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Subject: Duke Energy Carolinas, LLC

William States Lee lll Nuclear Station — Docket Nos. 52-018 and 52- 019
AP1000 Combined License Application for the

William States Lee Il Nuclear Station Units 1 and 2

Supplemental Response to Request for Additional Information (RAI No. 50)
Ltr# WLG2010.03-02 ,

Reference: Letter from Brian C. Anderson (NRC) to Peter S: Hastings (Dukeé Energ'y),

Request for Additional Information Letter No. 025 Related To SRP Section
13.3 for the William States Lee Il Units 1 and 2 Combined License
Application, dated September 26, 2008.

This letter provides Duke Energy’s supplemental responses to the Nuclear Regulatory
Commission’s request for additional information (RAIs) included in the referenced letter.

The enclosed supplemental responses address five toplcs that affect the Duke Energy
submlttals provided in response to the referenced letter. The five topics consist of:

1.

2.

‘5;

Changes to the software that formatted traffic control specmcatlons |nput for the
Evacuation Time Estimate model.

Changes to antlmpated peak construction year for consnstency across multiple prlor
responses. :

3. Additional special faC|I|t|es data collection.
4,

Additional analyses associated with single-wave and mult|ple-wave evacuatlons of
school populations based on state and local agency input.

Clarification of traffic management mformatlon based on state and Ioca| agency
input.

The supplemental responses to the NRC information request described in the

referenced letter are addressed in separate enclosures, which also identify associated
changes, when appropriate, that will be made in a future revision to the William States
Lee Nuclear Station Development of Evacuation Time Estimates Report. : ,
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If you have any questions or need any additional information, please contact Peter
Hastings, Nuclear Plant Development, Licensing Manager, at (980) 373-7820.

Bryan J. Dolan

Vice President
Nuclear Plant Development
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Enclosures:

1. Duke Energy Supplemental Response to Request for Additional Information
.Letter 025, RAI 13.03-006

2. Duke Energy Supplemental Response to Request for Additional Informatlon
Letter 025, RAI 13.03-009

3. Duke Energy Supplemental Response to Request for Additional Information
Letter 025, RAI 13.03-012 .

4. Duke Energy Supplemental Response to Request for Additional Information
Letter 025, RAI 13.03-014

5. Duke Energy Supplemental Response to Request for Addltlonal Information
Letter 025, RAI 13.03-015

6. Duke Energy Supplemental Response to Request for Additional Information
Letter 025, RAI 13.03-026

7. Duke Energy Supplemental Response to Request for Addltlonal Information
Letter 025, RAI' 13.03-028

8. Duke Energy Supplemental Response to Request-for Additional Information
Letter 025, RAI 13.03-029

9. Duke Energy Supplemental Response to Request for Additional lnformatlon "
‘Letter 025, RAI 13.03-030 - :

10.Duke Energy Supplemental Response to Request for Additional Information
Letter 025, RAI 13.03-031

11.Duke Energy Supplemental Response to Request for Add|t|onal Information
Letter 025, RAI 13.03-032

12.Duke Energy Supplemental Response to Request for Addltlonal Information
Letter 025, RAI 13.03-033

13.Duke Energy Supplemental Response to Request for Additional Information
Letter 025, RAI 13.03-035

14.Duke Energy Supplemental Response to Request for Additional Information
Letter 025, RAI 13.03-036

15.Duke Energy Supplemental Response to Request for Addltlonal Informatlon
Letter 025, RAI 13.03-037

16.Duke Energy Supplemental Response to Request for Additional Information
Letter 025, RAI 13.03-038

17.Duke Energy Supplemental Response to Request for Addltlonal Information
Letter 025, RAI 13.03-041

18.Duke Energy Supplemental Response to Request for Additional Information
Letter 025, RAI 13.03-045 ~

19.Duke Energy Supplemental Response to Request for Additional Information
Letter 025, RAI 13.03-048
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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 Ill Nuclear
Station, and that all the matter and facts set forth herein are true and correct to the best
of his knowledge. '

Br[la_n J Doﬂm, Vice President

Subscribed and sworn to me: /?ﬁ&’/(}( %,?0/0

D

Notary Public ¢

My commission expires: 4&/1@( /2 20/0
/" Date
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xc (w/out enclosures):

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

xc (w/ enclosures):

Brian Hughes,'Senior Project Manager, DNRL
Denise McGovern, Project Manager, DNRL
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI)
RAI Letter No. 025 |

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP)) .
Reference NRC RAI Number(s): 13.03-006 '

NRC RALI:
ETE-6:

Section 2.1 (2) "Data Estimates," states that population estimates at special facilities are based on
available data from county emergency management offices. A review of publicly available
information indicates that there may be additional facilities in the area including the J. Claude
Fort Community Residence; Magnolias of Gaffney Assisted Living, and others. Discuss whether
any other sources of data were used in identifying special facilities. If necessary, identify
changes to the ETE that may occur if additional facilities, not in the current listing in Appendix
E, "Special Facility Data," must be added.

Duke Energy Supplemental Response:

This response updates and supplements Duke Energy’s November 11, 2008 response to the
NRCs Request for Additional Information (RAI) 13.03-006 (Reference 1), as described below.

Data obtained for the Magnolias of Gaffney Assisted Living, Ivy Grove Residential Care, Bethel
Senior Day Care Center, J Claude Fort Community Residence Building I and J Claude Fort
Community Residence Building II facilities was provided in Duke Energy’s December 9, 2008
response to RAI 13.03-026 (Reference 2) and incorporated in Table 8-4 as shown in Attachment
1 of that response. The following additional revisions will be made to Table 8-4, as shown in
Attachment 1 of this supplemental response:

o The data shown as “N/A” for the Upstate Carolina Medical Center in Table 8-4, provided
as Attachment 1 to Duke Energy’s December 9, 2008 response to RAI 13.03-026, will be
revised to use average percentages calculated with detailed census data provided from the
other facilities. Footnote number 3 will be added to Table 8-4 to discuss this method.

e Data inconsistencies for the Peachtree Medical Center in Attachment 1 to Duke Energy’s
December 9, 2008 response to RAI 13.03-026 were identified during review of the
additional facility information. The data provided by Peachtree Healthcare on June 6,
2006, indicated that the facility had a capacity of 145 persons with a current census of
132 persons, of which 35 were ambulatory, 97 were wheelchair bound and 15 were
bedridden. Summing the ambulatory, wheelchair bound, and bedridden patients result in
a total of 147 people, exceeding the current census and the facility capacity. The
identified inconsistency was the result of including the 15 bedridden patients in the total
of wheelchair bound patients, a double accounting.of 15 individuals. The number of
wheelchair bound patients for the Peachtree Medical Center provided in Table 8-4 will be
revised to reflect a correct value of 82. The number of wheelchair bus runs will also be
revised to reflect the reduced number of bus runs (21) necessary to evacuate the
wheelchair bound patients. ‘
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e The calculated EPZ totals in Table 8-4 will be revised to address the changes described
‘above. In addition, all facilities described in Table 8-4 are located within Cherokee
County, therefore, the table will be revised to reformat and remove the redundant row
titled “Cherokee County Total”.

Section 8.4 of the ETE report will be revised as provided in Attachment 2 to reflect the
associated changes to Table 8-4:

e In the “Evacuation of Ambulatory Persons from Special Facilities” sub-section, “48
wheelchair bus runs” will be revised to “54 wheelchair bus runs.” '

e In the “Emergency Medical Services (EMS) Vehicles” sub-section, “20 ambulance runs”
will be revised to “24 ambulance runs.”

The table titled “Lee EPZ: Medical Facilities & Nursing Homes (as of January 2007) located on
page E-4 of Rev. 1 of the Lee Nuclear Station ETE report will be revised to include the
additional facilities, as provided in Attachment 3 to this response.

Additionally, Figure E-2 provided in Attachment 2 to Duke Energy’s November 25, 2008
response to RAI 13.03-032 (Reference 3) will be revised to include the additional facilities as
provided in Attachment 1 of the supplemental response to RAI 13.03-032 (Enclosure 15)
included in this letter.

The changes described in this supplemental response will be 1ncluded in Revision 2 of the Lee
Nuclear Station ETE Report.

Revision 2 of the Lee Nuclear Station ETE Report was provided to the respective State and
County emergency management agencies for review and comment. State and County letters
acknowledging the review will be included with the submittal of the ETE Report for regulatory
review.

References:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 50)
WLG2008.11-05, dated November 11, 2008. (ADAMS Accession No. ML083180158)

2) Duke Energy Letter, Partial‘Response to Request for Additional Information (RAI No. 50)
WLG2008.12. 01, dated December 9, 2008. (ADAMS Accession No. ML.083460112)

3) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 050)
WLG2008.11-11, dated November 25, 2008. (ADAMS Accession No. ML090690313)

Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate Report:

Revise Table.8-4 of the Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 1.
Revise Séction 8.4 of the Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 2.
Revis\e Appendix E of the Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 3.
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Associated Revisions to the Lee Nuclear Station Final Safety Analysis Report or
Emergency Plan: ’ :

None

Attachments:

1) Markup of the Affected Portion of ETE Report (Rev. 1), Table 8-4, “Special Facility Transit
Demand” . ‘

2) Markup of the Affected Portion of ETE Report (Rev. 1), Section 8.4, “Evacuation Time .
Estimates for Transit-Dependent People™

3) Markup of the Affected Portion of ETE Report (Rev. 1), Appendix E, “Special Facility Data”
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Lee Nuclear Statlon Supplemental Response to Request for Additional
Information (RAI)

Attachment 1 to RAI 13.03-006

Markup of the Affected Portion of ETE Report (Rev. 1) Table 8-4, “Spécial
Facility Transit Demand”
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Table 8-4. Special Facility Transit Demand »
: ' Wheel- '
Distance | Dir- L Muni- .. | Current | Ambu- Whe.e - Bed- Ambu- chair Bus |
ERPA " . Facility Name L Capacity chair . lance .
‘ (miles) | ection cipality Census latory ridden Bus Runs
Bound Runs
Runs
Cherokee County'
. Brookview _
H-2 8.2 W Healthcare Center Gaffney 132 120 6 90 24 12 23 1
H2 | 79 | ww | Perchtree Healtheare | ooy | 145 132 35 8297 Is 8 | 2125 | 2
)2 79 | wnw | UpstateCarolina o pog | 125 88 | AINAA | JONAA | SN/A | ANMA | 10MA | 2N
Medical Center
Magnolias of
H-2 9.3 w Gaffney Assisted Gaftney 84 84 84 0 0 Local contract for buses
Living '
Ivy Grove Buses provided by
H-2 8.6 WNW Residential Care Gaffney 62 47 42 > 0 Providence Baptist Church
H2 | 83 | wnw | BethelSeniorDay g | g2 18 15 3 0 Facility Owned Vans
Care Center .
J Claude Fort _ _ o
- H-2 - 9.0 WNW Community ‘Gaffney 8 7 6 1 0 Facility Owned Vans
» Residence Building I
J Claude Fort
Community .
H-2 9.0 WNW Residence Building Gaffney 8 8 7 1 0 Facility Owned Vaps
11
~ Cherokee- County Totals 277 252 41 187 39 20 48. 3
Cherokee County and EPZ Totals: | 564277 504252 23641 221187 4739 2420 5448 53
Notes:

! There are no facilities in York County or Cleveland County portions of the EPZ

? This facility does not have overnight accommodations

> Detailed data (other than capacity and current census) were not available for this facility. The number of ambulatory, wheelchair-bound and bed-

ridden patients for this facility were estimated using a

percenta

es from the other facilities which provided detailed census data.

Note: The above table includes revisions that were included in the December 9, 2008 response to RAI 13.03-026 with changes highlighted.

Lee

Evacuation Time Estimate

8-13

KLD Associates, Inc.
Rev. 1
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~ Lee Nuclear Station Supplemental Response to Request for Additional
Information (RAI)

Attachment 2 to RAI 13.03-006

Markup of the Affect'edAPortion of ETE Report (Rev. 1), Section 8.4,
“Evacuation Time Estimates for Transit-Dependent People”
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required. It follows, therefore, that about one hour and fifteen minutes would have to be added
to the calculated ETE for special facilities, in the event they are evacuated as a “second wave”.

All of the medical facilities are located in Gaffney near the EPZ boundary. It is esﬁmated that
buses will have to travel 2 miles, on average, to leave the EPZ. The average speed output by the
model at 90 minutes for Region 3, Scenario 1 is 21.2 mph; thus, travel time‘ out of the EPZ is 6
minutes. '

The ETE for buses evacuating ambulatory patients at medical facilities is the sum of the
mobilization time, total passenger loading time, and travel time out of the EPZ. For example, the
calculation of ETE for the Peachtree Healthcare Center with 35 ambulatory residents is:

ETE: 90+ 35x 1 +6 =131 min. or 2:15 rounded up. 3:30 for “second wave”.

Table 8-4 indicates that 4854 wheelchair bus runs are needed for the entire EPZ. Wheelchair
buses and vans are often scarce; however, regular buses can be used to transport wheelchair
bound patients. Patients would occupy the front portion of the bus and their wheelchairs would
be folded and stacked in the back of the bus. Loading times are estimated at 2 minutes per
wheelchair bound person as staff will have to assist them in boarding the bus. For example, the
ETE for the wheelchair bound at the Peachtree Healthcare Center is: '

ETE: 90 + 90 x 2 + 6 = 4:40 (rounded up to the nearest 5 minutes).
Thus, the ETE for special facilities may exceed the general population ETE.

Emergency Medical Services ( EMS) Vehicles

The previous discussion focused on transit operations for ambulatory persons residing at medical
facilities within the Evacuation Region. It is also necessary to provide transit services to
non-ambulatory persons who do not — or cannot — have access to private vehicles. Based on the
data provided in Table 8-4, a total of 2024 ambulance runs are needed to evacuate all of the bed
ridden patients in the EPZ, assuming 2 people per ambulance. These ambulances will be
provided by EMS providers within the EPZ. Additional ambulances will be provided by -
neighboring cities. ' '

It is conservatively estimated that 30 minutes will be needed to mobilize ambulances and travel
.to the medical facilities. Loading times are also conservatively estimated as 30 minutes. As with
the buses transporting ambulatory patients, ambulances will have to travel 2 miles, on average, to
leave the EPZ. The average speed output by the model at 1 hour for Region 3, Scenario 1 is 32.1
mph; thus, travel time out of the EPZ is 4 minutes.

The ETE for ambulances is: 30 + 30 + 4 = 1:05 (rounded to the nearest 5 minutes).

Lee 8-8 KLD Associates, Inc.
Evacuation Time Estimate Rev. 1
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Lee Nuclear Station Supplemental Response to Request for Additional
: Information (RAI)

‘Attachment 3 to RAI 13.03-006

Markup of the Affected Portion of ETE Report (Rev. 1), Appendix E, “Special
Facility Data”



Enclosure No. 1 ' _ Page 9 of 9
Duke Letter Dated: March 4, 2010 -

Lee EPZ: Medical Facilities & Nursing Homes (As of January 2007)
Distance | Dir- o Cap- | Empl-
|ERPA| (miles) | ection |Facility Name - Street Address - - |Municipality |Phone acity | oyees
CHEROKEE COUNTY :
H-2 8.2 W |Brookview Healthcare Center 510 Thompson St Gaffney - |(864) 489-3101 132 75
H-2 7.9 WNW |Peachtree Healthcare Center 1434 N Limestone St  |Gaffney (864) 487-2717 145 85
H-2 7.9 WNW |Upstate Carolina Medical Center 1530 N Limestone St |Gaffney (864) 487-4271 125 | 175
H2 | 83 | WNW |Bethel Senior Day Care Center f;s Dr. LM Rosemond | e, (864)489-7552 | 0 | 10
H-2 8.6 WNW |lvy Grove Residential Care 483 Lockhart Ln Gaffney (864) 487-0896 62 17
H2 | 90 |wNw ‘éﬁ,';‘:“;j Fort Community Residence g46 v montgomery St [Gaffney (864) 487-4786 | 8 | N/A
Ho | 90 |waw JB S::;‘;‘l Fort Community Residence  g4g \y montgomery St |Gaffney (864) 487-4787 | 8 | A
H-2 9.3 W |Magnolias of Gaffney Assisted Living 223 Tiffany Park Gaffney (864) 206-0006 84 40
643 | 335
Total| 564 | 402
Lee : E-4 KLD Associates, Inc.

Evacuation Time Estimate : ‘ Rev. 1
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI)
RAI Letter No. 025 '

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP))
Reference NRC RAI Number(s): 13.03-009 |

NRC RAI:
ETE-9:

Section 2.3, "Study Assumptions," Assumption #7 states that traffic control point numbers and
locations depend on personnel resources and region being evacuated. Discuss whether this
variable is considered in the ETE calculations and if so, what is the affect if they are not properly
staffed?

Duke Energy Supplemental Response:

This response updates and supplements Duke Energy’s November 11, 2008 response to the
NRCs Request for Additional Information 13.03-009 (Reference 1).

As noted in the supplemental response to RAI 13.03-031 (Enclosure 19 of this letter) all
simulations were re-run (including the sensitivity studies documented in Appendix I of the ETE
Report) as a result of a data input error correction. The November 11, 2008, .response to this
RAI indicated that the worst case scenario (50-50 signal cycle split; 50% green, time for
competing traffic streams) adds 20 minutes to the ETE for an evacuation of the full EPZ, while a
75-25 signal cycle split adds 10 minutes to the ETE for an evacuation of the full EPZ. The
results of the new simulation runs indicate that the ETE for an evacuation of the full EPZ are
unaffected by changes in signal timing.

The 100™ percentile ETE are unaffected by traffic signal timing based on the new simulation
runs. In the Rev. 1 sensitivity studies, ETE for the Entire EPZ increased by as much as 20
minutes for less efficient signal timings. As discussed in the supplemental response to RAI
13.03-048 (Enclosure 19 of this letter), traffic congestion within the EPZ clears by 3 hours and
15 minutes based on the new simulations versus 4 hours and 15 minutes in the Rev. 1 runs. The
ETE for Region R03 based on the new simulation runs ranges from 4 hours to 4 hours and 10
minutes, which is reflective of the mobilization time of 4 hours. Therefore, there is no
congestion within the EPZ over the last 45 minutes of the evacuation (4 hours minus 3 hours and
15 minutes). The use of less efﬁ01ent signal timings does not increase congestion for more than
45 minutes and as such, the 100™ percentile ETE for Region RO3 are unaffected.

Reference:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 50)
WLG2008.11-05, dated November 11, 2008. (ADAMS Accession No. ML083180158)
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Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate Report:

Revise Appendix I of the Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 1.

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

None

Attachment:q

1) Markup of the Affected Portions to ETE Report (Rev. 1), Appendix I, “Evacuation
Sensitivity Studies”
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Lee Nuclear Station Supplemental Response to Request for Additional
Information (RAI)

Attachment 1 to RAT 13.03-009

Markup of the Affected Portions to ETE Report (Rev. 1), Appendlx I,
: “Evacuation Sensitivity Studies”
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"A sensitivity study was conducted to determine the effect of traffic control tactics on the ETE.
The traffic signals in the PC-DYNEV simulation were modeled as demand responsive signals; as
the traffic varies on the routes approaching the signal, the traffic signal changes to service the
approaching traffic. This mimics fully actuated signal control and also reflects the technique that
would be used by a traffic guide when directing traffic — the majority of the green time is allotted
to the approach with the highest demand.

Theoretically, the worst case scenario, in the event the traffic signals fail to operate properly or none
of the TCP are manned, the signals will present even amounts of green time to the competing traffic
streams, a 50-50 signal cycle split. Sensitivity studies were performed to compare the ETE for a 50-
50 signal cycle split and for a 75-25 signal cycle split (with the major evacuation route receiving
75% of the green time), with the ETE computed on the basis of traffic responsive signal settings.
Table I-4 indicates that ETE are not affected by signal timing. As indicated in Section 7.2,
congestion persists within Gaffney until 3 hours and 15 minutes after the Advisory to Evacuate;
however ETE at the 100™ percentile am)rox1mate 4 hours. The degradation of signals does not

prolong congestlon to the pomt that the 100 percentlle ETE are 1mpacted t:he—wefst—ease—seeﬂaﬂe

These results indicate that if the signals fail to operate properly, the manning of all traffic control
pomts outlined in Appendix G will at-bestreduce-the ETE by 20-minutes-not improve ETE at the
100" percentile. Regardless of signal operations, traffic control guides should man key intersections
throughout the EPZ to serve as fixed point surveillance for accidents or other problems that may
arise during the evacuation which could reduce capacity and extend the ETE. Traffic control guides
also provide needed route guidance to those evacuees who may not be familiar with the area and the
roadway system (ie. tran51ents) and to those re51dents who are uncertain of the proper direction of
travel

Table I-4. Evacuation Time Estimates for Signal Splits Sensitivity Study
Evacuation Region
Signal Cycle Split - - 2-Mile e . Entire
(major route — minor route) Region - 5-Mllle1£eglon EPZ
(RO1) (R02) (R03)
50-50 4:.00 4:05 4:404:10
- 75-25 ' 4:00 4:05 4:304:10
Traffic Responsive (Base) 4:00 4:05 4:204:10
Lee : 14 ' ‘ ‘ " KLD Associateé, Inc,

Evacuation Time Estimate Rev. 1



. Enclosure No. 3 . . ' Page 1 of 11
Duke Letter Dated: March 4, 2-010 : :

Lee Nuclear Station Supplemental Response to Request for Additional Information (RAT)
RAI Letter No. 025 | o |

" NRC Technical Review Branch: Licensing and Inspection'B-ranch (NSIR/DPR/LIB (EP))
Referetice NRC RAI Ntxmbef(s): 13.03-012 |

NRC RAI:
ETE-12:

The routes for individuals requiring public transit are identified in Chapter 8, "Transit-Dependent
and Special Facility Evacuation Estimates," but there is no mention of how transit dependent
individuals get from their residence to these bus routes. Annex Q, "Fixed Nuclear Facility," of
the Cherokee County EOP indicates that people may call in for assistance and will be scheduled
for pick-up. "Walk to the nearest public school if it is within one-half mile. If you live over one-

~ half mile from a public school, you should contact the Cherokee County Emergency Management
Agency for assistance.” School buses will then be used to transport these individuals to the
reception centers.

a. Discuss if the ETE developed for school in session includes consideration that the same
buses will be used to evacuate transit dependent individuals.

b. If the same buses are used, explain the effect on the ETE for the transit dependent residents
under this scenario.

c. Discuss if the bus routes on Figure 8- 2 "Proposed Transit Dependent Bus Routes," pass by
schools to pick up residents. -

~d. Page 7 4 states that summer implies that school is not in session, but Tables 6-3, "Percent of
Population Groups for Various Scenarios," and 6-4, "Vehicle Estimates-by Scenario," show
10% of school buses evacuating in Scenarios 1 and 2, and 37 buses on the road for scenarios
1 and 2 (summer mid-week mid-day) and also for scenarios 9 and 10 (winter weekend
midday). Discuss why 10% of the school buses are planned for use in Scenarios 1 and 2
which are summer and in Scenarios 9 and 10, which are winter weekend. From where are
students being evacuated"

e. Regarding Table 8-7A, "Transit Dependent Evacuation T1me Estimates - Good Weather,"
explain how the inbound bus speed was derived. These buses would be traveling through
traffic control points that have been established to prevent pass through traffic. Discuss if this
has been considered in the travel speed?

f.  Provide a basis for using 30 minutes for pick up time in Table 8-7A "Transit Dependent
Evacuation Time Estimates - Good Weather," and Table 8-7B, "Transit Dependent
Evacuation time Estimates - Rain."

Duke Energy Supplemental Response:

. This response updates and supplements Duke Energy’s December 17, 2008 response to the
} ‘NRC s Request for Additional Information 13.03-012 (Reference 1).
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As discussed in Duke Energy’s December 9, 2008 response to RAI 13.03-031 (Reference 2), the
network-wide average speed of 21.2 mph used for school buses in Cherokee County in Revision
1 of the ETE Report is not suitable for those routes through Gaffney where congestion is
prevalent and travel speeds are low. As a result, route-specific average speeds were computed
for all schools and were provided in Attachment 1 to the December 9, 2008 response to RAI
13.03-031. The route-specific speeds for the schools in Gaffney were significantly less than the
network-wide average speed of 21.2 mph. :

As discussed in the supplemental response to RAI 13.03-031 (Enclosure 10 of this letter), the
ETE simulations were re-run based on the correction of errors in the input stream. The new
simulation runs resulted in increased route-specific average speeds (Attachment 1 of
Supplemental RAI 13.03-031 (Enclosure 10 of this letter)) for buses evacuating school children
relative to those speeds provided in Duke Energy’s December 9, 2008 response to RAI 13.03-
031. Note, however, that these speeds, although increased relative to the December 9, 2008
response, result in a net effect less than the network-wide average speed of 21.2 mph used for
school buses in Cherokee County in Revision 1 of the ETE Report. As a result, travel times and
ETE for evacuation of the schools show an increase when compared to Revision 1 of the ETE.
However, the increase is less than that described in Duke’s December 9, 2008 response to RAI
13.03-031.

The use of route-specific bus speeds and the new simulation runs result in an increase in the
average school evacuation ETE to the reception center of 5 minutes in good weather and 10
minutes in rain, as opposed to the 15 and 10 minute increases in good weather and rain,
respectively, described in the December 9, 2008 response. The average school evacuation ETE
to the reception center for school buses is used in the computation of the second-wave ETE for
transit dependents. Thus, the second-wave ETE for transit dependents has changed as a result of
the change in route-specific school bus speeds.

As discussed in Duke Energy’s November 20, 2008 response to RAI 13.03-018 (Reference 3),
the use of network-wide average speed is justified for transit-dependent bus routes. The
network-wide average speed has increased from 21.2 mph to 31.5 mph as a result of the new
simulation runs. The route travel time for the transit-dependent bus routes has decreased as a
result of the increase in network-wide average speed. ‘

The net effect of the increases in route-specific speeds and network-wide average'speeds on ETE
for the transit-dependent population is a decrease of 15 minutes and 10 minutes for good weather
and rain, respectively, for a single wave evacuation, while the ETE for a second wave evacuation
decreased by 15 minutes for good weather and was unchanged for rain. Based on a comparison
of the first and second waves in the revised Tables 8-7A and 8-7B (Attachments 2 and 3 to this
response), reliance on a second wave evacuation results in an increase of 1 hour and 35 minutes
(Good Weather) and 1 hour 55 minutes (Rain) in the ETE for the transit dependent population
rather than an increase of 1 hour and 50 minutes (good weather) and 2 hours (Rain) detailed in
the December 17, 2008 response to this RAI (Reference 1).

Section 8, Table 8-7A and Table 8-7B of the ETE Report (Rev. 1) will be revised as shown in
Attachments 1, 2 and 3. Table 8-7A is duplicated in the Executive Summary of the Lee Nuclear
Station ETE Report and will also be revised as shown in Attachment 2 although a markup
specific to the Executive Summary section page are not provided in this response.
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The changes described in this supplemental response will be included in Rev151on 2 of the Lee
Nuclear Station ETE Report.

Revision 2 of the Lee Nuclear Station ETE Report was provided to the respective State and
County emergency management agencies for review and comment. State and County letters
acknowledging the review will be included with the submittal of the ETE Report for regulatory
review. '

References:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 50)
WLG2008.12. 20, dated December 17, 2008. (ADAMS Accession No. ML083540416)

2) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 50)
WLG2008.12. 01, dated December 9, 2008. (ADAMS Accession No. ML083460112)

3) Duke Energy Letter, Partial Response to Request for Additional Information WLG2008.11-
09, dated November 20, 2008. (ADAMS Accession No. ML083300288) '

Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate Report:

Revise Section 8.4 of the Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 1.
Revise Table 8-7A of the Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 2.
Revise Table 8-7B of the Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 3.

