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The following figures illustrate selected information from the ETE:

• Figure A4-1 illustrates the Plume Exposure Pathway EPZ, including the 
permanent resident population of each emergency response planning 
area.

• Figure A4-2 illustrates the permanent resident population of the Plume 
Exposure Pathway EPZ in a sector format

• Figure A4-3 illustrates the locations of reception centers assumed for 
conduct of the ETE.

• Figure A4-4 illustrates the evacuation routes for the Plume Exposure 
Pathway EPZ population in Somervell County.

• Figure A4-5 illustrates the evacuation routes for the Plume Exposure 
Pathway EPZ population in Hood County.

• Figure A4-6 illustrates the pre-selected radiological sampling and 
monitoring points.
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Figure A4-2 – Plume Exposure Pathway EPZ Permanent Resident 
Population by Sector
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EPPs address a range of actions needed to implement the contents of this Plan.  
The EPPs address, at a minimum, the following topics:

Additional plant procedures address various activities that are required to support 
the ongoing maintenance of emergency preparedness.  These supporting 
procedures are not included within the body of the EPPs.  These supporting 
procedures address, at a minimum, the following topics:

• Emergency Equipment Inventory and Operational Tests (see Plan Section 
II.H.10)

• Conduct of Emergency Drills and Exercises (see Plan Section II.N)

• Testing of Emergency Communications Systems (see Plan Sections II.N, 
II.F)

• Emergency Preparedness Training (see Plan Sections II.G.5, II.O, II.P.1)

• Maintaining Emergency Preparedness (see Plan Section II.P)

EPP Topic
Corresponding COL  Emergency Plan 

Section(s)
Assessment of Emergency Action Levels, 
Emergency Classification and Plan Activation

Section II.D

Notifications Sections II.A.1, II.E, II.L.1 
Emergency Communications Systems and 
Equipment

Section II.F

Protective Action Recommendations Sections II.J.7, II.J.10
Activation and Operation of the Technical Support 
Center (TSC)

Sections II.A.1, II.B, II.E.2, II.H.1

Activation and Operation of the Operations 
Support Center (OSC)

Sections II.A.1, II.B, II.E.2, II.H.1

Activation and Operation of the Emergency 
Operations Facility (EOF)

Sections II.A.1, II.B, II.E.2, II.H.1

Activation and Operation of the Joint Information 
Center (JIC)

Section II.G.3

Evacuation and Accountability Sections II.A.1, II.J.2, II.J.4, II.J.5
Core Damage Assessment Section II.I
On-Site/In-Plant Radiological Surveys and 
Off-Site Radiological Monitoring

Section II.B.5, II.I.7

Use of Thyroid Blocking Agents Section II.J.6
Emergency Exposure Guidelines and Personnel 
Dosimetry

Sections II.K.2, II.K.3

Decontamination Sections II.K.5, II.K.7
Obtaining and Analyzing High Activity Samples 
Under Emergency Conditions

Section II.I

Emergency Media Relations Section II.G
Reentry, Recovery, and Closeout Section II.M
Duties and Responsibilities of the Emergency 
Coordinator / Recovery Manager

Sections II.B, II.M

Emergency Repair and Damage Control and 
Immediate Entries

Section II.O

Security Events Section II.E.1
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Luminant establishes and maintains inventories of emergency response 
equipment and supplies in on-site and off-site facilities, cabinets, and footlockers 
for use by emergency response personnel in the ERFs and by Luminant’s off-site 
field monitoring teams.  On-site, this equipment is stored in such places as the 
CR, TSC, OSC, EOF and NOSF.  Off-site, this equipment is staged in such places 
as County Emergency Operating Centers (EOCs), hospitals, and reception 
centers.

Self-Contained Breathing Apparatus (SCBAs) and supplementary SCBA bottles 
are maintained for the CR.  SCBAs are also maintained at the NOSF.

