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Request for Additional Information No. 1618
Virgil C. Summer Nuclear Station, Units 2 and 3
South Carolina Electric and Gas Company
Docket No. 52-027 and 52-028
SRP Section: 13.03 - Emergency Planning
Application Section: 13.3-2

QUESTIONS for Licensing and Inspection Branch (NSIR/DPR/LIB (EP))

13.03-***

ETE-1: Estimated Population Growth
SRP Chapter 13.3, Acceptance Criterion 11
Basis: Regulatory Guide 1.206, Appendix 4 to NUREG-

A. Table 1-1, “ETE [Evacuation Time Estimate
resident population estimated for 2007 is 1
Carolina Electric and Gas (SCE&G) in t
2.5.1.1, “Population Data by Sector,” an
Section 2.1.3.1, “Resident Population within
was 12,209 persons (includes 76 transients).

make the estimate in the
estimated for the year 2000.

Clarify which population estimate he correct value in the ETE.
B Section 3, “Demand Estimation were extrapolated out

to 2014, which is the year that con _ SCE&G plans. The

estimated populati g i ided in the report. Provide

w populations that were

the annual population growth rates for
; Fairfield-3.33%, Richland-8.0%,

1ty decreased 0.5% and increased by 12%
een 2000 and 2007. Clarify what data were used to obtain

pathway Emergency Planning Zone (EPZ) with populations listed by Sector
(same as Protective Action Zones in ETE) in Attachment 12, “Population
Distribution.” that includes a map of the EPZ with populations listed by Sector
(same as PAZs in ETE).

3. Populations for Sectors A, B, and C, listed in Annex Q to the Fairfield County
Emergency Operations Plan, “Fixed Nuclear Facility Radiological Response
Plan.”



4. Attachment 4 to Annex Q, “Population Distribution Map, 10-Mile EPZ, VC
Summer Nuclear Station.”

13.03-***

ETE-2: Site Location and Emergency Planning Zone
SRP Chapter 13.3, Requirements A and H; Acceptance Criterion
Basis: 10 CFR 50, Appendix E.IV (Introductory Paragraph); Ap
0654 Section I.A.

4 to NUREG-

Figure 1-1, “WVC Summer Nuclear Station [VCSNS] Slte
associated Protective Action Zone (PAZ) boundaries osure pathway
Emergency Planning Zone (EPZ). The text on pa
communities in the area, but only Newberry and
Fairfield County, Lexington County, and Rich
boundaries are not clearly defined in Figure
Network,” and Figure 3-1, “VCSNS Protective i on or
land formations other than water body locations vided. Provide a
topographical map that includes elevations, surrou munities, county

boundaries, and political boundari

13.03-***

SRP Chapter
Basis: 10 C Paragraph); Appendix 4 to NUREG-

hools in the plume exposure pathway Emergency
ion is correct, then the general public would not be

evacuated. uss the impact on evacuation times if all TCPs are not staffed.

C. Section 2.3, “Study Assumptions,” Assumption #8, states that Traffic Control Points
should be established outside the EPZ. Describe how the ETE will be affected if
these control points are not established.

D. According to Section 2.3, “Study Assumptions,” Assumption #11, rain and ice were
used as adverse weather conditions. Section 8.4, “Evacuation Time Estimates for
Transit Dependent People,” does include additional mobilization time due to adverse



weather. Describe how and to what extent mobilization times are affected by
adverse weather.

13.03-***

ETE-4: ETE Methodology
SRP Chapter 13.3, Requirements A and H; Acceptance Criterion
Basis: Appendix 4 to NUREG-0654 Section I.C.

A. Section 4, “Estimation of Highway Capacity,” describ cess used to
determine the capacity of the roadways on the netw
intersections is provided along with a description s 4-1 and 2.
Are there any other algorithms used to generat f so, provide
a general description of the algorithms.

B. Section 4, “Estimation of Highway Ca
variables used in the equation were deriv
variables F1and F, are defined as the variou
movement-specific mean discha
known factors mentioned on f
grade, percent heavy vehicles,
measurements.

ss whether these various
items such as lane width,
bservations or

the PC-DYNEYV traffic simulation

on, Permanent Residents
ements A and H; Acceptance Criterion 11
UREG-0654 Section Il.A.

