 2.4.2.3

14) FSAR Subsection 2.4.3

15) FSAR Subsection 2.4.3.1

16) FSAR Subsection 2.4.3.2

17) FSAR Subsection 2.4.3.3

18) FSAR Subsection 2.4.3.4
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19) FSAR Subsection 2.4.3.5

20) FSAR Subsection 2.4.3.6

21) FSAR Subsection 2.4.4

22) FSAR Subsection 2.4.4.1

23) FSAR Subsection 2.4.4.3

24) FSAR Subsection 2.4.5

25) FSAR Subsection 2.4.6

26) FSAR Subsection 2.4.11.1

27) FSAR Subsection 2.4.11.3

28) FSAR Subsection 2.4.11.5

29) FSAR Subsection 2.4.12.3.1

30) FSAR Subsection 2.4.13.3

31) FSAR Subsection 2.4.14

32) FSAR Figures 2.4.1-205, -209, and -213, 2.4.2-203, 2.4.3-203, -206 through -209, -218
through -221, -226, -229, -239 through -244, and 2.4.4-201 and -202

33) FSAR Tables 2.4.1-201, -204, -205, -210, and -211, 2.4.2-203, 2.4.3-202 through -207, and
2.4.4-201

34) FSAR Subsection 2.4.16 References

Attachments.

1) Revision to FSAR Subsection 2.4.1.1

2) Revision to FSAR Subsection 2.4.1.1.2

3) Revision to FSAR Subsection 2.4.1.1.4

4) Revision to FSAR Subsection 2.4.1.2

5) Revision to FSAR Subsection 2.4.1.2.2.1

6) Revision to FSAR Subsection 2.4.1.2.2.2

7) Revision to FSAR Subsection 2.4.1.2.2.4

8) Revision to FSAR Subsection 2.4.1.2.2.5

9) Revision to FSAR Subsection 2.4.1.2.2.6

10) Revision to FSAR Subsection 2.4.1.2.3

11) Revision to FSAR Subsection 2.4.1.2.3.1

12) Revision to FSAR Subsection 2.4.1.2.5.1

13) Revision to FSAR Subsection 2.4.2.3



Enclosure No. 1
Duke, Letter Dated: July 31, 2009

.14) Revision to FSAR Subsection 2.4.3

15) Revision to FSAR Subsection 2.4.3.1

16) Revision to FSAR Subsection 2.4.3.2

17) Revision to FSAR Subsection 2.4.3.3

18) Revision to FSAR Subsection 2.4.3.4

19) Revision to FSAR Subsection 2.4.3.5

20) Revision to FSAR Subsection 2.4.3.6

21) Revision to FSAR Subsection 2.4.4

22) Revision to FSAR Subsection 2.4.4.1

23) Revision to FSAR Subsection 2.4.4.3

24) Revision to FSAR Subsection 2.4.5

25) Revision to FSAR Subsection 2.4.6

26) Revision to FSAR Subsection 2.4.1 11

27) Revision to FSAR Subsection 2.4.11.3

28) Revision to FSAR Subsection 2.4.11.5

29) Revision to FSAR Subsection 2.4.12.3.1

30) Revision to FSAR Subsection 2.4.13.3

31) Revision to FSAR Subsection 2.4.14

32) Revision to FSAR Figure 2.4.1-205

33) Revision to FSAR Figure 2.4.1-209 Sheet 2 of 4

34) Revision to FSAR Figure 2.4.1-209 Sheet 3 of 4

35) Revision to FSAR Figure 2.4.1-209 Sheet 4 of 4

36) Revision to FSAR Figure 2.4.2-203

37) Revision to FSAR Figure 2.4.3-203

38) Revision to FSAR Figure 2.4.3-206

39) Revision to FSAR Figure 2.4.3-207

40) Revision to FSAR Figure 2.4.3-208

41) Revision to FSAR Figure 2.4.3-209

42) Revision to FSAR Figure 2.4.3-218

43) Revision to FSAR Figure 2.4.3-219

44) Revision to FSAR Figure 2.4.3-220

45) Revision to FSAR Figure 2.4.3-221

46) Revision to FSAR Figure 2.4.3-226

Page 4 of 176
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47) Revision to FSAR Figure 2.4.3-229

48) Revision to FSAR Figure 2.4.4-201

49) Revision to FSAR Figure 2.4.4-202

50) New FSAR Figure 2.4.1-213

51) New FSAR Figure 2.4.3-239

52) New FSAR Figure 2.4.3-240

53) New FSAR Figure 2.4.3-241

54) New FSAR Figure 2.4.3-242

55) New FSAR Figure 2.4.3-243

56) New FSAR Figure 2.4.3-244

57) Revision to FSAR Table 2.4.1-201

58) Revision to FSAR Table 2.4.1-204

59) Revision to FSAR Table 2.4.1-205

60) Revision to FSAR Table 2.4.1-210

61) Revision to FSAR Table 2.4.1-211

62) Revision to FSAR Table 2.4.2-203

63) Revision to FSAR Table 2.4.3-202

64) Revision to FSAR Table 2.4.3-203

65) Revision to FSAR Table 2.4.3-204

66) Revision to FSAR Table 2.4.3-205

67) Revision to FSAR Table 2.4.3-206

68) Revision to FSAR Table 2.4.4-201

69) New FSAR Table 2.4.3-207

70) Revision to FSAR Subsection 2.4.16 References
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 1 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Subsection 2.4.1.1
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4. 1. 1, is revised as follows:

2.4.1.1 Site and Facilities

The 1900-acre (ac.) Lee Nuclear Site is located south and west of the Broad River in eastern
Cherokee County, South Carolina (Figure 2.2-201). The nuclear island for the Lee Nuclear
Station is located south and west of the Ninety-Nine Islands Reservoir portion of the Broad
River, approximately 1 mile (mi.) due northwest of the Ninety-Nine Islands Dam. In addition to
the Broad River and several tributaries, the Ninety-Nine Islands Reservoir, Make-Up Pond B,
Make-Up Pond A, and Hold-Up Pond A (Figure 2.4.1-201) make up the majority of the surface
water features in the vicinity of the site. Make-Up Pond C is an off-site facility, located on a
tributary of the Broad River, west of the Lee Nuclear Station (Figure 2.4.1-213).
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 2 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR 2.4.1.1.2
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.1.1.2, is revised as follows:

2.4.1.1.2 Plant Design

Duke Energy selected the AP1 000 certified plant design for the Lee Nuclear Station combined
operating license application. The AP1000 units (Units 1 and 2) are planned to be in the vicinity
of the previously proposed Cherokee Units 1 and 3. The AP1000 is rated at 3400 megawatts
thermal (MVft) with a minimum electrical output of 1000 megawatts electrical (MWe). Each unit
uses three mechanical draft towers for circulating water system cooling with the intake system
providing all raw water requirements. During normal flow conditions raw water is pumped from
Broad River raw water intake structure to Make-Up Pond A through the raw water discharge
structure. During low-flow conditions raw water from Make-Up Pond B is pumped from the
Make-Up Pond B intake structure to Make-Up Pond A through the raw water discharge
structure. If Make-Up Pond B usable storage is not sufficient to meet plant needs, Make-Up
Pond C is then used to supply supplemental water. Water is pumped from the Make-Up Pond C
intake structure to a discharge structure in Make-Up Pond B and then is pumped from Make-Up
Pond B to Make-Up Pond A, as previously described. makeup wat. . obtained from the .road
River and Make Up Pond B duing low flow . . nditien, . The ultimate heat sink for the Lee
Nuclear Station is the atmosphere.
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 3 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Subsection 2.4.1.1.4
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.1.1.4, is revised as follows:

2.4.1.1.4 Plant Water Systems

Plant water consumption and water treatment for the Lee Nuclear Station are determined from
the AP1000 Design Control Document, site characteristics, and engineering evaluations. The
plant use wateF balaRGe is pFesented iR FigWe 2.4.1 202. The raw water system supplies water
to Make-Up Pond A for plant use, including make-up to the circulating water system (CWS)
cooling towers, to makeup for water consumed as a result of evaporation, drift and blowdown.
The raw water intake structure is located on the west bank of the Broad River, north-northeast
of Unit 2 (Figure 2.4.1-201). The raw water discharge structure is located at the north end of
Make-Up Pond A near the Unit 2 cooling towers. Water withdrawn from the Broad River is
pumped into Make-Up Pond A and from there enters the make-up water intake structure. Raw
water is also processed through the clarifier and used in plant water systems including the
service water system, the clemineralized water treatment system and the fire protection system.
Effluent from the Lee Nuclear Station is to be diffused into the river at the upstream face of the
Ninety-Nine Islands Dam near the intakes for the hydroelectric station (Reference 256), avoiding
recirculation of the plant effluent to the intake structure located approximately 1.25 river miles
upstream (Figure 2.4.1-201).

Intake System

The intake system provides all raw water requirements for the plant. During normal flow
conditions, raw water is pumped from the Broad River raw water intake structure to Make-Up
Pond A through the raw water discharge structure. During low flow conditions, raw water from
Make-Up Pond B is pumped from the Make-Up Pond B intake structure to Make-Up Pond A
through the raw water discharge structure. If Make-Up Pond B usable storage is not sufficient to
meet plant needs, Make-Up Pond C is then used to supply supplemental water. Water is
pumped from the Make-Up Pond C intake structure to a discharge structure in Make-Up Pond B
and then is pumped from Make-Up Pond B to Make-Up Pond A, as previously described.

After low flow conditions have ceased, Make-Up Pond B is replenished using water from the
Broad River which is pumped into Make-Up Pond A and subsequently into Make-Up Pond B.
Raw water is pumped from the Make-Up Pond A intake structure to Make-Up Pond B using the
same piping to supply Make-Up Pond A with water from Make-Up Pond B. Water is discharged
into Make-Up Pond B using the Make-Up Pond B intake structure. An alternative refill path is to
use the refill pumps on the river intake structure that pump directly to Make-Up Pond B.

Make-Up Pond C is normally refilled directly from the river using the same refill pumps on the
river intake structure that pump directly to Make-Up Pond B. The section of pipe between
Make-Up Pond B and Make-Up Pond C is used to both supply Make-Up Pond B from Make-Up
Pond C and to refill Make-Up Pond C from the river. Water is discharged into Make-Up Pond C
using the Make-Up Pond C intake structure. An alternative refill path for Make-Up Pond C is to
pump from the Broad River into Make-Up Pond A, then pump from Make-Up Pond A to
Make-Up Pond B, and then pump from Make-Up Pond B to Make-Up Pond C using a dedicated
line only for refilling Make-Up Pond C. The intake, discharge, and pump structures for Make-Up
Ponds A and B are shown in Figure 2.4.1-201. Make-Up Pond C is an off-site facility, located
west of the Lee Nuclear Station, as shown in Figure 2.4.1-213.

The river intake structure serves as a platform to support trash racks, traveling screens, pumps,
motors, and other equipment. Intake water taken from the Broad River passes through bar
screens and traveling screens designed to minimize uptake of aquatic biota and debris. Each
traveling screen has fish collection and return capability. Return of impinged fish is to a location
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downstream of the intake. Debris collected by the trash racks and traveling screens is collected

and disposed of as-solid waste (Reference, 256).

The raw water requirements vary depending on the operating mode, therefore the flow rates
and intake velocities also vary. During the first four modes of operation, which include power
operation, startup, hot standby, and safe shutdown, both the CWS and the service water system
(SWS) require makeup water. The raw water system (RWS) supplies an average of 35,030
gallons per minute (gpm) (60,001 gpm maximum) raw water flow as makeup to the CWS, the
SWS, and the demineralized treatment system (DTS) for the two units (Fi•gue 2..414. -ý. Flow
to the fire protection system (FPS) and the waste water system (WWS) is intermittent. The
screens are sized so that the average through-screen velocity is in accordance with the Section
316 (b) of the'Clean Water Act. The intake velocity is less than 0.5 fps. For the remaining two
modes of operation, cold shutdown and refueling, the flow rate and the intake velocity is less as
only the SWS requires makeup water from the raw water intake. For these final two modes of
operation, the flow rate is 650 gpm per unit and the intake velocity is negligible.

Discharge System

The primary purpose of the discharge system is to disperse cooling tower blowdown into the
Broad River along with other wastewater streams to limit the concentration of dissolved solids in
the heat rejection system. Any additives in the discharge are as approved by the U.S.
Environmental Protection Agency (EPA) as safe for humans and the environment. The volume
and concentration of the constituents discharged to the environment will meet the requirements
established in the South Carolina Department of Health and Environmental Control (SCDHEC)
administered National Pollution Discharge Elimination System (NPDES) permit.

Effluent from the Lee Nuclear Station is to be diffused into the river at the upstream face of the
Ninety-Nine Islands Dam near the intakes for the hydroelectric generating units. This discharge
includes non-radioactive process waste (including cooling tower blowdown) and low level liquid
radioactive waste (at an average rate of 4 gpm within regulatory limits).

The discharge structure consists of a submerged pipe that is perforated for the last portion of its
length, diffusing the effluent into the hydroelectric station intakes. The effluent discharge rate to
the Broad River during normal operations is approximately 8216 gpm with a maximum plant
water discharge rate of 28,778 gpm (for two units) (iu W... 0 2).
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 4 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Subsection 2.4.1.2

I
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.1.2, is revised as follows:

2.4.1.2 Hydrosphere

The location of the Lee Nuclear Station, as described in Subsection 2.4. 1. 1, falls within the
Broad River basin. The Broad River and Ninety-Nine Islands Reservoir are the main hydrologic
features that may affect or be affected by construction activities in the immediate vicinity of the
Lee Nuclear Site. Ninety-Nine Islands Reservoir is the nearest major body of surface water to
the Lee Nuclear Site. This reservoir is an impoundment of the Broad River by Ninety-Nine
Islands Dam. The Lee Nuclear Site is located adjacent to the reservoir, which surrounds the site
to the north and east. Land along the south boundary of the site is private property. Current
surface water features at the site include Make-Up Pond B, Make-Up Pond A, and Hold-Up
Pond A. Make-Up Pond C is an off-site facility, located on a tributary of the Broad River, west of
the Lee Nuclear Station. A brief description of local groundwater conditions is also provided in
this subsection.
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 5 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Subsection 2.4.1.2.2.1
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.1.2.2.1, the first paragraph is revised as follows:

2.4.1.2.2.1 Local Watersheds

The Broad River accepts drainage from Ross Creek (Sarratt Creek), Mikes Creek, Bowens
River (Wylies Creek), the Buffalo Creek watershed, and the Cherokee watershed (Figure
2.4.1-207). Further downstream, Peoples Creek (Furnace Creek, Toms Branch) drains into the
Broad River near the city of Gaffney. Doolittle Creek enters the river near the town of
Blacksburg, followed by London Creek (which feeds Lake Cherokee and Make-Up Pond C, and
has the Little London Creek as a tributary), Bear Creek, McKowns Creek (which feeds Make-Up
Pond B at the site), Dry Branch, the Kings watershed, and Quinton Branch. Mud Creek enters
the Broad River next, downstream from Mud Islands, followed by Guyonmbore Creek, Mountain
Branch, Abington Creek (Wolf Branch, Service Branch, and Jenkins Branch), the Thicketty
Creek watershed, Beaverdam Creek (McDaniel Branch), the Bullock Creek watershed, and Dry
Creek (Nelson Creek). There are numerous ponds and lakes located off-site (totaling 246 ac.,
not including the approximately 620 ac. Make-Up Pond C) in this watershed (03050105-090)
and all 133 stream mi. are classified as fresh water (Reference 268).
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 6 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Subsection 2.4.1.2.2.2
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.1.2.2.2, revision to the third through sixth
paragraphs under the heading "Discharge Characteristics" as follows:

Discharge Characteristics

Based on an 81-83-year period of record (1926 - 20062008) for the Broad River at the Gaffney
Station, an average annual flow of the Broad River was determined to be 268approximately
2500 cfs. The 8-1-83-year period of record was derived using three USGS stream gauges
located on the Broad River. The Broad River gauge near Gaffney, SC (USGS 02153500) is
located just upstream of the Lee Nuclear Site and has available data from 1938-1971 and
1986-1990. The Gaffney gauge data was used without correction for drainage area size and
applied to the site.

The Broad River gauge near Blacksburg, SC (USGS 02153200) is located upstream from the
Gaffney gauge and has available data from 1997-20062008. The Blacksburg gauge data was
corrected by a ratio of drainage areas for the Gaffney gauge to the Blacksburg gauge and then
applied to the site. The Broad River gauge near Boiling Springs, NC (USGS 02151500) is
located upstream from the Blacksburg gauge and has available data from 1926-2-062008.
Only data from the absent years of the Gaffney and Blacksburg gauges were corrected by a
ratio of drainage areas for the Gaffney gauge to the Boiling Springs gauge and then applied to
the site. The overlapping data from the Boiling Springs gauge were not utilized.

Low-flow conditions on the Broad River are a function of natural flow in the rivers and streams,
available storage capacity of upstream reservoirs, and regulated discharge flow from upstream
dams. Low-flow conditions are generally defined as the lowest consecutive 7-day stream flow
that is likely to occur every 10 years (7Q10). The 7Q10 was calculated with the same database
described above to be 47-9-439 cfs using Log-Pearson Type III distribution (Subsection
2.4.11.5).