~ Associated Revisions to the Lee Nuclear Statlon Final Safety Analysis Report or
Emergency Plan:

None

Attachments:

1) Markup of the Affected Portion of ETE Report (Rev. 1), Section 8.4.
2) Markup of the Affected Portion of ETE Report (Rev. 1), Table 8-7A.
3) Markup of the Affeéted Portion of ETE Report (Rev. 1), Table 8-7B.
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Lee Nuclear Station Supplemental Response to Request for Additional
| Information (RAT)

Attachment 1 to RATI 13.03-012

Markup of the Affected Portion of ETE Report (Rev. 1), Section 8.4
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time from the Advisory to Evacuate until the bus exits the EPZ; and (2) The elapsed time
until the bus reaches the School Reception Center. The evacuation time out of the EPZ
can be computed as the sum of travel times-associated with Activities A—>B—C, C—D,
and D—E (For example 90 min. + 15 + %12 =4+:552:00, for Gaffney High School, with
good weather rounded up to the nearest 5 minutes). The evacuation time to the School
Reception Center is determined by adding the time associated with Activity E—F
(discussed below), to this EPZ evacuation time. .

Evacuation of Transit-Dependent Population

The buses dispatched from the depots to service the transit-dependent evacuees will be
scheduled so that they arrive at their respective routes after their passengers have
completed their mobilization. As indicated in Section 5, about 85 percent of the evacuees
will complete their mobilization when the buses w1ll begin their routes, 90 minutes after
the Advisory to Evacuate.

Those buses servicing the transit-dependent evacuees will first travel along their pick-up
‘routes then proceed out of the EPZ. Buses will travel along the major routes in the EPZ
as described in Table 8-6. Many of the bus routes will be concentrated in the City of
Gaffney as much of the EPZ population lives within the city limits; there are additional
routes servicing the smaller towns in the EPZ such as Blacksburg, Grover, Smyrna,
Hickory Grove, and Earl. Figure 8-2 depicts proposed bus route pick-up routes
graphically. The travel distance along the respective pick-up routes within the EPZ is
measured using GIS software. Bus travel times within the EPZ are computed using the
same average speeds (output by the model) used for school evacuation. The network-
wide average speed.for an evacuation of the full EPZ under Scenario 6 (good weather,
school in session) conditions at 90 minutes (mobilization time) is 31.5 mph, while the
average speed for an evacuation of the full EPZ under Scenario 7 conditions (rain, school
in session) is 26.3 mph. ‘

Tables 8-7A and 8-7B present the transit-dependent population evacuation time estimates
for each bus route calculated using the above procedures for good weather and rain,
respectively. For example, the ETE for Bus Route Number 3 is computed as 90 + 45-30

+ 30 = 2:452:30 for good weather. Here, 4530 minutes is the time to travel 15.9 miles at
21-231.5 mph, the average speed output by the model at 90 minutes. The ETE for a
second wave (discussed below) is presented in the event there is a shortfall of available
buses or bus drivers. :

Activity: Travel to School Reception Centers (E—'»F)

The distances from the EPZ boundary to the school reception centers are measured. using
Geographical Information Systems (GIS) software along the most likely route from the
EPZ to the reception center. The reception centers are assumed to be in the center of the
nearest neighboring cities. For a one-wave evacuation, this travel time outside the EPZ
does not contribute to the ETE. For a two-wave evacuation, the ETE for buses muist be
considered separately, since it could exceed the ETE for the general public. '

Lee : 8-6 KLD Associates, Inc.
Evacuation Time Estimate ‘ » ' ‘ Rev. 1
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Assumed bus speeds of 45 mph and 40 mph for good weather and rain, respectively, will
be applied for this activity.

Activity: Passengers Leave Bus (F—G)

A bus can empty within 5 minutes.

Activity: Bus Returns to Route for Second Wave Evacuation (G—C)

The buses assigned to return to the EPZ to perform a “second wave” evacuation of
transit-dependent evacuees will be those that evacuated the schoolchildren. These buses
are assigned since they will be the first buses to complete their evacuation service and are
therefore the first to be available for the second wave. The passengers leave the bus, and
the bus then travels to its route and proceeds to pick up transit-dependent evacuees along
the route. The travel time back to the EPZ is calculated using distances estimated from
GIS and the assumed bus travel speeds.

The travel times for Bus Route Number 3 are computed as follows for good weather:

e Bus arrives at reception center at 2:28-25 in good weather (average of “ETE to
RC (min)” column in Table 8-5A).

e Bus discharges passengers (5 minutes) and driver takes a 15-minute rest: 20
minutes.

e Bus returns to EPZ: 24 minutes (average of “Travel time EPZ Bdry to RC”
column in Table 8-5A).

e Bus completes pick-ups along route and departs EPZ: 30 minutes + (15.9 miles @
21-231.5 mph) = +:351:00.

¢ Bus exits EPZ at time 2:20-25 + 0:20 + 0:24 + +:451:00 = 4:29—1_Q (rounded up to
nearest 5 minutes) after the Advisory to Evacuate.

The ETE for the completion of the second wave for all transit-dependent bus routes are
given in Table 8-7.

Evacuation of Ambulatory Persons from Special Facilities

The bus operations for this group are similar to those for school evacuation except:

o Buses are assigned on the basis of 25-30 patients to allow for staff to accompany
the patients.

e The passenger loading time will be longer at approximately one minute per
patient to account for the time to move patients from inside the facility to the
vehicles.

- As is done for the schools, it is estimated that mobilization time averages 90 minutes. In
the event there is a shortfall of transit vehicles for a “first-wave” evacuation, then buses
used to evacuate schools will have to return to evacuate the special facilities. The school
ETE to the Reception Centers is 2:205 on average, and about 25 minutes of additional
inbound travel time to the special facility from the reception area would be

Lee - 8-7 KLD Associates, Inc.
Evacuation Time Estimate Rev. 1
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required. It follows, therefore, that about one hour and fifteen t enty minutes would
have to be added to the calculated ETE for special facilities, in the event they are
evacuated as a “second wave”

All of the medical facilities are located in Gaffney near the EPZ boundary. It is estimated -
~ that buses will have to travel 2 miles, on average, to leave the EPZ. The average speed
output by the model at 90 minutes for Region 3, Scenario 46 is 2+231.5 mph thus, travel
time out of the EPZ is 64 minutes.

The ETE for buses evacuating ambulatory patients at medical facilities is the sum of the
mobilization time, total passenger loading time, and travel time out of the EPZ. For
example, the calculation of ETE for the Peachtree Healthcare Center with 35 ambulatory
residents is: '

ETE: 90 +35x 1 +64 =1434129 min. or 2:l§Q rounded up. 3:30 for “second wave”.

Table 8-4 indicates that 48 wheelchair bus runs are needed for the entire EPZ.
Wheelchair buses and vans are often scarce; however, regular buses can be used to
transport wheelchair bound patients. Patients would occupy the front portion of the bus
and their wheelchairs would be folded ‘and stacked in the back of the bus. Loading times
aré estimated at 2 minutes per wheelchair bound person as staff will have to assist them
in boarding the bus. For example, the ETE for the wheelchair bound at the Peachtree
_ Healthcare Centeris: ,

ETE: 90 + 9082 x 2 + 64 = 4:4020 (rounded up to the nearest 5 minutes).
Thus, the ETE for special facilities may exceed the general population ETE.
Emergency Medical Services (EMS) Vehicles

The previous discussion focused on transit operations for ambulatory persons residing at
medical facilities within the Evacuation Region. It is also necessary to provide transit .
services to non-ambulatory persons who do not — or cannot — have access to private
vehicles. Based on the data provided in Table 8-4, a total of 20 ambulance runs. are
needed to evacuate all of the bed ridden patients in the EPZ, assuming 2 people per
ambulance. Theése ambulances will be provided by EMS: providers within the EPZ.
Additional ambulances will be provided by neighboring cities.

It is conservatively estimated that 30 minutes will be needed to mobilize ambulances and
travel to the medical facilities. Loading times are also conservatively estimated as 30
minutes. As with the buses transporting ambulatory patients, ambulances will have to
travel 2 rniles, on average, to leave the EPZ. The average speed output by the model at 1
hour for Region 3, Scenario 1 is 32.1 mph; thus, travel time out of the EPZ is 4 minutes.

The ETE for ambulances is: 30 + 30 + 4 = 1:05 (rounded to the nearest 5 minutes).

Lee ‘ 8-8 ' ' KLD Associates, Inc.
Evacuation Time Estimate _ , Rev. 1



~ Enclosure No. 3 _ - - Page 8 of I1
Duke Letter Dated: March 4, 2010 ‘ :

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

Attachment 2 to RAT 13.03-012

Markup of the Affected vPortionvof ETE Report (Rev. 1), Table 8-7A
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Table 8-7A. Transit-Depéndent Evacuation Time Estimates - GOOD WEATHER
Single Wave Second Wave
Route Route
P Route Travel Pickup o Arrive Driver | Returnto | Travel Pickup ,
‘Route. Mobilization Length Time Time ETE. at RC | Unload | Rest EPZ Time Time ETE
Number (min.) (mi.) (min.) (min.) (hr:min) (min.) (min.) (min.) (min.) (min.) (min.) (hr:min)
Sy 90 223 4263 30 2:403:05 | 145140 5 15 24 063 | 30 1_2_9449
“2,; 90 9.9 1928 30 &02—30 145140 5 15 24 1928 30 4004»05
3 90 15.9 3045 30 230;45 145140 5 15 24 3045 30 410440
 '4' 90 23.9 46638 30 ﬂSS—lO 145140 5 15 24 4668 30 _Q54-45
5 90 7.0 1320 30 | 2:152:20 | 145140 | 5 15 4 1320 30
6 90 9.1 1726 30 _&52—3@ 145146 S 15 24 1726 30
k 7 90 12.6 2436 30 Q_SM 145140 5 15 24 2436 30
8 | 90 12.2 2334 30 2__2_52—35 145149 5 15 24 2334 30
9 90 17.4 3349 30 | 2:352:50 | 145140 | s 15 24 3349 30
10 .90 18.8 3653 30 ;_3__52%5 145340 5 15 24 3653 30
11 90 15.9 3045 30 2:302:45 | 145140 5 15 24 3045 30 -
Average for EPZ: | 2:302:45 Average for EPZ: | 4:054:20
Lee 8-18 KLD Associates, Inc.

Evacuation Time Estimate

_Rev. 1
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Lee Nuclear Statlon Supplemental Response to Request for Additional
' Information (RAI) :

Attachment 3 to RAT 13.03-012

Markup of tﬁe Affected Portioln of ETE Report (Rev. 1), Table 8-7B
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_Table 8-7B. Transit-Dependent Evacuation Time Estimates - RAIN

Single Wave Second Wave
z Route Route
Lo Route Travel | Pickup Arrive Driver | Return to | Travel Pickup ,
, Rou:tew ~Mobilization Length Time Time ETE at RC Unload Rest EPZ Time Time . ETE
Nuniber: (min.) (mi.) (min.) (min.) (hr:min) (min.) (min.) .| (min.) (min.) (min.) (min.) (hr:min)
11 % 100 22.3 5166 40 3:103:30 | 170160 5 15 26 5166 40 5:055.’:45
2. 100 9.9 2329 40 | 2:452:50 | 170160 5 15 26 2329 40 . | 4:404:35
, 3 100 15.9 3647 40 _2_;53-10 170160 5 15 26 3647 40 4:504:55
4 100 23.9 5570 40 3:153:30 | 170460 5 15 26 5570 40 5:105:20
5 100 7.0 162+ 40 2_3_5245 170166 ‘5 15 26 1624 40 4:30
6 100 9.1 2127 40 2_4_02-—50 170460 5 15 26 2127 40 4:35
7 100 12.6 2937 40 2:503:00 | 170460 5 15 26 2937 40 4:45
8 100 122 2836 40 | 2:503:00 | 170160 5 15 26 2836 40 445
9 100 17.4 4051 40 | 3:00345 | 170160 5 15 26 405t | 40 | 4:555:00
10 100 18.8 4355 40 3:003:15 | 170366 | 5 15 26 4355 40 5:005:05
11 100 15.9 3647 40 2:553:39 | 170460 5 15 26 3647 40 4:504:55
Average for EPZ: | 2:553:05 Average for EPZ: 4:50
Lee 8-19 KLD: Associates, Inc.

Evacuation Time Estimate

Rev. 1
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI)
RAI Letter No. 025 | |

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP))
Reference NRC RAI Number(s): ~13.03-014 '

NRC RAL:
ETE-14:

For Table 6-4, "Vehicle Estlmates by Scenario," discuss the basis for the number of shadow
evacuation vehicles. Explain why the shadow:evacuee number of vehicles did not increase for
the projected 2011 population whereas the other populations (vehicles) projected to this year d1d ,
increase. :

Duke Energy Supplemental Response

This response updates and supplements Duke Energy’s November 20, 2008 response to the
NRCs Request for Additional Information (RAI) 13.03-014 (Reference 1).

This response has been revised to reflect anticipated peak construction year 2016 population
numbers versus the year 2011 population numbers that were used in Rev. 1 of the ETE Report.
The methodology for estimating shadow population discussed in Duke Energy’s November 20,
2008 response has not changed but the value has been revised to reflect the population estimates
for a peak construction year of 2016. Extrapolating the population an additional 5 years also
resulted - in increased estimated values for Residents with Commuters, Residents without
Commuters and Shadow vehicles as provided in Attachment 1 of this response.

In addition, the value for Special Events vehicles has been revised to 1ncorporate the vehrcle
information that was provided in Attachment 1 to Duke Energy ] November 20, 2008 response
to NRC RAI13.03-021 (Reference 1). :

The changes described in this supplemental response and prov1ded as Attachment 1 w111 be
- included in Revision 2 of the Lee Nuclear Station ETE Report. :

Revision 2 of the Lee Nuclear Station ETE Report was provided to the respective State and
County emergency management agencies for review and comment. State and County letters
acknowledging the review will be included with the submittal of the ETE Report for regulatory
review. :

Reference:

1) Duke Energy Letter, Partial Response to Request for Additional Information WLG2008.11-
09, dated November 20, 2008. (ADAMS Accession No. ML083300288)

Associated Revision to the Lee Nuclear Statlon Evacuation Time Estimate Report:

Revise Table 6-4 of the Lee Nuclear Station ETE Report (Rev 1) as prov1ded in Attachment 1.
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Associated Revisions to the Lee Nuclear Station Final Safety Analysis Report or
Emergency Plan: . .

None

Attachment:

1) Markup of the Affected Portions of ETE Report (Rev. 1), Table 6-4; “Vehicle Estimates by
Scenario” - _ -
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Lee Nuclear Station Supplemental Response to Request for Additional
- Information (RAI) '

Attachment 1 to RAI 13.03-014

Markup of Affected Portions of ETE Report (Rev. 1), Table 6-4, “Vehicle
Estimates by Scenario”
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Table 6-4. Vehicle Estimates By Scenario

Scenarios Residents with R;istil(:z::s Employees Transien t's Shadow Special | School | Transit | External | Total S.cenarid
Commuters Commuters Events Buses | Buses | Traffic Vehicles
1 18,136 8,384 8,423 1,395 7,768 - 37 | .. 84 19,450 53,677
2 18,136 8,384 8,423 1,395 7,768 - 37 84 9,450 53,677
-3 1,814 24,706 4,124 2,790 6,813 - - 84 9,450 - 49,781
4 1,814 24,706 4,124 2,790 6,813 . - - 84 9,450 49,781
5 1,814 -24,706 877 1,256 6,091 - - - 84 5,670 40,498
6 18,136 8,384 8,774 837 7,847 - 368 84 9,450 53,880
7 18,136 8,384 8,774 837 © 7,847 - 368 84 9,450 53,880
8 18,136 8,384 8,774 837 7,847 - 368 84 9,450 53,880
9 1,814 24,706 4,124 1,674 6,813 - 37 84 9,450, . 48,702.
10 1,814 24,706 4,124 ‘1,674 6,813 - 37 84 9,450 48,702
11 . 1,814 24,706 877 698 ' 6,091 - - 84 5,670 39,940
12 19.264148;618* »M&é&é*’ 8,423 1,395 8.6567768* | 2,5253.100 37 84 9,450 59.33754;149

*The peak construction year éstimated by Duke Energy is 20412016. The permanent resident population and shadow population have
been extrapolated to 28432016 using the estimated average yearly percentage growth provided by the US Census for each county.

Note: The above changes include revisions previously provided in responses to NRC RAI 13.03-014, RAI 13.03-021 and RAI 13.03-041.
The changes discussed in this supplemental response are highlighted.

Lee
Evacuation Time Estimate

KLD Associates, Inc.

Rev. 1
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Lee Nuclear Station Supplemental Response to Re.vquest for Additional Information (RAI)
RAI Letter No. 025 '

NRC Technical Review Branch: Licensing and Inspectlon Branch (NSIR/DPR/LIB (EP))
Reference NRC RAI Number(s): 13.03-015

NRC RAI:
ETE-15:

In Table 8-1, "Transit Dependent Population Estimates," the transit dependent population
definition does not include any individuals with special needs. The South Carolina Radiological
Emergency Response Plan, IV, (B)(6)(h) states that transportation will be provided to residents
who are homebound and require special transportation. Provide information to support that there
are no transit dependent special needs individuals who would require medical support during an
evacuation or include appropriate details in the ETE to address this population group.

Duke Energy Supplemental Response:

This response updates and supplements Duke Energy’s December 23, 2008 response to the
NRCs Request for Additional Information 13.03-015 (Reference D).

As discussed in the supplemental response to RAI 13. 03-006 (Enclosure 1 of this letter) the
number of ambulance runs necessary to evacuate the special needs population has been increased

from the 20 discussed in the initial response to RAT 13.03-015 (Reference 1) to a requirement of
24.

This change will be 1ncluded in Revision 2 of the Lee Nuclear Station ETE Report as provided in
Attachment 1. :

In addition to the one material change described above, Artachment 1 also identifies numerous
editorial and format changgs. to the markup provided in the initial response that will be included
in Revision 2 of the Lee Nuclear Station ETE Report.

Revision 2 of the Lee Nuclear Station ETE Report was provided to the respectrve State and

- County emergency management agencies for review and comment. State and County letters
acknowledging the review will be included with the submittal of the ETE Report for regulatory
review.

References:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 050)
Ltr #WLG2008.12-24, dated December 23, 2008. (ADAMS Accession No. ML083660272)

Associated Revision to the Lee Nuclear Station Evacuation Time Estimate Report:

Revise Section 8.5 of the Lee Nuclear Station ETE Report as incorporated by the December 23,
2008, response to RAI 13.03-015 (Reference 1) as described in Attachment 1.
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Associated Revisions to the Lee Nuclear Station Final Safety Analysis Report or
- Emergency Plan:

None

Attachment:

1) Markup of Affected Portions of Section 8.5, “Special Needs Populatlon as Prev1ously
Incorporated by the RAI 13 03-015 Response (Reference 1) :
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Lee Nuclear Station Supplemental Response to Request for Additional
Information (RAI)

Attachment 1 to RAI 13.03-015

Markup of Affected Portions of Section 8.5, “Special Needs Population” as
Previously Incorporated by the RAI 13.03-015 (Reference 1) Response
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8.5  Special Needs Population

For the year 2000, census data yields 13,102 disabled persons compared with a total population
in Cherokee County of 52,537, or 24.9%. For York County, in 2000, 30,084 disabled persons
out of 164,614 total population yields 18.3%. The statewide figure in 2000 was 20.2%.

The estimate of homebound disabled who are,transit dependent, is deVelbped as follows:

1. Assume that a disabled person living at home would not likely}live alone, if there were no
- access” to transportation. Based on the telephone survey data performed during

preparation of the ETE, documented in Appendix F-ef—theETE Repert, 2.55% of
households of 2;-3 or more persons had no access to a privately owned vehicle (POV).

2. Estimate the total number of households (HH) within the EPZ that have 2 or more
persons, based on the average of 2.62 persons/HH (p. F-2-of the ETE Report):

48,249 +2.62x (470 +591) = 14,645
In this case, 48,249 is the estimated population in 2007 (Table 3-1-efthe-ETE

Repert); (470/591) is the proportion of HH with 2+ persons to the total number of HH .
surveyed.

3. The number of such HH with no privately owned vehicles (POV) available is 14,645 x
0.0255=373.

4. Assume no more than one disabled person per HH. Then the blended percentage of HH
 with a disabled person that are within the EPZ is:

24.9x0.913+18.3x0.087 =24.3%

For this case 24.9 and 18.3 are the percentages of disabled. persons in Cherokee and
York Counties, respectively, obtained from census data, and reported above.
Cherokee County has 91.3% of the combined population of York and Cherokee
Counties within the EPZ. It is assumed that this blended percentage also applies to
ERPA A-3 in Cleveland County.

5. Then the number of such HH with disabled persons is:
0.243x373 =91

It is reasonable to expect that all HH members will accompany the disabled person.

Based on the telephone survey results—ee&éaeted—m—suppeﬂ—ef—the—EI—E—Repeﬁ
preparation, these HH with 2+ persons and no POV average 2.5 persons. Thus

’ transportatlon must be provided for:
2 5x91 =228 persons, including 91 disabled persons.
Catawba Spemal Needs Data

The Catawba Nuclear Station is located in York County, approximately 25 miles east of the
proposed Lee site. The Catawba EPZ includes parts of York, Mecklenburg, and Gaston
Counties. The population within the York County portion of the EPZ is 231,682 people. Based
on information provided by York County Office of Emergency Management (OEM), there are
1,096 special needs persons currently registered within the York County portion of the Catawba
EPZ. The followingdata transportation needs of these special needs persons were provided by
York County Office-of EmergencyManagement: OEM and are documented in Table 8-9.
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Population data) needs registration data)

A comparison of the special needs population estimates for the proposed Lee EPZ and the
existing special needs population within the Catawba EPZ is provided in Table 8-10. Given thise
close agreement of two independent estimates in the same region; as shown in Table 8-9 it
appears that these estimates of special needs persons 'within the Lee EPZ provided above are
reasonable.

Data are not available at this time to estimate the number of homebound individuals within the
proposed Lee EPZ that require special vehicles/specially equipped vehicles. These individuals
will be self identified to the counties by responding to annual mailings to EPZ residents. Once .
the number of individuals fitting this small category is identified, future planning efforts will
develop appropriate mechanisms for evacuation. -

Due to the close proximity of the proposed Lee EPZ and the existing Catawba EPZ, it is
appropriate to use the special needs transportation data from Catawba to estimate the needs for
the proposed Lee EPZ. Based on the analys1s shown above the following transportation needs
‘are estimated for the Lee EPZ: :

e . 19.people [228 x (91 - 1096)] will require an ambulance to be evacuated.
e 14 people [228 x (67 +1096)] will require a wheelchair van to be évacuated.

e 120 people [228x (573 = 1096)] will require non-spemﬁc transportation” wh1ch is
assumed to be buses.



- Enclosure No. 5 ' oy - Page6of8
Duke Letter Dated: March 4, 2010 ' '

ETE for Special Needs Persons
Ambulances '

It is estimated that 204 ambulance runs will be needed to evacuate the institutionalized bed-
ridden population within the EPZ. The ETE for these ambulances is estimated at 1:05
minutesthr:min) as discussed on page 8-89-efthe ETEReport. These ambulances would be able
to return to the EPZ by 2 hours and 15 minutes (1:05 + 30 + 15 + 25) if the institutionalized bed-
ridden population is evacuated to host hospitals in Spartanburg, given 30 minutes to travel to
Spartanburg, 15 minutes to unload and 25 minutes to return to the EPZ. The return trip is
quicker as the vehicle is traveling counter to the flow of evacuees. As estimated above, there are
19 homebound special needs persons who require an ambulance to be evacuated. Assuming a
capacity of 2 persons per ambulance (see page 8-4-ofthe EXERepeort), 10 ambulances are
needed. Each ambulance will make 2 stops with an estimated distance of 5 miles between stops
and an estimated distance of 5 miles to the EPZ boundary after the final stop. It is conservatively
assumed that ambulances will travel at 30 mph within the EPZ.

The ETE are computed as follows:
a. Ambulances arrives at first household: 2:15 |
b. Loading time at first household: 30 minutes

Ambulance travels to second household: 5 miles @ 30 mph = 10 minutes

o

d. Loadlng time at second household: 30 minutes
e. Ambulance travel time to EPZ boundary at 3:25: 5 miles @ 30 mph = 10 minutes
ETE: 2:15+30+10+30+10=3:35

If additional ambulances are available in Spartanburg — assume that 90 minutes would be needed
to mobilize the ambulances and arrive at the first household.

" ETE: 1:30+30+10+30+10=2:50
Wheel-Chair Vans

Page 8-4-ofthe EXERepert identifies a wheelchair van capacity of 4 wheelchairs per trip. As -
estimated above, there are 14 special needs persons within the EPZ requiring wheelchair van
transportation; therefore 4 wheelchair vans are needed. Assuming one special needs person per
household, each wheelchair van will service about 4. households. It is conservatively assumed
that the households are spaced 5 miles apart and that van speeds approx1mate those of school
buses = 20 mph between households. :

a. Assumed mobilization time for wheelchair van resources to arrive at first household:
1:30

b. Loading time at first household: 15 minutes
Travel to next household: 3 @ 15 minutes (5 miles @ 20 mph) = 45 minutes
d. Loading time: 3 @ 15 minutes = 45 minutes ' | |

* e. Wheelchair van travel time to EPZ boundary at 3:15: 5 miles @ 20 mph = 15
' minutes

CETE: 1:30 + 15+ 45 +45 +15=3:30
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Non-Specific Transportation

This population is considered to be ambulatory and are included in the transit-dependent
population evacuated following the completion of school evacuations. It is assumed that the -
majority of these individuals will be able to reach the designated school pickup locations; those
that are unable to get to a pickup location are expected to register with the county emergency
management agency so that a bus can be dispatched to their residence for pickup.

While these individuals may require longer boarding time per stop and may require the bus to
travel a distance further off the designated route; given the relatively small numbers, it is not
expected that the time will have any significant negative impact on the overall ETE.
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Table 8-9: York Countr Special Needs Pogulatlon Residing within the Catawba EPZ

Transportation Needed

Number of Persons

Percentage of York County EPZ
Population

Non-Specific Transportation 573 0.25%
Ambulance 91 0.04%
Wheelchair Van 67 0.03% -
No Transportation Assistance 365 0.16%
needed .

Total 1,096 0.48%

Table 8-10: . Comparison of Special Needs Populatidn

Catawba EPZ (based on special

Population Lee EPZ (based on Census data) needs registration data
Entire EPZ - 48.249 231,682
Special Needs persons 228 1,096

- Percent 0.47 0.48
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI)
RAI Letter No. 025

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP))
Reference NRC RAI Number(s): 13.03-026

NRC RAL:
ETE-26

Table 8-4, "Special Facility-Transit Demands,” does not appear to include all of the special-
facilities within the EPZ. Discuss why the J. Claude Fort Community Residence; Magnolias of
Gaftney Assisted Living; and others were not included in the table. Explain any effect on the ETE
if additional facilities are included i in the ETE calculation.

Duke Energy Supplemental Response:

This response updates and supplements Duke Energy’s December 9, 2008 response to the NRCs
Request for Additional Information 13.03-026 (Reference 1).

Table 8-4 of Revision 1 of the Lée Nuclear Station ETE Report will be revised as described and
shown in Attachment 1 of the supplemental response to RAI 13.03-006 (Enclosure 1of this letter)
to incorporate information associated with the additional facilities identified within the Lee
Nuclear Station Emergency Planning Zone.

The changes described will be included in Revision 2 of the Lee Nuclear Station ETE Report.