Basis: Appe

Section 2.3, “Study Assumptions,” states that 33% of households would await the return
of a commuter. Table 6-3, “Percent of Population Groups for Various Scenarios,” (page
6-5) indicates that 67% of households would await the return of a commuter. Appendix
F, “Telephone Survey,” indicates that 78% would await the return of a family member
prior to evacuating. Clarify which value was used in modeling for the percent of
households that would await the return of commuters and make necessary changes.



13.03-***

ETE-6: Demand Estimation, Transient Populations
SRP Chapter 13.3, Requirements A and H; Acceptance Criterion 11
Basis: Appendix 4 to NUREG-0654 Sections II.B, II.E, IV.B.5

A.

13.

Information regarding the transient population can be found in Section 3, “Demand
Estimation.” These values agree with those in Final Safety Analysis Report (FSAR)
Section 2.1.3.3.1, “Transient Population within 10 Miles.” Ho , it has been
determined that Chapin, South Carolina has a Labor Day F | which draws a
large number of visitors. Peak tourist volumes for this e d others like it that
may occur during the year, are not discussed. Discu tourist volumes

festival.

The text in Section 3, “Demand Estimatio
Population by Sector,” and 3-7, “Employ
resident employee data by sector. Figur
by a duplicate of Figure 3-4, “Transient Pop
“Employee Population by Sector.”

area.
Figure 5-1, “Eve ion Trip,” shows that
not be returning to their “residence” prior to

ansients returning to a location to gather
ion time estimate.

The figure
evacuatio

ements A and H; Acceptance Criterion 11
G-0654 Sections II.C, II.E, lIlLA, IV.B.4, IV.B.5

not listed in"any of the tables in Section 8, “Transit-Dependent and Special Facility
Evacuation Time Estimates [ETE],” or discussed in the text. Discuss whether pre-
school children have been included in the evacuation estimates.

The locations of the special facilities discussed in the report are not identified on
any of the maps that were provided in Section 8, “Transit-Dependent and Special
Facility Evacuation Time Estimates,” or Appendix E, “Special Facility Data.” Provide
a map that includes the locations of the special facilities discussed in the report in
relation to the site.



The transit-dependent population definition does not include any individuals with
special needs that may need assistance during evacuation. Discuss whether the
special needs population exists or has been considered.

Section 8, “Transit-Dependent and Special Facility Evacuation Time Estimates,”
states transit service may be needed for residents, employees, and transients.
Clarify whether employees and transients are included in the t it dependent
population estimate. If not, provide information regarding h procedure will be
modified to include these two population groups.

Section 8.1, “Transit Dependent People-Demand i tains an equation
used to calculate the number of persons (“P”) requiri i r ride-share.

Clarify which value is correct, and make
dependent-people and resources used

Section 8.4, “Evacuation Time Estimates pendent People,” states
based on discussions with So s and county emergency
management offices for count nal buses will be provided by

1. uest additional
2 ould affect evacuation
. Section 8 or Transit-Dependent People,” Activity
G-C, states : uation, the bus travel time back to the
EPZ (to the sta d.to be 15 minutes for good weather and 20

, has been considered.
sider the necessary time to get through traffic control

Section 5, “Estimation of Trip Generation Times,” do not
transit-dependent people getting to bus routes or waiting for
v transit-dependent individuals are expected to get from their
residences t e bus routes, and whether this time was factored into the ETE.

Section 8, “Transit-Dependent and Special Facility Evacuation Time Estimates,”
states travel time for each pick-up route is expected to be 30 minutes in good
weather and 35 minutes in rain. This section does not discuss the amount of times
the buses will be stopping, and the duration stopped, on their proposed routes.
Locations for the stops are also mentioned in the text or identified in Figure 8-2,
“Proposed Transit Dependent Bus Routes.”



1. Provide additional information on bus stop locations.

2. If stops are predetermined, provide maps that show the bus stop locations, and
describe their effect on ETE calculations.

3.  Clarify whether stopping and dwell time were considered in the estimation of
the average route time proposed for transit services.

J. Table 8-2, “School Population Demand Estimates,” provides the names,
enrollment, and number of buses required to evacuate each s . The table
shows that 5,388 students and 657 staff will require 95 bus evacuation. Table
6-4, “Vehicle Estimates by Scenario,” indicates that 200 are needed to support
evacuation of the schools.