The South Carolina climate is subject to periodic droughts. Since 1900, severe droughts have
occurred statewide in 1925, 1933, 1954, 1977, 1983, 1986, 1990, 1993, 1998,-and 2002, 2007
and 2008. The drought that officially began in June 1998 abated in the late summer of 2002 with
the onset of the hurricane season. The effects of these droughts are reflected in the Broad River
discharge characteristics. Low-flow conditions are further discussed in Subsection 2.4.11.
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 7 to ER RAI 59, ER RAI 60, and ER RAI 96
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.1.2.2.4, the last paragraph is revised as follows:

There are a number of other creeks and impoundments within a 6-mi. radius of the Lee Nuclear
Sitei,. Most of these features are hydraulically insignificant (i.e., small storage, low
hazard structures, or outside drainage) with the exception of Make-Up Pond C. The largest of
these features within this radius is the Wildlife Dam and Reser-ourMake-Up Pond C located on
London Creek, as shown in Figure 2.4.1-213, which has a maximum storage of approximately
22,000 ac.-ft. Details of Make-Up Pond C are provided in Subsection 2.4.1.2.3.1. Lake
Cherokee (also known as Wildlife Dam and Reservoir) is located on London Creek just
upstream of Make-Up Pond C. The eseweiFLake Cherokee has a maximum storage of 720
ac.-ft., and is hydraulically insignificant.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.1.2.2.5, revision to the first paragraph under the

heading "Reservoir Characteristics" as follows:

Reservoir Characteristics

Ninety-Nine Islands Dam impounds a 433-ac. mainstem "run-of-the-river" reservoira with a
normal water level at 511 ft. above msl and a shoreline of approximately 14 mi. (Reference
216). Flow through Ninety-Nine Islands Reservoir is dominated by the flow of the river channel,
which divides the reservoir into two backwater regions. The two backwater regions exhibit very
little circulation during nonflood periods. Therefore, the average transit time through the
reservoir is conservatively estimated from the volume of the reservoir along the main channel
excluding the backwater areas. Based on a storage volume of 570 ac-ft along the main channel
to a point about 0.7 river mi. upstream from the dam and an average annual flow of the Broad
River of 2538-approximately 2500 cfs, the average transit time for water flow through the
reservoir is approximately 3 hours. During low flow conditions the transit time slows to around
14 hours (Subsection 2.4.11).
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.1.2.2.6, the first, fourth, ninth, and last
paragraphs is revised as follows:

2.4.1.2.2.6 Surface Water Impoundments

The Lee Nuclear Site has three manmade impoundments: (1) Make-Up Pond B, (2) Make-Up
Pond A, and (3) Hold-Up Pond A. These features, along with the constructed earthen dams and
site structures, are shown in Figure 2.4.1-201. New retention ponds are constructed or existing
ponds are used, if necessary, to accommodate surface water runoff and allow sediment-laden
water from dewatering activities to pass through the impoundments prior to discharge at a
NPDES permitted outfall. Make-Up Pond C is an off-site facility, located on a tributary of the
Broad River, west of the Lee Nuclear Station. Details of Make-Up Pond C are provided in
Subsection 2.4.1.2.3.1.

Make-Up Pond B dam crest elevation is 590 ft. with a low elevation west of the spillway bridge
at about 588 ft. above msl. 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 6"459.3 ft., a mean depth of 31.4
ft., total storage capacity of approximately 3994-4000 ac.-ft. and thea surface area at full pond
isef 4-4-approximately 150 ac. (Figure 2.4.1-209, Sheet 2). The minimum dr•';-do.-n ley'k is
620 ft, yieldiRg a useable storage of-is approximately 3955-3200 ac.-ft.

Make-Up Pond A crest elevation varies from 557.5 ft. to a low point of 555 ft. above msl
(Reference 254). At the time of the survey, the impoundment elevation was approximately
546.1 ft. above msl with full pond elevation at 547 ft. This is a relatively small surface water
impoundment with a full pond surface area of approximately 61.8862 ac. Bathymetry exhibited a
maximum depth of 57-.259.6 ft., a mean depth of 26.1 ft., and an estimated volume storage of 1425
ac.-ft. (Figure 2.4.1-209, Sheet 3). The minimum d.awdo. n level is ele.ation 518 ft, yielding-
useable storage of-is approximately 1200 ac.-ft.

Hold-Up Pond A is a small impoundment located north of the proposed reactor locations (Figure
2.4.1-209, Sheet 4). Two dams were built in the 1970s to form this impoundment. The crest
elevation of the dam is approximately 539.7 ft. above msl, and it has a current normal pond
elevation of approximately 63&536 ft. above msl (Reference 254). Very little to no sediment
accumulation was observed in this impoundment. The surface area of-thisat full pond is 4-2.4.4
ac. and the total storage volume at full pond is 62-56.4 ac-ft. Rainfall and runoff contribute on
average 18 gpm to the pond. Based on site observation and review of available historical aerial
photographs, Hold-Up Pond A retains water to near full pond level under natural conditions.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.1.2.3, the second paragraph is revised as
follows:

There are approximately 41-34132 dams (five recreational dams are listed as breached) upstream
from the Lee Nuclear Site (Reference 276). F-e-_Six large dams (see Subsection 2.4.1.2.3.1
below) are upstream from the site and represent approximately 86-88 percent of the total
storage capacity for the Broad River basin. There are two additional smaller dams (Cherokee
Falls and Gaston Shoals) immediately upstream of the site on the Broad River; however, they
possess less than 2 percent of the total storage capacity for the basin. Both of these dams are
essentially run-of-river structures used for hydroelectric power and not flood control. Currently,
Cherokee Falls Dam is not operating and is a low-head structure without much volume/storage.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.1.2.3. 1, the first paragraph is revised as follows:

2.4.1.2.3.1 Upstream Dams and Reservoirs

Make-Up Pond C, shown in Figure 2.4.1-213, is located approximately 2 mi. west of the Lee
Nuclear Station on London Creek in Cherokee County, South Carolina. Make-Up Pond C is
formed by construction of an earthen dam and saddle dikes that impound London Creek just
upstream of the confluence with Little London Creek. The Make-Up Pond C dam crest elevation
is 660 ft. above msl. A labyrinth spillway sets the normal pool elevation at 650 ft. above msl.
Make-Up Pond C has a drainage area of 2479 ac. At normal pool elevation, bathymetry exhibits
a maximum depth of 116 ft., a total storage capacity of approximately 22,000 ac.-ft., and a
surface area of approximately 620 ac. Make-Up Pond C water is used to supplement the Lee
Nuclear Station during low flow conditions. The useable storage is approximately 17,500 ac.-ft.

Lake Whelchel is located approximately 8 mi. northwest of the Lee Nuclear Site on the-Br-ead
RiveCherokee Creek in Cherokee County, South Carolina. This Lake Whelchel dam is an
earthen design that was constructed in 1964 and modified in 1989. The dam height is 70 ft. and
the length is 2100 ft. The dam creates a reservoir that is owned by and used as a water supply
source for Gaffney, South Carolina. The dam and associated reservoir are owned and operated
by the city of Gaffney. The normal pool elevation of the reservoir is 670 ft. above msl (Table
2.4.1-205). The reservoir has a surface area of approximately 177 ac. and a normal storage of
5800 ac.-ft. The maximum storage of Lake Whelchel is 9600 ac.-ft. No hydroelectric power plant
is associated with this dam.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.1.2.5. 1, the first and last paragraphs are revised
as follows:

2.4.1.2.5.1 Surface Water Use

The Lee Nuclear Site is located on the west bank of the Broad River approximately 3 mi.
south-southeast (downstream) of Cherokee Falls and 1 mi. north-northwest (upstream) of the
Ninety-Nine Islands Dam and Hydroelectric Station. Surface water in the vicinity of the Lee
Nuclear Site consists of the Broad River, af4-three on-siteT man-made impoundments, and one
off-site man-made impoundment. These features arewere discussed in detail in
SubeetienSubsections 2.4.1.2.2.6 and 2.4.1.2.3.1.

The plant water use is discussed in Subsection 2.4.1.1.4. Table 2.4.1-210 and Table 2.4.1-211
present raw water use and effluent discharge as a percentage of Broad River flow rates. The
maximum consumption rate of Broad River water, predominantly resulting from evaporation
during plant operations, is expected to be 64-63 cfs,(28 72-3gpim), approximately 3 percent of
the average annual mean discharge of the Broad River (2538-approximately 2500 cfs).
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.2.3, the thirteenth paragraph is revised as
follows:

The AP1 000 plant design is based on a PMP of 1-4-.20.7 in/hr and 6.3 in/5 min. 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.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.3, is revised to insert the following after the last
paragraph:

London Creek/Make-Up Pond C

The Make-Up Pond C reservoir is located on a tributary of the Broad River, west of the Lee
Nuclear Station, as shown in Figure 2.4.1-213, but is not adjacent to the Lee Nuclear Station.
However, the PMF for London Creek and Make-Up Pond C is determined for combination with
dam failure permutations as discussed in Subsection 2.4.4.1. The PMF is determined from the
PMP for the 3.87-sq. mi. drainage basin of Make-Up Pond C. The Make-Up Pond C drainage
basin is shown in Figure 2.4.3-239.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.3.1, is revised as follows:

2.4.3.1 Probable Maximum Precipitation

Broad River

The PMP for the watershed above the Lee Nuclear Station is defined by Hydrometeorological
Report (HMR) Nos. 51 and 52 (References 255 and 225). The PMP is based on an existing
study for Ninety-Nine Islands Dam (Reference 217) and modified to include antecedent storm
conditions, as specified by Appendix A of Regulatory Guide 1.59.

Using the location of the drainage basin, HMR-51 PMP charts are used to determine
generalized estimates of the all-season PMP for drainage areas from 10 to 20,000 sq. mi. for
durations from 6 to 72 hrs. The resulting depth-area-duration (DAD) values are shown in Table
2.4.3-201.

HMR-52 is used to determine spatial and temporal distribution of PMP estimates derived from
HMR-51. The recommended elliptical isohyetal pattern from HMR-52, shown in Figure
2.4.3-202, is used for the watershed. The watershed model contains 4-8-19 subbasins and is
shown in Figure 2.4.3-203. The Make-Up Pond C subbasin was not included in the existing
study for Ninety-Nine Islands Dam. The Make-Up Pond C watershed is contained within the
original subbasin labeled BR-15. Therefore, appropriate modifications were made to subbasin
BR-15 to accommodate a subbasin for Make-Up Pond C.

HMR-52 computer software (Reference 271), developed by the U.S. Army Corps of Engineers
(USACE), is used to determine the optimum storm size and orientation to produce the greatest
PMP over the entire basin using the HMR-51 derived DAD table. The HMR-52 recommended
temporal distribution is also used and provided by the HMR-52 computer software. Several
storm centers were examined and the critical storm center was found to be near the centroid of
the watershed for Ga6-to Shvak Dam, located up-,etam of Ninety-Nine Islands Dam based on
the runoff model discussed in Subsection 2.4.3.3. The critical storm area was found to be 1000
sq. mi., corresponding to isohyet I in Figure 2.4.3-202. The critical storm orientation was found
to be 270 degrees. Refer to Figure 2.4.1-205 for structure locations and watershed.

The critical 72-hr. storm PMP rainfall total is 264.825.66 in. for the entire watershed. The
corresponding temporal arrangement of 6-hr. precipitation increments is provided in Table
2.4.3-202. The hourly temporal distribution of the 72-hr. PMP rainfall of each of the 48-19
subbasins is provided in Table 2.4.3-203.

In accordance with Appendix A of NRC Regulatory Guide 1.59, the 72-hr. PMP storm is
combined with an antecedent storm equal to 40 percent of the PMP. Therefore, the complete
sequential storm considered includes a 3-day, 40 percent PMP event followed by a 3-day dry
period, which is followed by the 3-day full PMP event.

The PMP estimates are associated with the summer months. HMR 53 (Reference 260) provides
estimates for maximum seasonal precipitation. Although HMR 53 applies to 10 sq. mi. drainage
areas, it is used as a basis for the larger Broad River watershed. HMR 53 winter precipitation
estimates for December through February are less than 57 percent of the all-season PMP
estimates identified in Table 2.4.3-201 for the 10 sq. mi. drainage area. The 57 percent ratio is
applied to the all-season PMP for the Broad River watershed identified in Table 2.4.3-202 to
determine the maximum winter precipitation estimates.

According to guidance (Reference 202) the winter precipitation is evaluated coincident with the
100-yr. snowpack. The water equivalent of the 100-yr. snowpack identified in Subsection
2.3.1.2.7.1 is approximatelyl 3 percent of the 72-hr. PMP for the Broad River watershed
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identified in Table 2.4.3-202. It is assumed that the 100-yr. snowpack is distributed across the
entire watershed and completely melts during a winter precipitation event. The combined result
of winter precipitation and 100-yr. snowpack is approximately 70 percent of the PMP.
Therefore, snowmelt is not considered to be a factor in modeling the PMF event.

McKowns Creek /Make-Up Pond B

The PMP for McKowns Creek and Make-Up Pond B is defined in Subsection 2.4.2.3. Two
storms were modeled on the basis of the PMP curve detailed in Table 2.4.2-203 and Figure
2.4.2-203. The total PMP depth of the 72-hr. duration storm is 46.8 in. A 6-hr. storm with a
5-min. time step interval was examined to capture the effect of the short-term, high intensity on
the peak flow. In addition, a 72-hr. storm with a 1-hr. time step interval was examined to identify
the total runoff volume of a PMP event.

Several time distributions were examined for both modeled events. For each storm, a two-thirds
peaking storm event was found to provide the greatest runoff. Hyetographs are provided in
Figure 2.4.3-204 and Figure 2.4.3-205.

Intermittent Stream/Make-Up Pond A

The PMP for the intermittent stream and Make-Up Pond A is defined in Subsection 2.4.2.3. Two
storms were modeled on the basis of the PMP curve detailed in Table 2.4.2-203 and Figure
2.4.2-203. The total PMP depth of the 72-hr. duration storm is 46.8 in. A 6-hr. storm with a
5-min. time step interval was examined to capture the effect of the short-term, high intensity on
the peak flow. In addition, a 72-hr. storm with a 1-hr. time step interval was examined to identify
the total runoff volume of a PMP event.

Several time distributions were examined for both modeled events. For each storm, a two-thirds
peaking storm event was found to provide the greatest runoff. Hyetographs are provided in
Figures 2.4.3-204 and 2.4.3-205.

London Creek/Make-Up Pond C

The PMP for London Creek and Make-Up Pond C is defined in Subsection 2.4.2.3. The storm is
modeled on the basis of the 72-hr. PMP curve detailed in Table 2.4.2-203 and Figure 2.4.2-203.
The total PMP depth of the 72-hr. duration storm is 46.8 in.

The 72-hr. PMP storm is combined with an antecedent storm equal to 40 percent of the PMP.
Therefore, the complete sequential storm considered includes a 3-day, 40 percent PMP event
followed by a 3-day dry period, which is followed by the 3-day full PMP event.

Several time distributions were examined for the PMP event using a 10-min. time step interval.
An end peaking storm event was found to provide the greatest discharge and water surface
elevation at Make-Up Pond C. The hyetograph is provided in Figure 2.4.3-240.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.3.2, is revised as follows:

2.4.3.2 Precipitation Losses

Broad River

Precipitation losses are based on an existing study (Reference 217) using the U.S. Department
of Agriculture (USDA), Soil Conservation Service (SCS) (now the Natural Resources
Conservation Service [NRCS]) curve number method. The initial study used geographic
information systems (GIS) and the NRCS state soil geographic database (STATSGO) to
determine hydrologic soil group values. The GIS and U.S. Geological Survey (USGS)
information were also used to determine land-use and impervious cover. An average
antecedent moisture condition (AMC II) was then used to compute a weighted curve number for
each subbasin.

The SCS Curve Number method was also used to determine precipitation losses for the Make-
Up Pond C subbasin, The NRCS Web Soil Survey (Reference 299) was used to determine
hydrologic soil group values. Aerials and USGS information were used to determine land-use
and impervious cover. An average antecedent moisture condition (AMC II) was also used to
compute a weighted curve number for the subbasin.

Precipitation losses are incorporated into the USACE HEC-HMS model discussed in Subsection
2.4.3.3. Initial losses of the SCS Curve Number loss model are developed using the initial
abstraction formula.

la = 0.2 * S

where la = initial abstraction (in.)

S = maximum potential storage of the watershed (in.)

where S = 1000 / CN - 10 and CN = average curve number for the watershed

Initial losses for each subbasin are provided in Table 2.4.3-204.

The SCS Curve Number loss model collectively includes interception, infiltration, storage,
evaporation, and transpiration. Precipitation losses are derived from the equation for
precipitation excess.

Pe = (P - la) 2 / (P - la + S)

where Pe = accumulated precipitation excess at time t (in.)

P = accumulated rainfall depth at time t (in.)

la = initial abstraction (in.)

S = maximum potential storage of the watershed (in.)

where S = 1000 / CN - 10 and CN = average curve number for the watershed

The precipitation loss rate is variable and decreases as cumulative rainfall increases during the
storm. The total precipitation depth, losses, and excess for each subbasin are provided in Table
2.4.3-204. Antecedent precipitation is 40 percent of the PMP, preceding the main storm for 3
days, with a 3 day dry period between. During the antecedent storm, precipitation losses
account for between 3-7-34 and 7-1-74 percent of the total rainfall with an average of 54-50
percent. During the main storm, precipitation losses only account for between 3 to 19 percent
with an average of 8 percent.
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As discussed in Subsection 2.4.3.3, the existing study used three significant storm events
occurring in October 1964, June 1972, and October 1976 to verify the subbasin unit
hydrographs. As part of the verification process, loss rates were verified by comparison with
back calculated curve numbers from the three historical extreme storm events.