Revision 2 of the Lee Nuclear Station ETE Report was provided to the respective State and
County emergency management agencies for review and comment. State and County letters
acknowledglng the review will be included with the submittal of the ETE Report for regulatory
review.

Reference:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 50)
WLG2008.12. 01, dated December 9, 2008. (ADAMS Accession No. ML083460112)

Associated Revision to the Lee Nuclear Station Evacuation Time Estimate Report

Revise Table 8-4 of the Lee Nuclear Station ETE Report (Rev 1) as prov1ded in the supplemental
response to RAI 13.03-006 (Enclosure 1, this letter).

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

None

Attachment:

None
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI)
RAI Letter No. 025

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP))
‘Reference NRC RAI Number(s): 13.03-028

NRC RAI:
ETE-28:

Table 8-2, “School Population Demand Estimates,” indicates approximately 200 buses are
needed to support the school evacuation. The ETE provided in Table 8-5A, “School Evacuation
Time Estimates-Good Weather,” and Table 8-5B, “School Evacuation Time Estimates-Rain,”
indicates one bus run. No information is provided to support that there are enough buses
available to evacuate all schools simultaneously. Section 8-4, “Evacuation Time Estimates for
Transit-Dependent-People, (page 8-4) states that if the impacted region is other than R3, there
will likely be ample transit resources. It appears that R22 would impact all of the schools in
Gaffney and Blacksburg and R21 would possibly affect these schools as well. '

a.* Provide information to support that there are enough buses available to )evacuate all schools
simultaneously and begin the bus routes for transit dependent residents?

b. If there are not enough buses to complete these activities concurrently, explain any effect on
the ETE if multiple bus trips must be made.

Duke Energy Supplemental Response:

This response updates and supplements Duke Energy’s November 25, 2008 response to the
NRC’s Request for Additional Information 13.03-028 (Reference 1).

As discussed in the November 25, 2008 response to this RAI, Cherokee County does not have -
sufficient buses to accomplish a single wave evacuation of the school children. There are 60
buses available county-wide and 172 buses are needed to accomplish evacuation of school
children in a single wave. Relying solely on Cherokee County resources would entail a three-
wave evacuation for Cherokee County schools. Duke Energy’s December 11,-2009 response to-
the NRC’s Request for Additional Information 13.03-076 (Reference 2) provides additional.
information addressing the existing agreements established between the state and counties
coordinating agencies discussed here. The South Carolina Statewide Mutual Aid Agreement for
Catastrophic Disaster Response and Recovery (Mutual Aid Agreement) implements the South
Carolina Code of Laws, Section 6-11-1810, which provides that “any municipality, fire district,
fire protection agency, or other emergency service entity may provide mutual aid assistance,
upon request, from any other municipality, fire district, fire protection agency, or other
emergency service delivery system in South Carolina at the time of a significant incident such as
fire, earthquake, hurricane, flood, tornado, hazardous material event, or other such disaster.” As
a signatory to the Mutual Aid Agreement, Cherokee County can request additional buses to
support evacuation of schools and transit-dependent individuals.
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_Given that the ETE analysis is an emergency planning tool that assesses, in an organized and
systematic fashion, the feasibility of taking protective measures for the population in the area
surrounding a nuclear power plant it serves as a tool for preplanning as well as protective action
decision making. As such, the ETE Report will be revised to include evacuation times for a two-:
wave and a three-wave evacuation although exercising the Mutual Aid Agreement may allow for
a single-wave evacuation using additional buses provided from the adjoining counties. = The
additional information will allow State and local officials to determine, on an event- spemﬁc
basis, the appropriate resources needed for evacuation of the Cherokee County schools.

Table 8-5C and Table 8-5D will be added to the ETE Report to provide a second-wave ETE for
Cherokee County schools in good weather and rain, respectively. Table 8-5E and Table 8-5F
will be added to the ETE Report to provide a third-wave ETE for Cherokee County schools in
good weather and rain, respectively. Text will be added to Section 8.4 of the ETE Report to
discuss the shortfall of buses in Cherokee County, the South Carolina state-wide mutual aid
agreement and to reference Tables 8-5C through 8-5F.

The changes described in this supplemental response, as provided in Attachment 1, will be
included in Revision 2 of the Lee Nuclear Station ETE Report. .

R‘evision..2. of the Lee Nuclear Station ETE Report was provided to the respective State and.
County emergency management agencies for review and comment. State and County letters
acknowledglng the review w1ll be included with the submittal of the ETE Report for regulatory
review.

Reference:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 050)
WLG2008.11-11, dated November 25, 2008. (ADAMS Accession No. ML090690313)

2). Duke Energy Letter, Response to Request for Additional Information (RAI No. 3255)
WLG2009.12-06, dated December 11, 2009. (ADAMS Accession No. ML093490764)

Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate Report:

Revise Section 8 of the Lee Nuclear Station ETE Report (Rev 1), Subsection 8.4 and add new
Tables 8-5C through 8- 5F as provided in Attachment 1.

Associated Revisions to the Lee Nuclear Station Fmal Safety Analysis Report or
Emergency Plan:

None

Attachment:

1) Markup of the Affected Portions of ETE Report (Rev 1), Section 8, “Transit- Dependent and
Special Facility Evacuation Time Estimates”
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Lee Nuclear Station Supplemental Response to Request for Additional
Information (RAI) -

" Attachment 1 td RAI 13.03-028

Markup of the Affected Portions of ETE Report (Rev 1), Section 8, “Transit-
' Dependent and Special Facnllty Evacuatlon Tlme Estimates”
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Evacuation Time Estimates for Transit' Trips were developed using both good weather and
adverse weather conditions. Figure 8-1 presents the chronology of events relevant to transit
operations. The elapsed time for each activity will now be discussed with reference to Figure 8-1.

Activity: Mobilize Drivers (A—B—C)

Mobilization is the elapsed time from the Advisory to Evacuate until the time the buses arrive at
the facility to be evacuated. It is assumed that for a rapidly escalating radiological emergency
with no observable indication before the fact, drivers would likely require 90 minutes to be
contacted, to travel to the depot, be briefed, and to travel to the transit-dependent facilities.
Mobilization time is slightly longer — 100 minutes — when raining. The buses are kept at the
school for Hickory Grove-Sharon Elementary in York County and Grover Elementary in
Cleveland County, thus the mobilization time is only 30 minutes for these schools, 35 minutes
when raining.

Activity: Board Passengers (C—D)

Fort Mill School District in York County conducted evacuation drills in 2006 and estimated bus
loading times during the drills. The loading times ranged from 12 to 20 minutes with an average
loading time of 15 minutes. Therefore, the bus loading time used for this study is 15 minutes, 20
minutes in rain. Transit dependent bus loading time is estimated at 30 minutes (40 minutes for
rain) to account for the delay incurred in making multiple stops along routes to pick up
passengers. '

Activity: Travel to EPZ Boundary (D—»E)A '

School Evacuation

Discussions with county emergency management officials indicate the following bus resources,
by county:
e Cherokee County: 60 Buses

o (Cleveland County: 178 Buses
e York County: 40 Buses

Comparison of the available bus resources .with the number of buses needed in Table 8-2
indicates that Cherokee County does not have sufficient bus resources to evacuate :school
children in a single wave. A state-wide mutual aid agreement exists in South Carolina whereby -
neighboring counties would assist Cherokee County. Nonetheless, a three-wave school
evacuation is considered for Cherokee County Schools in the event the county is unable to obtain
assistance through the state-wide mutual aid agreement.

The distance from a school to the EPZ boundary is measured using Geographical Information
Systems (GIS) software along the most likely route out of the EPZ. The travel times to the EPZ
boundary are based on evacuation speeds computed by the model. The average speed for an
evacuation of the full EPZ under Scenario 1 (good weather) condition at 90 minutes
(mobilization time) is 21.2 mph, while the average speed for an evacuation of the full EPZ under
Scenario 2 conditions (Rain) is 20.4 mph. The average speeds are 47.9 mph. The travel time
from the EPZ boundary to the Reception Center was computed assuming an average speed of 45
mph and 40 mph for good weather and rain, respectively. Based on discussions with the
counties, there are adequate buses to evacuate the schoolchildren in a single wave.

Lee 8-6 KLD Associates, Inc.
Evacuation Time Estimate ‘. Rev. 1
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Tables 8-5A (good weather) and 8-5B (rain) present evacuation time estimates (rounded up to
the nearest 5 minutes) for schools in the EPZ: (1) The elapsed time from the Advisory to
Evacuate until the bus exits the EPZ; and (2) The elapsed time until the bus reaches the School
Reception Center. The evacuation time out of the EPZ can be computed as the sum of travel
times associated with Activities A—=B—C, C—D, and D—E (For example: 90 min. + 15 + 7 =
1.55, for Gaffney High School, with good weather rounded up to the nearest 5 minutes). The
evacuation time to the School Reception Center is determined by adding the time associated with
Activity E—F (discussed below), to this EPZ evacuation time. ’

Tables 8-5C and D present ETE for a two-wave evacuation of Cherokee County Schools in good
weather and rain, respectively, while Tables 8-5E and F present ETE for a three-wave
evacuation. :

Evacuation of Transit-lDependenf Population

The buses dispatched from the depots to service the transit-dependent evacuees will be scheduled
so that they arrive at their respective routes after their passengers have completed their
mobilization. As indicated in Section 5, about 85 percent of the evacuees will complete their
mobilization when the buses will begin their routes, 90 minutes after the Advisory to Evacuate.

Those buses servicing the transit-dependent evacuees will first travel along their pick-up routes
then proceed out of the EPZ. Buses will travel along the major routes in the EPZ as described in
Table 8-6. Many of the bus routes will be concentrated in the City of Gaffney as much of the
EPZ population lives within the city limits; there are additional routes servicing the smaller
towns in the EPZ such as Blacksburg, Grover, Smyrna, Hickory Grove, and Earl. Figure 8-2
depicts proposed bus route pick-up routes graphically. The travel distance along the respective
pick-up routes within the EPZ is measured using GIS software. Bus travel times within the EPZ
are computed using the same average speeds (output by the model) used for school evacuation.

Tables 8-7A and 8-7B present the transit-dependent population evacuation time .estimates for
each bus route calculated using the above procedures for good weather and rain, respectively.
For example, the ETE for Bus Route Number 3 is computed as 90 + 45 + 30 = 2:45 for good
weather. Here, 45 minutes is the time to travel 15.9 miles at 21.2 mph, the average speed output
by the model at 90 minutes. The ETE for a second wave (discussed below) is presented in the
event there is a shortfall of available buses or bus drivers.

Activity: Travel to School Reception Centers (E—F)

The distances from the EPZ boundary to the school reception centers are measured using
Geographical Information Systems (GIS) software along the most likely route from the EPZ to
the reception center. The reception centers are assumed to be in the center of the nearest
neighboring cities. For a one-wave evacuation, this travel time outside the EPZ does not
contribute to the ETE. For a two-wave evacuation, the ETE for buses must be considered
separately, since it could exceed the ETE for the general public.

Lee A 8-6 KLD Associates, Inc.
Evacuation Time Estimate o Rev. 1
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Table B-5C. Second Wave School Evacuation Time Estimates - Good Weather
' Dist.to | Travel - Travel
Arvive atRC| Driver |Travel Time | Loading ez Timeto Dist. BPZ | Time EPZ| ETE to
FrstWave |RestTime [backto EPZ] Time | Boundary | EPZ Bdry ETE |BndrytoRC.|BdrytoRC] RG
School {min) {min) Bdry | (min) {mi} {min) hramin {mb) {min) | (hrmin}
B _ Cherokee County Schools
Blacksburmg Middle 135 15 19 15 8.4 11 315 - 142 19 3:35
Cherokee Tachnology Canter JeQ 15 22 15 69 ] 3:45 158 2 4:05
Blacksburg Elementary 135 15 19 15 83 1" 315 142 18 3:35
Blacksburg High 135 15 19 15 82 1 3:15 142 19 3:35
[Blacksburp Primary 16 [ 1 i) 15 |58 [ 8 | 35 [ a2 | 10 [ 335
Corninth Elementary 145 15 29 15 8.4 -] 3:35 214 29 4:05
estone-Central Eleme 158 15 29 15 4.3 6 3:40 217 29 4:10
|Limestone College 135 15 22 15 4.9 7 3:15 158 2 3:40
Aima Elementary 160 15 22 15 7.3 10 3:45 158 2 4:05
B.D. Lee Elementary 185 15 28 15 4.2 6 410 204 28 4:40
Draytonville E lementary Jes 15 22 15 105 14 3:55 158 22 4:15
Ewing Middie 160 15 22 15 6.8 9 345 58 2 4:05
Gaffney Christian Academy 185 15 28 15 42 -] 4:10 204 28 4:40
Gaffney H s | 1 2 1 | 22 [ 3 17330 [ 208 [ 28 | 38
Ga Middle 155 15 22 15 53 7. 3:35 15.8 2 4:00
Granard Middle 150 15 28 15 2.9 4 3:35 204 28 4:00
rassy Po nt 14 15 34 15 4 1 3:25 25.1 A 4.:00
Heritage Christian School 160 15 22 15 9.2 12 345 158 22 4:10
Luther Vaughan Elementary 185 15 28 15 4.8 <] 4:10 204 28 4:40
Moy BBy | 765 | %5 | 22 13 | 58 | B | mas | 358 | 2 | aoo
: Average for EPZ| 3:35 Average: 4:00
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Table 850, Second Wave School E‘vacuatlon"fime Estimates - Rain

F

Dist. to Travel Travel

Arriva atRC| Driver |Travel Bma| Loading | EPZ Tima to Dist. EFPZ | imo EPZ| ETE to
Arst Wave |Resat Time |backto EPZ] Time _|Boundary| EPZBdry ETE |BndrytoRC.|BdrytoRC| RC.

School {min) {min) Bdry (min) fmi) | {(min) hranin mi) {min) hranin

Cherokee County Schools
Blacksbura Midde 155 15 Z 2 1 84 13 345 | 142 22 210
Cherokee Technoloqy Center 190 15 24 20 6.9 10 _4:20 158 24 4:45
Blacksburg Elementary 155 15 2 20 8.3 12 3:45 14.2 22 4:10
Blacksburg High 55 a5 2 20 8.2 12 3:45 14.2 -2 4:10
Blacksburg Primary. 155 15 2 20 5.8 9 3:45 142 22 4:05
Corinth Elementary 170 15 33 20 84 10 4:10 214 33 4:45
imestone-Centra : 175 pL) 23 20 4.3 -] 4:10 217 33 4:45
Limestone College 155 15 24 20 4.9 7 345 15.8 24 4:05
Alma Elementary 150 15 24 20 7.3 1 4:20 15.8 24 4:45
B.D. Lee Elementary 215 15 KTl 20 42 6 4:50 204 31 5:20
Draytomville Elementa 180 15 24 20 10.5 16 4:15 15.8 24 | &40
Ewing Middle 180 15 24 20 6.8 10 4:10 15.8 24 4:35
Gaffney Christian Academy 215 15 Hn 20 42 6 4:50 204 kil 5:20
Gafiney High 170 15 N 20 22 3 | 400 204 3 4:30
Gaffney Middle 175 15 24 20 5.3 8 4:05 15.8 24 4:30
Granard Middle 170 15 N 20 2.8 4 4:00 204 ki 4:35
Grassy Pond Elementary -~ 160 15 38 20 0.4 1 3:55 251 38 4:35
Heritage Christian School 1856 15 24 20 82 14 4:30 158 24 4:55
Luther Vaughan Elementary 210 15 a1 | 20 48 3 445 | 204 | 31 515
Mary Bramiett Elomentary 120 15 4 1.2 58 | 8 | 420 158 24 | 445

: ' ‘ erage for EPZ! 410 - Average 4:40
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Table 85E. Third Wave School Evacuation Time Estimates - Good Weather
e

_ Dist.to | Travel Travel
Arrive atRC | ODriver |Travel Time | Loading EPZ Time to Dist. BPZ | Time EPZ| ETE to
SacondWave | Rest Time |back to FPZ| Time |Boundary| EPZ Bdry ETE |BndrytoRC |Bdryto RC| RC.
School {min) {min) Bdry {min) . {mL) {min) {hr:min) {mi.} {min) {hr:min)
Cherokee COu& chools
Blacksburg Middle 215 15 18 [ 16 8.4 11 4:35 142 19 4:65
Cherckee Technology Center 245 15 22 15 698 9 5:10 158 22 5:30
t 215 15 18 15 83 1 4:35 142 19 4:66
[Blac ksbug High 215 15 18 16 | 82 11 4:35 142 19 4:55
Blac ksbumg Pri 215 15 19 15 58 8 4:35 14.2 19 4:55
Carinth Elementary 245 15 29 15 6.4 ] 5.15 214 29 5:45
Limestone-Central Element 250 15 29 15 4.3 3 5:15 21.7 29 | 545
Limestone Calle 220 15 22 1 49 z 4:40 15.8 2 5:05
Alma Elementary 245 15 22 15 7.3 10 5:10 158 22 5:30
D. 280 15 28 15 42 | 6 5:45 204 28 6:15
255 15 . 22 15 10.8 14 5:25 158 - 2 5:45
245 15 2 15 6.8 9 5:10 158 2 5:30
280 15 28 15 4.2 8 5:45 204 28 6:16
235 15 28 15 2.2 3 5:00 204 28 5:25
afiney Middie 240 15 2 15 | 53 |7 |00 | 158 | 22 | s
Granard Middle 240 15 28 15 2.9 4 5:05 204 28 5:30
Grassy Pond Elementary 240 15 34 15 04 1 5:05 251 M 5:40
Heritage Christian School 250 15 2 15 9.2 12 5:15 15.8 22 5:40
Luther Vaughan Elementary 280 15 28 15 4.8 6 5:45 204 28 6:15
Mary Bramlett Elementa 240 15 22 15 5.8 8 6:00 158 2 5:25
| e o T T Mrage forﬁ ETS- T Average 5:30
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Table 8-5F. Third Wave School Evacuatlon Time Estimates - Rain
Dist.to | Travel . Travel
_ Arrive atRC | Driver |TravelTime| Loading EPz Time to Dist. EPZ | Time BPZ| ETE to
. Second Wave | RestTime |hackto BPZ| Time Boundary | EPZBdry | EIE Bndryto RC.|BdrytoRC] R.C.
. School {min) (mim | min mi, (min) | (hrmin} | (mi} (mim) in
' A Cherokee County Schools
M" 230 12 22 20 8.4 13 520 [ 142 22 5:45
arokee 1 qy Cente 288 15 24 2 | 88 10 5:55 158 24 8:20
glacksbu[g Elementm 250 15 2 20 83 12 5:20 14.2 22 5:45
Blacksburg High 250 15 2 20 82 12 5:20 14.2 22 5:45
Blacksburg Primary 245 15 2 20 | 58 9 515 | 142 22 | sas
Corinth Elementary 285 K 20 64 10 | eo0s 214 | 33 | 640
i 285 - 15 X 20 4.3 [ 6:00 | 217 | 33 6:35
Limestone College 245 15 24 20 4.9 7 5:18 15.8 24 5:38
Ailma Elementary 285 15 24 20 7.3 1n 5:55 15.8 24 6:20
B.D. Lee Elementary 320 15 31 20 42 6 6:35 20.4 31 7:05
Draytonvlle Elementary 280 15 24 20 10.5 16 5:55 158 24 6:20
Ewing Middie ' 275 1B | 2 2 68 10| 548 158 | 24 T 610
Gafiney Christian Academy 320 15 k1] 20 42 8 6:25 204 31 7:05
Gafney High 270 15 a1 20 22 3 5:40 204 31 6:10
Gaffney Middle 270 15 24 20 53 8 5:40 15.8 24 6:05
Granard Middie 275 15 31 20 2.9 4 5:45 204 31 6:20
Grassy Pond Elementary zs | a5 1 38 1 20 o0& T 1 T s | 251 [ 38 | 630
Heritage Christian School 285 15 | 24 20 | 92 4 | &10 | 158 24| 6385
Luther Vaughan Elementary 315 15 kil 20 4.8 7 6:30 204 3 7:00
Mary Bramlett Elementary 285 15 24 20 58 ‘9 5:55 158 24 6:20
Average:] 6:20
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Lee Nuclear Station Suppleméntal Response to Request for Additional Information (RAI)
‘RAI Letter No. 025 ‘

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP)) -
Reference NRC RAI Number(s): 13.03-029

NRC RALI:
ETE-29:

The values in Table 8-4, “Speciél Facility Transit Demand,” do not sum to the value in the table.
The capacity of the three facilities listed sums to 402, but the value listed in the table is 277.
Explain the difference in values.

Duke Energy Supplemental Response:

This response updates and supplements Duke Energy’s November 25, 2008 response to the
NRCs Request for Additional Information 13.03-029 (Reference 1).

As discussed in Duke Energy’s December 9, 2008 response to RAI 13.03-026 (Reference 2) and
the supplemental response to RAI 13.03-006 (Enclosure 1 of this letter), five additional facilities
have been identified within the Lee Nuclear Station EPZ. As a result, the total capacity of the
medical facilities and nursing homes within the EPZ has increased from 402 persons (as
corrected in the initial RAI response) to 564 persons shown in Attachment 1 to the supplemental
response to RAI 13.03-006 (Enclosure 1 of this letter).

The changes described in Attachment 1 to the November 25, 2008 response to RAI 13.03-029
(Reference 1) are incorporated by the revisions to Table 8-4 shown in Attachment 1 of the
supplemental response to RAI 13.03-026 (Enclosure 6 of this letter).

. References:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 050)
WLG2008.11-11, dated November 25, 2008. (ADAMS Accession No. ML090690313)

2) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 50)
WLG2008.12. 01, dated December 9, 2008. (ADAMS Accession No. ML083460112)

Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate Report:

None

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

None

Attachments:

None
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI)
RAI Letter No. 025

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP))
Reference NRC RAI Number(s): 13.03-030

NRC RALI:
ETE-30:

Table 8-4, "Special Facility Transit-Demand," indicates that 20 ambulance runs are required.
Explain whether this value will increase if additional facilities are included. Identify the
assumptions on mobilization time, number of available ambulances, loading time, etc., to support’
a determination of number of waves needed. Discuss any impact on the ETE.

Duke Energy Supplemental Response:

This response updates and supplements Duke Energy’s December 9, 2008 response to the NRCs
Request for Additional Information 13.03-030 (Reference 1).

As noted in the supplemental response to RAI 13.03-006 provided as Enclosure 1 of this letter, a
total of 24 ambulance runs are required for the evacuation of the special facilities population, as
opposed to the 20 ambulance runs described in the ETE Report (Rev. 1) and discussed in the
initial response to this RAIL.

In addition, all simulations have been re-run based on a data input error correction as discussed
in the supplemental response to RAI 13.03-031 and provided as Enclosure 10 of this letter. The
new simulation run resulted in an increase of the average speed.at 1 hour after the advisory to
evacuate from 32.1 to 36.9 mph. This increase in the average speed decreases the travel time out
of the EPZ from the 4 minutes (discussed in the December 9, 2008 response) to 3 minutes. The
second-wave ETE for EMS vehicles computed in the December 9, 2008 response to this RAI
included travel time out of the EPZ. This travel time was computed using an assumed travel
distance of 2 miles to the EPZ boundary and the average speed output by the model at 1 hour
after the advisory to evacuate. The second-wave ETE are unaffected because ETE are rounded
to the nearest 5 minutes and the change in travel time of 1 minute does not affect the rounding.
All other times used in the second-wave computations in the December 9, 2008 response remain
valid.

Given that Scenario 6 has the highest number of evacuating vehicles for non-special event
‘scenarios, (Table 6-4, as revised) (Reference 2) average speeds will be the lowest for this
scenario. The “Emergency Medical Services (EMS) Vehicles” subsection of Section 8.4 of the
ETE Report will be revised, as provided in Attachment 1 to this response, using the average
speeds from Scenario 6 to provide a conservative ETE.

The changes described in this supplemental response will be included in Revision 2 of the Lee
Nuclear Station ETE Report. .

Revision 2 of the Lee Nuclear Station ETE Report was provided to the respective State and
County emergency management agencies for review and comment. State and County letters
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acknowledging the review will be included with the submittal of the ETE Report for regulatory
review. :

Reference:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 50)
WLG2008.12-01, dated December 9, 2008. (ADAMS Accession No. ML083460112) '

2) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 50)
WLG2008.11-09, dated November 20, 2008. (ADAMS Accession No. ML.083300288)

Associated Revision to the Lee Nuclear Station Evacuation Time Estimate Report:

Revise Section 8.4 of the Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 1.

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

None

Attachment:

1) Markup of the Affected Portions of ETE Report (Rev. 1) Section 8.4, Subsection Titled
“Emergency Medical Services (EMS) Vehicles” ,
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Lee Nuclear Statlon Supplemental Response to Request for Addltlonal
Informatlon (RAD)

Attachment 1 to RAI 13.03-030

Markup of the Affected Portions of ETE Report (Rev. 1), Section 8.4,
Subsection Titled “Emergency Medical Services (EMS) Vehicles”
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required. It follows, therefore, that about one hour and fifteen minutes would have to be added
to the calculated ETE for special facilities, in the event they are evacuated as a “second wave”.

All of the medical facilities are located in Gaffney near the EPZ boundary. It is estimated that
buses will have to travel 2 miles, on average, to leave the EPZ. The average speed output by
the model at 90 minutes for Region 3, Scenario 1 is 21.2 mph; thus, travel time out of the EPZ
is 6 minutes. - : :

The ETE for buses evacuating ambulatory patients at medical facilities is the sum of the
mobilization time, total passenger loading time, and travel time out of the EPZ. For example,
the calculation of ETE for the Peachtree Healthcare Center with 35 ambulatory residents is:

ETE: 90+ 35x 1 + 6 =131 min. or 2:15 rounded up. 3:30 for “second wave”.

Table 8-4 indicates that 48 wheelchair bus runs are needed for the entire EPZ. Wheelchair
buses and vans are often scarce; however, regular buses can be used to transport wheelchair
bound patients. Patients would occupy the front portion of the bus and their wheelchairs would
be folded and stacked in the back of the bus. Loading times are estimated at 2 minutes per
wheelchair bound person as staff will have to assist them in boarding the bus. For example, the
ETE for the wheelchair bound at the Peachtree Healthcare Center is:

ETE: 90 + 90 x 2 + 6 = 4:40 (rounded up to the nearest 5 minutes).

Thus, the ETE for special facilities may exceed the general population ETE.

Emergency Medical Services (EMS) Vehicles

The previous discussion focused on transit operations for ambulatory persons residing at
-medical facilities within the Evacuation Region. It is also necessary to provide transit services
to non-ambulatory persons who do not — or cannot — have access to private vehicles. Based on
the data provided in Table 8-4, a total of 24 ambulance runs are needed to evacuate all of the
bed ridden patients in the EPZ, assuming 2 people per ambulance. These ambulances will be
provided by EMS providers within the EPZ. Additional ambulances will be provided by
neighboring cities.

It is conservatively estimated that 30 minutes will be needed to mobilize ambulances and travel
to the medical facilities. Loading times are also conservatively estimated as 30 minutes. As
with the buses transporting ambulatory patients, ambulances will have to travel 2 miles, on
average, t0 leave the EPZ. The average speed output by the model at 1 hour for Region 3,
Scenario 16 is 32-436.9 mph; thus, travel time out of the EPZ is 43 minutes.

The ETE for ambulances is: 30 + 30 + 43 = 1:05 (rounded to the nearest 5 minutes).