1.  Discuss why this value is different than the
“School Population Demand Estimates.”
2.  Provide clarification for the column lab
the plant or EPZ boundary?

K. In Table 8-2, “School Population Deman
required for Mid-Carolina Middle School was
bus. The number of buses required for Chapin
assuming 70 students per bus
different between these two mic

suming 50 students per
chool was calculated
of children per bus is

L. Section 8.4, “Evacuation Time E
that based on dis ions with the « S ation can be accomplished
in a single wave ool evacuation is never

» ‘Transportation Service Resource

gency Operations Plan lists the number of

L, “Transportation Service Resources,”

Plan, lists the transportation resources

13.03-***

ETE-8: Demand Estimation, Emergency planning zone
SRP Chapter 13.3, Requirements A and H; Acceptance Criterion 11
Basis: Appendix 4 to NUREG-0654 Section II.D, Section 111.B, IV.B.1

A. Figure 3.1, “VCSNS [Virgil C. Summer Nuclear Station] Protective Action Zones



[PAZs],” shows the location of the thirteen PAZs within the plume exposure pathway
Emergency Planning Zone (EPZ) and the surrounding counties. The PAZs do not
encompass the entire area of the EPZ as stated in Part 2, “Emergency Planning
Zones, of Section D, “Planning Basis” of NUREG-0654. Explain why the entire EPZ
has not been covered by the13 Protective Action Zones.

B. Table 6-3, “Percent of Population Groups for Various Scenarios,” provides an
estimate of the percentage of different population groups that are expected to
evacuate for each scenario. However, Table 6-3 does not inc
evacuees. Clarify how this group has been addressed.

C. Thelongest evacuation time in 7-1D, “Time to Clear ed Area of 100
Percent of the Affected Population,” is 4.1 hours. H , tion#4in
Section 5 indicates that 260 minutes (4.3 hours) i
population to prepare to leave home.

1. Discuss how the distribution in Secti
survey information.
2. Since the total evacuation time cann

In contrast, Table 6-3,
rios,” shows 10% of

that summer implies that public
“Percent of Population Groups

e is no significant congestion within the
7.2, “Patterns of Traffic Congestion

’ rease in the amount of vehicles during
ment is supported by Figure 7.4, “Congestion Patterns at 2
acuate (Scenario 12).”

expected to occur during evacuation.
ial congestion will be managed?
ill congestion have on the ETE?

iscuss how pot
at effect, if an

13.03-***

ETE-9: Demand Estimation, Emergency Planning Zone and Sub-Areas
SRP Chapter 13.3, Requirements A and H; Acceptance Criterion 11
Basis: Appendix 4 to NUREG-0654 Section II.E.

Physical boundaries of the Protective Action Zones (PAZs) are described in Appendix L,
“Protective Action Zone Boundaries.” All zones are bound by major roads, county lines,
or rivers. The community of Pomaria appears to be bisected by PAZs E-1, E-2, and E-3.



The boundary for these zones is U.S. Highway 176, according to the description on page
L-2. Explain whether a densely populated area has been bisected by this boundary. If
so, provide a resolution for the boundary for these zones.

13.03-***

ETE-10: Traffic Capacity, Evacuation Roadway Network
SRP Chapter 13.3, Requirements A and H; Acceptance Criterio
Basis: Appendix 4 to NUREG-0654 Sections Ill.A, Section I

A. Appendix K, “Evacuation Roadway Network Char tains road
characteristics for the links and nodes, but there i
map in Figure 1-2, “Link-Node Analysis Networ
sector and quadrant boundaries. Provide a include the
nodes identified in Appendix K, “Evacuati
including sector and quadrant boundari

ection 9, “Traffic
tegy including access control
ix G, “Traffic Control.” It is not
imate (ETE) or how they

B. A traffic management strategy is included i
Management Strategy.” The i
points and traffic control point
clear how these strategies affe
are used.

1.

13.03-***

ETE-11:
SRP Chapter
Basis: Appendix

ty, Roadway Segment Characteristics
equirements A and H; Acceptance Criterion 11
o NUREG-0654 Section II.B

A. Appendix K, “Evacuation Roadway Network Characteristics,” lists lane widths as 1,
2, or 3 inferring two-lane roads, highways, and freeways. The actual width of the
lane is not provided. The field survey does not confirm whether lane widths are
greater than or equal to 12 feet, shoulder widths are wider than or equal to 6 feet,
and whether there are other impediments to through traffic as described in Chapter
12 of the Highway Capacity Manual. Provide information regarding lane widths.