As discussed in Subsection 2.4.3.3, the existing study used three significant storm events
occurring in October 1964, June 1972, and October 1976 to verify the subbasin unit
hydrographs. As part of the verification process, loss rates were verified by comparison with
back calculated curve numbers from the three historical extreme storm events.

McKowns Creek/Make-Up Pond B

No precipitation losses were assumed for evaluation of Make-Up Pond B watershed. All rainfall
was assumed to be transformed to runoff.

Intermittent Stream/Make-Up Pond A

No precipitation losses were assumed for evaluation of Make-Up Pond A watershed. All rainfall
was assumed to be transformed to runoff.

London Creek/Make-Up Pond C

Precipitation losses are incorporated into the USACE HEC-HMS model, as discussed in
Subsection 2.4.3.3, using the SCS Curve Number method as previously described for the Broad
River. The NRCS Web Soil Survey (Reference 299) was used to determine hydrologic soil
group values. Aerials and USGS information were used to determine land-use and impervious
cover. An average antecedent moisture condition (AMC II) was then used to compute a
weighted curve number for the watershed.

The SCS Curve Number loss model collectively includes interception, infiltration, storage,
evaporation, and transpiration. Initial losses and precipitation losses are derived as previously
described for the Broad River. The precipitation loss rate is variable and decreases as
cumulative rainfall increases during the storm. Most losses occur during the antecedent
precipitation as identified in the hyetograph, Figure 2.4.3-240 and in Table 2.4.3-204. The total
precipitation depth is 65.52 in., including the antecedent storm. Precipitation losses account for
4.57 in. resulting in 60.95 in. of precipitation converted to runoff.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.3.3, is revised as follows:

2.4.3.3 Runoff and Stream Course Models

Broad River

The Broad River runoff and stream course model is based on an existing HEC-1 study
(Reference 217) and modified to include the antecedent rainfall conditions. The watershed in
Figure 2.4.1-205 was divided into 4-8-19 subbasins as shown in Figure 2.4.3-203. The
watershed is predominately identified as Piedmont, as discussed in Subsection 2.4.1.2.1.
Referencing Figure 2.4.3-203, subbasins labeled LS-1, LA-2, LL-4, CC-16, 2BR-19, and
USS-18A correspond to mountainous areas and foothills of the Blue Ridge Mountains.
Topographic characteristics of the Broad River watershed are also discussed in Subsection
2.4.1.2.2. The USACE HEC-HMS, Version 3.0.1 (Reference 272), modeling software was used
for rainfall runoff and routing calculations. Figure 2.4.3-206 shows the HEC-HMS model
watershed routing layout.

Unit hydrographs for all subbasins except Make-Up Pond C were derived from the techniques
described in the regional unit hydrograph study for South Carolina, which was performed by the
USGS (Reference 203). The USGS study uses a multiple regression analysis to describe
regional unit hydrographs with an adjusted lag time, based on each region of the study. For the
HEC-1 study, the unit hydrographs were subsequently converted to 1-hr. durations,-equal-tohe
computational time step used in the modeling softwaFe. Methods adopted to account for
nonlinear basin response at high rainfall rates include increasing the peak of each unit
hydrograph by 20 percent. The remaining ordinates of the modified unit hydrographs were
adjusted to maintain smooth unit hydrographs with the standard characteristic of 1 in. of runoff.
To accommodate the Make-Up Pond C subbasin, the BR-15 subbasin unit hydrograph was also
modified based on the decrease in drainage area. The resulting unit hydrographs for 18 of the
subbasins except Make-Up Pond C are presented in Figure 2.4.3-207, Figure 2.4.3-208, and
Figure 2.4.3-209 and tabulated in Table 2.4.3-205.

For the Make-Up Pond C subbasin, the SCS unit hydrograph method was used as a basis for a
modified unit hydrograph to transform rainfall to runoff and account for nonlinear basin
response. An equivalent SCS unit hydrograph was first determined using the process of
deconvolution, i.e., the known resulting flow hydrograph into Make-Up Pond C using the SCS
unit hydrograph was used to back calculate an equivalent of the SCS unit hydrograph for the
Make-Up Pond C watershed. The equivalent SCS unit hydrograph was then modified by
increasing the peak of the unit hydrograph by 20 percent. The remaining ordinates of the
modified unit hydrograph were adjusted to maintain a smooth unit hydrograph with the standard
characteristic of 1 in. of runoff.

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 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 C subbasin has a lag time of 77 min. The initial SCS unit
hydrograph and modified unit hydrograph to account for the effects of nonlinear basin response
are provided in Figure 2.4.3-241. The modified SCS unit hydrograph is tabulated in Table
2.4.3-207. The expnen.tial r•eession m.ethod is used to model baseflow-.
The Muskingum-Cunge 8-point cross section method was used for the river routing reaches,
except for the Green River reach between Lake Summit and Lake Adger. Because of the Lake
Adger backwater effects on the reach, the Modified Puls storage routing method was used.
Channel slope, length, and cross section data were developed using USGS quadrangles. Cross
sections were field-verified as part of the existing study and modified as necessary. Manning's
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roughness coefficients were estimated on the basis of accepted published tables by Chow
(Reference 206).

The existing study (Reference 217) contained discharge rating curves for the Tuxedo, Turner
Shoals, Gaston Shoals and Ninety-Nine Islands dams. These curves were developed from
Duke Power Company project file data. The rating curves for Lake Lure, Kings Mountain
Reservoir, Cherokee Falls, and Lockhart dams were estimated in the existing study by using
drawings obtained from the dam owners and the North Carolina State Dam Safety Engineer's
office. Reservoirs were modeled using full-pond starting elevations and no turbine discharges
were assumed. The flashboards at Gaston Shoals and Ninety-Nine Islands dams were
assumed to fail due to overtopping and were incorporated into the rating curves. Additionally,
the gates at Lake Lure were assumed to be closed. Reservoir rating curves are presented in
Figure 2.4.3-210, Figure 2.4.3-211, Figure 2.4.3-212, Figure 2.4.3-213, Figure 2.4.3-214, Figure
2.4.3-215, Figure 2.4.3-216, and Figure 2.4.3-217.

The Make-Up Pond C discharge rating curve is based on the designed 4-cycle labyrinth spillway
rating curve. Each cycle has a lateral width of 20 ft. The spillway crest elevation is 650 ft.
Sensitivity analyses were performed based on a 10 percent increase and decrease of the
designed labyrinth spillway rating curve. The Make-Up Pond C rating curve is presented in
Figure 2.4.3-242. Make-Up Pond C was modeled using a full-pond starting elevation.

The entire watershed and individual subbasin unit hydrographs of the existing HEC-1 study
were verified using three significant storm events occurring in October 1964, June 1972, and
October 1976. Base-flow separation was estimated by evaluating semilog plots of each storm
event and confirmed with historical daily mean flows at USGS gauging locations. Several USGS
gauges are located throughout the watershed. Subbasin input parameters, including the
modified BR-15 subbasin and Make-Up Pond C subbasin, are listed in Table 2.4.3-206. The
exponential recession method is used to model baseflow. The Make-Up Pond C subbasin uses
the same baseflow characteristics as the BR-15 subbasin with an adjusted recession threshold
based on the ratio of drainage areas for the two subbasins. Snowmelt is not considered to be a
factor in modeling the PMF event, as described in Subsection 2.4.3.1.

To assure HEC-HMS model calibration with the existing study, the HEC-HMS model was first
examined using the existing HEC-1 model inputs without antecedent conditions or the
modifications for the addition of the Make-Up Pond C subbasin. The results were satisfactorily
comparable,--and4he. The HEC-HMS model was then examined using the modifications for the
addition of the Make-Up Pond C subbasin and the PMP with antecedent rainfall conditions.

Methods adopted to account for nonlinear basinrpoe at high rainall rates include the use
of average antecedent moisture conditions forpecpItation lsses, as diScussed in Subsection
2.4.3.2, and the use of 10 percent PMP anteceddent rainfall as discussed in Subsection 2.4.3. 1.

Because of large magnitude flows and backwater effects at Gaston Shoals, Cherokee Falls, and
Ninety-Nine Islands dams, a standard step method, unsteady-flow hydraulic analysis was
performed to more accurately determine the water surface elevation at the Lee Nuclear Station.
The USACE HEC-RAS, Version 3.1.3 (Reference 273), modeling software was used to route
hydrographs from above Gaston Shoals Dam to Lockhart Dam.

Cross sections were estimated using the existing study, USGS quadrangles, and the USACE
NID database. Cross section interpolations were done as necessary to provide a stabilized
HEC-RAS model. Manning's roughness coefficients range from 0.03 to 0.08. Contraction and
expansion coefficients are based on gradual transitions. Reservoir cross sections were created
to approximate the volumes associated with each reservoir. Rating curves were approximated
using modeled inline structures. The HEC-RAS model uses a 5-min. computation interval.
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The HEC-RAS model is based on the existing study's NWS DAMBRK model. To assure
HEC-RAS model calibration, the HEC-RAS model was examined using the DAMBRK input and
without antecedent conditions. The results were satisfactorily comparable. Hydrographs from
the HEC-HMS analysis, including antecedent rainfall and accounting for nonlinear basin
response, were then used as inflow to the HEC-RAS model. Lateral inflows representing local
flow between Gaston Shoals Dam and Ninety-Nine Islands Dam were also included in the
model. Input hydrographs are shown in Figure 2.4.3-218, Figure 2.4.3-219, Figure 2.4.3-220,
and-Figure 2.4.3-221, and Figure 2.4.3-243.

McKowns Creek/Make-Up Pond B

For McKowns Creek and Make-Up Pond B, HEC-HMS modeling software was used for rainfall
runoff and storage routing calculations. The watershed is shown in Figure 2.4.3-201. Methods
adopted to account for nonlinear basin response at high rainfall rates include the use of wet
antecedent moisture conditions and no precipitation losses, as discussed below. Topographic
characteristics of the site and watershed are described in Subsection 2.4.1.2.1.

The Soil Conservation Service (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)07) / (1900 * y0.5)

where

Tlag = t#tme-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 (%) Tlag (hr.)

2.55 10,320 87 1.49 1.60 1.28

The curve number is used to determine the time-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 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 2.07 cfs and
applied to the model as a constant rate.
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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 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.

Intermittent Stream/Make-Up Pond A

For the intermittent stream and Make-Up Pond A, HEC-HMS modeling software was used for
rainfall runoff calculations. The watershed is shown in Figure 2.4.3-201. Methods adopted to
account for nonlinear basin response at high rainfall rates include the use of wet antecedent
moisture conditions and no precipitation losses, as discussed below. Topographic
characteristics of the site and watershed are described in Subsection 2.4.1.2.1.

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 = (L0"8 * (S+1) 0.7) / (1900 * y0.5)

where

Tlag = t4ie-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 (%) Tlag (hr.)

0.60 3340 92 0.87 3.48 0.29

The curve number is used to determine the time-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 0.49 cfs and
applied to the model as a constant rate.
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Although the full pond elevation is 547 ft., the crest elevation low point of 555.1 ft. was assumed
for water surface elevation antecedent conditions. Make-Up Pond A overtopping flows empty
into backwaters of the Broad River. The outflow rating curve was developed using the standard
weir flow equation with a 2.6 discharge coefficient. The embankment crest is approximately
1500 ft. long and has an irregular shape. The rating curve is provided in Figure 2.4.3-224.
Available storage was determined based on aerial topography. Figure 2.4.3-225 provides the
storage capacity curve.

London Creek/Make-Up Pond C

For London Creek and Make-Up Pond C, HEC-HMS modeling software was used for rainfall
runoff calculations. The watershed is shown in Figure 2.4.3-239. The SCS unit hydrograph
method was used as a basis for a modified unit hydrograph to transform rainfall to runoff and
account for nonlinear basin response. As discussed above for the Make-Up Pond C subbasin in
the Broad River watershed, an equivalent SCS unit hydrograph was first determined using the
process of deconvolution. The equivalent SCS unit hydrograph was then modified by increasing
the peak of the unit hydrograph by 20 percent. The remaining ordinates of the modified unit
hydrograph were adjusted to maintain a smooth unit hydrograph with the standard characteristic
of 1 in. of runoff.

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 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 initial SCS unit hydrograph and modified unit hydrograph to account for the
effects of nonlinear basin response are provided in Figure 2.4.3-241. The modified SCS unit
hydrograph is tabulated in Table 2.4.3-207.

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 * y0.5)

Where:

Tlag = 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 (%) Tlag (min.)

3.87 5393 63.9 5.65 2.23 77

The curve number was developed using the NRCS Web Soil Survey (Reference 299) to
determine the soil types in the watershed. About 87.4 percent of the soil belongs to Hydrologic
Soil Group B, 10.4 percent belonging to Hydrologic Soil Group C, and the remaining 2.2 percent
to Hydrologic Soil Group C/D and D. The land use is predominately wooded, grassland, and
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large lot residential. The watershed contains approximately 27.8 percent impervious cover,
including Make-Up Pond C and Lake Cherokee. Average antecedent moisture conditions (AMC
II) were used, along with the 40 percent PMP antecedent rainfall.

Base flow was determined based on the Broad River watershed BR-1 5 subbasin. The recession
baseflow method was used with an initial discharge per area of 1.63 cfs/sq. mi. and a recession
constant of 0.4919. The recession threshold was calculated to be 23 cfs based on a ratio of the
Make-Up Pond C and BR-15 subbasin drainage areas.

The Make-Up Pond C discharge rating curve is based on the designed 4-cycle labyrinth spillway
rating curve. Each cycle has a lateral width of 20 ft. The spillway crest elevation is 650 ft.
Sensitivity analyses were performed based on a 10 percent increase and decrease of the
designed labyrinth spillway rating curve. The Make-Up Pond C rating curve is presented in
Figure 2.4.3-242. Available storage was determined based on aerial topography. Figure
2.4.3-244 provides the storage capacity curve. A full pond elevation of 650 ft. msl was assumed
for antecedent conditions.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.3.4, is revised as follows:

2.4.3.4 Probable Maximum Flood Flow

Broad River

Applying the precipitation, described in Subsection 2.4.3.1, and the precipitation losses,
described in Subsection 2.4.3.2, to the runoff model, described in Subsection 2.4.3.3, the peak
PMF discharge at the Lee Nuclear Station was determined to be 76,--,--787,000 cfs resulting
from the 1000-sq. mi. storm centered near the centroid of the Gaston Shoals Dam drainage
blsi*watershed for Ninety-Nine Islands Dam. The resulting flow hydrograph at the Lee Nuclear
Station is shown in Figure 2.4.3-226. Temporal distribution of the PMP and storm location is
discussed in Subsection 2.4.3.1. Inclusion of upstream and downstream river structures is
discussed in Subsection 2.4.3.3. Dam failures are discussed in Subsection 2.4.4. No credit is
taken for the lowering of flood levels at the site due to downstream dam failure.

McKowns Creek/Make-Up Pond B

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
McKowns Creek and Make-Up Pond B peak PMF runoff was determined to be 19,257 cfs
resulting from the 6-hr. storm event. The routed peak discharge is 7411 cfs. The resulting flow
hydrograph is shown in Figure 2.4.3-227. 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.

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 10,703 cfs
resulting from the 6-hr. storm event. The routed peak discharge is 9079 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.

London Creek/Make-Up Pond C

Applying the precipitation, described in Subsection 2.4.3.1, and the precipitation losses,
described in Subsection 2.4.3.2, to the runoff model, described in Subsection 2.4.3.3, the
London Creek and Make-Up Pond C peak PMF runoff providing the highest water surface
elevation from the 72-hr. end peaking storm event was determined to be 28,605 cfs. The routed
peak discharge is 10,630 cfs. 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. The upstream Lake Cherokee watershed was
incorporated into the Make-Up Pond C watershed. Therefore, Lake Cherokee was assumed to
pass runoff flow without any detention. No credit is taken for the lowering of flood levels at the
Lee Nuclear Station due to downstream dam failure.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.3.5, is revised as follows:

2.4.3.5 Water Level Determinations

Broad River

Subsection 2.4.4.3 addresses coincident wind wave activity for the Broad River. The maximum
Lee Nuclear Station flood elevation is 649-.7•550.58 ft. resulting from the 1000-sq. mi. storm
centered near the centroid of the Gaston Shoals Dam dainag. basinNinety-Nine Islands Dam
watershed. Subsection 2.4.3.3 describes the models used to translate the PMP discharge to the
elevation hydrograph. The resulting elevation hydrograph at the Lee Nuclear Station is shown in
Figure 2.4.3-229. The maximum flood elevation is well below the station's safety-related plant
elevation of 590 ft.

McKowns Creek/Make-Up Pond B

Subsection 2.4.3.6 addresses coincident wind wave activity for Make-Up Pond B. The maximum
water surface elevation of Make-Up Pond B, resulting from the 6-hr. storm modeled with a
5-min. time step, was found to be 583.68 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.
storm modeled with a 1-hr. time step was found to be 583.85 ft. Although the greatest runoff for
the 72-hr. storm results from a two-thirds peaking event, the highest water surface elevation
results from the routed flow, 7809 cfs, of an end peaking event. The inflow, outflow and
elevation hydrographs are provided in Figure 2.4.3-231. Subsection 2.4.3.3 describes the
models used to translate the PMP discharge to the elevation hydrographs.