Lee 8-8 ; KLD Associates, Inc.
Evacuation Time Estimate _ Rev. 1
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. Lee Nuclear Statlon Supplemental Response to Request for Addltlonal Information (RAI)
RAI Letter No. 025

NRC Techmcal Review Branch: Llcensmg and Inspectlon Branch (NSIR/DPR/LIB (EP))
Reference NRC RAI Number(s): 13. 03 031

NRC RAI:
ETE-31:

In Table 8 5A, "School Evacuation T1me Estlmates Good Weather " the speed of the outbound
school buses is approx1mate1y 20 mph. The speed is discussed in Section 8.3 (page 8-5) and use
of the model output is an excellent approach for estabhshmg speeds. However, Figures 7-3 thru
7-5 "Areas of Traffic Congestion after Advisory to Evacuate" would indicate a level of service of
F for many roadways during this timeframe. It may not.be appropriate to use average speeds.”
Explain why the average speed for the evacuation was used rather than the speeds that would
exist during this timeframe for the evacuatron :

Duke Energy Supplemental Response

This response updates and supplements Duke Energy’s December 9, 2008 response to the NRCs
Request for Additional Information 13.03-031 (Reférence 1). :

An error in the pre-processing software that was.used to prepare the 1nput to the PC- DYNEV
model was discovered. Traffic control devices (traffic signals, stop and yield signs) are input to
the PC-DYNEV model usmg a series of numeric codes for each approach to intersections.. The
code “0” is used to indicate a yield sign at the approach to an intersection and the code “1” is
used for perpetual green or uninhibited flow (i.e: no control). PC-DYNEYV interprets these codes
-~ to properly model the flow of traffic through an intersection.

The error caused a “yield” sign (code “0”) to be placed at certain intersections when there should
have been code “1” (i.e., no control) on the flow of traffic entering those intersections. This -

resulted in traffic yielding on approaches to intersections rather than maintaining free flow in the
simulation model. The net effect of this error was to lengthen the time it took evacuating
vehicles to access Interstate 85, reducing that flow, causing local congestion in the EPZ, and
causing the simulation model to re-route many of the vehicles to other, longer paths.

~ As an example, link (84, 83) models the southbound access ramp to Interstate 85 from State Hwy
105 (Hyatt St) in Gaffney. The access ramp has a long acceleration lane and is uncontrolled
(free flow). The input error caused vehicles in the simulation to yield rather than maintain free
flow on this link. In the Rev. 1 simulation for an evacuation of the full EPZ (Region R03) under
Scenario 1 (summer, midweek, midday, good weather) conditions, the average speed on this link
at 90 minutes after the advisory to evacuate was 1.9 mph and 263 vehicles traversed the link in
the 90 minutes following the advisory to evacuate. In the Rev. 2 simulation for Region R03,
Scenario 1, however, the average speed on this link at 90 minutes after the advisory to evacuate
is 9.9 mph and 1,514 vehicles traverse the link in the 90 minutes following the advisory to
evacuate. Thus, in Rev. 1, fewer vehicles were able to use the Interstate 85 access ramps in
Gaffney which increased congestion within Gaffney and prolonged the ETE. The error in the
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pre-processing software discussed above has been corrected and all simulations have been re-
run.

The following revisions are made to the December 9, 2008 response to this RAL _
o First paragraph - Average network speed of 21.2 mph is revised to 31.5 mph.

e Fourth paragraph — Average route-specific calculated speeds range from 5.22 to 60.00
mph for good weather and 4.19 to 53.86 mph for rain based on the new simulation runs.
The table provided as Attachment 1 in the initial response to RAI 13.03-031 will be
revised to reflect the new data and added to the ETE report in Revision 2 as Table 8-8, as
provided in Attachment 1 of this enclosure, to document the average speeds computed for
each school bus route.

e Fourth paragraph — Text stating that “11 of the schools have average speeds exceeding 20
mph, while the buses servicing the other 11 schools have average speeds less than 20
mph” is revised to “9 of the schools have average speeds exceeding 20 mph, while the
buses servicing the other 13 schools have average speeds less than 20 mph.” As
discussed above, the data input error correction resulted in some rerouting. This
rerouting caused some minor changes in congestion patterns which caused the average
speed for some school bus routes to decrease.

e Fourth paragraph — Text stating “In rain, the buses servicing 10 of the schools have
average speeds exceeding 20 mph, while the buses servicing 12 of the schools have
average speeds less than 20 mph,” is revised to “In rain, the buses servicing 8 of the
schools have average speeds exceeding 20 mph, while the buses servicing 14 of the
schools have average speeds less than 20 mph.”

o Fifth paragraph — Tables 8-5A and 8-5B will be revised based on the new simulation runs
and the changes in bus route-specific speed. The revised Tables 8-5A and B provided in
Attachment 2 to this response supersede and replace the tables provided in the initial
response.  Table 8-5A is duplicated in the Executive Summary of the Lee Nuclear
Station ETE Report and will also be revised as shown in Attachment 2 although markups
specific to the Executive Summary section page is not provided in this response.
Comparison of the revised tables with those in Revision 1 of the ETE Report indicates
that the average ETE for schools to arrive at the reception centers has increased by 5
minutes (from 2:20 to 2:25) for good weather and by 10 minutes (from 2:40 to 2:50) for
rain as a result of the changes in bus route-specific speeds in the new simulation runs.

- The increase in the average ETE for schools is discussed in the supplemental response to
RAI 13.03-012 provided in Enclosure 3 of this letter.

The “School Evacuation” and the “Activity: Bus Returns to Route for Second Wave Evacuation
(G—C)” sub-sections in Section 8.4 of the ETE report will be revised to reference the new
‘information provided in Table 8-8 and to revise the sample ETE calculations based on the
changes in average speed. These revisions are shown in Attachment 3 to this response.

The changes described in this supplemental response will be included in Revision 2 of the Lee
Nuclear Station ETE Report. '

Revision 2 of'the Lee Nuclear Station ETE Report was provided to the respective State and
County emergency management agencies for review and comment. State and County letters.
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acknowledglng the review will be 1ncluded with the submittal of the ETE Report for regulatory
review.

Reference:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 50)
WLG2008.12-01, dated December 9, 2008. (ADAMS Accession No. ML083460112) -

Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate A‘Report:

Revise Section 8 of the Lee Nuclear Station ETE Report (Rev 1) to add Table 8-8 as provided in
Attachment 1. ‘

Revise Tables 8-5A and 8-5B of the Lee Nuclear Station ETE Report (Rev 1) as provided in
Attachment 2.

Revise Section 8.4 of the Lee Nuclear Station ETE Report (Rev 1), modified in the initial
response to RAI 13.03-031, as provided in Attachment 3.

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

None

Attachments:
1) New Table 8-8 “Average Bus Speeds Computed from DYNEV Output”

2) Markup of the Affected Portion of ETE Report (Rev. 1), Section 8, Tables 8-5A and B,
© “School Evacuation Time Estimates”

3) Markup of the Affection Portion of ETE Report (Rev 1), Section 8.4 as modified by the
initial response to RAI 13.03-031 :
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Lee Nuclear Station Supplemental Response to Request for Additional
Information (RAI)

Attachment 1 to RAI 13.03-031

New Table 8-8 “Average Bus Speeds Computed from DYNEYV Output”
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Table 8-8: Average Bus Speeds Computed from DYNEV Qutput
Good Weather Rain
Calculated Adjusted Caiculated .| Adjusted -
Bus Speed | Bus Speed | Bus Speed | Bus Speed
School (mph) (mph) (mph) __{(mph)
CHEROKEE COUNTY
Blacksburg Middle 54.18 45.00 48.70 40.00
Cherokee Technology Center 13.97 13.97 9.66 9.66
Blacksburg Elementary 54.18 45.00 48.70 40.00
- Blacksburg High 54.18 45.00 48.70 40.00
.~ Blacksburg Primary 56.66 45.00 50.98 40.00
Corinth Elementary 47.02 45.00 26.20 26.20
Limestone-Central Elementary 12.78 1278 11.93 11.93
Limestone College 50.27 45.00 38.08 - 38.08
Alma Elementary 15.24 15.24 - 966 9.66
B.D. Lee Elementary 522 5.22 4.19 419
Draytonville Elementary 18.76 18.76 17.41 17.41
Ewing Middle 13.38 13.38 12.66 12.66
Gaffney Christian Academy 5.22 5.22 419 4.19
Gaffney High 10.81 10.81 8.49 8.49
Gaffney Middle 12.66 12.66 11.81 11.81
Granard Middle 11.42 11.42 8.99 8.99
Grassy Pond Elementary 21.54 21.54 18.70 18.70
Heritage Christian School 17.37 17.37 11.19 11.19
Luther Vaughn Elementary 5.74 5.74 5.13 5.13
Mary Bramlett Elementary 12.65 12.65 - 7.83 7.83
‘ CLEVELAND COUNTY
Grover Elementary 47.84 45.00 | 43.46 40.00
‘ YORK COUNTY
Hickory Grove-Sharon
Elementary 60.00 45.00 w 40.00
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Lee Nuclear Station Supplemental Response to Request for Additional
Information (RAI)

Attachment 2 to RAI 13.03-031

Markup of the Affected Portion of ETE Report (Rev. 1), Section 8, Tables 8-
: SA and B, “School Evacuatlon Tlme Estlmates” o
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“Table 8-5A. School Evacuation Time Estimates - Good Weather
) Travel : Travel
Driver Dist. to EPZ| Time to Dist. EPZ Time EPZ | ETE to
Mobilization| Loading Boundary | EPZ Bdry ETE Bndry to R.C.|Bdry to RC| R.C.
School Time (min) Time (min) _(mi) (min) (hr:min) (mi.) {min) (hr:min)
Cherokee County Schools
[Blacksburg Middle 90 15 846.7 24 9 2:10 1:55| 442153 1921 [2:302:15
Cherokee Technology Center 90 15 6.9 20 30 | 2:052:15 15.8 22 230 2:40
Blacksburg Elementary 90 15 836.6 249 |2:101:55| 442153 1921 |2:30 2:15
Blacksburg High 90 15 826.7 24 9 2:101:55| 442153 | 4821 |2:3082:15
Blacksburg Primary 90 15 5841 175 2:051:50| 14-215.3 1921 | 2:25 2:15
Corinth Elementary 90 15 6.4 189 2:05 1:55 21.4 29 | 235 2:25)
Limestone-Central Elementary 90 15 4.3 1320 |2:002:05 -21.7 29 2:30 2:35
Limestone ‘College 90 15 4.9 7 1:55 15.8 22 2:15
Alma Elementary "~ 90 15 7.3 2129 |2:40 2:15 15.8 22 2:30 2:40
B.D. Lee Elementary 90 15 4.2 42 48 |2:00 2:35 20.4 28 2:25 3:05
Draytonville Elementary 90 15 10.5 3034 |2:152:20 15.8 22 2:40 2:45
Ewing Middle 90 15 6.8 2030 | 2:052:15 15.8 22 2:30 2:40
Gaffney Christian Academy 90 15 42 12 48 | 2:00 2:35 20.4 28 2:25 3:05
Gaffney High 90 15 2.2 +12 4:65 2:00 204 28 2:20 2:25|
Gaffney Middle 90 15 5.3 45625 |2:002:10 15.8 22 -12:252:35
Granard Middle 90 15 2.9 815 | 4:552:00 20.4 28 2:25 2:30
Grassy Pond Elementary 90 15 0.4 21 1:50 25.1 34 2:25 2:20 |
Heritage Christian School 90 15 9.2 2732 |2:152:20 15.8 22 2:35 2:40
Luther Vaughan Elementary 90 15 4.8 1450 |2:002:35 204 28 2:30 3:05
Mary Bramlett Elementary 90 15 ~ 58 728 [Z06 215 15.8 22 2:25 2:35]
Cleveland County Schools
Grover Elementary [ 30 | 15 +50.5 Z1 | 0:50 ] 9269 | FB10 ] 1:00
York County Schools
Hickory Grove-Sharon Elementary | 30 | 15 | 0.2 | 1 0:50 14.3 20 1:10
' Average for EPZ:| 3:55 2:00 Average: 24 2:20 2:25|

- Note: This table replaces Table 8-5A as provided in Attachment 2 of the December 9, 2008, response to RAI 13.03-031.

Lee

Evacuation Time Estimate

8-14

KLD Associates, Inc.

Rev. 1
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Table 8-5B. School Evacuation Time Estimates - Rain
Dist. to Travel Travel .
Driver EPZ Time to Dist. EPZ Time EPZ| ETE to
Mobilization| Loading | Boundary | EPZ Bdry ETE Bndry to R.C.|Bdry to RC R.C.
School Time (min) | Time (min) (mi.) (min) (hr:min) (mi.) - (min) (hr:min)
: Cherokee County Schools

" |Blacksburg Middle 100 20 846.7 25610 [ 2:252:10] 142153 2223 | 2:50 2:35
Cherokee Technology Center 100 20 6.9 2143 | 2:25 2:45 15.8 24 2:45 3:10
Blacksburg Elementary 100 20 836.6 25610 |2:2562:10] 142153 2223 |2:50 2:35
Blacksburg High 100 20 826.7 25610 |2:252:10] 142153 2223 |2:502:35
Blacksburg Primary 100 20 584.1 186 | 2:202:10] 142153 22 23 | 2:40 2:30
Corinth Elementary 100 20 6.4 1915 | 2:20 2:15 21.4 33 2:55 2:50
Limestone-Central Elementary 100 20 4.3 1322 | 2:452:25 21.7 33 2:50 2:55

Limestone College 100 - 20 4.9 8 2:10 15.8 24 - 2:35
Alma Elementary 100 20 7.3 2245 | 2:252:45 15.8 24 2:50 3:10
B.D. Lee Elementary 100 20 4.2 1360 {2:153:00 20.4 31 2:45 3:35
Draytonville Elementary 100 20 10.5 3436 | 2:352:40 15.8 24 2:55 3:00
Ewing Middle 100 20 - 6.8 2032 |[2:20 2:35 15.8 24 2:45 3:00
Gaffney Christian Academy 100 20 4.2 1360 |2:453:00 20.4 31 2:45 3:35
Gaffney High 100 20 2.2 716 | 2:10 2:20 20.4 31 2:40 2:50
Gaffney Middle 100 20 5.3 16 27 | 2:20 2:30 15.8 24 2:40 2:55
Granard Middle 100 20 2.9 819 |2:402:20 20.4 31 2:40 2:50

Grassy Pond Elementary 100 20 0.4 21 2:05 25.1 38 . 2:40
Heritage Christian School 100 20 9.2 28 49 | 2:30 2:50 15.8 24 2:56 3:15
Luther Vaughan Elementary 100 20 4.8 1556 |2:453:00 20.4 31 2:50 3:30 |
Mary Bramlett Elementary 100 20 58 . 4844 | 2:20 2:45 15.8 24 2:45 3:10

Cleveland County Schools
Grover Elementary | 35 ] 20 ] ¥505 ] 31 | 100 | 9268 | F&I1 [¥+46 110
York County Schools

Hickory Grove-Sharon Elementary | 35 [ 20 [ 02 | 1 1:00 14.3 22 1:20

Average for EPZ:| 2:35 2:20 Average: 26 2:40 2:50|

Note: This table replaces Table 8-5B as provided in Attachment 2 of the December 9, 2008, response to RAI 13.03-031.

Lee

o KLD Associates, Inc.
Evacuation Time Estimate

Rev. 1
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Lee Nuclear Station Supplemental Response to Request for Additional
' Information (RAI)

Attachment 3 to RAT 13.03-031

Markup of the Affection Portion of ETE Report (Rev. 1), Section 8.4 as
Modified by the Initial Response to RAI 13.03-031

Note:  This markup reflects changes to Attachment 3 submitted in the initial response to RAI
13.03-031. The changes associated with this supplemental response are highlighted.
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Evacuation Time Estimates for Transit Trips were developed using both good weather and
adverse weather conditions. Figure 8-1 presents the chronology of events relevant to transit
operations. The elapsed time for each activity will now be discussed with reference to Figure 8-1.

Activity: Mobilize Drivers (A—B—C)

Mobilization is the elapsed time from the Advisory to Evacuate until the time the buses arrive at
the facility to be evacuated. It is assumed that for a rapidly escalating radiological emergency with
no observable indication before the fact, drivers would likely require 90 minutes to be contacted, to
travel to the depot, be briefed, and to travel to the transit-dependent facilities. Mobilization time is
slightly longer — 100 minutes — when raining. The buses are kept at the school for Hickory Grove-
Sharon Elementary in York County and Grover Elementary in Cleveland County, thus the
_mobilization time is only 30 minutes for these schools, 35 minutes when raining.

Activity: Board Passengers (C—D)

Fort Mill School District in York County conducted evacuation drills in 2006 and estimated bus
loading times during the drills. The loading times ranged from 12 to 20 minutes with an average
loading time of 15 minutes. Therefore, the bus loading time used for this study is 15 minutes, 20
minutes in rain. Transit dependent bus loading time is estimated at 30 minutes (40 minutes for
rain) to account for the delay incurred in making multiple stops along routes to pick up passengers.

Activity: Travel to EPZ Boundary (D—E)

School Evacuation

The buses servicing the schools in Cleveland and York counties are ready to begin their
evacuation trips at 45 minutes after the advisory to evacuate — 30 minutes mobilization time plus
15 minutes loading time. The buses servicing the schools in Cherokee County are ready to begin
their evacuation trips at 105 minutes after the advisory to evacuate — 90 minutes mobilization
time plus 15 minutes loading time: The most likely path (series of links traversed) through the .
analysis network to the EPZ boundary was selected for each school in the EPZ. The delay on
each link over the appropriate 10-minute interval is output by DYNEV and was accessed for
each of the links along the path. Data from 40 to 50 minutes after the advisory to evacuate were
used for Cleveland and York counties and from 100 to 110 minutes for Cherokee County. The
averagespeed along the path using these data generated by DNYEV was computed as follows:

ZIength of link i (mi) )
i=1 60 min.

mi.
r. length of link i (mi) 60 min. i

Average Speed (
r.

j 3 Delay on link i (min.)+ -

; free flow speed on link i [%) Lhr.
The-table 8-8 beloewshows the average speed computed (using this methodology) for the buses
servicing each of the schools in the EPZ. The travel time to the EPZ boundary was computed for
each school using the computed average speed and the distance to the EPZ boundary along the
most likely route out of the EPZ. The travel time from the EPZ boundary to the Reception Center
was computed assuming an average speed of 45 mph and 40 mph for good weather and rain,
respectively. South Carolina State Law governs school buses to a maximum speed of 45 mph.
Therefore, the ‘Adjusted Bus Speed’ in the-Ttable §8-8below reduces to 45 mph_(40 mph for rain)
those calculated bus speeds which exceed 45 mph.

Lee ‘ 8-5 KLD Associates, Inc.
Evacuation Time Estimate Rev. 1
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Lee Nuclear Station Supplemental Response to Request for Additional Informatlon (RAI)
RAI Letter No. 025 ' '
NRC Technical Review Branch: Licensing and Inspectlon Branch (N SIR/DPR/LIB (EP))

* Reference NRC RAI Number(s): 13.03-032

- NRC RAI:
ETE-32:

Special facilities are identified in Table 8-4, “Special Facility Transit Demand,” and discussed in
Section 8.3, “Special Facility Demand,” and in Appendix E, “Special Facility Data,” on an
individual basis. Tables with names, address, direction from the Lee Station, distance in miles,
and populations are also provided; a map is not provided. Include a map of special facilities
within the EPZ. '

Duke Energy Supplemental ReSponse

~ This response updates and supplements Duke Energy’s November 25, 2008 response to the NRC
Request for Additional Information 13.03-032 (Reference 1).

As noted in the December 9, 2008 response to RAI 13.03-026 (Reference 2), five additional
medical facilities were identified within the Lee Nuclear Station EPZ. The November 25, 2008,
response to RAI 13.03-032 provided a new figure identified as Figure E-2, “Day Care Centers,
Medical Facilities and Correctional Facilities within the WLA EPZ” which mapped the special
facilities within the Lee Nuclear Station EPZ. The figure, as provided, did not include the five
additional facilities identified in the response to RAI 13.03-026 (Reference 2). This
supplemental response provides a revised Figure E-2, which 1ncludes the five additional
facilities. :

Lee Nuclear Station ETE Report (Rev 1) will be updated to include Figure E-2, “Day Care
Centers, Medical Facilities and Correctional Facilities within the WLS EPZ”, as provided in
Attachment 1 to this supplemental response. Figure E-2 (Attachment 1) as provided in this
supplemental response updates the Figure E-2 submitted in the initial response to this RAI-
provided in Duke Energy letter WLG2008.11-11, dated November 25, 2008. -

The changes addressed in this supplemental response will be included in Revision 2 of the Lee
Nuclear Station ETE Report.

Revision 2 of the Lee Nuclear Station ETE Report was provided to the respective State and
County emergency management agencies for review and comment. State and County letters
acknowledging the review will be included with the submittal of the ETE Report for regulatory
review.

References:

1) Duke Energy Letter, Partial Response to Reqﬁest for Additional Information (RAI No. 050)
WLG2008.11-11, dated November 25, 2008. (ADAMS Accession No. ML090690313)
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2) Duke Energy Letter Partlal Response to Request for Additional Information (RAI No. .50) .
WLG2008.12-01, dated December 9, 2008 (ADAMS Accession No. ML083460112) -

Associated ReviSion to the Lee Nuclear Sfation Evacuation Time Estimate Report:

Revise Appendrx E of the Lee Nuclear Station ETE Report (Rev 1) to add the updated Frgure E-
2 as provided in Attachment 1. o :

Assoc1ated Revrsrons to the Lee Nuclear Statlon Final Safety Analysis Report or
"~ Emergency Plan :

None

Attachment

1) New Figure E-2: Day Care. Centers Medrcal Facrhtres and Cotrectional Facrhtres within the'
WLS EPZ - o : :
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Lee Nuclear Station Supplemental Response to Request for Additional
Information (RAI) '

Attachment 1 to RAI 13.03-032

New Figure E-2: Day Care Centers, Medical Facilities and Cofrectional
Facilities within the WLS EPZ ' o
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI)
RAI Letter No. 025

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP))
Reference NRC RAI Number(s): 13.03-033

NRC RALI:
ETE-33

Figures 7-3 through 7-6, “Areas of Traffic Congestion” as referenced in Section 7.3, “General
Population Evacuation Time Estimates,” are said to imply that evacuation is a continuous
process; this is not obvious from the figures. Section 7.3 states that Figure 7.7, “Evacuation Time
Estimates for WSL Summer, Midweek, Midday, Good Weather Evacuation of Region 03 (Entire
- EPZ)” indicates that there is a “long tail” in the rate at which traffic flows out of the indicated
area; the idea may be correct but the figure does not show this. Provide additional explanation or
a figure that does show the indicated information. '

Duke Energy Supplemental Response ’

This response updates and supplements Duke Energy’s November 25, 2008 response to the
NRCs Request for Additional Informatlon 13.03-033' (Reference 1). The previous response is
revised as indicated below.

As discussed in the supplemental response to RAI 13.03-031 (Enclosure 10 of this letter), an
error was discovered in the pre-processing software used to prepare the input to the PC-DYNEV
model for Revision 1 of the ETE Report. The error in the pre-processing software has been
corrected and all simulations have been re-run. As a result, the congestlon patterns discussed in
the November 25, 2008 response have changed. :

The new congestion patterns are provided and discussed in the supplemental response to RAI
13.03-048 (Enclosure 19 of this letter). Figure 7-6 has been deleted as a result of the new
simulation runs and Figure 7-7 has been renumbered as Figure 7-6, “Evacuation Time Estimates
for WSL Summer, Midweek, Mldday, Good Weather Evacuation of Region 03. (Entire EPZ).”
(Attachment 1)

As shown in the new Figure 7-6, a “long tail” still exists for the evacuation. The slope of the
curve is small during the first 30 minutes since much of the EPZ population has not yet
mobilized. Between 30 minutes and 180 minutes, the slope is steeper as more people have
completed their mobilization activities and have evacuated the region. Between 180 minutes and
250 minutes the slope of the plot decreases significantly as only those people who take
significantly longer to mobilize remain. Ninety-fiveé percent of the EPZ population evacuates
during the first 190 minutes; however, the remaining 5% of the population requires an additional
hour to evacuate. In summary, the “long tail” of the curve is that area between 180 and 250
minutes where the slope of the curve has decreased to the point of being nearly horizontal.

The following discussion addresses changes to the ETE Report that are the result of the error
correction and the associated new simulation runs. This information is provided to allow for a
review based on the changes that contribute to the revised Figure 7-6_._ :
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The new simulation runs.resulted in multiple changes to the ETE for the general populétlon The
following discussion summarizes the changes in the 50™, 90th 95" and 100t percentile ETE that
support the new figures:

Table 7-1A — 50™ percentile ETE: The significant changes (greater than 10 minutes)
were primarily in Regions where Gaffney (ERPA H-2) evacuates (Regions RO3, R20-
R22). Those changes ranged from 10-to 20-minute decreases in ETE. ‘All other changes
in ETE are less than 10 minutes. Scenario 12 (construction) was re-run based on the
change in Peak Construction Year from 2011 to 2016 (see supplemental response to RAI
13.03-014 (this letter)). Regions RO1, R04, R06, R08 through R10 and R16 exhibited a
5-minute increase for Scenario 12 while Regions R03 and R20-R22 exhibited 15-minute
decreases in ETE. For all other regions, the decreases in ETE resulting from the
correction of the error in the input stream were offset by the increase in ETE resulting

. from the extrapolation of populatlon an add1t10na1 5 years resulting in changes in ETE of

5 minutes or less.

Table 7-1B — 90 percentile ETE: In Scenarios 1 through 11, the new simulation runs
resulted in a decrease in ETE ranging from 5 to 50 minutes with the exception of Region
RO8 in Scenario 1 which resulted in a 10-minute increase in ETE. Scenario 12
(construction) was re-run based on the change in Peak Construction Year from 2011 to
2016. For Scenario 12, the new runs resulted in ETE increases of 5-15 minutes in
Regions R01, R02, R04 through R10, and R12 through R19 and ETE decreases of 30-45
minutes in Regions R03 and R20 through R22.

Table 7-1C — 95% percentile ETE: In Scenarios 1 through 11, the new simulation runs
resulted in a decrease in ETE ranging from 10 to 55 minutes with the exception of Region -
R10 in Scenario 8 which resulted in a 10-minute increase. Scenario 12 (construction)
was re-run based on the change in Peak Construction Year from 2011 to 2016. For
Scenario 12, the changes resulted in ETE increases of 5-15 minutes in Regions R01, R02,
and R04 through R16 and ETE decreases of 10-45 minutes in Regions R03 and R19
through R22. :

Table 7-1D — 100 percentile ETE: ‘In Scenarios 1 through 11, the new simulation runs
produced varied results with decreases in ETE ranging from 10 to 30 minutes and
increases in ETE ranging from 5 to 10 minutes. Scenario 12 (construction) was re-run
based on the change in Peak Construction Year from 2011 to 2016. For Scenario 12, the.
changes resulted in an ETE increase of 5 minutes in Region R16 and ETE decreases of .
10-40 minutes in Regions R03 and R19 through R22. : :

Table 7-1A through 7-1D and other associated changes to Section 7, “General Populatlon
Evacuation Time Estimates (ETE)” will be revised as shown in Attachment 1 of this
~ supplemental response. Table 7-1C and Table-1D are duplicated in the Executive Summary of
the Lee Nuclear Station ETE Report and will also be revised as shown in Attachment 1 although
markups specific to the Executive Summary section pages are not provided in this response.
Associated changes to Appendix J, “Evacuation Time Estimates for All Evacuation Regions and
Scenarios”, will be revised as shown in Attachment 2 of this supplemental response.
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The change in network average speed, used to compute ETE for the transit-dependent population
and special needs residents, is addressed in the supplemental response to RAI 13.03- 012
(Enclosure 3 of this letter).