B. Section 1.3, “Preliminary Activities,” states that the characteristics of each section
of the highway were recorded during field surveys. These included unusual
characteristics, such as narrow bridges, sharp curves, poor pavement, flood warning
signs, inadequate delineations, etc. In addition, Section 4, “Estimation of Highway
Capacity,” states that sections of roadway with adverse geometrics are characterized
by lower free-flow speeds and lane capacity.

1.  Identify the location and nature of the highway sections
characteristics, and describe how this information was r
Time Estimate calculations.

2. ldentify and discuss, with respect to Appendix K, ion Roadway
Network Characteristics,” which segments reﬂec roadway sections
within the roadway network.

3.  Describe the impact of these narrow roa
estimates.

C. Section 4, “Estimation of Highway Ca
employed based on empirical data collecte

data that supports the value of R=0.85, inclu value was determined.

13.03-***
ETE-12: Analysis of

A. Accordi
for winter,

ario Definitions,” ice was only evaluated
ice conditions were not evaluated for

onditions. Explain why only Regions 12 and 13 are affected
g 50% and 90% of the population.

not contain estimates for evacuation under icy conditions. Tables 8-6A and B,
“Transit Dependent Evacuation Time Estimates-Good Weather/Rain,” also do not
include estimates for ice conditions. Explain why icy conditions were not considered
in the estimates provided for schools and transit dependent people in Tables 8-5A/B
and 8-6 A/B.



13.03-***

13.03-***

10

ETE-13: Analysis of Evacuation Times, Report Format,
SRP Chapter 13.3, Requirements A and H; Acceptance Criterion 11
Basis: Appendix 4 to NUREG-0654 Sections IV.A.2, Section IV.B.1

A. The format of the Evacuation Time Estimate (ETE) is similar to that in Appendix 4
of NUREG-0654 but does not provide separate evacuation times for permanent
residents and transients. Provide separate evacuation estim r residents and
transients.

B. In Section 5, “Estimation of Trip Generation Time,”
Distribution No. 2 and Distribution No. 3, include a n

D. Table I-2, “Evacuation Time
6,908 vehicles for the 30% base

ay Emergency Planning Zone (EPZ) will be aware of the
tes. Provide the basis for the statement that 85% of the
PZ will be aware of the accident within 30 minutes.

Affected Population,” it takes longer to evacuate 95% of the population from the 2-
mile ring during midweek, weekend, good weather (Scenario 5), than all other
summer scenarios including the adverse weather conditions for the summer
midweek midday adverse condition (Scenario 2). It would appear, from the trip
generation data provided in Section 5, “Estimation of Trip Generation Time,” that an
evening scenario would mobilize more quickly and likely have a lower Evacuation
Time Estimate (ETE) for the 95% population. This same effect is shown in Table 7-
1B, “Time to Clear the Indicated Area of 90 Percent of the Affected Population,” and



Table 7-1A, “Time to Clear the Indicated Area of 50 Percent of the Affected
Population.” Explain the factors that cause the ETE for Scenario 5, in Table 7-1C, to
be longer than all other summer scenarios including Scenario 2.

C. Appendix F, Figure F-11, “Time to Prepare Home for Evacuation,” indicates that as
much as 360 minutes, or 6 hours, are required for the maximum time needed for the
last individuals to prepare to evacuate. They must then travel out of the EPZ. Table
7-1D, “Time to Clear the Indicated Area of 100 Percent of the Affected Population,”

end at approximately 97% of population evacuating. er these curves
are intended to approach 100 %, or whether the
extended.

13.03-***
ETE-15: Analysis of Evacuation Times, Meth

Queuing and delay times are discu [ di imulation Model: PC-
i indicated on the maps

evacuation is discussed in Section 12, “Confirmation
the evacuation process is effective, a stratified random
e survey are suggested as an alternative for others that may

on time for the people that will support the confirmation effort is not
discussed. This would include the time and resources needed to obtain the
telephone numbers for the plume exposure pathway Emergency Planning Zone
(EPZ) that are necessary prior to beginning the telephone survey. Provide
information regarding mobilization times for people who will be conducting the
evacuation confirmation.

11
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