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. In addition, Duke
Energy's shoreline management program includes removal of trees from the water's edge at
elevation 570 ft. msl to 50 ft. beyond contour elevation 585 ft. msl around the perimeter of
Make-Up Pond B. This area is paved, grassed, or other suitable alternative where appropriate,
and is maintained in this manner throughout the operational life of the plant. Therefore, debris
blockage of the outlet structure is not considered to be a credible event.

Intermittent Stream/Make-Up Pond A

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 modeled with a
5-min. time step, was found to be 558.06 ft. The elevation hydrograph is provied in Figure
2.4.3-233. Subsection 2.4.3.3 describes the models used to translate the PMP discharge to
elevation.

London Creek/Make-Up Pond C

The Make-Up Pond C reservoir is located on a tributary of the Broad River, west of the Lee
Nuclear Station, as shown in Figure 2.4.1-213, but is not adjacent to the Lee Nuclear Station.
However, the PMF for London Creek and Make-Up Pond C is determined for the purpose of
combination with dam failure permutations as discussed in Subsection 2.4.4.1. Because the
PMF discharge flow from Make-Up Pond C is bounded by the Broad River watershed PMF.
Spillover from Make-Up Pond C during a PMF event is not a limiting event for flooding at the
Lee Nuclear Station when taken as an isolated event. For reference to the dam failure
permutations, the maximum water surface elevation of Make-Up Pond C, resulting from the
72-hr storm modeled with a 10 min. time step, was found to be 656.71 ft. Subsection 2.4.3.3
describes the models used to translate the PMP discharge to elevation.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.3.6, is revised to insert the following after the

last paragraph:

London Creek/Make-Up Pond C

The Make-Up Pond C reservoir is located on a tributary of the Broad River, west of the Lee
Nuclear Station, as shown in Figure 2.4.1-213, such that wind wave activity has no
consequence to the Lee Nuclear Station. However, a postulated failure of the Make-Up Pond C
dam would release water to the Broad River prior to reaching the Lee Nuclear Station. A failure
of the Make-Up Pond C dam coincident with the PMF is discussed in Subsection 2.4.4.1, and
flooding effects as a result of wind wave activity are bounded by that discussion.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.4, is revised as follows:

2.4.4 Potential Dam Failures

The guidance in Appendix A of NRC Regulatory Guide 1.59, Rev. 2, Design Basis Floods for
Nuclear Power Plants, was followed in evaluating potential dam failures, by applying the
guidance of American National Standards Institute/American Nuclear Society-2.8-1992,
Determining Design Basis Flooding at Power Reactor Sites (Reference 202).

The Upper Broad River drainage basin above Ninety-Nine Islands Dam derives water from
several tributaries that contain a considerable number of dams. According to the U.S. Army
Corps of Engineers (USACE), National Inventory of Dams, there are approximately 131
upstream dams, not including Make-Up Pond C, and five of those have been breached
(Reference 276). Most of the dams in the drainage basin have small to insignificant storage
capacity. The five-six largest reservoirs in the basin represent about Wo-88 percent of the total
storage capacity for the basin. Two additional dams, Cherokee Falls and Gaston Shoals,
located immediately upstream from the Lee Nuclear Station, possess less than 2 percent of the
total storage capacity for the basin.

Make-Up Pond B and Make-Up Pond A are located at elevations much lower than the Lee
Nuclear Station's safety-related facilities. Failure of these water features would result in a
discharge to smaller ponds and then directly to the Broad River. The respective volumes are
small compared to the available capacity of the Broad River and the freeboard available at the
site. Failure of the on-site reservoirs would not affect the safety-related facilities.

Make-Up Pond C is located on a tributary of the Broad River, west of the Lee Nuclear Station.
As described below, the critical dam failure evaluation coincident with the PMF for the Broad
River watershed includes the assumed overtopping failure of Make-Up Pond C. Assumed
overtopping dam failure coincident with the PMF for the Make-Up Pond C watershed has also
been evaluated, but does not exceed the maximum flood elevation associated with the Broad
River critical dam failure event and, thus, is bounded by the critical dam failure event. Therefore,
there are no safety-related structures that could be affected by flooding due to a Make-Up Pond
C dam failure.

The described studies have been made solely to ensure the safety-related facilities of the Lee
Nuclear Station are protected against floods caused by the assumed failure of dams. The
postulated dam failure events do not infer or concede that the dams are unsafe.

The critical dam failure event is the assumed overtopping failures of Lake Lure Dam, Tuxedo
Dam, Turner Shoals Dam, Lake Whelchel Dam, aRd assumed piping failuFe of Kings Mountain
Reservoir Dam, and Make-Up Pond C Dam, including the dam at Lake Cherokee, coincident
with the probable maximum flood (PMF). The resulting flow rate and water surface elevation at
the station is provided in the discussion below. There are no safety-related structures that could
be affected by flooding due to dam failure. All elevations provided in this subsection are above
mean sea level.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.4. 1, seventh, thirteenth, fourteenth, fifteenth, and
eighteenth paragraphs are revised, and new paragraphs are inserted after the eleventh, thirteenth,
fourteenth, and eighteenth paragraphs, as follows:

2.4.4.1 Dam Failure Permutations

Cherokee Falls and Gaston Shoals

An overtopping breach of Gaston Shoals, coincident with the PMF, results in a flow of
7 57 T0 0 0 7 8 8 ,0 0 0 cfs and a water surface elevation of 549841-550.60 ft. at the siteLee Nuclear
Station. Overtopping breaches of both Gaston Shoals and Cherokee Falls, coincident with the
PMF, result in a flow of 757,600 cfs aRd a the same flow and water surface elevation-ef-649.82
ft.-at4he-site. Because of the small reservoir volumes and large PMF discharge, the dam
failures have little effect on the resulting flow and water surface elevations.

Major Upstream Structures

Make-Up Pond C is located approximately 2 mi. west of the Lee Nuclear Station on London
Creek in Cherokee County, South Carolina. Make-Up Pond C is formed by construction of an
earthen dam and saddle dikes that impound London Creek just upstream of the confluence with
Little London Creek. The Make-Up Pond C dam crest elevation is 660 ft. A labyrinth spillway
sets the normal pool elevation at 650 ft. The designed 4-cycle labyrinth spillway has a lateral
width of 20 ft. per cycle. The dam is 132 ft. high. The impounded reservoir has an estimated
storage capacity of approximately 22,000 ac.-ft. at normal water surface elevation.

Kings Mountain Reservoir Dam and the Make-Up Pond C Dam isare not expected to be
overtopped based on the PMF analysis with antecedent storm conditions. However, the
t•ructural integrity of the dam and fo•;dation has not bcen examined. Piping overtopping failure

is postulated for this analysis, and dam failu-e-1hasfailures have been calibrated to occur
coincident with the PMF peak flood wave in order to maximize water surface elevations. Uesing
an iterative process, the breach outflow was maximized for piping location and failure time.
Lake Cherokee is located just upstream of Make-Up Pond C on a tributary of London Creek in
Cherokee County, South Carolina. The dam is a compacted earth-fill structure approximately
940 ft. long, 40 ft. high and has an estimated maximum storage capacity of 720 ac.-ft. The dam
at Lake Cherokee is assumed to fail by overtopping based on the full height of the structure.
The peak failure flow is derived using the procedures described below to analyze the Lake
Whelchel Dam. The peak outflow is added to the PMF peak flood wave for the Make-Up Pond C
watershed to maximize the Make-Up Pond C dam failure.

Embankment breach characteristics are based on the USACE RD-1 3 (Reference 250). Failure
development time for embankment sections is estimated to occur from 0.5 to 4 hr. Bieaeh
ou.flow a max . i. e-d at the piping location with a time to failure of 2.hr. Breach width for
embankment sections is estimated to be from 0.5 to 3 times the dam height. Side slopes for an
embankment breach are estimated to be from 0:1 to 1: 1 (horizontal:vertical). To maximize the
peak outflow anAR average breach width of 3 times the dam height was used along with 1:1
side slopes and the shortest failure development time of 0.5 hr. A piping coeffici"ent o"f 0.6 was
used, based on the standard orifice flow equation coefficient

Sensitivity was also performed based on the time of failure for the various structures.
Additionally, several failure times were examined based on the peak outflow time at Ninety-Nine
Islands Dam. Using the same breach parameters as discussed above, all structures were
assumed to fail simultaneously, rather than individually based on the peak flood wave at each
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dam. It was determined that the critical dam failure scenario occurred when all dams failed

simultaneously with a failure time near to the peak PMF outflow at Ninety-Nine Islands Dam.

The multiple failures due to overtopping-an ,pipig, coincident with the PMF, and including the
domino failure of Tuxedo Dam and Turner Shoals Dam, result in a peak flow of about,082,000
approximately 1,497,000 cfs. The peak flow is determined using the HEC-HMS model
discussed in Subsection 2.4.4.2. The HEC-HMS model incorporates the 14.6 sq. mi. watershed
of Lake Whelchel into a larger 63.19 sq. mi. subbasin identified as BR-15 on Figure 2.4.3-203.
Therefore, failure effects of Lake Whelchel Dam are added to the peak flow as discussed below.

Embankment breach characteristics are based on the USACE RD-13 (Reference 250). Breach
width for embankment sections is estimated to be from 0.5 to 3 times the dam height. An
average breach width of 3 times the dam height was assumed. Using the dam height for the
depth of water, the derived peak outflow is about 207,000 cfs. The derived peak outflow is
transposed to the site-Lee Nuclear Station without attenuation and assumed to coincide with the
peak flow identified above. Therefore, the total peak flow due to multiple dam failures coincident
with the PMF is about 1,299,O00approximately 1,704,000 cfs.

Make-Up Pond C Dam

Assumed overtopping dam failure of the Make-Up Pond C Dam has also been evaluated
coincident with a more intense PMF confined to the smaller Make-Up Pond C watershed as
described in Subsection 2.4.3. As previously discussed, failure of the dam at Lake Cherokee
was also included to maximize the peak dam failure outflow from Make-Up Pond C.

The Make-Up Pond C peak dam failure outflow was combined with the maximum historical flow
recorded on the Broad River at Gaffney, identified in Table 2.4.2-201, to account for any
coincidental flow in the Broad River. However, the resulting combined peak outflow of 1,138,000
cfs does not exceed the critical dam failure event for the Broad River watershed previously
described. Therefore, 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.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.4.3, is revised as follows:

2.4.4.3 Water Level at the Plant Site

The methods and models used to determine the resulting water surface elevation are described
above and in Subsection 2.4.3. Model verification and reliability is also discussed above and in
Subsection 2.4.3. The HEC-RAS model, as described above, was used to model a resulting
steady state flow of 1,2899,901,704,000 cfs to determine the water surface elevation at the
station.

The resulting water surface elevation at the Lee Nuclear Station is 564.G5572.93 ft. The
maximum flood elevation is well below the station's safety-related plant elevation of 590 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 GeeaiR4y precision was determined to be unnecessary.

Coincident Wind Wave Activity

Coincident wind wave activity is evaluated for the Broad River, Make-Up Pond A and Make-Up
Pond B. Fetch lengths are estimated using the longest straight line fetch based on U.S.
Geological Survey quadrangles and the site grading and drainage plan. Wave height, setup,
and runup are estimated using U.S. Army Corps of Engineers guidance (Reference 295). A
coincident 2-year annual extreme mile wind speed of 50 mph is estimated based on
ANSI/ANS-2.8-1992 (Reference 202). Wind setup is estimated using additional U.S. Army
Corps of Engineers guidance (Reference 269).

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
critical fetch length of 2.-52.76 mi. is shown in Figure 2.4.4-201. 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 56-54 min. The adjusted
wind speed is 49.9 mph.

Significant wave height (average height of the maximum 33-1/3 percent of waves) is estimated
to be 27952.79 ft., crest to trough. The maximum wave height (average height of the maximum
1 percent of waves) is estimated to be 4.924.66 ft., crest to trough. The corresponding wave
period is 2,22.7 sec.

The 4&-46 percent slopes along the banks of the Broad River adjacent to the site are used to
determine the wave setup and runup. The maximum runup, including wave setup, is estimated
to be 4--.708.99 ft. The maximum wind setup is estimated to be 0.440.09 ft. Therefore, the total
wind wave activity is estimated to be 1-0.49.08 ft. The PMF including effects of dam failures
and the coincident wind wave activity results in a flood elevation of 6-74.9582.01 ft. msl. The
Lee Nuclear Station safety-related plant elevation is 590 ft. msl and is unaffected by flood
conditions and coincident wind wave activity.

Intermittent Stream/Make-Up Pond A

During severe flooding events, Make-Up Pond A is inundated by backwaters of flooding of the
Broad River. Therefore, wind wave activity on Make-Up Pond A is evaluated coincident with the
maximum water surface elevation of the PMF on the Broad River including the effects of dam
failures as discussed above. The determined critical fetch length of 1-.691.77 mi. is shown in
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Figure 2.4.4-202. 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 3"-40 min. The adjusted wind speed is 50250.1 mph.

Significant wave height (average height of the maximum 33-1/3 percent of waves) is estimated
to be 2402.26 ft., crest to trough. The maximum wave height (average height of the maximum
1 percent of waves) is estimated to be ,3743.77 ft., crest to trough. The corresponding wave
period is 2-42.3 sec.

The 30-57 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 6-467.94 ft. The maximum wind setup is estimated to be 0.05 ft. Therefore, the total wind
wave activity is estimated to be 6.-647.99 ft. The PMF including effects of dam failures and the
coincident wind wave activity results in a flood elevation of 6-7-06580.92 ft. msl. The Lee
Nuclear Station safety-related plant elevation is 590 ft. msl and is unaffected by flood conditions
and coincident wind wave activity.

McKowns Creek/Make-Up Pond B

Coincident wind wave activity for Make-Up Pond B is addressed in Subsection 2.4.3.6.

London Creek/Make-Up Pond C

The Make-Up Pond C reservoir is located on a tributary of the Broad River, west of the Lee
Nuclear Station, as shown in Figure 2.4.1-213, such that a postulated failure of Make-Up Pond
C dam would release water to the Broad River prior to reaching the Lee Nuclear Station. Failure
of the Make-Up Pond C dam coincident with the PMF for the Make-Up Pond C watershed is
discussed in Subsection 2.4.4.1. Flooding effects as a result of dam failure due to wind wave
activity are bounded by that discussion.

Other Smaller Upstream Dams

Numerous other ponds and small lakes with dam structures are located in the Ninety-Nine
Islands watershed. However, these numerous features have negligible storage capacity. A
breach would have no measurable effect on the water surface elevations determined by the
PMF analysis.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.5, the last paragraph is revised under the heading
"Make-Up Pond A"; the third and fifth paragraphs under the heading "Make-Up Pond 13" are
revised; and a new heading "Make-Up Pond C" and text are added, as follows:

Make-Up Pond A

The slopes along the banks of Make-Up Pond A adjacent to the site area are approximately 52
percent at most and are used to determine the wave setup and runup. The maximum runup,
including wave setup, is estimated to be 977-96.40 ft. The maximum wind setup is estimated to
be 0.08 ft. Therefore, the total water surface elevation increase due to high speed wind wave
activity is estimated to be 8-.S76.48 ft. The resulting flood elevation is 565.0562.55 ft. The Lee
Nuclear Station safety-related plant elevation is 590 ft. and is unaffected by high speed wind
wave activity flooding conditions.

Make-Up Pond B

The slopes along the banks of Make-Up Pond B adjacent to the site area are approximately 9
percent and are used to determine the wave setup and runup. The maximum runup, including
wave setup, is estimated to be 4493.28 ft. The maximum wind setup is estimated to be 0.21 ft.
Therefore, the total water surface elevation increase due to high speed wind wave activity is
estimated to be 4-7G3.49 ft. The resulting flood elevation is 581.0579.71 ft. The Lee Nuclear
Station safety-related plant elevation is 590 ft. and is unaffected by high speed wind wave
flooding conditions.

Based on bathymetry mapping, an average depth of 2Q-8629.81 ft. is determined for Make-Up
Pond A and used as the depth of water. The resulting natural fundamental period is 2.1 min.
The Make-Up Pond B average depth is 33.3633.05 ft. The resulting natural fundamental period
is 6.5 min. The wave periods determined above (1.8 sec. and 2.6 sec.) are much shorter than
the natural fundamental period for both water bodies (2.1 min. and 6.5 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.

Make-Up Pond C

The Make-Up Pond C reservoir is located on a tributary of the Broad River, west of the Lee
Nuclear Station, as shown in Figure 2.4.1-213, such that a postulated failure of the Make-Up
Pond C dam would release water to the Broad River prior to reaching the Lee Nuclear Station,
Failure of the Make-Up Pond C dam coincident with the PMF for the Make-Up Pond C
watershed is discussed in Subsection 2.4.4.1. Flooding effects as a result of dam failure due to
surge and seiche are bounded by that discussion.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.6, is revised to insert the following after the last
paragraph:

Make-Up Pond Q

The Make-Up Pond C reservoir is located on a tributary of the Broad River, west of the Lee
Nuclear Station, as shown in Figure 2.4.1-213, such that a postulated failure of the Make-Up
Pond C dam would release water to the Broad River prior to reaching the Lee Nuclear Station.
Failure of the Make-Up Pond C dam coincident with the PMF for the Make-Up Pond C
watershed is discussed in Subsection 2.4.4. 1. Flooding effects as a result of dam failure due to
seismic- or landslide-induced waves are bounded by that discussion.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.11. 1, the second and third paragraphs are revised
as follows:

The Upper Broad River drainage basin above the Ninety-Nine Islands Dam derives water from
several smaller tributaries that contain a considerable number of dams. According to the U.S.
Army Corps of Engineers National Inventory of Dams, there are approximately 1342 upstream
dams of which five dams have been breached (Reference 276). Therefore, the water volume
available during low-flow conditions on the Broad River is a function of natural flow in
contributing rivers and streams, available storage capacity of upstream reservoirs, and
regulated discharge flow from upstream dams.