Appendix I of the ETE Report documents the sensitivity studies. All sensitivity studies also
were re-run as a result of the correction of the error in the input stream. Based on the results of
the new simulation runs, the following changes were observed in the sensitivity studies:

Trip Generation — The 100" percentile ETE reflect mobilization time for 3 hour 4-hour
and 5-hour trip generation times. In the Rev. 1 sensitivity studies, the lOO percentile
ETE reflected mobrlrzatlon time for a 5-hour trip generation time only.

Shadow Evacuatron — The 100™ percentile ETE are unaffected by shadow evacuation. In
the Rev. 1 sensitivity studies, ETE increased by 20 minutes for the 60% shadow
evacuation. As discussed in the supplemental response to RAI'13.03-031 (Enclosure 10
of this letter), traffic congestion within Gaffney has been reduced as a result of the
correction of the error in the input stream. As such, in the new simulation runs, the
shadow evacuees in the areas north and west of Gaffney do not inhibit the evacuation of
those people in Gaffney and the ETE are unaffected by shadow evacuation.

Evacuating Vehicles per Household — The 100" percentile ETE are unaffected by the
increase in evacuating vehicles per household. In the Rev. 1 sensitivity studies, the 100™
percentile ETE for the 5-Mile Region (Region R02) and the Entire EPZ (Region R03)
were significantly increased when increasing the number of evacuating vehicles per
household. The error in the input stream resulted in many of the evacuating vehicles to
use slower moving, lower capacity routes than Interstate 85 (I-85), which increased the
ETE. Correcting this error resulted in more evacuating vehicles using [-85 and the ETE
is unaffected by the presence of the additional evacuating vehicles.

Gaffney High School Football — the 100™ percentile ETE for Region R03. increased by 50
minutes based on the Rev. 1 runs versus a 10-minute increase based on the new
simulation runs. As discussed above and in the supplemental response to RAI 13.03-031
(Enclosure 10 of this letter), the correction of the error in the 1nput stream reduced
congestion within Gaffney As a result of the correction of the error in the input stream,
there is less congestion within Gaffney, and the additional vehicles evacuating from the
football game do not s1gn1ﬁcantly 1mpact ETE.

Appendix I of the ETE Report will be revised as shown in Attachment 3 of this response.

The changes described in this supplemental response and provrded in the attachments will be
‘included in Revision 2 of the Lee Nuclear Station ETE Report

Revision 2 of the Lee Nuclear Station ETE Report was provided to the respective State and
County emergency management agencies for review and comment. State and County letters
acknowledging the review will be included with the submittal of the ETE Report for regulatory

I'CVI@W

Reference:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 050)
WLG2008.1 l-l 1, dated November 25, 2008. (ADAMS Accession No. ML090690313)
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Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate Report:

Reyiée Section 7 of the Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 1.
Revise Appendix J of the Lee Nuclear Station ETE Report (Rev 1) as provided .in Attachment 2.
Revise Appendix I of the Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 3.

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

None

Attachments:

1) Markup of the Affected Portlons of ETE Report (Rev. 1), Section 7, “General Populatlon
Evacuation Time Estimates (ETE)”

2) Markup of the Affected Portions to IETE Report (Rev. 1), Append1x J, “Evacuation Time
Estimates for All Evacuation Regions and Scenarios”

3) Markup of the Affected Portions to ETE Report (Rev. 1), Appendix ‘I, “Evacuation
Sensitivity Studies”
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Lee Nuclear Statioh Supplemental Response to Request for Additional
Information (RAI)

Attachment 1 to RAI 13.03-033

Markup of the Affected Portions of ETE Report (Rev. 1), Section 7, “General
Population Evacuation Time Estimates (ETE)”
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7.3 Evacuation Rates

Evacuation is a continuous process, as implied by Figures 7-3 through 7-6:5. Another format for
displaying the dynamics of evacuation is depicted in Figure 7-7-6. This plot indicates the rate at
which traffic flows out of the indicated areas for the case of an evacuation of the full EPZ
(Region R0O3) under the indicated conditions. Appendix J presents these plots for all Evacuation .
Scenarios for Region RO3.

~ As indicated in Figure 7-76, there is typically a long "tail" to these distributions. Vehicles
evacuate an area slowly at the beginning, as people respond to the Advisory to:Evacuate at
different rates. Then traffic demand builds rapidly (slopes of curves increase). ‘When the system
becomes congested, traffic exits the EPZ at rates somewhat below capacity until some
evacuation routes have cleared. As more routes clear, the aggregate rate of egress slows since
many vehicles have already left the EPZ. Towards the end of the process, relatlvely few
evacuation routes service the remaining demand. -

This decline in aggregate flow rate, towards the end of the process, is characterized by these -
curves flattening and gradually becoming horizontal. Ideally, it would be desirable to fully’
saturate all evacuation routes equally so that all will service traffic near capacity levels and all
will clear at the same time. For this ideal situation, all curves would retain the same slope until
the end -- thus mlnlmmng evacuation time. In the real world, this ideal is generally unattainable
reflecting the variation in population density and in highway capacuy over the EPZ.

7.4 Guidance on Using ETE Tables

Tables 7-1A through 7-1D present the ETE values for all 22 Evacuation Regions and all 12
Evacuation Scenarios. They are organized as follows:

Table Contents
ETE represents the elapsed time required
7-1A , for 50 percent of the population within a

Region, to evacuate from that Region.’

ETE represents the elapsed time required

7-1B for 90 percent of the population within a

Region, to evacuate from that Region.

ETE represents the elapsed time required

7-1C for 95 percent of the population within a

Region, to evacuate from that Region.

ETE represents the elapsed time required

7-1D for 100 percent of the population within a
’ Region, to evacuate from that Region.

Lee ‘ 7-3 KLD Associates, Inc.
Evacuation Time Estimate . Rev. 1
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3.

Enter Table 7-2 and identify the applicable g‘rou‘p‘ of candidate Regions'
based on the distance that the selected Region extends from WLS. Select
the Evacuation Region |dent|f|er in that row from the first column of the
Table. :

Determine the ETE for the Scenario identified in Step 1:and the Region
identified in Step 2, as follows: -

Example -

The columns of Table 7-1 are labeled with the Scenarlo numbers. Identify
the proper column in the selected Table usmg the Scenario number
determined in Step 1.

Identify the row in this table that provides ETE values for the Region
identified in Step 2.

The unique data cell defined by the column and row so determined
contains the desired value of ETE expressed in Hours:Minutes.

It is desired to identify the ETE for the following conditions:

Sunday, August 10th at 4:00 AM.

It is raining.

Wind direction is to the northeast (NE).

Wind speed is such that the distance to be evacuated is judged to be 10
miles (to EPZ boundary).

The desired ETE is that value needed to evacuate 95 percent of the
populatlon from within the impacted Region.

Table 7-1C is applicable because the 95"-percentile population is deswed
Proceed as follows:

1.

Identify the Scenario as summer, weekend, evening and raining. Entering
Table 7-1C, it is seen that there is no match for these descriptors.
However, the clarification given above assigns this comblnatlon of
circumstances to Scenario 4.

Enter Table 7-2 and locate the Region described as “5-mile Ring and
Downwind to EPZ Boundary” for wind direction toward the NE and read
REGION R13 in the first column of that row. '

Enter Table 7-1C to locate the data cell containing thé value of ETE for
Scenario 4 and Region R13. This data cell is in column (4) and in the row
for Region R13; it contains the ETE value of 2:2010.

Lee

7-5 KLD Associates, Inc.

Evacuation Time Estimate Rev. 1
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Table 7-1A. Time To Clear The Indicated Area of 50 Percent of the Affected Population
S Summer Winter Winter Winter Summer
Midweek Weekend x:“;:':’ Midweek Weekend x;\:':'; Midweek
Scenario: I @ B | @ (5) Scenario: © | @ [ 8 9 [ (109) (1) Scenario: {12)
Region Midday Midday Evening Region Midday Midday Evening | Region Midday
Good . Good . Good . Good . Good . Good . New Plant
Wind Toward: Weather Rain ‘Weather Rain Weather Wind Toward: Weather Rain lee Weather Rain Weather Wind Toward: Construction
] Entire 2-Mile Region, 5-Mile Region, and EPZ
ROY RO1 . RO1
2-mile ring 0:55 0:55 0:50 0:50 0:50 2-mile ring 0:55 0:55 0:55 0:50 0:50 0:50 2-mile ring -4:45 1:50
RO2 RO2 RO2
§-mile ring 1:20 1:20 0:55 | -4:00 0:55 0:55 §-mile ring 1:20 1:20 4:261:20 0:55 -4:00 0:55 0:55 §-mile ring 1:35
RO3 RO3 RO3
Entire EPZ 4340 1:25 | 4246 1:30 | 4:261:10 | 4:26 1:10 | 4:16 1:05 Entire EP2 4:451:25 | 4:461:30 | 1:451:35 | -4:261:05 | 1:261:10 | -4:451:05 Entire EPZ 4:45 1:30
. 2-Mile Ring and Downwind to § Miles
RO4 . RO4 B RO4
N,NNE,NE 1:15 1:15 0:55 0:55 0:55 N,NNE,NE 1:15 1:15 1:15 0:55 0:55 0:55 N,NNE,NE 4:35 1:40
ROS ROS ROS
ENE,E 1:15 1:15 0:55 0:55 0:55 ENE,E 1:15 1:18 1:15 0:55 0:55 0:55 ENE,E 4:401:35
RO6 RO6 ; RO6
ESE 1:00 1:00 0:50 0:50 0:55 ESE 1:00 1:00 1:00 0:50 0:50 0:55 ESE 4:40 1:45
RO7 RO7 RO7 .
SE,SSE,S 1:10 1:10 0:55 0:55 0:55 SE,SSE,S 1:10 1:10 1:10 0:55 0:55 0:55 SE,SSE,S 1:45
RO8 - RO8 . RO8
SSwW,swW -4:40 1:05 1:10 0:55 0:55 0:55 SSW,swW —4:40 1:05 1:10 1:10 0:55 0:55 0:55 SSW,SW -4:45 1:50
RO9 RO9 RO9
WSW,W,WNW 1:15 1:15 0:55 | -1:00 0:55 0:55 WSW,W,WNW 1:18 1:15 4:20 1:15 0:55° | -1:000:55 0:55 WSW,W,WNW 436 1:40
R10 : .R10 R10
NW,NNW 1:20 1:20 0:55 0:55 0:55 NW,NNW 1:20 1:20 1:20 0:55 0:55 0:55 NW,NNW 4:301:35
§-Mile Ring and D d to EPZ Boundary
R11 ] ) R11 . R11
N 1:20 1:20 4505 1:00 | 4:06 1:00 | 4:06 1:00 N 1:20 1:20 -4:251:20 | -1:061:00 | 4:051:00 [ 1:051:00 N 1:25
R12 . R12 . R12
NNE 1:20 1:20 -4:06 1:00 | -4:06 1:00 | -1:05 1:00 NNE 1:20 1:20 4:261:20 | -4:061:00 | 4:051:00 | 4:051:00 NNE 1:25
R13 R13 : R13
NE 1:20 1:20 -4:06 1:00 | -4:06 1:00 | -4:05 1:00 NE 1:20 1:20 4:261:20 | 4:061:00 | 4:051:00 | 4:051:00 NE 1:25
R14 - R14 : R14
ENEE 1:20 1:20 4:00 0:55 1:00 | 100 0:55 ENEE - 1:20 4:261:20 1:25 -1:000:55 | 1:00 0:55 | 4:00 0:55 ENE,E 1:30
R15 R1§ - R15
ESE 1:20 1:20 -4:00 0:55 | -1:00 0:55 0:55 ESE 1:20 1:20 1:2§ 4:00 0:55 | 1:00 0:55 0:55 ESE 1:30
R16 ) R16 : - ) : R16 :
SE 1:20 1:20 0:55 | -1:00 0:55 0:55 SE 1:20 1:20 . 1:25 0:55 -1:00 0:55 0:55 SE 4:30 1:35
R17 . ) R17 R17
SSE 1:25 1:25 1:00 4106 1:00 1:00 SSE 1:25 1:26 . | 4:301:25 1:00 4:05 1:00 1:00 SSE 4:35 1:30
R18 . - R18 ’ R18
S 1:25 1:25 1:00 -4:06 1:00 1:00 s 1:25 1:25 4:301:25 1:00 -4:05 1:00 1:00 S 1:35
R19 R19 ) R19
SSW,SW 4:251:20 | 4:251:20 | -4:061:00 | -4:05 1:00 | 1:051:00 SSW,sw -1:26 1:20 | 4:261:20 | 4:301:25 | 4:051:00 | 4:051:00 | 1:05 1:00 SSW,swW 4:36 1:30
R20 . . ' R20 R20 :
wsw 4:401:25 | -1:461:30 | 4:261:10 | 4:261:10 | 4:15 1:05 wsw 4:4561:25 | 4:451:30 | 4:461:35 | 4:251:10 | 4:261:10 | -4:16 1:05 Wsw 4:45 1:30
R21 R21 . R21
W,WNW 4:401:25 | 4:401:30 [ 4:251:10 | -::261:10 | 4:451:05 W,WNW 4:401:25 | 4:451:30 | 1:461:35 | 4:261:10 | 4:261:10 | 4:45 1:05 W,WNW 4:45 1:30
R22 . R22 : . R22
NW,NNW 4:401:25 | 4:401:30 | 4:261:05 | 4:26 1:10 | -1:151:05 NW,NNW ~4:401:25 | 1:401:30 | 4:451:35 | 4:201:05 | 4:261:10 | 4:451:05 NW,NNW 4:45 1:30
Lee 7-6 KLD Associates, Inc. -

Evacuation Time Estimate

“Rev. 1
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Table 7-1B. Time To Clear The Indicated Area of 90 Percent of the Affected Population
S Summer Winter Winter Winter Summer
Midweek Weekend x:::zi’; Midweek Weekend x';‘::'; Midweek
Scenario: m_ I @ 3 [ (4 (5) Scenario: 6) | (7} | (8) 9 | (0 (11) Scenarlo: (12)
Midday Midday Evening Midday Midday Evening Midday
Region Good ] Good : Good _Region Good ] Good ] Good Region New Plant
Wind Toward: Weather Rain Weather Rain Weather Wind Toward: Weather Rain lee Weather Rain Weather Wind Toward: Construction
Entire 2-Mile Region, §-Mile Region, and EPZ .
RO1 RO1 RO1
2-mile ring 1:50 1:50 1:30 1:30 1:50 2-mile ring 1:50 1:50 1:50. 1:30 1:30 1:50 . 2-mile ring -3:00 3:15
. RO2 . - RO2 . RO2 -
‘§-mile ring 2:30 2:30 1:50 1:50 1:50° §-mile ring 2:30 2:30 2:30 1:50 1:50 1:50 5-mile ring -3:00 3:10
RO3 : RO3 RO3
Entire EPZ -3:26 2:35 | -3:26 2:45 | -2:66 2:10 | -3:00 2:20 | 2:30 2:05 Entire EPZ -3:26 2:40 | -3:30 2:45 | -3:36 3:00 | -2:60 2:10 | -2:60 2:20 | 2:302:05 Entire EPZ -3:36 2:50
2-Mile Ring and Downwind to 5 Miles
RO4 RO4 RO4
N,NNE,NE 2:25 2:30 - 1:50 1:50 1:50 N,NNE,NE 2:25 2:30 2:30 1:50 1:50 1:50 N,NNE,NE -3:00 3:10
ROS . : ROS ROS .
ENE,E 2:30 2:30 1:50 1:50 1:50 | ENE,E 2:30 2:30 2:30 1:50 1:50 1:50 ENE,E -3:00 3:05
RO6 ‘ P R06 : RO6 .
ESE 2:00 2:00 1:40 1:40 1:50 ESE 2:00 2:00 2:00 1:40° 1:40 1:50 ESE -3:00 3:15
RO7 ’ RO7 : RO7
“$E,SSE,S 2:20 2:20 -4:60 1:40 1:50 1:50 SE,SSE,S 2:20 2:20 2:20 -4:50 1:40 1:50 1:50 SE,SSE,S -3:05 3:15
Ro8 . RO8 . ° RO8
SSW,SwW -2:10 2:20 2:20 | 4:501:40 1:50 1:50 SSW,SW -2:40 2:20 | -2:40 2:20 2:20 | 4:601:40 1:50 1:50 SSW,SW -3:06 3:20
RO09 o . - . - RO0® RO9
WSW,W,WNW 2:30 2:30° 1:50 1:50 1:50 WSW,W,WNW 2:30 | - 2:30 2:30 1:50 1:50 1:50 WSW,W,WNW -3:05 3:15
R10 | © R10 . R10
NW,NNW 2:30 2:30 1:50 1:50 1:50 NW ,NNW 2:30 2:30 2:30 1:50 1:50 1:50 NW,NNW - -3:00 3:05
. 5-Mile Ring and D ind to EPZ Boundary ' )
R11 : R11 . R11
N 2:30 2:30 -2:06 1:50 | -2:05 1:50 | -2:00 1:50 N 2:30 2:30 —2:40 2:30 | -2:06 1:50 | -2:061:50 | -2:001:50 N § -2:45 2:50
R12 R12 ] R12 . )
NNE _ 2:30 2:30 [ -2:061:50 | 2:401:50 | -2:00 1:50 NNE . 2:30 2:30 | -2:40 2:30 | -2:061:50 | -2:051:50 | -2:001:50 NNE -2:46 2:50
R13 - R13 . R13
NE 2:30 2:30 | 2:401:50 | -2:401:50 | -2:001:50 NE 2:30 2:30 | -2:40 2:30 | -2:06 1:50 | -2:051:50 | -2:001:50 NE -2:45 2:50
R14 : R14 R14
ENE,E 2:30 2:30 | -2:001:50 | -2:00 1:50 | -1:66 1:50 ENE,E 2:30 2:30 2:30 | -2:001:50 | 2:001:50 1:50 ENE,E -2:60 3:00
R15 . R15 R15
ESE 2:30 2:30 2:00 1:50 | -2:00 1:50 1:50 ESE 2:30 2:30 2:30 -2:00 1:50 | -2:001:50 1:50 ESE - -2:55 3:00
R16 . R16 : _ R16
SE - 2:30 2:30 1:50 1:50 1:50 . SE 2:30 2:30 2:30 1:50 1:50 “1:50 SE -2:66 3:05
R17 ) ' . R17 . . R17 .
SSE -2:40 2:35 2:40 | 2:001:50 | -2:00 1:50 | 2:00 1:50 SSE -2:40 2:35 2:40 2:40 | -2:001:50 | -2:001:50 | -2:001:50. SSE --3:40 3:00
R18 R18 . R18 .
s -2:40 2:30 | 2:40 2:35 | -2:00 1:50 | -2:00 1:50 | -2:001:50 s -2:40 2:30 | -2:40 2:35 2:40 | -2:001:50 | -2:001:50 [ -2:001:50 S -3:40 3:05
R19 R19 R19
SSW,sw -2:40 2:30 | -2:45 2:30 | -2:20 2:00 | -2:20 2:00 | -2:45 2:00 SSW,swW -2:40 2:30 | -2:45 2:30 | -2:50 2:40 | -2:20 2:00 | -2:20 2:00 | -2:46 2:00 SSW,SW -3:10 3:00
R20 R20 : ) R20
wsw -3:26 2:35 | 3:26 2:45 | -2:66 2:10 | -3:00 2:20 | -2:30 2:05 WSW - | 3:2562:35 | -3:30 2:45 | 3:35 3:00 | 2:50 2:10 | -2:602:20 | -2:302:05 wsw -3:35 2:50
R21 : R21 R21
W,WNW -3:26 2:35 | -3:26 2:45 | -2:66 2:10 | -3:00 2:20 | 2:30 2:00 W,WNW -3:26 2:35 | -3:30 2:45 | -3:30 3:00 | 2:60 2:10 | 2:602:20 | -2:302:00 W,WNW -3:26 2:50
R22 " R22 R22
NW,NNW 3:46 2:35 | -3:20 2:45 | -2:60 2:10 | -2:60 2:15 | -2:26 2:00 NW,NNW -3:20 2:35 | -3:20 2:45 | -3:26 2:55 | 2:452:10 | -2:462:10 | -2:26 2:00 NW,NNW -3:20 2:50
Lee 7-7 . : . KLD Associates, Inc.

Evacuation Time Estimate . . Rev. 1
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Table 7-1C. Time To Clear The Indicated Area of 95 Percent of the Affected Population
Summer Summer Summer Winter Winter Winter Summer
Midweek Weekend x:ﬁi’; Midweek Weekend x:‘ev::'; Midweek
Scenario: M I @ B, [ (4 (5) Scenario: 6 | M 1 (8 9 | (10 (11) Scenario: (12)
Region Midday Midday Evening | Region Midday Midday Evening | Region Midday
. Good . Good . Good . Good . Good . Good . New Plant
Wind Toward: Weather Rain Weather Rain Weather Wind Toward: Weather Rain “lee Weather Rain Weather Wind Toward: Construction
Entire 2-Mile Region, 5-Mile Region, and EPZ
RO1 ROt RO1
2-mile ring 2:30 2:30 1:50 1:50 2:10 2-mile ring 2:20 2:30 2:30 1:50 1:50 2:10 2-mile ring 3110 3:25
RO2 R02 RO2
5-mile ring -3:40 3:00 | -3:10 3:00 2:10 2:10 2:10 S-mile ring -3:40 3:00 | 3:403:00 3:10 2:10 2:10 2:10 S-mile ring -3:15 3:25
RO3 RO3 RO3
Entire EPZ -3:40 3:10 | -3:40 3:10 | -3:45 2:30 | -3:20 2:35 | -2:50 2:20 Entire EPZ -3:45 3:10 | -3:453:10 | -3:50 3:20 | 3:140 2:25 | 3:10 2:30 | -2:50 2:20 Entire EPZ —3:55 3:10
2-Mile Ring and Downwind to 5 Miles
RO4 R04 - R04
N,NNE,NE 3:00 3:00 2:10 2:10 2:10 N,NNE,NE 3:00 3:00 3:00 2:10 2:10 2:10 N,NNE,NE -3:103:25
ROS - ROS y RO5 .
ENE,E 3:00 3:00 2:10 2:10 2:10 ENE,E 3:00 3:00 3:00 2:10 2:10 2:10 ENE,E -3:10 3:25
RO6 - RO6 RO6
ESE 2:40 2:40 2:00 2:00 2110 ESE 2:40 2:40 2:40 2:00 2:00 2:10 ESE 3:10 3:25
RO7 RO7 RO7
SE,SSE,S 2:50 2:50 | -2:40 2:00 | -2:10 2:00 2:10 SE,SSE,S 2:50 2:50 2:50 | -2:902:00 | -2:40 2:00 2:10 SE,SSE,S -3:45 3:30
] ‘ RO8 ’ 1 ’ RO8
SSW,SW 2:50 2:50 -2:10 2:00 | -2:10 2:00 2:10 SSW,SW 2:50 2:50 2:50 -2:40 2:00 | 2:10 2:00 2:10 SSW,SwW -3:15 3:30
ROS ROS ROS
WSW,W WNW 3:00 3:00 2:10 2:10 2:10 WSW,W WNW 3:00 3:00 3:00 ‘210 2:10 2:10 WSW,W,WNW —3:15 3:30
R10 R10 R10
NW,NNW 3:00 3:00 2:10 2:10 2:10 NW, NNW 3:00 3:00 -3:00 3:10 2:10 2:10 2:10 NW,NNW -3:10 3:25
5-Mile Ring and Downwind to EPZ Boundary
R11 R11 R11 .
N 3:10-3:00 | 3:10-3:00 | -2:20 2:10 | -2:20 2:10 | -2:20 2:10 N 3:10-3:00 | 3:40-3:00 | -3:10 3:00 | -2:20 2:10 | -2:20 2:10 | -2:20 2:10 N -3:10 3:20
R12 R12 R12
NNE 3:10-3:00 | 3:10-3:00 | -2:20 2:10 | -2:20 2:10 | -2:20 2:10 NNE 3:10-3:00 | 3:40-3:00 | -3:10 3:00 | 2:20 2:10 | 2:20 2:10 | -2:20 2:10 NNE 3:10 3:20
R13_ R13 R13
NE 3:40-3:00 | 3:10-3:00 | -2:20 2:10 | -2:20 2;10 | -2:20 2:10 NE 3:10-3:00 | 3:10-3:00 | -3:10 3.00 | -2:20 2:10 | -2:20 2:10 | -2:20 2:10 NE -3:10 3:20
R14 . R14 R14
ENE,E 3:10 3:10 -2:20 2:10 | -2:20 2:10 2:10 ENEE 3:10 3:10 3:10 2:10 2:10 2:10 ENE,E -3:10 3:20
R15 ’ R15 R15
ESE 3:10 3:10 -2:20 2:10 | -2:20 2:10 2:10 ESE 3:10 3:10 3:10 2:10 2:10 2:10 ESE -3:45 3:20
R16 . R16 R16 -
SE 3:10 - 3:10 2:10 2:10 2:10 SE 310 3:10 3:10 2:10 210 2:10 SE —3:15 3:25
R17 R17 . R17 .
SSE 3:10 3:10 -2:20 2:10 | -2:20 2:10 2:20 SSE - 3:10 3:10 3:10 -2:20 2:10 | -2:20 2:10 2:20 SSE 3:30
R18 ° R18 R18 N
S 3:10 3:10 -2:20 2:10 | -2:20 2:10 2:20 s 3:10 3:10 3:10 -2:20 2:10 | -2:20 2:10 2:20 S 3:30
R19 . R19 R19
SSW,SW 3:10 3:10 | -2:302:20 | -2:40 2:20 | -2:30 2:20 SSW,SW 3:10 3:10 3:10 | -2:302:20 | -2:40 2:20 | -2:302:20 SSW,swW -3:30 3:20
R20 R20 R20
wsw -3:40 2:50 | -3:40 3:05 | -3:152:30 } 3:20 2:35 | -2:602:20 wsw 3:45 3:00 | 3:453:05 | 3:50 3:20 | 3:102:25 | 3:40 2:30 | 2:50 2:20 wsw -3:55 3:10
R21 R21 R21
W,WNW -3:40 2:50 | -3:40 3:05 | 3:10 2:30 { -3:20.2:35 | -2:602:10 WWNW -3:45 2:50 | 3:453:05 | -3:50 3:20 | 3:102:20 | -3:10 2:30 ; 2:50 2:20 W,WNW -3:45 3:10
R22 R22 R22 .
NW,NNW -3:36 2:50 | -3:40 3:10 | 3:10 2:30 | 3:10 2:30 | 2:402:10 NW,NNW —3:40 3:00 | -3:40 3:10 | -3:45 3:20 | -3:00 2:20 | -3:00 2:30 | -2:40 2:20 NW,NNW -3:46 3:10
Lee 7-8 KLD Associates, Inc. .