Dam failure could affect normal operation during low-flow conditions. Failure of Ninety-Nine
Islands Dam would drain the associated reservoir. In this portion of the Broad River, flow would
resemble a function of natural flow. However, there are no safety-related facilities that could be
affected by low-flow or drought conditions, since the passive cooling system does not rely on
the Broad River as a source of water. If necessary, the OR site FeseFV&Gmake-up ponds can be
used to supplement natural flow to support continued operations for additional periods of time.
Non-safety related water supply during drought is addressed in Subsection 2.4.11.5.



Enclosure No. I Page 68 of 176
Duke Letter Dated: July 31, 2009

Lee Nuclear Station Supplemental Response to

Request for Additional Information (RAI)

Attachment 27 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Subsection 2.4.11.3



Enclosure No. I Page 69 of 176
Duke Letter Dated: July 31, 2009

COLA Part 2, FSAR, Chapter 2, Subsection 2.4.11.3, the first paragraph is revised as follows:

2.4.11.3 Historical Low Water

Low-flow conditions at the site were analyzed based on stream flow records at USGS gauging
stations on the Broad River (Reference 290). Low-flow conditions typically exist during the
months of July through November. The majority of dams in the drainage basin have m.all to
insignificra.t tr••ago caparkty. The five-six largest reservoirs in the basin, Lake Lure, Lake
Summit, Lake Adger, Kings Mountain Reservoir, a!W-Lake Whelchel, and Make-Up Pond C
represent about 86-88 percent of the total storage capacity for the basin. Two additional dams,
Cherokee Falls and Gaston Shoals, immediately upstream from the Lee Nuclear Site, possess
less than 2 percent of the total storage capacity for the basin.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.11.5, the second through sixth paragraphs are
revised as follows:

The normal river intake flow rate for the station is approximately 35,000 gpm. The maximum
expected river intake flow is approximately 60,000 gpm. RiYe intake flow rates arc.p roided in
Figure 2.4.1 202. Institutional restraints on water use are imposed by Federal and State
agencies as discussed. Title 40 Code of Federal Regulations Part 125 Section 84 requires that
for cooling water intake structures located in a freshwater river or stream, the total design intake
flow must be no greater than five percent of the source water annual mean flow. Water use and
annual mean flow are discussed in Subsection 2.4.1.2.5.1 and Subsection 2.4.1.2.2.2. The
South Carolina Code of Laws Title 49 Chapter 23 Part 40 identifies that during a drought
declaration, the use of water from a managed watershed impoundment shall not be restricted as
long as minimum streamflow or flow equal to the 7Q10 is maintained, whichever is less. The
on Site rFeser-oei•, Make Up Pond A and Make-Up Pond B, and Make-Up Pond C are expected
to be used to supplement flow during periods of low flow.

The 7Q10 for the Gaffney gauge was determined to be 47-9-439 cfs using the USGS
recommended Log-Pearson Type III distribution. However, because the 7Q10 is less than the
Ninety-Nine Islands Dam FERC license minimum flow requirement of 483 cfs for July through
November (Subsection 2.4.11.3), the FERC license minimum flow was used as a constraint in
evaluating operation during low flow conditions. Furthermore, FERC license minimum flow
requirements are more restrictive than the 100-year drought flow rates described in Subsection
2.4.11.3 and Table 2.4.11-203. Therefore, the following low flow analysis applies to the
discussion of nonsafety related water supply during a 100-year drought.

A low flow analysis was performed based on the FERC licensed 483 cfs minimum flow
requirements at Ninety-Nine Islands Dam and the Lee Nuclear Station consumptive use
requirements. Consumptive use is estimated to be approximately 55 cfs based On lesses sho-nin the water balance in Figure 2.4.1 202. When flows in the Broad River drop below 538 cfs,
combined FERC licensed 483 cfs minimum flow plus 55 cfs consumptive use, makeup water to
the station is supplemented by on-site water storage, Make Up Pond A and Make-Up Pond BT
and off-site Make-Up Pond C. When flows in the Broad River drop below 483 cfs, the station
relies only on Make-Up Pond B and Make-Up Pond C on site water-storage for consumptive
uses of the station. The volume of Make Up Pond B is used prior to Make Up Pond A

Detailed bathymetry mapping of the on-site Make-Up Pond B (Figure 2.4.1-209 Sheet 2) and
Make-Up Pond A (Figure 2.4.1-209 Sheet 3) was performed in September 2006. Make-Up Pond
A is designed for a normal full pond elevation of 547 ft. Based on current topography Make-Up
Pond A retains a volume of 1425 ac.-ft. The minimum d. a dow... level is elevation 51a ft.,
yielding-a usable storage of-is approximately 1200 ac.-ft.

Make-Up Pond B is designed for a normal full pond elevation of 570 ft. Based on current
topography, Make-Up Pond B retains a volume of 31994-approximately 4000 ac.-ft. The Mi;iM:.
drawdown level! is elevation 520 ft., yielding a usable storage ef-is approximately
3955-3200 ac.-ft. The total On site storage capacity from Make Up Pond A ard Make Up Pond B

0 65aG-a-ft-.

Make-Up Pond C is designed for a normal full pond elevation of 650 ft. Based on the bathymetry
shown in Figure 2.4.1-213, Make-Up Pond C retains a volume of approximately 22,000 ac.-ft.
The usable off-site storage capacity is approximately 17,500 ac.-ft. The total usable storage
capacity of Make-Up Pond B and Make-Up Pond C is approximately 20,700 ac.-ft. Make-Up
Pond C has sufficient capacity to support full power operation for approximately 160 days.
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Make-Up Pond B has sufficient capacity to support full power operations for approximately 35
30 days.

There are no safety-related water requirements for normal plant shutdown associated with the
AP1000. Make-Up Pond A nominally provides for approximately 1200 ac.-ft. of usable water
storage. which .O..espO.ds to a rese..e capacity that is app..Xi"atcly 11 days of power
epeFatie*GS-Make-Up Pond A has sufficient capacity to conduct a normal plant shutdown and to
maintain shutdown conditions for both units. Make-Up Pond A can be replenished with water
from the Broad River, an;l-from Make-Up Pond B, and from Make-Up Pond C via Make-Up
Pond B.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.12.3. 1, is revised to insert the following after the
last paragraph:

The impacts of construction and operation of Make-Pond Up C within the London Creek
watershed were evaluated and determined not to affect groundwater conditions beyond Little
London Creek drainage way. Consequently, Make-Up Pond C does not affect the groundwater
flow regime at the Lee Nuclear Station, including the evaluation of hydrostatic loading
(Subsection 2.4.12.5) or analyses of accidental releases of radioactive liquid effluents
(Subsection 2.4.13).
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.13.3, is revised to insert the following after the
first full paragraph:

The impacts of construction and operation of Make-Up Pond C within the London Creek
watershed were evaluated and determined not to affect groundwater conditions beyond Little
London Creek drainage way. Consequently, Make-Up Pond C does not affect the groundwater
flow regime at the Lee Nuclear Station and therefore has no impact on the transport paths and
accidental release analyses discussed in this subsection.
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.14, the second paragraph is revised as follows:

There are no safety-related facilities that could be affected by low-flow or drought conditions of
the Broad River. At low flow conditions, water is drawn from Make-Up Pond A and B-Ponds B
and C (Subsection 2.4.11.5). Full power plant operations could be sustained for approximately
3&-190 days with water from Make-Up Ponds B and C, with sufficient water remaining in
Make-Up Pond A to shutdown the plant and maintain safe shutdown conditions.
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 41 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Figure 2.4.3-209
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Lee Nuclear Station Supplemental Response to

Request for Additional Information (RAI)

Attachment 42 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Figure 2.4.3-218
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 43 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Figure 2.4.3-219
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 44 to ER RAI 59, ER RAI 60, and ER RAI 961

Revision to FSAR Figure 2.4.3-220
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Lee Nuclear Station Supplemental Response to

Request for Additional Information (RAI)

Attachment 45 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Figure 2.4.3-221
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Attachment 46 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Figure 2.4.3-226
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 47 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Figure 2.4.3-229
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 48 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Figure 2.4.4-201
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Site contours based on photograrmetric survey dated February 28, 2006
Datum: South Carolina State Plane Coordinate System NAD 83, NAVD 88.
USGS quadrangles datum. South Carolina State Plane Coordinate System
NAD 27, NGVD 29.
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Broad River Coincident Wind Wave
Fetch Length
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 49 to ER RAI 59, ER RAI 60 and ER RAI 96

Revision to FSAR Figure 2.4.4-202
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 50 to ER RAI 59, ER RAI 60, and ER RAI 96

New FSAR Figure 2.4.1-213
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Lee Nuclear Station Supplemental Response to

Request for Additional Information (RAI)

Attachment 51 to ER RAI 0, ER RAI 60, and ER RAI 96

New FSAR Figure 2.4.3-239
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 52 to ER RAI 59, ER RAI 60, and ER RAI 96

New FSAR Figure 2.4.3-240
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 53 to ER RA 159, ER RAI 60, and ER RAI 96

New FSAR Figure 2.4.3-241
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 54 to ER RAI 59, ER RAI 60, and ER RAI 96

New FSAR Figure 2.4.3-242
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 55 to ER RAI 59, ER RAI 60, and ER RAI 96

New FSAR Figure 2.4.3-243
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 56 to ER RAI 59, ER RAI 60, and ER RAI 96

New FSAR Figure 2.4.3-244
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 57 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Table 2.4.1-201



Enclosure No. 1
Duke Letter Dated: July 31, 2009

Page 130 of 176

COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.1-201 (Sheet 2 of 2), is revised under the
heading "Other Features" to insert an entry for Make-Up Pond C as follows:

Elevation
.(ft. msl)Site Feature

Make-Up Pond C 650
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Lee Nuclear Station, Supplemental Response to
Request for Additional Information (RAI)

Attachment 58 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Table 2.4.1-204
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COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.1-204, is revised as follows:

DISCHARGE VARIABILITY

Monthly Mean Stream Flow
Recorded in Cubic Feet Per Second (cfs•
Recorded.i........F.et.P.r.S.cond (cfs

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

1998 1098 1253

1999 2021 2040 1812 1851 1422 964 796 517 538 925 1137 1338

2000 1619 1840 2142 1997 1301 713 591 518 678 669 1129 890

2001 865 985 1727 1318 793 801 1020 589 764 574 630 843

2002 1336 1139 1473 1104 835 560 377 242 505 865 1592 3312

2003 1441 2747 6686 8733 7433 5608 5051 4983 1838 1619 2094 2727

2004 1744 3100 1637 2104 1439 2626 1503 1219 8764 2219 3541 4710

2005 2615 2229 3930 3162 1926 2489 5418 1998 1356 2658 997 2031

2006 2659 1773 1516 1382 1100 1394 982 1254 2054 1245 1828 2143

Mean of
Monthly

Discharge 1852 2102 2779 2935 2202 2085 2194 1583 2285 1493 1655 2323

Max: 2659 3100 6686 8733 7433

Min: 865 985 1473 1104 793

Notes:

Average annual flow: 2639-Approximately 2500 cfs (1926-29062008)
Maximum monthly flow: 8764 cfs (1926-2006)
Minimum monthly flow: 242 cfs (1998-2006)
cfs - cubic feet per second
Source:
USGS 02153551 Broad River Below Ninety Nine Islands Reservoir, SC
(1998 to 2006)

5608 5418 4983 8764

560 377 242 393

2658 3541 4710

574 630 843

Cherokee County, South Carolina
Hydrologic Unit Code 03050105
Latitude 35°01'52", Longitude 81°29'34" NAD27
Drainage area 1550 square miles
Gauge datum 41220 feet above sea level NGVD29
Missing data - No information available from USGS
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 59 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Table 2.4.1-205
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COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.1-205, is revised under the heading "Other Features" to insert an entry for
Make-Up Pond C as follows:

In
Service

Date

Drainage
Area

Owner Type (sq. mi.)

Water
Surface

Area (ac.)

Dam
Height

(ft.)

Normal
Dam Normal Flood Pool

Length Spillwa Storage Storage Elevation
(ft.) y Width (ac.-ft.) (ac.-ft.) ( ft. msl)Name

Make-Up Pond C (c) Duke Energy RE 3.87 620 132 2370 80 22,000 28,764 650

(c) Under development
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Lee Nuclear Station Supplemental Response to

Request for Additional Information (RAI)

Attachment 60 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Table 2.4.1-210
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COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.1-2 10, is revised as follows:

Broad River Flow Rates1  Average Withdrawal" Maximum Withdrawal2  Peiotage

WitidrawaI Withdrawal

cfs gpm gpm cfs gpm cfs

Mean Annual Flow 1,122,000432-- 35,030 78 30% 60,001 134 "0
2538-Approximately 2500 cfs 404

(1926-20062008)

Regulatory Low Flow32 (FERC) 216,867 35,030 78 46% NA NA NA
483 cfs(4426-2W6•)

Broad River Flow Rates1  Average Consumption2  Maximum Consumption 2

C9neUmAption G, ....... •

cfs gpm gpm cfs gpm cfs

Mean Annual Flow 1,122,0001,432, 24,813 55 2-0% 28,72328,274 6463 3%
2-,8Approximately 2500 cfs 404

(1926-20062008)

Regulatory Low Flow12 (FERC) 216,867 24,813 55 1-2/ NA NA NA

483 cfs-o4426-200nn

gpm - gallons per minute

cfs - cubic feet per second

NA - not applicable

Notes:

1. Broad River flow rates were compiled from USGS measurements recorded at the Gaffney Gauge (USGS Gauge #02153500), the Blacksburg
Gauge (#02153200) and Boiling Springs Gauge (#02151500) for average annual flow.

2-. Averaae and 0.imm4 a wter nihhwasotained from Raiure 2.4.1 202. Inclu dps inaesreepn bAckwash.

23. The 7Q10 for the Gaffney gauge was determined to be 479-439 cfs using the USGS recommended Log-Pearson Type IIl distribution. However,
because the 7Q10 is less than the Ninety-Nine Islands Dam FERC license minimum flow requirement of 483 cfs for July through November, the
FERC license minimum flow was used as a constraint in evaluating operation during low flow conditions.
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Lee Nuclear Station Supplemental, Response to
Request for Additional Information (RAI)

Attachment 61 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Table 2.4.1-211
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COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.1-211, is revised as follows:

Broad River Flow Rates' Average Discharge2
PeFGe~tage
D~soha~ge Maximum Discharge 2

PeFGeRtage
Q~isehaFge

cfs gpdgpm gpm cfs gpm cfs

Mean Annual Flow
2,38-Approximately 2500 cfs

(1926-20062008)

Regulatory Low Flow 32

(FERC)
483 cfs4492&-0W

1,122,0004-439
2054

216,867

8,216

8,216

18

18

4%

"0

28,778

28,778

64 3%4

64

Notes:

1. Broad River flow rates were compiled from USGS measurements recorded at the Gaffney Gauge (USGS Gauge #02153500), the Blacksburg
Gauge (#02153200) and Boiling Springs Gauge (#02151500) for average annual flow.

2. Aver-age and Maximum effluent di6chargec obtained from Figure 2.4.1 202.

32. The 7Q10 for the Gaffney gauge was determined to be 479-439 cfs using the USGS recommended Log-Pearson Type Ill distribution. However,
because the 7Q10 is less than the Ninety-Nine Islands Dam FERC license minimum flow requirement of 483 cfs for July through November, the
FERC license minimum flow was used as a constraint in evaluating operation during low flow conditions.
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 62 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Table 2.4.2-203
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COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.2-203, is revised to remove the reference

as follows:

R--------- Ffigurc 2.4.2 203.
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Lee Nuclear Station Supplemental Response to
Requestfor Additional Information (RAI)

Attachment 63 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Table 2.4.3-202
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COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.3-202, is revised as follows:

Duration (hr.) Incremental PMP (in.)

6

12

18

24

30

36

42

48

54

60

66

72

0.38

0.46

0.59

0.83

4-481.39

4.304.33

4128012.90

2-.92.10

1-4,31.04

0.69

0.52

0•41-0.42

Total 2-.4825.66

Note: Values derived from HMR-51 (Reference 255), HMR-52 (Reference 225) and the use of
the USACE HMR-52 computer software (Reference 271). Critical storm was determined
to be 1000 sq. mi. with a 270 degree orientation centered near the centroid of the
watershed for Gacsto She lsNinety-Nine Islands Dam.
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Revision to FSAR Table 2.4.3-203
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COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.3-203 (all Sheets), is revised as follows:

Subbasin Hourly Incremental PMP (in.)

Time LS-1 LA-2 GD-3 LL-4 BR-5 BD3-6 2BR-7 BD2-8 SS-09
(hr.)

Day 1 0.043 0.066 0.069 0.058 0.069 0.0680. 0.069 0.06707 0.067
0100 0.046 0.067 0.064 066 064

0200 0.043 0.066 0.069 0.058 0.069 0.0680-. 0.069 0.0670-. 0.067
0.046 0.067 0.064 066 064

0300 0.043 0.066 0.069 0.058 0.069 0.0680. 0.069 0.0670-. 0.067
07046 0.067 07064 066 064

0400 0.043 0.066 0.069 0.058 0.069 0.06807. 0.069 0.06707. 0.067
07046 07067 0.064 066 064

0500 0.043 0.066 0.069 0.058 0.069 0.0680G 0.069 0.06707. 0.067
07046 0.067 0064 66 064

0600 0.043 0.066 0.069 0.058 0.069 0.06807. 0.069 0.0670-. 0.067
07046 0.067 07064 066 064

0700 0.053 0.081 0.084 0.071 0.084 0.08307 0.084 0.0810, 0.082
07066 0.082 0.07-8 080 78

0800 0.053 0.081 0.084 0.071 0.084 0.0830G 0.084 0.0810- 0.082
006 0.082 0078 080 078

0900 0.053 0.081 0.084 0.071 0.084 0.0830-7 0.084 0.08107 0.082
07066 07082 07078 080 078

1000 0.053 0.081 0.084 0.071 0.084 0.08307. 0.084 0.08107. 0.082
07066 07082 07078 080 078

1100 0.053 0.081 0.084 0.071 0.084 0.0830. 0.084 0.08107. 0.082
07066 07082 07078 080 078

1200 0.053 0.081 0.084 0.071 0.084 0.08307 0.084 0.08107. 0.082
07066 07082 07078 080 078

1300 0.068 0.104 0.108 0.091 0.108 0.10607. 0.108 0.10507 0.10607,
07070 07406 0.100 403 404 406

1400 0.068 0.104 0.108 0.091 0.108 0.1060-. 0.108 0.1050-. 0.10607.
07070 0.6 0-.4-00 4-03 4-04 40

1500 0.068 0.104 0.108 0.091 0.108 0.1060-. 0.108 0.10507. 0.1060-
07070 0.-46 0.4.00 403 4-" 406

1600 0.068 0.104 0.108 0.091 0.108 0.10607. 0.108 0.1050- 0.10607.
07070 0406 0.400 403 404 406
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Subbasin Hourly Incremental PMP (in.)

Time LS-1 LA-2 GD-3 LL-4 BR-5 BD3-6 2BR-7 BD2-8 SS-09
(hr.)

1700

1800

1900

2000

2100

2200

2300

2400

Day 2
0100

0200

0300

0400

0500

0600

0700

0800

0900

0.068 0.104 0.108
0.07-0 0.41106

0.068 0.104 0.108
0.07-G0.070

0.095 0.145 0.151
0•098 0448

0.095 0.145 0.151
0.098 0.148

0.095 0.145 0.151
0.098 0.148

0.095 0.145 0.151
0•098 04148

0.095 0.145 0.151
0.0980-148

0.095 0.145 0.151
07098. 0448

0.139 0.212 0.220
0.743 0.215

0.145 0.221 0.230
0.1490.225

0.153 0.233 0.242
67--0.237

0.162 0.247 0.257
0446680.25

0.173 0.263 0.274
0.-7-8 07267-

0.185 0.281 0.293
07. 490•-0286

0.347 0.530 0.561
0.357 6076420.63

0.401 0.613 0.652
0.41 0.628 0766

0.453 0.696 0.746
0.48660.7150.7-50

0.091
0-400

0.091

0.128
0.140

0.128
0.140

0.128
0,140

0.128
07140

0.128
0.140

0.128
07440

0.186
0.204

0.194
0.243

0.205
0.224

0.217
0.237

0.231
0.253

0.248
9.274

0.464
07640

0.535
0.690

0.606
0.670

0.108 0.1060, 0.108
4-93

0.108 0.106G7 0.108
4-03

0.151 0.1490- 0.151
444

0.151 0.1490, 0.151
4-44

0.151 0.1490, 0.151
144

0.151 0.1490, 0.151
444

0.151 0.1490, 0.151
4-44

0.151 0.1490@ 0.151
444

0.1050. 0.106G7
4-04 406

0.10507 0.1060-
4-04 4ý05

0.1460, 0.1480,
444 447

0.14607 0.1480.
444 4-47

0.1460. 0.1480,
444 4-47

0.1460. 0.14807
444 447

0.1460, 0.1480.
444 447

0.14607 0.1480,
444- 447

0.220 0.216G7 0.2190. 0.2130, 0.216G.
24-0 220 206 24,

0.230 0.22607 0.229 0.2220. 0.2254.
0.229 249 244 224

0.242 0.23807 0.2410. 0.234G7 0.23707
234 242 226 236

0.256 0.252G, 0.256 0.2480, 0.2520,
245 239 260

0.274 0.269G7 0.27307 0.2650, 0.2680.
264 274 266 266

0.294 0.2880, 0.29307 0.284G. 0.28807
280 294 273 286

0.568 0.5510. 0.574 0.5450, 0.5480@
0.7-67 630 620 644

0.663 0.64107 0.67107 0.6330, 0.6360,
0.674 644 670 602 628

0.762 0.73307 0.773 0.72507 0.7270.
0-778 7-00 688 746
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Subbasin Hourly Incremental PMP (in.)

Time LS-1 LA-2 GD-3 LL-4 BR-5 BD3-6 2BR-7 BD2-8 SS-09
(hr.)

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

2400

Day 3
0100

0200

0.503 0.780
0•547 0-802

0.551 0.863
0.5670-9890

0.597 0.946
0.048 G.979

0.746 1.218
0.774 1.272

0.998 1.709
i,039 i.803

1.207 2.283
1.260 2.426

1.253 3.646
41309 3.988

1.133 2.042
1482 2465

0.927 1.555
0.964 4-638

0.302 0.461
9.7314 0470

0.271 0.411
0.7279 0.419

0.245 0.370
0.2520.377

0.223 0.337
0.230 0.343

0.207 0.313
0.213 0.31-8

0.196 0.297
0.204 0.302

0.119 0.182
0.423 0.485

0.119 0.182
0.423-08

0.842 0.676 0.866 0.82707 0.8830. 0.8220, 0.8190.7
07849 07-54 0.889 789 884 7-7-5 804

0.940 0.747 0.975 0.9250. 0.998.7 0.9220, 0.9140.
0.959 0.833 1.007 87-9 91" 866 894

1.041 0.818 1.090 1.0250. 1.1194, 1.0270. 1.0100.7
4.064 09414 4-434 974 445 9,8 "85

1.382 1.047 1.498 1.3691-7 1.5634-7 1.3951-7 1.3371-7
446 1.483 47694 284 554 27-5 288

2.002 1.452 2.231 1.9894- 2.3582-. 2.0514, 1.927-1,
2.-067 .664 2.448 837 332 839 836

2.728 1.875 3.055 2.6982, 3.2373, 2.7782 2.6102L.
2.-824 2.-206 3.324 463 202 469 473

4.672 2.606 5.263 4.5163. 5.5865, 4.5993. 4.36447
4.839 3.414 5.77 966 639 909 069

2.428 1.706 2.726 2.4102- 2.8922L. 2.4892- 2.3292-
2.563 4.983 2.7970 208 58 240 2w0

1.808 1.329 2.007 1.7984- 2.1182. 1.8514, 1.7444-.
4.865 47646 2.470 666 09" 667 665

0.485 0.405 0.491 0.478G, 0.495 0.47207 0.4750.
07487 0.444 0.497 464 452 47-0

0.431 0.362 0.435 0.4250, 0.4370, 0.41907. 0.42207
0.432 0.3986 0439 440 438 402 448

0.386 0.326 0.389 0.38107 0.39107 0.37507 0.3790.
07387 0•357 0394 3689 394 364- 37

0.351 0.298 0.352 0.3460. 0.35307 0.34107 0.34407
07325 0.354 335 364 328 342

0.325 0.276 0.326 0.32007 0.3260, 0.31507 0.319G7
0.304 07327 344 327 304 31-7

0.309 0.262 0.310 0.30407 0.30907 0.29907 0.3030.
0.286 295 34-0 288 304

0.189 0.160 0.189 0.18607 0.189 0.1830. 0.1860.
0.7-5 4-80 476 484

0.189 0.160 0.189 0.18607 0.189 0.1830, 0.1860.
0-,•7 4-80 476 4-84
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Subbasin Hourly Incremental PMP (in.)

Time LS-1 LA-2 GD-3 LL-4 BR-5 BD3-6 2BR-7 BD2-8 SS-09
(hr.)

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

0.119
0.423

0.119
0423

0.119
0.423

0.119
0.423

0.080
0.082

0.080
0.082

0.080
0.082

0.080
§.082

0.080
07082

0.080
0•082

0.060
07064

0.060
07064

0.060
07064

0.060
0•064

0.060
0.064

0.060
07064

0.048
0.049

0.182
0.485

0.182
0486

0.182
0485

0.182
G0 -48

0.121
0.123

0.121
04.23

0.121
04-23

0.121
0.123

0.121
0.123

0.121
04123

0.091
0.792

0.091
0.092

0.091
0.092

0.091
0.092

0.091
0.092

0.091
07092

0.073
§.074

0.189

0.189

0.189

0.189

0.126

0.126

0.126

0.126

0.126

0.126

0.095

0.095

0.095

0.095

0.095

0.095

0.076

0.160
0.176

0.160

0.160
0.176

0.160
0--•7

0.107
0.147

0.107
01--7

0.107
0.1-7

0.107
0.--1-7

0.107
0.1-7

0.107
0.017

0.080
07087

0.080
0.087

0.080
0•087

0.080
0.087-

0.080
0.087

0.080
07087

0.064
0.070-

0.189

0.189

0.189

0.189

0.126

0.126

0.126

0.126

0.126

0.126

0.095

0.095

0.095

0.095

0.095

0.095

0.076

0.1860,
48W

0.18607
4-W

0.1860,
4-80

0.1860,
480

0.124G7
420

0.1240,
4-20

0.1240-.
4-20

0.12407.
4-20

0. 124•7
4-20

0.12407
420

0.0930,
090

0.0930-

0.0930,

0-90
0.0930-

090

0. 09307.

0.0930-
090

0.0740-
072

0.189

0.189

0.189

0.189

0.126

0.126

0.126

0.126

0.126

0.126

0.0940,
096

0.0940,
095

0.094G,
096

0.0940,
095

0.0940-
096

0.0940,
096

0.0750-
076

0.1830-.
4-76

0.183G7
4-7-6

0.1830,
4-76

0.1830,
476

0.12207
44-7-

0.1220,
4-1-7

0.1220,
14-7

0.1220-
447

0.1220,
44-7

0.122G,
44-7

0.0910-.
0888

0.0910,
0888

0.0910-.
0888

0.09107
0888

0.0910.
088

0.0910,
088

0.07307
074

0.1860,
4-84

0.186G-
4-84

0.1860-
4-84

0.1860,
4-84

0.1240,
423

0.12407
4-23

0.1240,

0.1240,
423

0.1240-.

0.1240-.
4213

0.0930,
092

0.0930-.
092

0.09307
092

0.09307
092

0.0930-
092

0.0930,
092

0.074
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Subbasin Hourly Incremental PMP (in.)

Time LS-1 LA-2 GD-3 LL-4 BR-5 BD3-6 2BR-7 BD2-8 SS-09
(hr.)

2000 0.048 0.073 0.076 0.064 0.076 0.0740, 0.0750, 0.0730, 0.074
0.049 0.074 0700 9072 076 074

2100 0.048 0.073 0.076 0.064 0.076 0.0740. 0.0750- 0.0730, 0.074
0.049 07074 07070 07-2 076 0G7-4

2200 0.048 0.073 0.076 0.064 0.076 0.0740. 0.0750, 0.0730, 0.074
0.049 07074 0.070 072 07-6 G74

2300 0.048 0.073 0.076 0.064 0.076 0.07407 0.0750, 0.0730, 0.074
07049 07074 07070 07-2 07-6 0-74

2400 0.048 0.073 0.076 0.064 0.076 0.0740. 0.0750. 0.0730, 0.074
07049 0.074 0070 07-2 076 074

Total 14.91 25.71 28.99 21.62 30.91 28.522 31.973 28.732 27.982
16.43 26.82 29.54 24.7-3 32.54 6765 1480 6-33 7,05

Subbasin Hourly Incremental PMP (in.)

Time GS- BD1 KMR BC- BR- CC- USS 2BR
(hr.) FB-10 11 -12 -13 14 15 16 -18A -19 MUPC

Day 1
0100

0200

0300

0400

0500

0600

0700

0800

0900

0.067 0.054 0.052 0.066 0.060 0.038 0.059 0.062
0.064 0.704 0 .04 6 5006002 0.033 0.064 0.064

0.067 0.054 0.052 0.066 0.060 0.038 0.059 0.062
0.064 0.046 0.045 0.06507052073307064 0.064

0.067 0.054 0.052 0.066 0.060 0.038 0.059 0.062
0.064 0046 0045 706• •052 0033 064 0.064

0.067 0.054 0.052 0.066 0.060 0.038 0.059 0.062
07064 0704607.0415070650705207.033 07064 07064

0.067 0.054 0.052 0.066 0.060 0.038 0.059 0.062
0.064 0.04690.0450.06650.0620.033 0.064 0.064

0.067 0.054 0.052 0.066 0.060 0.038 0.059 0.062
0.064 0.046 0.046 0.065 0.052 0.033 0.064 0.064

0.082 0.066 0.063 0.081 0.073 0.046 0.072 0.075
0707-807057 070655070790706307.04609.707 07078

0.082 0.066 0.063 0.081 0.073 0.046 0.072 0.075
0707807057-.0705507079 07063 07040 0707-807078

0.082 0.066 0.063 0.081 0.073 0.046 0.072 0.075
07078 07057 0705507079 07063 07040 07078 07078

0.062
0.065

0.062
0.065

0.062
07065

0.062
0.765

0.062
0.065

0.062
0•765

0.076
07080

0.076
07080

0.076
07080

0.032

0.032

0.032

0.032

0.032

0.032

0.039

0.039

0.039



Enclosure No. 1
Duke Letter Dated: July 31, 2009

Page 149 of 176

Subbasin Hourly Incremental PMP (in.)

Time GS- BDI KMR BC- BR- CC- USS 2BR
(hr.) FB-10 11 -12 -13 14 15 16 -18A -19

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

2400

Day 2
0100

0200

0.082
09708

0.082
g0778

0.082
0•078

0.106
0100

0.106
0. 0go

0.106
0--0• 0

0.106
0.100

0.106
0.4i00

0.106
0.-0go

0.148
0.140

0.148
0.440

0.148
04•40

0.148
0.140

0.148
0.440

0.148
0.140

0.216
0.204

0.225

0.066
0.057-

0.066

0.066
0.057

0.085
0.073

0.085
07073

0.085
07073

0.085
007-73

0.085
07073

0.085
0-073

0.119
0.142

0.119
0402

0.119
04-02

0.119
04-02

0.119
04102

0.119
0•402

0.174

0.182
04166

0.063 0.081 0.073
0.06 0.07 0.0763

0.063 0.081 0.073
07065 0.07900.063

0.063 0.081 0.073
0.06650.07-9 0.063

0.081 0.104 0.094
a QW0 040207084

0.081 0.104 0.094
07070 0402 07084

0.081 0.104 0.094
07070 0402 0.084

0.081 0.104 0.094
0.070 0402 07084

0.081 0.104 0.094
07070 0402 07084

0.081 0.104 0.094
0.07 0.1042 0.084

0.114 0.146 0.131
.7098 01442 0.14

0.114 0.146 0.131

0.114 0.146 0.131
0.098 0.142 0.714

0.114 0.146 0.131
0.098 0442 07114

0.114 0.146 0.131
0.098 0442 0144

0.114 0.146 0.131
0.098 0.442 04114

0.166 0.212 0.191
04843 07207 0.146

0.173 0.222 0.199
0.149 0.246 0.173

0.046
0.040

0.046
0.040

0.046
0•040

0.060
07062

0.060
0.062

0.060
0.062

0.060
0.062

0.060
0.062

0.060
0.702

0.083
0.072

0.083
007-2

0.083
0.072

0.083
07072

0.083
0.07-2

0.083
0707-2

0.121
04106

0.127
Q. 40

0.072
0.078

0.072
0.072

0.072
0•-7-8

0.092
0404

0.092
0_04

0.092
g-04

0.092
04-04

0.092
--0 4

0.092
0A04

0.129
0-_44-1

0.129

0.444

0.129
044-1

0.129

0.129
0.444

0.129

0.188
0.206

0.196
0.245

0.075
0.075

0.075
0.073

0.075
0-078-

0.097
0.-400

0.097
04--00

0.097
0400

0.097
04100

0.097

0.097
0400GO

0.135
04•40

0.135
0.140

0.135
04-40

0.135
04•40

0.135

0.135
0.140

0.197

0.206
07206

0.076
07080

0.076
0.080

0.076
07080

0.097
04-02

0.097
0•402

0.097
04102

0.097
04•02

0.097
04.02

0.097
04102

0.136
-.143

0.136
0.143

0.136
0.443

0.136
0.443

0.136

0.136

0.199
07208

0.207
0.217-

MUPC

0.039

0.039

0.039

0.050

0.050

0.050

0.050

0.050

0.050

0.071

0.071

0.071

0.071

0.071

0.071

0.103

0.107
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Subbasin Hourly Incremental PMP (in.)