Evacuation Time Estimate - Rev. 1
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Table 7-1D. Time To Clear The Indicated Area of 100 Percent of the Affected Population
S Summer Winter Winter Winter Summer
Midweek Weekend M“'"'e‘g":f“; Midweek Weekend x'e‘:":f"; _ Midweek
S io: m_ I @ 3 [ 4 (5) Scenario: 6 | (7 1 8 9 [ (10 (11) Scenario: (12)
Region Midday Midday Evening Region Midday Midday Evening Region Midday
Good . Good . Good . Good N Good . Good . . NewPlant
Wind Toward: Weather Ratn Weather l.!am Weather . Wind Toward: Weather . Rain - lee "Weather Rain Weather Wind Toward: Construction
- . Entire 2-Mile Region, 5-Mile Region, and EPZ
RO1 RO1 - ) ) T -RO1
2-mile ring 4:00 4:00 3:00 3:00 3:00 2-mile ring 4:00 4:00 4:00 3:00 3:00 3:00 2-mile ring 4:00
RO2 R02 RO02
§-mile ring 4:05 4:05 3:20 3:30 -3:303:20 | 5-mile ring - 4:05 4:05 4:10 3:20 3:30 -3:30 3:20 5-mile ring 405
RO3 ) . RO3 i RO3
Entire EPZ -4:20 4:10 | -4:20 4:10 | 4420 4:00 | -4:20 4:00 | -4:40 4:00 Entire EPZ -4:20 4:10 | -4:20 4:10 | 4:40 4:20 4:00 4:00 -4:10 4:00 Entire EPZ -4:60 4:10
2-Mile Ring and Downwind to § Miles
RO4 R04 R04
N,NNE,NE 4:00 4:00 3:20 3:20 3:20 N,NNE,NE 4:00 4:00 4:10 3:20 3:20 3:20 N,NNE,NE 4:00
ROS . RO5 ROS
ENE,E 4:00 4:00 3:20 3:20 3:20 ___ENEE 4:00 -4:00 4:05 4:10 3:20 3:20 3:20 ENE,E 4:00
RO6 RO6 RO6
ESE 4:00 4:00 3:00 3:00 -3:10 3:00 ESE 4:00 4:00 4:00 3:00 3:00 3:00 ESE 4:00
RO7 RO7 RO7
SE,SSE,S 4:00 4:00 3:00 3:00 3:00 SE,SSE,S 4:00 -4:10 4:00 4:10 3:00 3:00 3:00 SE,SSE,$ 4:00
RO8 R08 RO8
SSW,SW 4:00 4:00 3:00 3:00 3:00 SSW,SwW 4:00 | -4:404:00 4:10 3:00 3:00 3:00 SSW,SW 4:00
RO9 RO9 RO9
WSW,W,WNW 4:00 4:00 3:20 3:30 -3:30 3:20 | WSW,W,WNW 4:00 | -4:404:00 4:10 3:20 3:30 -3:303:20 | WSW,W,WNW 4:00
" R10 o . R10 R10
NW,NNW 4:00 4:00 3:20 3:20 -3:30 3:20 NW,NNW 4:00 4:00 4:10 3:20 3:20 -3:30 3:20 NW,NNW 4:00
5-Mile Ring and D ind to EPZ B y
R11 R11 R11
N 4:10 4:10 4:00 4:00 4:00 N 4:10 4:10 4:40 | -4:00 3:50 4:00 4:00 N 4:10
R12 . R12 R12
NNE 4:10 4:10 4:00 4:00 4:00 NNE 4:10 4:10 -4:10 4:20 | -4:00 3:50 4:00 4:00 NNE - 4:10
R13 R13 ] ) R13
NE 4:10 4:10 4:00 4:00 4:00 NE 4:10 4:10 -4:10 4:20 | -4:00 3:50 4:00 4:00 NE 4:10
R14 ) R14 ’ R14
ENE,E 4:10 4:10 -3:30 3:40 3:40 -3:30 3:40 ENE.E 4:10 4:10 4:10 -3:30 3:40 3:40 -3:30 3:40 ENE,E 4:10
R1§ R15 R15
ESE 4:10 4:10 -3:30 3:40 3:40 -3:30 3:40 ESE 4:10 4:10 4:10 -3:30 3:40 3:40 -3:30 3:40 ESE 4:10
R16 R16 R16
- SE 4:05 4:05 -3:30 3:40 3:40 -3:30 3:40 SE 4:05 4:05 4:10 -3:30 3:40 3:40 -3:30 3:40 SE -4:06 4:10
R17 R17 R17
SSE 4:10 4:10 3:50 -3:60 4:00 3:50 SSE 4:10 -4:20 4:10 4:20 3:50 | -3:504:00 3:50 SSE 4:10
R18 R18 . R18
S 4:10 4:10 3:50 -3:50 4:00 3:50 S 4:10 -4:20 4:10 4:20 3:50 | -3:504:00 3:50 S 4:10
R19 R19 R19
SSW,sw 4:10 4:10 4:00 4:00 4:00 SSW,SW 4:10 4:10 4:20 4:00 4:00 4:00 SSW,SW -4:20 4:10
R20 R20 R20
wsw 4:10 4:20 4:10 | -4:20 4:00 | -4:20 4:00 [ -4:10 4:00 wsw 4:20 4:10 | -4:20 4:10 | 4:40 4:20 4:00 4:00 -4:10 4:00 wsw -4:60 4:10
R21 R21 ' R21
W,WNW 4:10 -4:20 4:10 | -4:20 4:00 | -4:20 4:00 4:00 W,WNW -4:20 4:10 | -4:20 4:10 | -4:40 4:10 4:00 4:00 4:00 W,WNW -4:40 4:10
R22 R22 : R22
NW,NNW 4:10 | 4:204:10 | 4:20 4:00 | -4:20 4:00 4:00 NW,NNW 4:204:10 | -4:204:10 | 4:304:20 |  4:00 4:00 4:00 NW,NNW -4:204:10
Lee 7-9 KLD Associates, Inc.

“ Evacuation Time Estimate ’ Rev. 1
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Evacuation Time Estimates

Summer, Midweek, Midday, Good Weather (Scenario 1)
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Figure 7-67. Evacuation Time Estimates for WLS
Summer, Midweek, Midday, Good Weather
Evacuation of Region R03 (Entire EPZ)
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KLD Associates, Inc.
Rev. 1
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- Lee Nuclear Station Supplemental Response to Request for Additional |
Information (RAI) \

Attachment 2 to RAI 13.03-033

Markup of the Affected Portions to ETE Report (Rev. 1), Appendix J,
“Evacuation Time Estimates for All Evacuation Regions and Scenarios”
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Examgle

The unique data cell defined by the column and row}so detefmi.ned contains
the desired value of ETE expressed in Hours:Minutes.

It is desired to identify the ETE for the following conditions:"

Sunday, August 10th at 4:00 AM.

It is raining.

Wind direction is to the northeast (NE)

Wind speed is such that the distance to be evacuated is judged to be 10
miles (to EPZ boundary).

The desired ETE is that value needed to evacuate 95 percent of the
population from within the |mpacted Reg|on ~

Table J-1C is_applicable because the 95'- percentile populatlon is desired.
Proceed as follows:

R

Identify the Scenario as summer, weekend, e\'/ening« and raining. Entering

‘Table J-1C, it is seen that there is no match for these descriptors

However, the clarification given above assigns this comblnatlon -of
circumstances to Scenario 4.

Enter Table J-2 and locate the Region described as “Evacuate 5 mile ring
and downwind to EPZ boundary” for wind dlrectlon to the NE and read
REGION R13 in the first column of that row. : o

Enter Table J-1C to locate the data cell containing the value of ETE for Scenano 4 and
Region R13. This data cell is in column.(4) and in the row for Reglon R13; it.contains
the ETE value of 2:2610.

Lee

J-3 : KLD Associates, Inc.

Evacuation Time Estimate K , . Rev. 1
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Table J-1A. Time To Clear The Indicated Area of 50 Percent of the Affected Population

Summer S Summer Winter Winter Winter Summer
Midwe ek Weekend “",":’e‘:(':‘:"; Midweek Weekend v':l"':e‘;‘(’::'; Midweek
Scenario: 1 ] (2) (3) (4) (5) Scenario: (6) ] 7y | (8) 9 | (10 (11) Scenario: (12)
Midday Midday Evening Midday Midday Evening . Midday
_ Region Good ) Good i Good Region Good ) Good Good _Region New Plant
Wind Toward: Weather Rain Weather Rain Weather Wind Toward: Weather Rain lee Weather Raln Weather WmdrToward: Construction
. Entire 2-Mile Region, 5-Mile Region, and EPZ
RO1 . RO1 . . RO1
2-mile ring 0:55 0:55 0:50 0:50 0:50 2-mile ring " 0:55 0:55 0:55 0:50 0:50 - 0:50 2-mile ring -1:45 1:50
RO2 . RO2 } RO2
S-mile ring 1:20 1:20 '0:55 -1:00 0:55 0:55 5-mile ring 1:20 1:20 4:25 1:20 0:55 -4:00 0:55 0:55 §-mile ring 1:35
RO3 ) ’ R03 RO3
Entire EPZ -4:40 1:25 | 1:45 1:30 | 4:25 1:10 | 1:26 1:10 | -4:451:05 Entire EPZ 4:45 1:25 | 1:451:30 | 1:451:35 | 4:251:05 [ -4:251:10 | -1:451:05 Entire EPZ —4:45 1:30
2-Mile Ring and Downwind to § Miles
RO4 RO4 RO4
N,NNE,NE 1:15 1:15 0:55 0:55 0:55 N,NNE,NE 1:15 1:15 1:15 0:55 0:55 0:55 N,NNE,NE -1:35 1:40
ROS ’ ROS ROS '
ENE,E 1:15 1:15 0:55 0:55 0:55 ENE,E 1:15 1:15 1:15 0:55 0:55 0:55 ENE,E -1:40 1:35
ROS RO6 . RO6 .
ESE 1:00 1:00 0:50 0:50 0:55 ESE 1:00 1:00 1:00 0:50 - 0:50 0:55 ESE -4:40 1:45
RO7 RO7 RO7
SE,SSE,S 1:10 1:10 0:55 0:55 0:55 SE,SSE,S 1:10 1:10 1:10 0:55 - .0:55 0:55 SE,SSE,S 1:45
RO8 RO8 T ' RO8
SSW,sW -4:10 1:05 1:10 0:55 0:55 0:55 SSW,SW -4:10 1:05 1:10 1:10 0:55 0:55 0:55 SSW,SW -1:45 1:50
RO9 . RO9 . : . RO9
WSW,W,WNW 1:15 1:15 0:55 -4:00 0:55 0:55 WSW,W,WNW 1:15 1:15 -4:20 1:15 0:55 -4:00 0:55 0:55 WSW,W,WNW -1:35 1:40
R10 R10 R10
NW,NNW “1:20° 1:20 0:55 0:55 0:55 NW,NNW - 1:20 1:20 1:20 0:55 - 0:55 0:55 NW,NNW 4:30 1:35
§-Mile Ring and D ind to EPZ 8 dary
R11 : R11 R11
N 1:20 1:20 -4:05 1:00 | -4:05 1:00 | -1:05 1:00 N 1:20 1:20 —4:251:20 | 4:051:00 | 4:051:00 | -1:05 1:00 N 1:25
R12 ' R12 ’ R12
NNE 1:20 1:20 -1:05 1:00 | -1:051:00 | -1:05 1:00 NNE 1:20 1:20 1:251:20 | -4:05 1:00 | -4:05 1:00 | ' -1:05 1:00 NNE 1:25
R13 R13 . R13
NE 1:20 1:20 -4:05 1:00 | -4:051:00 | -1:05 1:00 NE -1:20 1:20 —4:251:20 | 1:05 1:00 | 4:051:00 | -1:05 1:00 NE 1:25
R14 R14 . . R14
ENE,E 1:20 1:20 -4:00 0:55 1:00 -4:00 0:55 ENE,E 1:20 -1:25 1:20 1:25 -1:00 0:55 | -1:000:55 | -1:000:55 ENE,E 1:30
R15 : R15 R15
ESE 1:20 1:20 -4:00 0:55 | -4:00 0:55 0:55 ESE 1:20 1:20 1:25 | -1:000:55 | -4:00 0:55 0:55 ESE 1:30
R16 . ' R16 o ) R16
SE 1:20 1:20 0:55 -4:00 0:55 0:55 SE 1:20 1:20° 1:25 0:55 -4:00 0:55 0:55 SE 4:30 1:35
R17 . R17 R17
SSE 1:25 1:25 1:00 -1:05 1:00 -1:00 SSE 1:25 1:25 -4:30 1:25 1:00 -1:05 1:00 1:00 SSE -1:35 1:30
R18 . R18 R18
s 1:25 1:25 1:00 -4:05 1:00 1:00 s 1:28 1:25 4:30 1:25 1:00 | 406100 - 1:00 s 1:35
R19 R19 ; R19
SSW,swW -4:26 1:20 | -4:25 1:20 | 4:06 1:00 | -1:05 1:00 | -4:051:00 Ssw,sw .4:251:20 | 4:25 1:20 | 4:301:25 | 1:05 1:00 | 4:051:00 | —4:05 1:00 SSW,SW -1:36 1:30
R20 R20 1 R20
wsw ~4:40 1:25 | 4:45 1:30 | 4:25 1:10 { 4:25 1:10 | -4:451:05 wsw 4145 1:25 | -9:451:30 | 4:451:35 | -4:25 1:10 | 1:26 1:10 | 4:151:05 wsw —4:45 1:30
R21 R . R21 N R21
W,WNW 4:40 1:25 | -1:40 1:30 | 4:26 1:10 | 4:251:10°| -%:451:05 W,WNW -1:40 1:25 | -4:45 1:30 | 4:451:35 | 1:251:10 | 4:251:10 | -4:151:05 W,WNW -1:45 1:30
R22 C . R22 . R22
NW,NNW :40 1:25 | 4:401:30 | 4:251:05 | 4:261:10 | 4:451:05 NW,NNW 1:40 1:25 | 1:40 1:30 | 1:461:35 | 4:201:05 | 4:26 1:10 | 4:451:05 NW,NNW -1:45 1:30
Lee J-4 _KLD Associates, Inc.

Evacuation Time Estimate

Rev. 1
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Table J-1B. Time To Clear The Indicated Area of 90 Percent of the Affected Population
Summer St Summer Winter Winter Winter Summer
Midweek Weekend x:“l‘(’z:'; ) Midweek Weekend v“\;':’e"':::'; : C Midweek
Scenario: [T (3 | (4) (5} Scenario: © I @ I ® 9 | (10 (11) Scenario: (12)
Region Midday Midday Evening Reglon Midday Midday Evening Region Midday
. Good . Good . Good Good Good . Good . New Plant
Wind Toward: Weather Rain Weather Rain Weather Wind Toward: Weather Rain lee Weather Rain Weather Wind Tomrd‘: Construction
Entire 2-Mile Region, 5-Mile Region, and EPZ
RO1 RO1 RO1
2-mile ring 1:50 1:50 1:30 1:30 1:50 2-mite ring 1:50 1:50 1:50 1:30 1:30 1:50 2-mile ring -3:00 3:15
RO2 RO2 RO2 .
§-mile ring - 2:30 2:30 1:50 1:50 1:50 S-mile ring 2:30 2:30 2:30 1:50 1:50 1:50 5-mile ring - -3:00 3:10
RO3 B RO3 ’ . : RO3
Entire EPZ -3:265 2:35 | -3:26 2:45 | -2:66 2:10 | -3:00 2:20 | -2:30 2:05 Entire EPZ -3:26 2:40 | -3:30 2:45 | -3:36 3:00 | -2:60 2:10 | -2:60 2:20 | -2:30 2:05 Entire EPZ -3:36 2:50
' 2-Mile Ring and Downwind to § Miles !
RO4 RO4 : RO4
N,NNE,NE 2:25 2:30 1:50 1:50 1:50 N;NNE,NE 2:25 2:30 2:30 1:50 1:50 1:50 N,NNE,NE -3:00 3:10
ROS ROS . ROS
ENE,E “2:30 2:30 1:50 1:50 1:50 ENE,E 2:30 2:30 2:30 1:50 1:50 1:50 ENE,E ) -3:00 3:05
- RO6 . RO& ’ RO6
ESE 2:00 2:00 1:40 1:40 1:50 ESE 2:00 2:00 2:00 1:40 1:40 1:50 ESE -3:00 3:15
RO7 RO7 . RO7
SE,SSE,S 2:20 2:20 -1:50 1:40 1:50 1:50 SE,SSE,S 2:20 2:20 2:20 | -4:60 1:40 1:50 1:50 SE,SSE,S -3:06 3:15
RO8 . RO8 RO8
SSW,SW -2:10 2:20 2:20 —4:60 1:40 1:50 1:50 SSW,SW -2:10 2:20 | -2:40 2:20 2:20 | -1:60 1:40 1:50 1:50 SSW,SW -3:06 3:20
RO9 - RO9 : RO9 .
WSW,W,WNW 2:30 2:30 . 1:50 1:50 1:50 WSW,W,WNW 2:30 2:30 2:30 1:50 1:50 1:50 WSW,W,WNW -3:06 3:15
R10 R10 R10
NW,NNW 2:30 2:30 1:50 1:50 1:50 NW,NNW 2:30 2:30 2:30 1:50 1:50 1:50 NW,NNW -3:00 3:05
5-Mile Ring and Downwind to EPZ Boundary
R11 R11 R11
‘N 2:30 2:30 -2:06 1:50 | 2:05 1:50 | -2:00 1:50 N 2:30 2:30 -2:40 2:30 | -2:06 1:50 | -2:06 1:50 | -2:00 1:60 N -2:45 2:50
R12 . R12 ) R . R12 . .
NNE 2:30 2:30 -2:06 1:50 | -2:0 1:50 | -2:00 1:50 NNE 2:30 2:30 .| 2:402:30-| 2:06 1:50| -2:061:50 | -2:00 1:50 NNE -2:45 2:50
.R13 e T ’ R13 . - R13
NE . 2:30 2:30 -2:10 1:50 | -2:10 1:50 | -2:00 1:50 NE 2:30 2:30 -2:40 2:30 | -2:05 1:50 | -2:05 1:50 | -2:00 1:50 NE -2:45 2:50
R14 B B E : R14 .
ENE,E 2:30 2:30 -2:00 1:50 | 2:00 1:50 | 1:66 1:50 ENE,E 2:30 2:30 | Y 2:30 " | -2:001:50 | -2:00'1:50 1:50 - ENEE .. [ . -2:503:00
R15 : ’ - R15 . R15 )
ESE 2:30 2:30 -2:00 1:50 | -2:00 1:50 1:50 ESE 2:30 2:30 2:30__ | -2:00'1:50 | 2:00 1:50 1:50 ESE -2:56 3:00
R16 R16 : R16
SE 2:30 2:30 1:50 1:50 1:50 SE 2:30 2:30 2:30 1:50 1:50 1:50 SE -2:66 3:05
R17 R17 R17
SSE -2:40 2:35 2:40 -2:00 1:50 | 2:00 1:50 | -2:00 1:50 SSE -2:40 2:35 2:40 2:40 | -2:001:50 | -2:00 1:50 | -2:00 1:50 SSE -3:10 3:00
R18. : R18 1 R18
s -2:40 2:30 | -2:40 2:35 | -2:00 1:50 | -2:00 1:50 | -2:00 1:50 S -2:40 2:30 | -2:40 2:35 2:40 | -2:001:50 | -2:00 1:50 | -2:00 1:50 S -3:10 3:05
R19 R19 R19
SSW,SW -2:40 2:30 | -2:46 2:30 | -2:20 2:00 | 2:20 2:00 | -2:15 2:00 SSW,swW -2:40 2:30 | -2:452:30 | -2:60 2:40 | 2:20 2:00| -2:20 2:00 | -2:46 2:00 SSW,SW -3:10 3:00
R20 ’ . R20 - R20
‘wsw -3:25 2:35 | -3:262:45 | -2:66 2:10 | -3:00 2:20 | 2:30 2:05 wsw -3:25 2:35 | -3:30 2:45 | -3:35 3:00 | -2:60 2:10 | -2:60 2:20 | -2:30 2:05 WSW -3:36 2:50
R21 ) ] o - R21 R21
W,WNW -3:26 2:35 | -3:26 2:45 | -2:66 2:10 | -3:00 2:20 | -2:30 2:00 W,WNW -3:26 2:35 | 3:30 2:45 | -3:30 3:00 | -2:60 2:10 | -2:50 2:20 | -2:30 2:00 W,WNW -3:26 2:50
R22 R22 - R22
NW,NNW 3:46 2:35 | -3:20 2:45 | -2:60 2:10 | 2:50 2:15 | -2:26 2:00 NW,NNW 3:20 2:35 | -3:20 2:45 | -3:26 2:56 | -2:46 2:10 | -2:46 2:10 | -2:26 2:00 NW,NNW -3:20 2:50
Lee J-5 : KLD Associates, Inc.

Evacuation Time Estimate : Rev. 1
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Table J-1C. Time To Clear The Indicated Area of 95 Percent of the Affected Population
Summer Summer i Winter Winter Winter Summer
Midweek Weekend x:"'::: Midweek Weekend x:"::'; Midweek
Scenario: M (2} 3)_ | 4 . (5) Scenario: ® | @ ] (8) 9) | (10) (11) Scenario: (12)
Region Midday Midday Evening Region Midday Midday Evening Region Midday
. Good . Good . Good Good . Good . Good . New Plant
Wind Toward: Weather Rain Weather Rain Weather Wind Toward: Weather Rain lee Woeather Rain Weather Wind Toward: Construction
Entire 2-Mile Region, 5-Mile Region, and EPZ
RO1 RO1 RO1
2-mile ring 2:30 2:30 1:50 1:50 2:10 2-mile ring 2:20 2:30 2:30 1:50 1:50 2:10 2-mile ring -3:10 3:25
RO2 RO2 RO2 )
5-mile ring -3:10 3:00 | -3:10 3:00 2:10 2:10 2:10 S-mile ring -3:10 3:00 | -3:10 3:00 3:10 2:10 2:10 2:10 _5-mile ring -3:15 3:25
RO3 RO3 . _ RO3
Entire EPZ -3:40 3:10 | -3:40 3:10 | -3:15 2:30 | -3:20 2:35 | 2:60 2:20 Entire EPZ 3:453:10 | 3:453:10 | -3:503:20 | -3:402:25 | -3:102:30 | -2:50 2:20 Entire EPZ -3:65 3:10
: . ) 2-Mile Ring and Downwind to 5 Miles C
RO4 RO4 } RO4
N,NNE,NE 3:00 3:00 2:10 2:10 2:10 N,NNE,NE 3:00 3:00 3:00 2:10 2:10 2:10 N,NNE,NE -3:40 3:25
ROS RO5 ROS
ENEE 3:00 3:00 2:10 2:10 2:10 ENE,E 3:00 3:00 3:00 2:10 2:10 2:10 ENE,E -3:10 3:25
RO6 RO6 - RO6
ESE 2:40 2:40 2:00 2:00 2:10 ESE 2:40 2:40 2:40 2:00 2:00 2:10 ESE -3:10 3:25
RO7 RO7 ’ RO7
SE,SSE,S 2:50 2:50 -2:10 2:00 | -2:10 2:00 2:10 SE,SSE,S 2:50 2:50 2:50 -2:10 2:00 | -2:10 2:00 2:10 SE,SSE,S -3:15 3:30
RO8 RO8 RO8
SSW,SwW 2:50 2:50 -2:40 2:00 | -2:40 2:00 2:10 Ssw,sw 2:50 2:50 2:50 -2:10 2:00 | -2:10 2:00 2:10 SSW,swW -2:15 3:30
RO9 RO9 RO9
WSW,W,WNW 3:00 3:00 2:10 2:10 2:10 WSW,W,WNW 3:00 3:00 3:00 2:10 2:10 2:10 WSW,W,WNW -3:15 3:30
R10 R10 R10
NW,NNW 3:00 3:00 2:10 2:10 2:10 NW,NNW 3:00 3:00 -3:003:10 2:10 2:10 2:10 NW,NNW -3:10 3:25
5-Mile Ring and D ind to EPZ Y
- R1M - R11-- : o o T RM
N 3:10-3:00 | -3:10-3:00 | -2:20 2:10 | -2:20 2:10 | -2:20 2:10 N 3:10.3:00 | 3:10-3:00 | -3:103:00 | 2:202:10 | -2:202:10 | -2:20 2:10 N -2:10 3:20
R12 ’ “R12 R12
NNE 3:10-3:00 | 3:10-3:00 | -2:202:10 | -2:202:10 | -2:20 2:10 - NNE 3:10-3:00 | 3:10-3:00 | -3:03:00 | -2:202:10 | -2:20 2:10 | -2:20 2:10 NNE -3:10 3:20
R13 R13 R13
NE 3:10-3:00_| 3:10-3:00 | -2:20 2:10 | -2:20 2:10 | -2:20 2:10 NE 3:10-3:00 | 3:10.3:00 | -3:103:00 | 2:202:10 | -2:202:10 | 2:20 2:10 ._NE -3:10 3:20
R14 R14 ) R14 )
ENE,E 3:10 3:10 -2:20 2:10 | -2:20 2:10 2:10 - ENEE - 3:10 3:10 3:10 2:10 2:10 2:10 ENE,E -3:10 3:20
R1§ R15 R15
ESE 3:10 3:10 2:20 2:10 | 2:20 2:10 2:10 ESE 3:10 3:10 3:10 2:10 2:10 2:10 ESE -3:16 3:20
R16 R16 - R16
SE 3:10° 3:10 2:10 2:10 2:10 SE 3:10 3:10 3:10 2:10 2:10 2:10 SE -3:15 3:25
R17 ) R17 : R17
SSE 3:10 3:10 -2:20 2:10 | -2:20 2:10 2:20 SSE 3:10 3:10 3:10 -2:20 2:10 | 2:20 2:10 2:20 SSE 3:30
R18 R18 . R18 '
S 3:10 3:10 2:20 2:10 | 2:20 2:10 2:20 s 3:10 3:10 3:10 -2:20 2:10 | -2:20 2:10 2:20 s 3:30
R19 R19 R19 X
SSW,SW 3:10 3:10 -2:30 2:20 | -2:40 2:20 | 2:30 2:20 ssw,sw 3:10 3:10 3:10 .| -2:302:20 | 2:402:20 | -2:30 2:20 SSW,SW -3:303:20
R20 R20 R20
wsw -3:40 2:50 | -3:40 3:05 | -3:45 2:30 | -3:20 2:35 | -2:60 2:20 wsw -3:45 3:00 | -3:453:05 | -3:503:20 | -3:102:25 | 3:402:30 | -2:50 2:20 wsw -3:56 3:10
R21 R21 R21
W,WNW -3:40 2:50 | -3:40 3:05 | -3:10 2:30 | -3:20 2:35 | -2:50 2:10 W,WNW -3:45 2:50 | 3:463:05 | -3:503:20 | -3:102:20 | 3:102:30 | -2:50 2:20 W,WNW -3:46 3:10
R22 R22 ’ ’ R22
NW,NNW 3:35 2:50 | -3:403:10 | -3:102:30 | -3:402:30 | -2:40 2:10 NW,NNW -3:40 3:00 | -3:40 3:10 | -3:453:20 | -3:002:20 | -2:002:30 | 2:40 2:20 NW,NNW —3:40 3:10
Lee J-6 _ KLD Associates, Inc.

Evacuation Time Estimate A Rev. 1
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Table J-1D. Time To Clear The Indicated Area of 100 Percent of the Affected Population
S S Summer Winter Winter Winter Summer
Midweek Weekend x:;"::'; Midweek Weekend x;‘:“k'::‘; Midweek
Scenario: (1) (2) 3) | (4) (5) Scenario: 6 | 7| (8) 9 | (10) (11) Scenario: (12)
Midday Midday Evening Midday Midday Evening Midday
. Region Good . Good . Good . Region Good ot Good . Good " Region New Plant
- Wind Toward: Weather Rain Weather Rain Woeather Wind Toward: Weather Rain fee Weather Rain Weather Wind Toward: Construction
Entire 2-Mile Region, 5-Mile Region, and EPZ
RO1 . RO1 . RO1
2-mile ring 4:00 4:00 3:00 3:00 3:00 2-mile ring 4:00 4:00 4:00 3:00 3:00 3:00 2-mile ring 4:00
RO2 RO2 RO2
§-mile ring . 4:05 4:05 3:20 3:30 -3:30 3:20 §-mile ring 4:05 4:05 4:10 3:20 3:30 -3:30 3:20 S-mile ring 4:05°
RO3 RO3 RO3
Entire EPZ 4:20 4:10 | 4:20 4:10 | -4:20 4:00 | 4:20 4:00 | -4:10 4:00 Entire EPZ -4:20 4:10 | -4:20 4:10 | 4:40 4:20 4:00 4:00 -4:10 4:00 Entire EPZ -4:50 4:10
2-Mile Ring and Downwind to 5 Miles
RO4 RO4 ’ RO4
N,NNE,NE 4:00 4:00 3:20 3:20 3:20 N,NNE,NE 4:00 4:00 4:10 3:20 3:20 3:20 N,NNE,NE 4:00
RO5 RO5 RO5
ENE,E 4:00 4:00 3:20 3:20 3:20 ENE,E 4:00 -4:00 4:05 4:10 -3:20 3:20 3:20 ENE,E 4:00
RO6 ’ RO6 RO6
ESE 4:00 4:00 3:00 3:00 -3:10 3:00 ESE 4:00 4:00 4:00 3:00 3:00 3:00 ESE 4:00
RO7 RO7 - RO7
SE,SSE,S 4:00 4:00 3:00 3:00 3:00 SE,SSE,S 4:00 -4:40 4:00 4:10 3:00 3:00 3:00 SE,SSE,S 4:00
RO8 RO8 RO8
SsSw,sw 4:00 4:00 3:00 3:00 3:00 SSW,SwW 4:00 -4:10 4:00 4:10 3:00 3:00 3:00 SSW,swW 4:00
RO9 RO9 RO9
WSW,W,WNW 4:00 4:00 3:20 3:30 -3:30 3:20 WSW,W,WNW 4:00 -4:40 4:00 4:10 3:20 3:30 -3:303:20 | WSW,W,WNW 4:00
R10 R10 R10
NW,NNW 4:00 4:00 3:20 3:20 -3:30 3:20 NW,NNW 4:00 4:00 4:10 3:20 3:20 -3:30 3:20 NW,NNW 4:00
. 5-Mile Ring and Downwind to EPZ Boundary
R11 R11 R11
N 4:10 4:10 4:00 4:00 4:00 N 4:10 4:10 4:10 -4:00 3:50 4:00 4:00 N 4:10
R12 R12 R12
NNE 4:10 4:10 4:00 4:00 4:00 NNE 4:10 4:10 4:10 4:20 | -4:00 3:50 4:00 4:00 NNE 4:10
R13 R13 R13
NE 4:10 4:10 - 4:00 4:00 4:00 NE 4:10 4:10 -4:10 4:20 | -4:00 3:50 4:00 4:00 NE 4:10
R14 : R14 ) R14
ENE,E 4:10 4:10 -3:30 3:40 3:40 -3:30 3:40 ENE,E 4:10 4:10 4:10 -3:30 3:40 3:40 -3:30 3:40 ENE,E 4:10
R15 R15 R15
ESE 4:10 4:10 -3:30 3:40 3:40 -3:30 3:40 ESE 4:10 4:10 4:10 -3:30 3:40 3:40 -3:30 3:40 ESE 4:10
R16 R16 R16
SE 4:05 4:05 -3:30 3:40 3:40 -3:30 3:40 SE 4:05 4:05 4:10 -3:30 3:40 3:40 -3:30 3:40 SE -4:05 4:10
R17 R17 R17
SSE 4:10 4:10 3:50 -3:50 4:00 3:50 SSE 4:10 -4:20 4:10 4:20 3:50 -3:60 4:00 3:50 SSE 4:10
R18 R18 _ R18
S 4:10 4:10 3:50 - | -3:604:00 3:50 s 4:10 -4:204:10 | * " 4:20 ~3:50 -3:50 4:00 3:50 S 4:10
R19. R19 - R1S
Ssw,sw 4:10 4:10 4:00 4:00 4:00 SSW,sw 4:10 4:10 4:20 4:00 4:00 4:00 SSW,SW -4:20 4:10
R20 R20 . R20
wsw 4:10 -4:20 4:10 | -4:20 4:00 | 4:20 4:00 | -4:18 4:00 wsw -4:20 4:10 | -4:20 4:10 | -4:40 4:20 4:00 4:00 -4:10 4:00 wsw -4:50 4:10
R21 R21 R21
W,WNW 4:10 -4:20 4:10 | -4:20 4:00 | -4:20 4:00 4:00 W,WNW -4:20 4:10 | -4:20 4:10°| 4:40 4:10 4:00 4:00 4:00 W.WNW -4:40 4:10
R22 R22 R22
NW,NNW 4:10 | -4:204:10 | -4:20 4:00 | -4:20 4:00 4:00 NW.NNW 4:204:10 | 4:20 4:10 | 4:304:20 4:00 4:00 4:00 NW,NNW -4:20 4:10
Lee : J-7 KLD Associates, Inc.

Evacuation Time Estimate

‘Rev. 1
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Evacuation Time Estimates

Summer, Midweek, Midday, Good Weather (Scenario 1)
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Figure J-1. Evacuation Time Estimates —
Scenario 1 for Region R0O3 (Entire EPZ)
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Evacuation Time Estimates
Summer, Midweek, Midday, Rain (Scenario 2)
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Figure J-2. Evacuation Time Estimates —
Scenario 2 for Region R03 (Entire EPZ)
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Evacuation Time Estimates

Summer, Weekend, Midday, Good Weather (Scenario 3)
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Figure J-3. Evacuation Time Estimates —
Scenario 3 for Region RO3 (Entire EPZ)
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Vehicles Evacuating
housand

Evacuation Time Estimates
Summer, Weekend, Midday, Rain (Scenario 4)
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Figure J-4. Evacuation Time Estimates —
Scenario 4 for Region RO3 (Entire EPZ)

Lee
Evacuation Time Estimate

J-12

KLD Associates, Inc.
Rev. 1



Enclosure No. 12 Page 23 of 36
Duke Letter Dated: March 4, 2010

Evacuation Time Estimates
Summer, Evening, Good Weather (Scenario 5)
e 2-Mile Ring === 5-Mile Ring =====Entre EPZ ® 50% ® 90% e 95%
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Figure J-5. Evacuation Time Estimates —
Scenario 5 for Region R03 (Entire EPZ)
Lee J-13 KLD Associates, Inc.
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Evacuation Time Estimates

Winter, Midweek, Midday, Good Weather (Scenario 6)
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Figure J-6. Evacuation Time Estimates —
Scenario 6 for Region R0O3 (Entire EPZ)
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Evacuation Time Estimates
Winter, Midweek, Midday, Rain (Scenario 7)
e ?-Mile Ring === 5-Mile Ring ====EntreEPZ ® 50% ® 90% e 95%
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Figure J-7. Evacuation Time Estimates —
Scenario 7 for Region R03 (Entire EPZ)
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Evacuation Time Estimates

Winter, Midweek, Midday, Ice (Scenario 8)
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Figure J-8. Evacuation Time Estimates —
Scenario 8 for Region R0O3 (Entire EPZ)
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Winter, Weekend, Midday, Good Weather (Scenario 9)

Evacuation Time Estimates
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Figure J-9. Evacuation Time Estimates —
Scenario 9 for Region RO3 (Entire EPZ)
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Evacuation Time Estimates

Winter, Weekend, Midday, Rain (Scenario 10)
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Figure J-10. Evacuation Time Estimates —
Scenario 10 for Region RO3 (Entire EPZ)
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Evacuation Time Estimates
Winter, Midweek, Weekend, Evening (Scenario 11)
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Figure J-11. Evacuation Time Estimates —
Scenario 11 for Region R03 (Entire EPZ)
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Evacuation Time Estimates

Summer, Midweek, Midday, Plant Construction (Scenario 12)
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Figure J-12. Evacuation Time Estimates —
Scenario 12 for Region R3 (Entire EPZ)
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APPENDIX I: EVACUATION SENSITIVITY STUDIES

A sensitivity study was performed to determine whether changes in the estimated trip -
generation time have an effect upon the evacuation time estimate for the entire EPZ.
The case considered was Scenario 1, Region 3; a summer, midweek, midday, good
-weather evacuation for the entire EPZ. Table I-1 presents the results of this study.

Table I-1. Evacuation Time Estimates for Trip Generation

Sensitivity Study
\ Evacuation Time Estimate
Trip Generation ) . ) -
Period 2-Mile 5-Mile | Entire
C Region Region - EPZ
3 Hours 3:.00 3:10 | 4:163:20
4 Hours (Base) 4:00 4:05 4:204:10
5 Hours 500 5:05 15110

The results confirm the importance of accurately estimating the trip generation times.
The evacuation time estimates closely mirror the values for the time the last evacuation
trip is generated, exeept-for most cases. The ETE for the entire EPZ for a 3 hour trip
generation extends slightly beyond the trip generation period. As indicated in Section
7.2, congestion persists within Gaffney until 3 hours and 15 minutes after the Advisory
to Evacuate, which explains the sensitivity of the ETE for the entire EPZ with a 3 hour

trip -generation.—Fhis—is—due—to—significanttraffic—congestion—in—Gaffrey—during—an
evacuation—which-persistsfor 4-hours,-as-indicated-in-Section7- The results for the 5

hour trip generation indicate that programs to educate the public and encourage them
toward faster responses for a radiological emergency can enhance county emergency
plannlng programs.

Lee : I-1 KLD Associates, Inc.
Evacuation Time Estimate . ‘ Rev. 1
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A sensitivity study was conducted to determine the effects on Evacuation Time
Estimates (ETE) of changes in the percentage of people who decide to relocate from
the Shadow Region. The movement of people in the shadow region has the potential to
impede vehicles evacuating from an Evacuation Region within the EPZ. As discussed
on page 7-1, it is estimated that 35,768 people reside in the Shadow Evacuation Reglon
and that they will evacuate in 19,653 vehicles.

Table |-2 presents the evacuation time estimates for each of these cases. The ETE for the
2-mile-and-6-mile-all Regions do not change as the percentage of people who decide to.
relocate from areas within the shadow reglon increases from 15% to 60% ‘The Entire

3016—te—GO%—The—Feads—W|thm—Shadow Reqnon is sparselv populated and Ieamng—eut—ef

Gaffrey—are-highly-congested-during—an-evacuation—Fhethe additional shadow vehicles
eutside-of Gaffneyfurther-delayevacuees do not inhibit those tmng—te—evaeuate—geopl

evacuatlnq from within the EPZ.

Table I1-2. Evacuation Time Estimates for Shadow Sensitivity Study

~ Shadow Data Evacuation Region
Number of . . s
Percent Shadow Number of Shadow 2-M_|Ie 5-M_|Ie Entire
Evacuation Sh?dow Resident Region Region EPZ
Residents Vehicles (RO1) (R0O2) (RO3)
15 5,365 - 2,948 4:00 4.05 4:10
" 30 (Base) 10,730 5896 4.00 4:05 4:204:10
60 21,460 11,792 4:00 4.05 4:404:10

Note: The above change includes text revised in the November 20, 2008 response to NRC

questions 13.03-014.

Lee

Evacuation Time Estimate

I-2

KLD Associates, Inc.

Rev. 1
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A sensitivity study was conducted to determine the effects on ETE of changes in the
average number of evacuating vehicles per household. The value used as a base
condition (1.44 evacuating vehicles per household) was obtained from the responses to
the telephone survey of EPZ resident households. This number represents the average
of all responses.

York County expressed concern that its residents would use all available vehicles .
during an evacuation. The average vehicle ownership for the EPZ is 2.08 vehicles per
household (Appendix F). This number was used for this sensitivity study to measure
the effect on ETE of EPZ residents using all available vehicles during an evacuation.
Scenario 1, Region 3 is also used for this study.

Table |-3 presents the evacuation time estimates for each of these cases. The ETE is
unchanged for the 2-Mile Region as the vehicle utilization increases from 1.44 vehicles per
household to 2.08 vehicles per household. The total vehicles evacuated for the Entire
- EPZ increases by approximately 30%. This significant increase in evacuating vehicles

RZdoes not

Evacuation Time Estimate

fable I-3. Evacuation Time Estimates for
Evacuating Vehicles per Household
Sensitivity Study
. Evacuation Region
Evacuating Vehicles per|  Total Vehicles 2_Mile 5-Mile Entire
Household | Evacuated Region Region EPZ
(R0O1) (R0O2) (RO3)
1.44 42,312 4:00 4:05 | 4:204:10 |
2.08 54,381 4:00 6:404:05 | 5:304:10
I-3 KLD Associates, Ilnc.

Rev. 1
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Two additional sensitivity studies were performed to measure the effect on ETE for Special
_Events. that cause an increase in the total vehicle demand within the EPZ — The
Revolutionary-War Reenactment at Kings Mountain National Military Park and a Gaffney
High School football game.

The Revolutlonary War Reenactment at Kings Mountain National Military Park takes place
each year in October. Actors dressed in Revolutionary War uniforms recreate battle
scenes on the site of the actual Kings Mountain battle. York County Office of Emergency
Management (OEM) estimates that 1,000 transients attend the reenactment each year.
We assume 2 people per vehicle resulting in an additional 500 vehicles in the evacuation
traffic stream. Although the reenactment takes place in October after the summer has
ended, we use a summer, weekend scenario as the basis for this study. This scenario
was chosen because Kings Mountain State Park has its peak transient attendance on
weekends during the summer. Vehicles evacuating from the national portion of the park
may be delayed by those evacuating the state portion of the park. Table I-5 indicates that
the ETE is not affected by the additional transients present for the reenactment.

The Gaffney High School football team plays its games at William K. Brumbach Stadium
(“The Reservation”), which is actually located at the Gaffney Middle School. Games are:
typically on Friday evenings. Based on information provided by Cherokee County OEM,
attendance at the games is typically 5,000 or more people, with as many as 13,000 people
attending the more popular games. We assume 13,000 fans, 50% of which are EPZ
residents. We further assume that there are 2 fans per vehicle. Thus, there are 6,500
non-EPZ residents attending the game, evacuating in 2,167 vehicles. Fans park in the
parking lot at the middle school, along Chandler Drive south of the school and on the other
roads within the area; the vehicles for the football game were loaded on to the analysis
network accordingly. A winter (school in session) weekend/evening scenario with good
weather (Scenario 11) was used for this study. The resident with commuters trip
generation (Table 5-8) was used for permanent residents in ERPA H-2 in this study to
account for the additional mobilization time needed for those attending the game to travel
from the school back home and then prepare for the evacuation trip. Table I-5 indicates
that the ETE increases by 88-10 minutes for the entire EPZ, while the 2 mile and 5 mile
regions are not affected.

Lee ) 1-5 - KLD Associates, Inc.
Evacuation Time Estimate Rev. 1
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Table I-5. Evacuation Time Estimates for Special Events Sensitivity Study

Total Vehicles

Evacuation Region

Event 2-Mile 5-Mile Entire
Evacuated Region Region EPZ
(RO1) (R02) (R03)
Summer, Weekend, Good Weather (Scenario 3) |
Revolutionary War 39,870 3:00 320 |4:204:00
Reenactment _ _ _.
" Base 39,370 3:00 3:20 4:204:00
. -‘ Winter, Weekend/Evening, Good Weather (Scenario 11)
Gaffney High School. 34,141 3.00 | 3:303:20 |5:004:10
Football Game
Base 31,961 3:.00 | 3:303:20 |4:104:00
Lee 1-6 KLD Associates, Inc.

Evacuation Time Estimate

Rev. 1
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Lee Nuclear Statlon Supplemental Response to Request for Addltlonal Informatlon (RAI)
RAI Letter No. 025 : ,

NRC Techmcal Review Branchﬁ Licensing and Inspection Branch (NSIR/DPR/LIB (EP))
Reference NRC RAI Number(s): 13.03-035 | |

NRC RAI:
ETE-35:

Section 9, "Traffic Management Strategy," explains the importance of establishing traffic control in a
prioritized manner; a Traffic Management Strategy is included in the plan in Section 9. The
1mp1ementat10n of this strategy including access control points and traffic control points are ‘included
in Appendix G, "Traffic Management Plan". It is not clear how these strategies affect the ETEs or if
they are even used in the calculation of evacuation estimates. Assumption #7 in Section 2.3, "Study
Assumptions," states the traffic control points are resources and area dependent, but no overall effect
is given. Explain any effect on the ETE if traffic control is not placed in the prioritized manner.

Duke Energy-Supplemental Responsé:

This response updates and supplements Duke Energy’s December 9, 2008 response to the NRCs
Request for Additional Information 13.03-035 (Reference 1).

As noted in the supplemental response to RAI 13.03-033 (Enclosure 12 of this letter) all simulations
were re-run (including the sensitivity studies documented in Appendix I of the ETE Report) as a
result of a data input error correction. The seventh paragraph of the December 9, 2008 response to
this RAI indicated that the worst case scenario (50-50 signal cycle split; 50% green time for
competing traffic streams) adds 20 minutes to the ETE for an evacuation of the full EPZ, while a 75-
25 signal cycle split adds 10 minutes to the ETE for an evacuation of the full EPZ. However, the
results of the new simulation runs (see Attachment 1 to the response to RAI 13.03-009 (Enclosure 2
of this letter)) indicate that the ETE for an evacuation of the full EPZ are unaffected by changes in
signal timing. :

Reference:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 50)
WLG2008.12. 01, dated December 9, 2008. (ADAMS Accession No. ML083460112)

Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate Report:

None

Associated Révisions to the Lee Nuclear Station Final Safety Analysis Réport or
Emergency Plan:

None
Attachments:

None
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI) -
RAI Letter No. 025 | |

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP))
Reference NRC RAI Number(s): 13.03-036

NRC RAL:
ETE-36:

The existing node network on Figure 1-2, “Lee Link-Node Analysis Network,” is significantly
different than the evacuation network in Figure 10-2 thru 10-5, “Evacuation Route Map for
Quadrants of the EPZ”. It is not clear how the evacuation map was used in developing the nodal
network, or vice versa. Also, the congestion patterns shown in Section 7, “General Population
Evacuation Time Estimates,” Figures 7-3 through 7-6, “Areas of Traffic Congestion 1-4 Hours
after Advisory to Evacuate,” indicate that traffic is backed up on roads that are not part of the
indicated Evacuation Routes. Explain the connection between the Evacuation Routes and the-
node network.

Duke Energy Supplemental Response:

This response updates and supplements Duke Energy’s November 25, 2008 response to the
NRCs Request for Additional Information 13.03-036 (Reference 1). :

As discussed in the supplemental response to RAI 13.03-048 (Enclosure 19 of this letter),
congestion in the EPZ has decreased as a result of the new simulation runs. Congestion within
the EPZ clears by 3 hours and 15 minutes after the advisory to evacuate in the new simulation
runs versus 4 hours and 15 minutes as indicated in the ETE Report (Rev. 1). Figure 7-6 in Rev.
1 of the ETE Report showed congestion patterns at 4 hours after the advisory to evacuate. Given:
that congestion clears before 4 hours in the new simulation runs, this figure is no longer needed
and will be deleted in Revision 2 of the Lee Nuclear Station ETE Report. As a result, congestion
patterns will be shown only in Figures 7-3 through 7-5. The former Figure 7-7 will be
renumbered as Figure 7-6. These associated revisions to the ETE Report are pr0v1ded in the
supplemental response to RAI 13.03-048 (Enclosure 19 of this letter). ‘

The November 25, 2008 response to this RAI references Figures 7-3 through 7-6, which are now
revised to Figures 7-3 through 7-5. The link-node analysis network shown in the revised Figures
7-3 through 7-5 exactly matches that shown in Figure 1-2 and in the newly added figures to
Appendix K of the ETE Report provided in the supplemental response to RAI 13.03-038
~ (Enclosure 16 of this letter)).

Reference:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 050)
WLG2008.11-11, dated November 25, 2008. (ADAMS Accession No. ML090690313)
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Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate Report:

None

Associated Revisions‘ to the Lee Nuclear Station Final Safety Analysis Report or
Emergency Plan:

None

Attachments:

None
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Lee Nuclear Station Supplemental Response to Request. for Additional Information (RAI)
RAI Letter No. 025 |

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP)) .
Reference NRC RAI Number(s): 13.03-037 ' |

 NRC RAL:
ETE-37:

Section 10, Evacuation Routes,” indicates that the evacuation routes should contain a component
related to “routing of evacuees from the EPZ boundary to reception centers.” The routes in
Figures 10-2 through 10-5, “Evacuation Route Maps,” end immediately outside of the EPZ 10-
mile ring. It is not apparent that the evaluation considered traffic backup as far as the proposed
reception centers in Spartanburg, Shelby, Gastonia, and Rock Hill. Would funneling of traffic, at
least to the city limits if the exact Relocation Center sites are not known, impact the ETE?

Duke Energy Supplemental Response:

This response updates and supplements Duke Energy’s November 25, 2008 response to the
NRCs Request for Additional Information 13.03-037 (Reference 1).

As noted in the supplemental response to RAI 13.03-031 (Enclosure 10 of this letter) all
simulations were re-run (including the sensitivity studies documented in Appendix I of the ETE
Report) as a result of a data input error correction. The final paragraph of the November 25,
2008 response to this RAI indicated that doubling the percent of shadow evacuees from 30% to
60% adds 20 minutes to the ETE for an evacuation of the full EPZ. However, the results of the
new simulation runs indicate that the ETE for an evacuation of the full EPZ are unaffected by
changes in the percentage of shadow evacuees. (Supplemental Response to RAI 13.03-033
(Enclosure 12 of this letter)) o

Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate Report:

None

Reference:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 050)
WLG2008.11-11, dated November 25, 2008. (ADAMS Accession No. ML090690313)

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

None

Attachments:

"None
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI)
RAI Letter No. 025 , -

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP))
Reference NRC RAI Number(s): 13.03-038 |

NRC RALI:
ETE-38

Provide a legible map that includes the nodes identified on Flgure 1-2, "Lee Link-Node Analysis
- Network," and in Appendix K, "Evacuation Roadway Network Characteristics." The nodes must
be annotated to support the re\}iew. A larger scale is necessary. Provide a roadway map that
includes the sector and quadrant boundaries. i

- Duke Energy Supplemental Response:

This response supplements Duke Energy’ s November 24, 2008 response to the NRCs Request
for Additional Information 13. 03 038 (Reference 1).

In response to RAI 13.03-038 (Reference 1) Duke Energy. provided Figure 1-2, “Lee Link-Node
Analysis Network”, in electronic format to support the review of the Lee Nuclear Station ETE
Report (Rev 1). This supplemental response provides the same information (Attachment 1) in
~ the form of 27 figures (1 overview and 26 detailed segments) that will be added to Appendix K
in Revision 2 of the Lee Nuclear Station ETE Report. In addition, Section 1 of the Lee Nuclear
Station ETE Report (Rev 1) will be revised to add text to the subsection titled “Developing the
Evacuation Times Estimates” describing the application of the material as described in
Attachment 2. S : ' '

Revision 2 of the Lee Nuclear Station ETE Report-was provided to the respective State and
County emergency management agencies for review and comment. State and County letters
acknowledgmg the review will be included with the submittal of the ETE Report for regulatory
review.

Reference:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 50)
Ltr # WLG2008.11-13, dated November 24, 2008 (ADAMS Accession No. ML083450547)

Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate Report:

Revise Appendix K of the Lee Nuclear Station ETE Report (Rev 1) to add the new material as
provided in Attachment 1. - :

Revise Section 1, subsection titled “Developing the Evacuation Times Estimates” as provided in
Attachment 2. :
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Associated Revisions to the Lee Nuclear Station Final Safety Analysis Report or
Emergency Plan:

None

Attachments:

1) Markup of the Affected Portion of ETE Report (Rev 1) Appendix K, “Evacuation Roadway
Network Characteristics”

2) Markup of the Affected Portion of ETE Report (Rev. 1) Section 1, Subsection titled
“Developing the Evacuation Times Estimates”
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Lee Nuclear Station Supplemental Response to Request for Additional
Information (RAI)

Attachment 1 to RAI 13.03-038

Markup of Affected Portions of ETE Report (Rev. 1) Appendix K,
“Evacuation Roadway Network Characteristics”
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APPENDIX K: EVACUATION ROADWAY NETWORK CHARACTERISTCS

‘A _computerized link-node analysis network was constructed to_model the roadway
network within the study area, as shown in Figure 1-2. Figure K-1 provides an overview
of the link-node analysis network. The figure has been divided up into 26 more detailed
figures (Figures K-2 through K-27) which show each of the links and nodes in the
network. '

Table K-1 lists the characteristics of each roadway section modeled in the ETE analysis.
Each link is identified by its upstream and downstream node numbers, which can be
cross-referenced to Fiqures K-1 through K-27
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Table K-1. Evacuation Roadway Network Characteristics

Page 32 of 34 .

Upstream Downstream Length Eull Saturation | Free Flow
Node | \ode Number | (Miles * 100) | Lanes | oW Rate | Speed
Number (Veh/hrl/In) (MPH)
1 218 52 1 1714 55
2 59 54 1 1500 40
2 187 87 1 1714 55
2 689 47 1 1714 55
3 4 32 1 1500 50
3 50 32 2 1714 50
3 334 9 2 1714 50
4 3 32 1 1500 50
4 5 28 1 1500 50
5 4 28 1 1500 . 50
5 6 77 1 1500 50
6 5 77 1 1500 50
6 7 52 1 1500 50
7 6 52 1 1500 50.
7 8 59 1 1500 50.
8 7 59 1 1500 50
8 9 46 1 1500 40
9 8 46 1 1500 50
9 10 38 1 - 1500 40
10 9 38 1 1500 40
10 11 44 1 1500 50
11 10 44 1 1500 40
11 12 43 1 1500 50
12 11 43 1 1500 50
12 13 32 1 1500 - 50
13 12 32 1 -1500 50
13 14 135 1 - 1500 50
14 13 135 1 1500 50
14 15 44 1 1500 50
15 14 44 1 1500 50
15 16 114 1 1714 40
16 15 114 1 1500 50
16 17 24 1 1714 40
17 16 24 1 1714 40
17 18 103 1 1714 40
17 35 39 1 1714 40
18 17 103 1 1714 40
18 19 104 1 1714 60
19 18 104 1 1714 60
Lee K-1 KLD Associates, Inc.

Evacuation Time Estimate

Rev. 1



, ) _
Enclosure No. 16 Page 33 of 34
Duke Letter Dated: March 4, 2010 ‘ .

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

Attachment 2 to RAI 13.03-038

Markup of the Affected Portion of ETE Report (Rev. 1) Section 1, Subsection
titled “Developing the Evacuation Times Estimates” ‘
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Highway capacity was estimated for each highway segment based on the field surveys and on the
principles specified in the 2000 Highway Capacity Manual (HCM'). The link-node
representation of the physical highway network was developed using Geographic Information
System (GIS) mapping software and the observations obtained from the field survey. This
network representation of “links” and “nodes” is shown in Figure 1-2.

Given the scale of Figure 1-2, it is not feasible to identify the links and nodes to enable the reader
to relate to the information presented in Appendix K. The directional arrows on the links and the
node numbers have been removed. from Figure 1-2 to clarify the figure. The detailed figures
provided in Appendix K depict the analysis network with directional arrows shown and node
numberts provided. , ’

Analvtical Tools

The IDYNEV System that was employed for this study is comprised of several integrated
computer models. One of these is the PC-DYNEV (DYnamic Network EVacuation) macroscopic
simulation model that was developed by KLD under contract with the Federal Emergency
Management Agency (FEMA).

PC-DYNEV consists of three submodels:
. A macroscopic traffic simulation model (for details, see Appendix C).

. An intersection capacity model (for details, see Highway Research Record No. 772,
Transportation Research Board, 1980, papers by Lieberman and McShane &
Lleberman) '

« A dynamic, node-centric routing model that adjusts the “base” routlng in the event of
an imbalance in the levels of congestion on the outbound links.

Another model of the IDYNEV System is the TRAD (TRaffic Assignment and Distribution)
model. This model integrates an equilibrium assignment model with a trip distribution algorithm
to compute origin-destination volumes and paths of travel de51gned to minimize travel time. For
details, see Appendix B. '

_Still another software product developed by KLD, named UNITES (UNIfied Transportation
Engineering System) was used to expedite data entry.