Time GS- BD1 KMR BC- BR- CC- USS 2BR
(hr.) FB-10 11 -12 -13 14 15 16 -18A -19 MUPC

0300 0.237 0.191 0.182 0.233 0.210 0.133 0.207 0.216 0.218
0.224 0.163 0.157 0.228 0.482 0-_46 0.226 0.224 0.229 0.113

0400 0.251 0.203 0.193 0.247 0.222 0.141 0.219 0.229 0.231
0.238 073 0.466 0.244 0.493 04.23 0.239 0.238 0243 0.120

0500 0.268 0.216 0.206 0.264 0.237 0.151 0.234 0.245 0.247
0.254 0184 04178 0.267 0.206 0.134 0.255 0.253 0.•89 0.128

0600 0.287 0.232 0.221 0.282 0.254 0.162 0.250 0.262 0.264
0.272 0498 0.490 0.27-6 0.220 0.140 0273 0.274- 0277 0.137

0700 0.544 0.430 0.411 0.533 0.474 0.303 0.468 0.492 0.500
0.514 0.370 0.387- 01546 07414 0.261- 0.74 0.51- 0752-7 0.255

0800 0.631 0.493 0.472 0.617 0.546 0.350 0.539 0.567 0.578
07590 0.426 0414 07598 0.472 07301 0.75 07589 07614 0.295

0900 0.719 0.557 0.533 0.702 0.619 0.395 0.611 0.644 0.658
07670 0481 0.46 0.6786 0533 0.338 07678 0769 07697 0.330

1000 0.809 0.623 0.595 0.786 0.691 0.436 0.683 0.721 0.739
0.7750 0736 0751-7 0.758 05985 037- 0.7-57 0.750 0.7-85 0.362

1100 0.900 0.689 0,658 0.871 0.764 0.474 0.755 0.798 0.821
07831 075889 0767 07835 0.687 07400 07839 0.834- 0787 0.389

1200 0.992 0.757 0.720 0.955 0.837 0.509 0.827 0.876 0.905
07913 07644 0.648 .7944 0.7-178 07426 07923 07913 07968 0.412

1300 1.301 0.979 0.925 1.232 1.072 0.621 1.064 1.132 1.184
1-.480 0781 0.774 14.71 079-19 07506 .198 1.482 1.282 0.485

1400 1.859 1.355 1.272 1.734 1.488 0.810 1.479 1.585 1.682
1.657. 197 1440 4132 1.262 0.644 1486 1.662 1.43 0.611

1500 2.507 1.692 1.579 2.323 1.926 0.969 1.909 2.075 2.224
2.491- 1.33 1.261- 2459 -.574• 0.760 2.233 24.97 2470 0.717

1600 4.133 1.936 1.782 3.759 2.695 1.006 2.628 3.036 3.397
37355 1.386 1-309 3.340 4.32 07789 3.439 37385 3.967 0.745

1700 2.239 1.569 1.467 2.076 1.750 0.911 1.738 1.877 2.005
1-97-2 4-251 1-482 1.939 1.458 0.7-7- 27009 1.97-8 2.21-6 0.677

1800 1.685 1.247 1.173 1.576 1.362 0.756 1.354 1.447 1.530
1 510 4.047 07964 1-488 1-463 0.604 1434 151-4 4.47G 0.575

1900 0.472 0.377 0.360 0.463 0.414 0.263 0.409 0.429 0.435
0.44 07323 07314 07480 0.389 07227- 07448 0.444 0.468 0.222
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Subbasin Hourly Incremental PMP (in.)

Time GS- BD1 KMR BC- BR- CC- USS 2BR
(hr.) FB-10 11 -12 -13 14 15 16 -18A -19 MUPC

2000

2100

2200

2300

2400

Day 3
0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

0.420 0.339
Q.3987 0.28

0.377 0.306
0.357 07264

0.343 0.280
0.3260.238

0.318 0.259
0.3020.224

0.302 0.245
0,286 0.209

0.185 0.149
•_-•7 0.427

0.185 0.149
0.17 4 0427

0.185 0.149
0.475 04127

0.185 0.149
0.175 0.1427

0.185 0.149
0.4760.427-

0.185 0.149
0.17_ 04-27

0.123 0.100
Q1-1-7 0.086

0.123 0.100
0.41-7 0.85

0.123 0.100
0.147 o.ogs

0.123 0.100
-.44-70086

0.123 0.100
0.147 0.08-

0.123 0.100
9.147 0.086

0.323 0.413 0.371 0.236 0.366 0.383 0.388
072790.402 022 20205 O.40 0.397 0,48

0.292 0.372 0.334 0.214 0.330 0.345 0.349
02620363 0.29140486 0.360 937 0.366

0.266 0.338 0.305 0.195 0.301 0.315 0.318
023007334 0.266 04-700 .7280 .326 07333

0.247 0.314 0.283 0.181 0.279 0.292 0.294
0.723 07307 0.246 Q-458 -0304 0.302 07308

0.234 0.298 0.268 0.171 0.264 0.277 0.279
0•204 0•291 0.2330 0149- 0288 0286 0.293

0.142 0.182 0.164 0.104 0.161 0.169 0.171
07_230 4.7-8 0.442 0.0900.•-76 0.17-6 0479

0.142 0.182 0.164 0.104 0.161 0.169 0.171
4123Q178 0.142 0.090 0.176077 •9-50--

0.142 0.182 0.164 0.104 0.161 0.169 0.171
0.-230 .478 0.442 0.090• 0.176 0.7- -0.479

0.142 0.182 0.164 0.104 0.161 0.169 0.171
01230.17807 0.4420 7090 00476 0.17 0-4-79

0.142 0.182 0.164 0.104 0.161 0.169 0.171
0.423•0.-7-8 07442 070900 4.76047176 0.47-9

0.142 0.182 0.164 0.104 0.161 0.169 0.171
0.230.1780442 0.0900.1-76 017-5 04-7-9

0.095 0.122 0.109 0.069 0.108 0.113 0.114
07082 07114 9•096 0.0600 4418 071 -1707449

0.095 0.122 0.109 0.069 0.108 0.113 0.114
082 14- -907095 0.06 0.148 0.-7 1 .4-149

0.095 0.122 0.109 0.069 0.108 0.113 0.114
07082 0.-1490.0960 7060014•-8 041-7 0.149

0.095 0.122 0.109 0.069 0.108 0.113 0.114
0.082 0.9 009600600 .7148 04.17 01•49

0.095 0.122 0.109 0.069 0.108 0.113 0.114
070820 711490• 0950 7060014•18 071-1 -0149

0.095 0.122 0.109 0.069 0.108 0.113 0.114
0.0820• 0096 .0609 18 .14804-__7 0 19

0.200

0.181

0.166

0.154

0.145

0.088

0.088

0.088

0.088

0.088

0.088

0.059

0.059

0.059

0.059

0.059

0.059
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Subbasin Hourly Incremental PMP (in.)

Time GS- BD1 KMR BC- BR- CC- USS 2BR
(hr.) FB-10 11 -12 -13 14 15 16 -18A -19 MUPC

1300 0.093 0.075 0.071 0.091 0.082 0.052 0.081 0.085 0.085
0.088 0.064 0.061 0.089 0.074 07045 0.088 07088 0.089 0.044

1400 0.093 0.075 0.071 0.091 0.082 0.052 0.081 0.085 0.085
0.088 0.064 07061 0.089 0.074 0.045 0708$ 0.088 G.089 0.044

1500 0.093 0.075 0.071 0.091 0.082 0.052 0.081 0.085 0.085
0.088 07064 07064 07089 07074 07045 07088 07088 0.089 0.044

1600 0.093 0.075 0.071 0.091 0.082 0.052 0.081 0.085 0.085
07088 0.064 07061- 0089 0707-4 0045 07088 07088 0.089 0.044

1700 0.093 0.075 0.071 0.091 0.082 0.052 0.081 0.085 0.085
0708$ 07064 07064 07089 .070 07045 07088 0708$ 07089 0.044

1800 0.093 0.075 0.071 0.091 0.082 0.052 0.081 0.085 0.085
07088 07064 07064 07089 07074 07045 0.08$ 07088 07089 0.044

1900 0.074 0.060 0.057 0.073 0.066 0.042 0.065 0.068 0.068
07070 07054 07049 071 07057 07036 07074 07070 0707-2 0.035

2000 0.074 0.060 0.057 0.073 0.066 0.042 0.065 0.068 0.068
07070 07051 07049 0.074 07057 0.036 07071 07070 07072 0.035

2100 0.074 0.060 0.057 0.073 0.066 0.042 0.065 0.068 0.068
07070 07051- 0049 07074 07057 07036 070 0.070 07072 0.035

2200 0.074 0.060 0.057 0.073 0.066 0.042 0.065 0.068 0.068
07070 07061 07049 0707-47- 0757 07036 0707-1 07070 07072 0.035

2300 0.074 0.060 0.057 0.073 0.066 0.042 0.065 0.068 0.068
07070 07064 07049 07074 07057 07036 07074 07070 0707-2 0.035

2400 0.074 0.060 0.057 0.073 0.066 0.042 0.065 0.068 0.068
07070 07051 07049 07071 07057 07036 070741 9070 07072 0.035

Total 27.30 19.58 18.50 26.01 22.19 12.60 21.90 23.47 24.51
-24.64 1•.43 4543 24.63 18.60 10.64 24.96 24.66 26.61 10.13
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Notes:

Reference Figure 2.4.3-203 for subbasin locations
LS-1, Lake Summit/Tuxedo Hydro
LA-2, Lake Adger/Turner Shoals
GD-3, Green River (Turner Shoals to Broad R.)
LL-4, Lake Lure/hydro
BR-5, Broad River (Lake Lure to Green R.)
BD3-6, Broad River (Green R. to Second Broad R.)
2BR-7, Second Broad River
BD2-8, Broad River (Second Broad R. to First Broad R.)
SS-09, Stice Shoals
FB-10, First Broad River (Stice Shoals to Broad R.)
GS-1 1, Broad River (First Broad to Gaston Shoals)
BD1-12, Broad River (Gaston Shoals to Buffalo Creek)
KMR-1 3, Kings Mountain Reservoir (Buffalo Cr.)
BC-14, Buffalo Creek (Kings Mountain Reservoir to Broad R.)
BR-15, Broad River (Buffalo Cr. to Ninety-Nine Islands)
CC-16, Cove Creek (Broad R. near Lake Lure)
USS-18A, Upper First Broad River
2BR-1 9, Upper Second Broad River
MUPC, Make-Up Pond C



Enclosure No. I I Page 154 of 176
Duke Letter Dated: July 31, 2009

Lee Nuclear Station Supplemental Response to

Request for Additional Information (RAI)

Attachment 65 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Table 2.4.3-204



Enclosure No. I
Duke Letter Dated: July 31, 2009

Page 155 of 176

COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.3-204 (all sheets), is revised as follows:

Antecedent Precipitation PMP Precipitation

Initial
Losses

Subbasin CN (in.)
Depth Losses Excess Depth Losses Excess
(in.) (in.) (in.) (in.) (in.) (in.)

LS-1

LA-2

GD-3

LL-4

BR-5

BD3-6

2BR-7

BD2-8

SS-09

FB-10

GS-11

BD1-12

KMR-13

5.96
55 1.64 647-

10.28
56 1.57 107-3

11.60
60 1.33 14.84

8.65
56 1.57 9-89

12.37
58 1.45 14300

11.41
64 1.13 40.66

12.79
60 1.33 42.72

11.49
66 1.03 4G.53

11.19
68 0.94 10.82

10.92
71 0.82 9786

7.83
65 1.08 6A45

7.40
67 0.99 6-4-7

10.40

68 0.94 9785

8.88

4.43
4754-

5.67
56-76

5.38
&A44

5.23
5755

5.80

4.76
4466

5.55
57.54

4.46
4,35

4.17
443

3.73
3,63

4.00
37770

3.71
34,5

4.01

3.95

1.54
4-46

4.62
4--96

6.22
644

3.42
4-W5

6.56
7-40

6.65
6700

7.24
749

7.03
6-48

7.02
6,69

7.20
672-3

3.83
277.5

3.69
277.2

6.39
5790

14.91
4-543

25.71
26.82

28.99
29.54

21.62
24.7.3

30.91
32.54

28.52
26.65

31.97
31480

28.73
26733

27.98
27.05

27.30
24.64

19.58

18.50

26.01
24.63

2.88
2786

2.25
2-.24

1.66
4-64

2.42
2728

1.82
4477

1.28
4-.33

1.56
17.57.

1.10
4-46

0.97
0.-9

0.77
0743

1.45
14-59

1.30
4-42

1.00
4703

12.03
42.57

23.45
24.64

27.34
27.90

19.21
22.45

29.09
30.7-4

27.24
26.32

30.41
30.23

27.64
25.1-7

27.01
26.06

26.53
237.8

18.13
14.54

17.20
14 04

25.02

23.60

21.014.92 22.19 1.18
BC-14 67 0.99 7-:4O 6376 4850 4-49 17.20
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Antecedent Precipitation PMP Precipitation

Initial
Losses

Subbasin CN (in.)
Depth Losses Excess Depth Losses Excess
(in.) (in.) (in.) (in.) (in.) (in.)

5.04
4,20BR-15

CC-16

65 1.08

8.76
56 1.57 4.49Q

3.30
3700

5.32
6763

5.49
5.61

1.74 12.60 1.75
14,0 1-0764 4, "

3.43 21.90 2.43
4.36 24.96 2730

3.90 23.47 2.36
4,26 24.66 2-

4.21 24.51 2.32
4766e 26.64 12-23

9.39
A RA

10.85
8765

19.47
22.76

21.11
22.35

22.19
24.38

8.68

USS-18A 56 1.57

9.81 5.59
56 1.57 40.64 67782BR-19

MUPC 63.9 1.13 4.05 2.20 1.85 10.13 1.46

Notes:

Reference Figure 2.4.3-203 for subbasin locations
LS-1, Lake Summit/Tuxedo Hydro
LA-2, Lake Adger/Turner Shoals
GD-3, Green River (Turner Shoals to Broad R.)
LL-4, Lake Lure/hydro
BR-5, Broad River (Lake Lure to Green R.)
BD3-6, Broad River (Green R. to Second Broad R.)
2BR-7, Second Broad River
BD2-8, Broad River (Second Broad R. to First Broad R.)
SS-09, Stice Shoals
FB-10, First Broad River (Stice Shoals to Broad R.)
GS-1 1, Broad River (First Broad to Gaston Shoals)
BD1-12, Broad River (Gaston Shoals to Buffalo Creek)
KMR-13, Kings Mountain Reservoir (Buffalo Cr.)
BC-14, Buffalo Creek (Kings Mountain Reservoir to Broad R.)
BR-15, Broad River (Buffalo Cr. to Ninety-Nine Islands)
CC-16, Cove Creek (Broad R. near Lake Lure)
USS-18A, Upper First Broad River
2BR-19, Upper Second Broad River
MUPC, Make-Up Pond C
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 66 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Table 2.4.3-205
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COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.3-205 (all Sheets), is revised as follows:

Subbasin Unit Hydrograph Discharge (cfs)

Time
(hr.) LS-1 LA-2 GD-3 LL-4 BR-5 BD3-6 2BR-7 BD2-8 SS-09

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

221 318 318
2-59 W6 1 366 1

898 1249 1248
998 1470 21 1468 21

1580 2315 72 2312 72
1662 2672 85 2569 85

2216 3262 166 3257 166
2140 3433 2098 3429 207

2695 4210 311 4203 311
2343 4009 388 4003 388

2883 4972 495 4963 494
2492 4323 648 4346 648

2687 5306 724 5296 723
2335 4424 883 4444 882

2297 5009 979 4998 979
2486 4365 !166 4347 4465

1911 4420 1249 4411 1249
4989 4469 4453 4462 1462

1613 3867 1522 3858 1521
1774 3905 !739 3898 1729

1380 3416 1827 3407 1826
4649 3596 4986 3687 4986

1190 3001 2101 2993 2101
4336 3264 2242 3254 2242

1014 2661 2654
138 2924 2405 2917 2405

865 2336 2662 2329 2662
960 2695 2659 2588 260

723 2055 2943 2049 2944
803 2283 2676 2277 2676

600 1795 3167 1789 3167
666 1-994 2764 1988 2764

1

18
22

71
89

174
21-7-

323
404

525
640

764
94-0

1029
-14196

1305

1483

1617
1-767

1907
2007

2181
2226

2504
2408

2086
2660

3051
2653

3234
271-7

1 1

18
16 24

70
68 88

149 171
469 244

271 319
323 39

419 519
624 633

611 757
763 904

823 1020
4029 1487

1072 1297
43098 474

1335 1609
689 1-749

1601 1901
4864 2004

1863 2178
21-1-7 2222

2160 2504
2348 2407

2423 2809
2660 2664

3060
2720 2664

2971 3248
2857 2729

1

11

47

120

223
236

373
393

529
588

733
8465

959
4065

1198
4334

1443
4603

1687
4876

1925
2439

2150
2389

2411
2624

2661
2830
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Subbasin Unit Hydrograph Discharge (cfs)