The procedure for applymg the IDYNEV System within the framework of developing ETE is
outlined in Appendlx D. Appendix A is a glossary of terms.

' Highway Capacity Manual (HCMQOOO), Transportation Research Board, National Research'CounciI,
2000.

Lee . ©1-6 KLD Associates, Inc.
Evacuation Time Estimate _ : Rev. 1
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI)
RALI Letter No. 025

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP))
Reference NRC RAI Number(s): 13.03-041

NRC RAI:
ETE-41

Section 3, "Demand Estimation," (page 3-15) indicates that 300 vehicles per lane for major
routes and 150 vehicles per lane for minor routes are on the roadway, traveling through for a
| total of 6,300 vehicles.

a. Explain the calculation including number of lanes assessed such that 300 and 150 vehicles
become 6,300 vehicles.

b. Is Floyd Baker Boulevard in Gaffney included in the estimate of through traffic?

c. Discuss if additional vehicles need to be added to Table 6-4, "Vehicle Estimates by
Scenario".

Duke Energy Supplemental Response:

This response updates and supplements Duke Energy’s December 9, 2008 response to the NRC
Request for Additional Information 13.03-041(c) (Reference 1).

The assumption of 90 minutes for the time when external traffic begins to be diverted and the
calculated number of vehicles representing “External Traffic” was discussed in Duke Energy’s
response to RAI 13.03-014 (November 20, 2008) (Reference 2) and RAI 13.03- 041(0)
(December 9, 2008). :

The responses to RAI 13.03-014 (November 20, 2008) and RAI 13.03-041(c) (December 9,
2008) provided information specific to Table 6-4 of the Lee Nuclear Station ETE Report (Rev 1)
as requested. During preparation of Revision 2 of the ETE Report additional areas were
identified that require revision to ensure clanty and consistency with the initial RAI responses as
provided.

Section 3 Subsection titled “Total Demand in Addition to Permanent Population”, Table 6-3
footnote titled “External Through Traffic” and Item 5 of Section 2.3, “Study Assumptions” of the
ETE Report (Rev 1) will be revised as provided in Attachments 1, 2 and 3, respectively, to -
clearly reflect this assumption.

In addition, Item 5 of Section 2.3 will be revised to include clarifying information provided by
offsite agencies in a meeting held on May 7, 2007, to discuss the traffic management plans
outlined in Section 9 and Appendix G of the ETE Report. Item 5 will be revised as provided in
Attachment 3 to clarify that traffic will not be diverted along Interstate-85. The decision by
offsite agencies to not divert Interstate-85 traffic is based on the limited availability of resources
to implement the action, difficulty of the task to interrupt traffic flow on a major interstate and an
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assessment that the antlclpated radiological consequences are acceptable and do not require the -
action.

The changes described in this supplemental response are provided in Attachments 1, 2 and’ 3 w111
be included in Revision 2 of the Lee Nuclear Station ETE Report.

Revision 2 of the Lee Nuclear Station ETE Report was provided to the respective State and
County emergency management agencies for review and comment. State and County letters
acknowledging the review will be included with the submittal of the ETE Report for regulatory
review. :

References:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No 050)
Ltr #WLG2008.12-01, dated December 9, 2008. (ADAMS Accession No. ML083460112)

2) Duke Energy Letter, Partial Response to Request for Additional Information WLG2008 11-
09, dated November 20, 2008 (ADAMS Accession No. ML083300288)

Associated Revisions to the Lee Nuclear Station Evacuation Time Estir_nate Report:

Revise Section 3, Subsection titled “Total Demand in Addition to Permanent Population” of the
Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 1.

Revise Table 6-3, footnote titled “External Through Traffic” of the Lee Nuclear Station ETE
Report (Rev 1) as provrded in Attachment 2. ' :

Revise Item 5 of Section 2.3, “Study Assumptions” of the Lee Nuclear Station ETE Report (Rev
1) as provided in Attachment 3.

Associated Revisions to the Lee Nuclear Station Final Safety Analysrs Report “or
Emergency Plan:

None

Attachments:
1) Markup of Affected Portions of ETE Report (Rev 1), Section 3

2) Markup of Affected Portions'of ETE Report (Rev 1), Table 6-3, “Percent of Population
Groups for Various Scenarios”

3) Markup of Affected Portion of ETE Report (Rev 1) Section 2.3
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Lee Nuclear Station Supplemental Response to Request for Additional
Information (RAI)

Attachment 1 to RAI 13.03-041

Markup of Affected Portions of ETE Report (Rev 1), Section 3
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Medical Facilities

Data request forms were completed for each of the medical facilities within the WLS EPZ.
Chapter 8 details the evacuation of medical facilities and their patients. The number and type of
evacuating vehicles that need to be provided depends on the patients' state of health. Buses can
transport up to 40 people; vans, up to 12 people; ambulances, up to 2 people (patients).

Total Demand in Addition to Permanent Population

Vehicles will be traveling through the EPZ (external-external trips) at the time of an accident.
After the Advisory to Evacuate is announced, these through travelers will also evacuate. These
through vehicles are assumed to travel on the major routes — Interstate 85 and US Route 29 — as
well.as some of the minor routes in the EPZ — Route 150 and Route 11. It is assumed that this
traffic will continue to enter the EPZ during the first 6690 minutes following the Advisory to

- Evacuate. We estimate 300 vehicles per lane per hour for the major routes and 150 vehicles per
lane per hour for the minor routes for a total of 6,300 vehicles per hour entering the EPZ as
external-external trips-duringthis-periodresulting in 9,450 total vehicles entering the EPZ prior to
the activation of the ACP. ’

.Lee ’ 3-15 KLD Associates, Inc.
Evacuation Time Estimate Rev. 1
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~ Lee Nuclear Station Supplemental Response to Request for Additional
Information (RAI) '

Attachment 2 to RAT 13.03-041

Markup of Affected Portions of ETE Report (Rev 1), Table 6-3, “Percent of
Population Groups for Various Scenarios”



Enclosure No. 17

Duke Letter Dated: March 4, 2010

. Page 6 of 8

Table 6-3. Percent of Population Groups for Various Scenarios
. Residents :
Residents | "\withNo | L - . | External
Scenarios c With . (Commuters| Employees | Transients | Shadow Special | School | Transit Through
ommuters in in Events Buses Buses Traffic
Household |,/ 1sehold .A | |
1 68% . 32% 96% 50% 40% 0% 10% 100% 100%
2 68% 32% 96% 50% 40% 0% 10% 100% 100%
3 10% 90% 47% 100% 35% 0% 0% 100% 100%
4 . 10% - 90% 47% 100% 35% 0% 0% 100% 100%
5 10% 90% . 10% 45% . 31% 0% 0% 100% 60%
6 68% 32% 100% 30% 40% 0% 100% 100% 100%
7 68% 32% 100% 30% 40% 0% 100% 100% 100%
8 68% 32% 100% 30% 40% 0% 100% 100% 100%
9 10% 90% 47% 60% 35% 0% 10% 100% 100%
10 10% 90% 47% 60% 35% 0% 10% 100% 100%
11 10% 90% 10% 25% 31% 0% 0% 100% 60%
12 68% 32% 96% 50% 40% 100% 10% 100% 100%

Resident Households With Commuters...........

Resident Households With No Commuters.....

Employées............; ..............................................
Transients ........cccriiniiiivnrerennsrerseseersssreennrensens

L] = Te Lo

Special EVENtS ......cccocceiveinereereercreressecnesevensannes

School and Transit Buses :

External Through Tr_affic

Households of EPZ residents who await the return of commuters prior to beginning the
evacuation trip.

Households of EPZ residents who do. not have commuters or will not await the return of
commuters prior to beginning the evacuation trip. ’
EPZ employees who live outside of the EPZ.

People who are in the EPZ at the time of an accident for recreat|onal or other (non-employment)
purposes. -

Residents and employees in the shadow region (outside of the EPZ) who will spontaneously
decide to relocate during the evacuation. The basis for the values shown is a 30% relocation of
shadow residents along with a proportional percentage of shadow employees. The percentage of
shadow employees is computed using the scenario-specific ratio of EPZ employees to residents.
Additional vehicles in the Lee Nuclear Station area during the construction phase of a new unit. .
Vehicle-equivalents present on the road during evacuation servicing schools and transit-
dependent people (1 bus is equivalent to 2 passenger vehicles). '
Traffic on local highways and major arterial roads at the start of the evacuation. This traffic is stopped
by access control approximately 4+-2-hours 90 minutes after the evacuation begins.

Lee
Evacuation Time Estimate

6-5 ’ KLD Associates, Inc.
Rev. 1
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Lee Nuclear Station Supplemental Response to Request for Additional
Information (RAI)

Attachment 3 to RAI 13.03-041

Markup of vAffected Portion of ETE Report (Rev 1) Section 2.3
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2.3 Study Assu’rhptions

1. The Planning Basis Assumption for the calculation of ETE is a rapidly

escalating accident that requires evacuation, and includes the following: a.

~ Advisory to Evacuate is announced coincident with the siren notification. b.

Mobilization of the general population will commence within 10 minutes

after siren notlﬁcatlon c. ETE are measured relative to the Advisory to
Evacuate.

2. It is assumed that everyone within the group of ERPA forming a Region that
is issued an Advisory to Evacuate will, in fact, respond and evacuate in
general accord with the planned routes.

3. Itis further assumed that:

a. Schools will be given the earliest notification possible so they can begin

evacuating prior to notification of the general public, if conditions

- permit. In the case of a rapidly escalating accident, however, this may
not be possible. :

b.. 68 percent of the households in the EPZ have at least 1 commuter; 71

- percent of those households with commuters will await the return of a

commuter before beginning their evacuation trlp, based on the telephone
survey results.

4. The ETE will also include consideration of “through” (External-External)
trips during the time that such traffic is permitted to enter the evacuated
Region. “Normal” traffic flow is assumed to be present within the EPZ at the
start of the emergency

5. Access Control Pomts (ACP) will be staffed within approximately +-2
heurs90 minutes following the siren notifications, to  divert traffic
attempting to enter the EPZ. Earlier activation of ACP locations would
delay returning commuters. Vehicles entering the EPZ along Interstate 85
will not be diverted as the manpower and equipment .needs would be too
great. It is assumed that no vehicles (except those on Interstate 85) will
enter the EPZ after this +—2-heur90 minute time period. '

6. Traffic Control Points (TCP) within the EPZ will be staffed over time,
beginning at the Advisory to Evacuate. Their number and location will
depend on the Region to be evacuated and resources available. It is
assumed that drivers will act rationally, travel in the directions identified
in the plan, and obey all control devices and traffic guides. :

7. Buses will be used to transport those without access to private vehicles:

. a. If schools ére in session, transport (buses) will evacuate students
directly to the assigned Reception Centers or host schools.

b. Medical facilities are required to have a detailed evacuation plan

Lee. : ' 2-5 ' o KLD Associates, Inc.
Evacuation Time Estimate ' Rev. 1
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI)
RAI Letter No. 025 ' '
NRC Technical Review Branch: Licensing and Inspection Branch (N SIR/DPR/LIB (EP))
Reference NRC RAI Number(s):  13.03-045 -

'NRC RATI:
ETE-45:
It appears the analysis may include truncated distributions:

a. The longest evacuation time for 100% of the ETE is 4 hours 50 minutes in Table 7-1D, -

"~ "Time to Clear the Indicated Area of 100% of the Affected Population.™ This is based on the
distributions in Section 5. The distribution in Section 5 for "Time to Prepare Home for
Evacuation" is 135 minutes; however, Figure F-11, "Time to Prepare Home for Evacuation"
in Appendix F, Telephone Survey, indicates, that 360 minutes, or 6 hours is the time for
100% of the population to "prepare to evacuate". Explain how the maximum evacuation time
for 100% of the public was calculated using the data from Figure F-11.

b. Table 5-3, "Time Distribution for Employees to Leave Work," identifies 100% of the
employees having left at 90 minutes. However, Figure F-9, "Time to Prepare to Leave
Work/School," indicates that the tail of the curve may go out to 150 minutes. Explain how 90
minutes was derived for Table 5-3. Discuss any effects on the ETE if the time is 150 minutes -
as indicated in Appendix F.

c. Table 5-4, "Time Distribution for Commuters to Return Home," identifies 100% of the
population returning home in 75 minutes. However, Appendix F, Telephone Survey," page
F-9, states that nearly all individuals travel home in 90 minutes. Figure F- 10, "Work to
Home Travel Time," indicates that the tail may go out to 150 minutes. Explain if the 100%
ETE identified in Table 7-1D, "Time to Clear the Indicated Area of 100% of the Affected
Population,” includes these tail values or if the tails were truncated for the tables in Section 5.

d. Table 5-5, "Time Distribution of Population Ready to Evacuate," identifies 100% of the
- population ready to evacuate in 135 minutes. Appendix F, page F-10, states that 90% are
ready in 1.5 hours and that the remaining population (100%) is ready in 3.5 hours. However,
the tail in Figure F-11, "Time to Prepare Home for Evacuation," indicates this could take as
long as 6 hours. Discuss if the values in Table 5-5 were truncated.

e. In Figure 5-2, "Evacuation Mobilization Activities," the time to prepare home is identified as
approximately 140 minutes, however Appendix F, page F- 10, would indicate this should be
a minimum of 210 minutes and may be as long as 360 minutes. Explain why Figure 5.2
indicates 140 minutes. If necessary, reconcile Figure 5-2 with the comments above on other
tables in Section 5.

f. If necessary, reconcile Figure 5-3, "Comparison of Trip Generation Distributions" and Table
5-8, "Trip Generation for the EPZ Population," with the comments on other tables in Section
5. : : : ‘
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Duke Energy Supplemental Response:

This response updates and supplements Duke Energy’s December 17, 2008 response .to the
NRCs Request for Additional Information 13.03-045 (e) and (f) (Reference 1).

As discussed in the supplemental response to RAI 13.03-031 (Enclosure 10 of this letter) all |
simulations were re-run as a result of a data input error correction. -

Figure 7-7, “Evacuation Time Estimates for WLS Summer, Midweek, Midday, Good Weather
Evacuation of Region 03 (Entire EPZ))” discussed in the December 17, 2008, response will be
revised and renumbered as described in the supplemental response to RAI 13.03-033 (Enclosure
12 of this letter). The curves of renumbered Figure 7-6 are essentially horizontal past 3 hours
(zero slope indicates zero flow rate), for the evacuation of the -entire EPZ (Region R03) in
Scenario 1 as opposed to the 4 hours discussed in the December 17, 2008 response. ‘

Figure 5-2 and Figure 5-3 will be revised to accurately reflect the inputs to the model, the
description of activities and adjust the x-axis to remove unnecessary portions of the graph.

The changes described in this supplemental response will be included in Revision 2 of the Lee
Nuclear Station ETE Report. ' '

Revision 2 of the Lee Nuclear Station ETE Report was provided to the respective State and
County emergency management agencies for review and comment. State and County letters .
acknowledging the review will be included with the submittal of the ETE Report for regulatory

. review.

Reference:

1) Duke Energy Letter, Partial Response to Request for Additional Information (RAI No. 50)
WLG2008.12-20, dated December 17, 2008. (ADAMS Accession No. ML083540416)

Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate Report:
Revise Figure 5-2 of the Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 1.
Revise Figure 5-3 of the Lee Nuclear Station ETE Report (Rev 1) as provided in Attachment 2.

Associated Revisions to the Lee Nuclear Statlon Final Safety “Analysis Report or
Emergency Plan:

None

Attachments:

1) Markup of the Affected Portion of ETE Report (Rev 1) Figure 5-2, “Evacuation
Mobilization Activities”

2) Markup of the Affected Portion of ETE Report (Rev 1 Figure 5-3, “Comparison of Trip
Generation Distributions”
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Lee Nuclear Statlon Supplemental Response to Request for Addltlonal
Informatlon (RAI)

Attachment 1 to RAI 13.03-045

Markup of the Affected Portlon of ETE Report (Rev 1) ETE Report (Rev 1)
: Figure 5- 2 “Evacuation Moblllzatlon Activities”
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Mobilization Activities
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Figure 5-2. Evacuation Mobilization Activities

Lee
Evacuation Time Estimate

KLD Associates, Inc.
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Lee Nuclear Station Supplemental Response to Request for Additional
Information (RAI)

Attachment 2 to RAI 13.03-045

Markup of the Affected Portion of ETE Report (Rev. 1) Figure 5-3,
“Comparison of Trip Generation Distributions”
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Evacuation Trip Generation for Various Population
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Lee
Evacuation Time Estimate
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Lee Nuclear Station Supplemental Response to Request for Additional Information (RAI)
RAI Létter No. 025 |

NRC Technical Review Branch: Licensing and Inspection Branch (NSIR/DPR/LIB (EP))
Reference NRC RAI Number(s): 13.03-048

NRC RAI:
ETE-48:

Patterns of traffic congestion are discussed in Section 7.2, '"Patterns of Traffic Congestion
During Evacuation." Congestion is expected to peak at 2 hours following evacuation and will
begin to dissipate in most areas after the third hour. Figures 7-3 through 7-6, "Areas of Traffic
Congestion 1-4 Hours After Advisory to Evacuate," illustrate the patterns of traffic congestion
that arise for the case when the entire EPZ (Region R03) is advised to evacuate during the
'summer, weekend, midday period under good weather conditions (Scenario 3). The maps show
congested areas in red and absence of congestion in white but delay times are not indicated.
Provide additional information on delay times.

Duke Energy Supblemental Response:

This response updates and supplements Duke Energy’s November 24, 2008 response to the
NRCs Request for Additional Informatlon 13.03-048 (Reference 1).

As discussed in the supplemental response to RAI 13.03-031 (Enclosure 10 of this letter) all
simulations were re-run as a result of a data input error correction. Based on the new simulation
runs, congestion within the EPZ clears by 3 hours and 15 minutes after the advisory to evacuate
. versus 4 hours and 15 minutes as indicated in the ETE Report (Rev. 1). As a result of the new
simulation runs, the congestion diagrams will be revised and shown as Figures 7-3 through 7-5.
Figure 7-6, “Areas of Traffic Congestion 4 Hours After the Advisory to Evacuate” in Revision 1
of the ETE Report showed congestion patterns at 4 hours after the advisory to evacuate. Given
that congestion clears before 4 hours in the new simulation runs, Figure 7-6 is no longer
- necessary and will be deleted as described in the supplemental response to RAI 13.03-033
(Enclosure 12 of this letter).

In the November 24, 2008 response to this RAI, a table summarizing the average delay at the .
identified congestion points in the EPZ was provided as Attachment 1. As discussed above, the
congestion patterns within the EPZ have changed as a result of the new simulation runs. As a
result, the location of congestion points #2, 6, 8 and 9 in the delay table will be ¢changed. Also,
the average delay times for all congestion points in the table will be updated based on the new
simulation runs. The table of average delay times will be added to the Lee Nuclear Station ETE
Report as new Table 7-3, “Average Delay for Selected Roadways in the WLS Analysis
Network” rather than within Section 7.2 as was proposed in the November 24, 2008 response.
Section 7 of the Lee Nuclear Station ETE Report will be revised as provided in Attachment 1 of
this enclosure to reflect updates made to the proposed text, figures and tables that were subm1tted
in the November 24, 2008 response. ’
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The changes described in th1s supplemental response will be 1ncluded in Revision 2 of the Lee
Nuclear Station ETE Report. .

Rev1s10n 2 of the Lee Nuclear Station ETE Report was provrded to the respect1ve State and
County emergency management agencies for review and comment. State and County letters
acknowledging the review will be included with the submittal of the ETE Report for regulatory
review. .

. Reference

1) Duke Energy Letter, Partral Response to Request for Additional Information (RAI No. 50)
Ltr # WLG2008.11-13, dated November 24, 2008 (ADAMS Accession No. ML083450547)

Associated Revisions to the Lee Nuclear Station Evacuation Time Estimate Report:

- Revise Section 7 of the Lee Nuclear Station ETE Report (Rev 1) as described in Attachment 1.

Associated Revisions to the Lee Nuclear Station Flnal Safety Analysns Report or
Emergency Plan: :

None

Attachment:

1) Markup of Affected Port1ons of ETE Report (Rev 1) Section 7, “General Population
Evacuation Time Estimates (ETE)”
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Lee Nuclear Station Supplemental Response to4Request for Additional
Information (RAI) ' '

Attachment 1 of RAI 13.03-048

| Markup of Affected Portions of ETE Report (Rev 1) Section 7, “General
‘Population Evacuation Time Estimates (ETE)”
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7.2 Patterns of Traffic Congestion During Evacuation

Figures 7-3 through 7-65 illustrate the patterns of traffic congestion that arise for the case when
the entire EPZ (Region R03) is advised to evacuate during the summer, midweek, midday period
under good weather condrtrons (Scenario 1). '

Traffic congestion, as the term is used here, is defined as Level of Service (LOS) F. LOS F i is
defined as follows (2000 HCM): ,

Level of Service F is used to define forced or breakdown flow. This condition exists
wherever the amount of traffic approaching a point exceeds the amount that can traverse the
point. Queues form behind such locations. Operations within the queue are characterized by
~ stop-and-go waves, and they are extremely unstable. Vehicles may progress at reasonable °
speeds for several hundred feet or more, then be required to stop in a cyclic fashion. Level
of Service F is used to describe the operating conditions within the queue, as well as the
point of the breakdown. It should be noted, however, that in many cases operating
conditions of vehicles or pedestrians discharged from the queue may be. quite good.
Nevertheless, it is the point at which arrival flow exceeds discharge flow, which causes the
queue to form and Level of Service F is an appropriate designation for such points.

Thls definition is general and conceptual in nature, and applies primarily to uninterrupted flow.
Levels of Service for interrupted flow facilities vary widely in terms of both the user s perception
of service quality and the operational variables used to describe them.

All highway "links" which experience LOS F are delineated in these Figures by a red line; all
others are lightly indicated. Congestion develops rapidly around concentrations of population
.. and traffic bottlenecks. Many-All of the major routes out of Gaftney are congested one hour -
(Figure 7-3) after the Advisory to Evacuate (ATE), including: L )

All-entraneelnterstate 85 southbound and all access ramps to Interstate 85 southbound
Seuthbeund-US Route 29 southbound

Route 18 southbound

Route 150 northbound and southbound

Westbeund-Route 11 _westbound
Flgure 7-4 presents the congestlon pattern two hours after the Adﬂseﬁ—te—E#aeuate—Geﬂgesﬁen

‘ te—bw4d—enthe—fellewxg—reutes—ATE Congestlon is dlssmatlng southbound on Route 150 Route 18.
~and US Route 29 while congestion persists southbound alon,q Interstate 85

Most of the congestlon in the EPZ has drssrpated bV 3 hours after the ATE as seen in Frgure 7 5

Congestion only persists along Interstate 85 southbound; this congestion dissipates 15 minutes later.
The absence of congestion on network links implies that traffic demand there has decreased below
the roadway capacity for a period of time sufficient to dissipate any traffic queues. It does not
imply that traffic has completely cleared from these roadway sections.

Lee i ' ' 7-2 : ~ KLD Associates, Inc.
‘Evacuation Time Estimate , - Rev. 1
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The congestion clears before the trip generation time of 4 hours (See Section 5); thus, the ETE
for the 100™ percentile evacuation is dictated by the trip generation time. :

Table 7-3 provides a description of each congestion point identified in Figures 7-3 through 7-5,
including the link experiencing the congestion. The table illustrates the average delay, per ;
vehicle, at congestion points, at designated times _following the advisory to evacuate.

7.3~ Evacuation Rates

Evacuation is a continuous process, as implied by Figures 7-3 through 7-65. Another format for
displaying the dynamics of evacuation is depicted in Figure 7-7. This plot indicates the rate at
which traffic flows out of the indicated areas for the case of an evacuation of the full EPZ
(Region R03) under the indicated conditions. Appendix J presents these plots for all Evacuatlon
Scenarios for Region RO3.

As indicated in Figure 7-7, there is typically a long "tail" to these distributions. Vehicles
evacuate an area slowly at the beginning, as people respond to the Advisory to Evacuate at.
different rates. Then traffic demand builds rapidly (slopes of curves increase). When the system
becomes congested, traffic exits the EPZ at rates somewhat below capacity until some _
evacuation routes have cleared. As more routes clear, the aggregate rate of egress slows since
many vehicles have already left the EPZ. Towards the end of the process, relatively few
evacuation routes service the remaining demand.

This decline in aggregate flow rate, towards the end of the process, is characterized by these
curves flattening and gradually becoming horizontal. Ideally, it would be desirable to fully
saturate all evacuation routes equally so that all will service traffic near capacity levels and all
will clear at the same time. For this ideal situation, all curves would retain the same slope until
the end -- thus minimizing evacuation time. In the real world, this ideal is generally unattainable
reflecting the variation in population density and in highway capacity over the EPZ.

7.4 Guidance on Using ETE Tables

Tables 7-1A through 7-1D present the ETE values for all 22 Evacuation Regions and all 12
Evacuation Scenarios. They are organized as follows:

Table Contents

ETE represents the elapsed time required

7-1A for 50 percent of the population within a
- Region, to evacuate from that Region. ‘

ETE represents the elapsed time required
7-1B for S0 percent of the population within a
Region, to evacuate from that Region.
ETE represents the elapsed time required
7-1C for 95 percent of the population within a
Region, to evacuate from that Region.
. ETE represents the elapsed time required
7-1D for 100 percent of the population within a
. Region, to evacuate from that Region.

[
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Table 7-3. Average Delay for Selected Roadways in the WLS Analysis Network
' Average Delay per Vehicle (miniveh) |
Link o ) at Indicated Time:
From To

CP # | Node | Node Roadway . 1:00 2:00 3:00
1 | 485 | 486 | State Hwy 11 Westbound , 0.0 0.0 0.0
2 504 879 | State Hwy 150 Northbound ' 0.0 0.0 0.0
3 761 396 | US Hwy 29 Southbound - lane drop from 2 lanes to 1 lane B 2.3 2.3 0.0
4 283 284 | State Hwy 150 Southbound - intersection with_State Hwy 211 0.0 0.0 0.0
5 102 98 State Hwy 105 Northbound - approach to I-85 ramps 2.1 0.0 0.0
6 274 | 608 | State Hwy 18 Southbound 0.2 0.0 0.0
7 205 193 | State Hwy 329 Northbound - approach to I-85 ramps 4.9 0.5 0.0
8 104 105 | 1-85 Southbound 3.3 6.2 58
9 565 .566 | Old Post Rd Northbound approach to State Hwy 11 4.0 4.2 0.0
10 | 564 | 90 | State Hwy 11 Westbound - approach to I-85 ramps 37 23 0.0
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y 150 State Hwy 18

Interstate 85

State Hwy 161

State Hwy 11 - State Hwy 55

Interstate 85
UsS Hwy 29

State Hwy 5

State Hwy 150

State Hwy 18

State Hwy 49

Figure 7-3. Areas of Traffic Congestion 1 Hour after the
Advisory to Evacuate
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State Hwy 150 State Hwy 18

Interstate 85

State Hwy 161

State Hwy 11 State Hwy 55

Interstate 85

US Hwy 29 ————

State Hwy 5

State Hwy 150

State Hwy 18
State Hwy 49

Figure 7-4. Areas of Traffic Congestion 2 Hours after the
Advisory to Evacuate
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State Hwy 150 State Hwy 18

|

State Hwy 11

Interstate 85

US Hwy 29

State Hwy 150

State Hwy 18

' b el

State Hwy 49

interstate 85

State Hwy 161

State Hwy 55

State Hwy 5

Figure 7-5. Areas of Traffic Congestion 3 Hours after the
Advisory to Evacuate
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