Time
(hr.) LS-1 LA-2 GD-3 LL-4 BR-5 BD3-6 2BR-7 BD2-8 SS-09

495 1557 3326 1552 3328 3295 3256 3314 2925
17 549 1-7W0 2-795 1-725 27-96 27-45 2960 2-7-62 346

406 1358 3364 1353 3366 3261 3484 3286
18 450 4492 2804 4487 2805 2740 30W0 2764 3174

331 1178 3311 1174 3313 3166 3651 3195 3471
19 367 1-280 27-82 1-276 2-784 27-06 3868 27-34 3306

269 1028 3199 1024 3202 2991 3693 3023 3751
20 2N8 4093 27-35 4Q90 27-36 2647 3077 267-5 3410

217 903 3011 899 3013 2772 3642 2806 3975
21 244- 93 2665 92-7 2667 2567- 3060 2598 3487

175 781 2782 777 2785 2519 3533 2579 4140
22 1-94 788 25-76 786 2579 247-0 3020 2504 3539

140 2523 2525 2312 3343 2348 4243
23 4-56 666 2473 663 2476 2360 2958 2396 3565

112 2312 2314 2128 3110 2164 4282
24 -2-5 561 2359 558 2362 2240 2880 22-77 3569

90 2125 2127 1944 2842 1980 4226
25 4-00 471 2237- 469 2239 2-443 27-86 24-52 3564

75 1961 392 1964 1785 2628 1821 4112
26 7-9 394 2409 393 21412 1983 2684 2023 365

1801 1803 1630 2465 1665 3911
27 63 329 1-9-7-9 328 1-982 4852 2567 1892 3464-

1663 1666 1514 2300 1550 3697
28 50 274 4-848 273 4851- 1-724 2447 417-64 3392

1546 1549 1401 2159 1436 3442
29 39 228 1-7-18 227 4-7-24 1592 2322 4632 3340

190 1432 1435 1292 2019 1326 3217
30 31 4-89 1659 189 1-594 1468 2-194 4506 3217

25 1321 1324 1186 1901 1219 3022
31 24 157 1468 156 1474 134-7 2066 1-385 31-

1215 1217 1085 1783 1117 2855
32 19 130 4-350 129 4352 4233 i938 1-269 3006

1113 1115 989 1668 1020 2717
33 15 107 1-237 107 1239 1424 1-8-13 19 2890
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Subbasin Unit Hydrograph Discharge (cfs)

Time
(hr.) LS-1 LA-2 GD-3 LL-4 BR-5 BD3-6 2BR-7 BD2-8 SS-09

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

1017
12 88 44,0

926
9 73 1029

841
7 60 936

762
6 49 847-

689
4 40 74&5

621
3 33 690

558
3 27 624

501
2 22 667

449
2 18 499

411
1 15 446

374
1 12 398

341
1 10 366

313
1 8 346

0 7 281

0 5 249

0 4 220

0 3 195

1019
88 4132

928
72 1-31

843
60 937

764
49 849

690
40 767

623
33 692

560
27 622

503
22 569

451
18 504-

412
15 448

376
12 400

342
10 366

314
8 347

6 281

5 250

4 221

899
4022

815
926

737
837

664
7Z5

611
67-9

560
609

518
64-6

473
487

430
434

1555
4690

1445

1339
1456

1238
4346

1142
4244

1051
1442

975
4044

913
964

843
87-8

778
802

723
730

664

603

546

495

447

929 2577
466 2-7-74

843 2437
968 2649

763 2323
867 2525

689 2209
783 2404

635 2095
7" 2277-

583 1982
634 2146

540 1872
668 2034

493 1763
09 4947-

450 1658
454 4802

1556
405 1694

1458
360 1486

1363
320 1482

1273
284 1384

1187
251 4290

1104
222 1200

1026
196 -1446

953
173 1035

387

343

305

270

238

210

185

3 196 163 403
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Time
(hr.)

Subbasin Unit Hydrograph Discharge (cfs)

LS-1 LA-2 GD-3 LL-4 BR-5 BD3-6 2BR-7 BD2-8 SS-09
i

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

172

152

134

118

103

91

80

70

61

53

47

41

35

31

27

23

20

173

152

134

118

104

91

80

70

61

54

47

41

36
35

31

27

24

20

143

126

110

97

84

74

64

56

49

43

37

32

28

24

21

18

16

364

327

294

264

237

212

190

170

152

135

121

107

96

85

76

67

59

152

134

117

103

90

79

69

60

52

46

40

35

30

26

23

20

17

883
960

817
888

756
824

698

644

593
645

546
593

502
545

466
&94

432
460

400
42-4-

374
386

353

323

295

269

246
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Time
(hr.)

Subbasin Unit Hydrograph Discharge (cfs)

LS-1 LA-2 GD-3 LL-4 BR-5 BD3-6 2BR-7 BD2-8 SS-09

68

69

70

71

72

73

74

75

76

77

78

79

80

18

15

13

12

10

9

7

6

6

5

4

4

3

18

15

13

12

10

9

8

7

6

5

4

4

3

14

12

10

9

8

6

6

5

4

4

3

3

2

53

47

41

37

32

29

25

22

20

17

15

13

12

15

13

11

10

8

7

6

5

5

4

3

3

2

224

204

186

169

154

140

127

115

104

95

86

78

70

j

)
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Subbasin Unit Hydrograph Discharge (cfs)

Time
(hr.) FB-10 GS-11

BD1- KMR- USS-
12 13 BC-14 BR- 15 CC-16 18A 2BR-19

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

5

68

200
244

437
544

704
828

1020
44-33

1321
1-390

1656

1941
4688

2070
4726

1956
47-02

1741
4628

1518
4520

1317
-1-e389

1145
4246

989
1441

7

91

261
306

520
642

840
K32

1147
4207

1470
1400

1727
1503

1823
1520

1689
447-0

1436
437-0

1212
1239

1026
4093

867
945

719
804

594
669

12

126
440

361
426

683
7-59

2 1

1033

1372
44-3

1481
4234

1358
-1484

1065

845
94-

671
763

541
645

425
483

328
37-2

248
284

184
240

35 20

79
136 83

309 163
345 204

504 306
560 383

761 488
845 640

1030 716
4445 873

1334 970
1434 1455

1661 1239
4695 4444

1990 1513
4943 4749

2291 1819
2083 4977

2531 2096
2204 2206

2699 2403
2268 2403

2747 2664
2289 2562

2700 2951
2269 2683

2591 3181
2244 2766

2
3

32
38

126
446

289
336

507
5w0

757
883

1048
4484

1368
4469

1696
4748

2003
4924

2254
2070

2437
2466

2504
2240

2479
2209

2389
2468

2226
2095

288
339

1147
4 350

2104
2338

2933
3088

3747
3568

4379
3808

4625
3854

4320
3756

3772
3569

3266
3299

2854
3004

2481
2697

2177
2393

1891
2404

1646
1829

1423
4584

330
384

1319
1-552

2459
2:733

3487
3674

4530
4345

5385
4683

5785
4824

5496
4779

4882
4606

4299
4342

3822
4023

3380
36374

3017
M3-1

2665
2964

2360
262-3

2075
2305

312
358

1221
4436

2256
2506

3169
3336

4079
3885

4804
44-77

5112
4260

4812
4484

4235
3995

3694
3734

3253
3426

2851
3098

2521
277-0

2206
2454

1936
2165

1686
4873
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Subbasin Unit Hydrograph Discharge (cfs)

Time
(hr.)

BD1- KMR- Uss-
CC-16 18AFB-10 GS-11 12 13 BC-14 BR- 15 2BR-19

i

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

862 489 135 2409 3347 2025
60 ,62 4-54 2432 2843 4896

742 398 98 2189 3392 1799
826 44- 442 2027 2826 488

632 321 70 1946 3344 1575
7-04 W62 80 1908 28410 472

545 256 51 1707 3237 1391
594 288 57 1-777 2766 4646

466 202 38 1511 3052 1216
497 228 40 4643 2701 1478

399 159 1325 2825 1064
44-2 1-79 28 1506 2646 4342

335 123 1165 2566 935
340 4139 19 1-374 2616 4240

277 96 1029 2355 816
27-8 4-08 13 1240 2404 4083

226 73 903 2169 717
227- 83 9 4144 2283 964

56 797 2006 634
183 64 6 996 246-7 863

147 43 709 1845 557
448 48 4 886 2027 762

35 628 1707 488
118 37 3 7-8 4896 659

27 554 1590 426
94 28 2 692 1-766 676

486 1475 369
75 21 1 608 1638 60

15 425 1363 320
59 1-6 1 632 11-5 433

371 1255 275
47 12 1 463 4396 374

322 1152 237
37 9 0 403 1-280 322

1221
1367

1042
44-58

885
988

765
834

658
699

563
w87

481
490

1812
2043

1608
4748

1419
4-,09

1246
4-297

1089
1-1-14

948

806

683

577

486

409

343

287

240

200

408

339

281

232

192

158

130

106

1458
4620

1254
14394

1097
1492

955

827
862

713
7-28

613

515

431

360

300

249

207

171

141

117

96

87 167

71 139
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Subbasin Unit Hydrograph Discharge (cfs)

Page 165 of 176

Time
(hr.)

BD1- KMR- USS-
FB-10 GS-11 12 13 BC-14 BR-15 CC-16 18A 2BR-19

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

29

23

18

14

11

8

6

5

4

3

2

2

1

1

1

1

0

279
349

241
304

207
259

180
223

158
4-1-

139
4-63

122
4-39

109
448

97
401-

85

72

61

51

43

36

31

26

1055
41-72

962
4069

876
97-3

795
883

719
7-99

650
7-22

586
654

527
585

478
52-5

438
47-0

400
424

368
376

335

298

265

235

208

203
2-7-6

173
236

147
204

125
4-74

106
445

90
4-23

76
404

64
87

53
74

45
62

38
52

31
43

26
36

23
30

19
2--

17
24

14
4-7

58

47

38

31

25

21

17

13

11

9

7

6

5

4

3

2

2

115

95

79

65

54

44

37

30

25

20

17

14

11

9

8

6

5

79

65

53

44

36

29

24

19

16

13

10

9

7

6

5

4

3
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Subbasin Unit Hydrograph Discharge (cfs)

Time BD1- KMR- USS-
(hr.) FB-10 GS-11 12 13 BC-14 BR- 15 CC-16 18A 2BR-19

12
51 0 0 0 21 184 44 2 4 2

11
52 0 0 0 18 163 4-2 1 3 2

9
53 0 0 0 15 143 1-0 1 3 2

7
54 0 0 0 13 126 8 1 2 1

6
55 0 0 0 10 111 71 2 1

5
56 0 0 0 9 98 6 1 1 1

4
57 0 0 0 7 86 6 0 1 1

3
58 0 0 0 6 75 4 0 1 1

59 0 0 0 5 66 3 0 1 0

2
60 0 0 0 4 58 30 1 0

61 0 0 0 3 51 2 0 1 0

62 0 0 0 3 44 2 0 0 0

63 0 0 0 2 39 1 0 0 0

64 0 0 0 2 34 1 0 0 0

65 0 0 0 2 29 1 0 0 0

66 0 0 0 1 26 1 0 0 0

67 0 0 0 1 22 1 0 0 0
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Subbasin Unit Hydrograph Discharge (cfs)

Time
(hr.)

BD1- KMR- USS-
FB-10 GS-11 12 13 BC-14 BR- 15 CC-16 18A 2BR-19

68

69

70

71

72

73

74

75

76

77

78

79

80

19

17

15

13

11

10

8

7

6

5

5

4

3
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Notes:
Reference Figure 2.4.3-203 for subbasin locations
LS-1, Lake Summit/Tuxedo Hydro
LA-2, Lake Adger/Turner Shoals
GD-3, Green River (Turner Shoals to Broad R.)
LL-4, Lake Lure/hydro
BR-5, Broad River (Lake Lure to Green R.)
BD3-6, Broad River (Green R. to Second Broad R.)
2BR-7, Second Broad River
BD2-8, Broad River (Second Broad R. to First Broad R.)
SS-09, Stice Shoals
FB-10, First Broad River (Stice Shoals to Broad R.)
GS-1 1, Broad River (First Broad to Gaston Shoals)
BD1-12, Broad River (Gaston Shoals to Buffalo Creek)
KMR-13, Kings Mountain Reservoir (Buffalo Cr.)
BC-14, Buffalo Creek (Kings Mountain Reservoir to Broad R.)
BR-15, Broad River (Buffalo Cr. to Ninety-Nine Islands)
CC-16, Cove Creek (Broad R. near Lake Lure)
USS-18A, Upper First Broad River
2BR-19, Upper Second Broad River
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 67 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Table 2.4.3-206
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COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.3-206, the entry for "BR-15" is revised,
new entry for "MUPC" is added, and a new note is added as follows:

Base Flow (Recession Method),
Recession Constant, k = 0.4919 Loss Rates (SCS Method)

Initial Discharge Recession Curve %
Area per Area Threshold Number Impervious

Subbasin (sq. mi.) (cfs / sq. mi.) (cfs) CN Area

59.32

BR-15 . 1.63 378 65 1.7

MUPC 3.87 1.63 23 63.9 27.8

Notes:
Reference Figure 2.4.3-203 for subbasin locations
LS-1, Lake Summit/Tuxedo Hydro
LA-2, Lake Adger/Turner Shoals
GD-3, Green River (Turner Shoals to Broad R.)
LL-4, Lake Lure/hydro
BR-5, Broad River (Lake Lure to Green R.)
BD3-6, Broad River (Green R. to Second Broad R.)
2BR-7, Second Broad River
BD2-8, Broad River (Second Broad R. to First Broad R.)
SS-09, Stice Shoals
FB-1 0, First Broad River (Stice Shoals to Broad R.)
GS-1 1, Broad River (First Broad to Gaston Shoals)
BD1 -12, Broad River (Gaston Shoals to Buffalo Creek)
KMR-13, Kings Mountain Reservoir (Buffalo Cr.)
BC-14, Buffalo Creek (Kings Mountain Reservoir to Broad R.)
BR-15, Broad River (Buffalo Cr. to Ninety-Nine Islands)
CC-16, Cove Creek (Broad R. near Lake Lure)
USS-18A, Upper First Broad River
2BR-19, Upper Second Broad River
MUPC, Make-Up Pond C
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 68 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Table 2.4.4-201
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COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.4-201, is revised as follows:

Page 172 of 176

Lee Nuclear
Station

Water Surface

Ninety-Nine
Islands Dam

Elevation (ft.)Event Model Peak Flow (cfs)

PMF (no breach)

PMF (no breach)

PMF (no breach)

Gaston Shoals Dam failure coincident
with the PMF

Gaston Shoals Dam and Cherokee Falls
Dam failures coincident with the PMF

Major upstream structures failures
coincident with the PMF(b)

Major upstream structures failures
coincident with the PMF(b)

Major upstream structures failures(b)
including overtopping failure of Lake
Whelchel Dam coincident with the PMF

HEC-HMS

HEC-RAS (unsteady state)

HEC-RAS (steady state)

HEC-RAS (unsteady state)

HEC-RAS (unsteady state)

HEC-HMS

HEC-RAS (steady state)

HEC-RAS (steady state)

774,000
742,000

787,000
756,00t

787,000
7g56,00

788,000
757,000

788,000
57,600

1,497,000
1,082,000

1,497,000

1,082,000

1,704,000
1,289,000

(a)

550.58
549.77

551.62
550.76

550.60
549.81

550.60
549.92

(a)

568.61
55.722

572.93
564.05

542.21
541.55

545.29
544.36

545.30
544.62

545.31
544.64

545.3 1
544.65

555.99
54844

558.28
551.20

561.46
554.7

a)

b)

Not calculated. Resulting hydrographs or peak flow used as input to the HEC-RAS model to determine the water surface
elevations at the siteLee Nuclear Station.

Upstream failures include overtopping failure of Lake Lure Dam, Tuxedo Dam, Turner Shoals Dam, and piping failure of Kings
Mountain Reservoir Dam, Lake Cherokee, and Make-Up Pond C. All failures occur simultaneously with a failure time near to the
peak PMF outflow at Ninety-Nine Islands Dam.
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 69 to ER RAI 59, ER RAI 60, and ER RAI 96

New FSAR Table 2.4.3-207
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COLA Part 2, FSAR, Chapter 2, Section 2.4, Table 2.4.3-207, is added as follows:

MAKE-UP POND C SUBBASIN UNIT HYDROGRAPH

Time (min.) Discharge (cfs) Time (min.)

10 56 150

20 171 160

30 330 170

40 552 180

50 828 190

60 1166 200

70 1498 210

80 1641 220

90 1544 230

100 1356 240

110 1134 250

120 886 260

130 716 270

140 563 280

Notes:
Reference Figure 2.4.3-203 for subbasin Ioc
MUPC, Make-Up Pond C

Discharge (cfs) Time (min.) Discharge (cfs)

462

377

314

259

214

173

143

118

95

79

64

53

43

35

290

300

310

320

330

340

350

360

370

380

390

400

410

420

29

24

20

16

13

12

10

8

6

5

3

2

0

0

ations
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Lee Nuclear Station Supplemental Response to
Request for Additional Information (RAI)

Attachment 70 to ER RAI 59, ER RAI 60, and ER RAI 96

Revision to FSAR Subsection 2.4.16 References
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COLA Part 2, FSAR, Chapter 2, Subsection 2.4.16, is revised to insert the following reference:

299. U.S. Department of Agriculture, Natural Resources Conservation Service, Web Soil
Survey, Website, http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm, accessed
November 2008.