Luminant vehicles equipped with radiological monitoring equipment are available 
for use by Off-site Field Monitoring Teams.  Off-site field monitoring kits are 
located in the NOSF.  The kits contain supplies and equipment listed below.

The specific type and amount of equipment and supplies in each on-site or off-site 
facility, location, or kit is identified on a facility inventory worksheet.  The inventory 
worksheet is prescribed by and maintained in accordance with an EPP.  The 
actual inventories are based on the activities that occur in, or are dispatched from, 
each individual facility.  

The following listing, by category, represents typical emergency response 
equipment and supplies maintained:

Personal Protection and Dosimetry 
Coveralls, shoe covers, gloves, hoods
Thyroid Blocking Drugs (KI)
Thermoluminescent Dosimeters (TLDs), dosimeters
Respiratory Protection Equipment
Extra Clothing

Radiological Monitoring
Geiger-Mueller (GM) and Ionization Chamber instruments (e.g. count rate and 
dose rate survey instruments)
Air Sampler, equipped with sampler head for particulates and silver zeolite 
collectors
Particulate filter and silver zeolite cartridges

Contamination Control
Modesty clothing, plastic bags, signs/barricades, Step-Off Pads, tape, 
decontamination supplies

Communications
Vehicle-installed radios, base stations, handheld radios

Miscellaneous
Portable Lights
Computer equipment
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Instrument check source
Plans, procedures, and drawings
Clerical supplies, Maps, Clipboards, Tweezers
Radiological control posting and warning supplies
Batteries and Other Expendables
First-aid supplies
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Appendix 8 – Cross-Reference to Regulations, Guidance, and State 
and Local Plans

Note:  To a limited extent, certain details of the State of Texas and 
Somervell and Hood Counties’ Plans may not yet reflect the addition of 
CPNPP Units 3 and 4.  Such details are developed at a later date 
consistent with the commitments outlined in the certification letters listed in 
Appendix 7 of this Plan.
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Table A8-1 COL Emergency Plan Cross-Reference

Requirement Corresponding COL Emergency Plan 
Provision

10 CFR 50.33(g) I.C.2, II.P.6

10 CFR 50.47(b)(1) II.A, II.B, II.C

10 CFR 50.47(b)(2) II.A, II.B, II.C, II.E, II.F

10 CFR 50.47(b)(3) II.A, II.B, II.C, II.H

10 CFR 50.47(b)(4) II.D, App. 1

10 CFR 50.47(b)(5) II.E, II.F, II.J

10 CFR 50.47(b)(6) II.E, II.F, II.J

10 CFR 50.47(b)(7) II.G

10 CFR 50.47(b)(8) II.H

10 CFR 50.47(b)(9) II.H, II.I

10 CFR 50.47(b)(10) II.J, II.K

10 CFR 50.47(b)(11) II.J, II.K

10 CFR 50.47(b)(12) II.L

10 CFR 50.47(b)(13) II.M

10 CFR 50.47(b)(14) II.N

10 CFR 50.47(b)(15) II.O

10 CFR 50.47(b)(16) II.P

10 CFR 50.72(a)(3) II.E.1

10 CFR 50.72(a)(4) II.F.1.g

10 CFR 50.72(c)(3) II.E.4

10 CFR 50 App E.III COL Emergency Plan

10 CFR 50 App E.IV COL Emergency Plan, including App. 4 
and Evacuation Time Estimate

10 CFR 50 App E.IV.A II.A, II.B, II.C, II.E, II.F, II.J, II.K, II.L

10 CFR 50 App E.IV.B II.D, II.H, II.I, App. 1

10 CFR 50 App E.IV.C II.A, II.D, II.E. II.F, App. 1

10 CFR 50 App E.IV.D II.A, II.E, II.F, II.G, App. 3

10 CFR 50 App E.IV.E II.B, II.F, II.H, II.I, II.L, II.N, App. 2, App. 6

10 CFR 50 App E.IV.F II.N, II.O

10 CFR 50 App E.IV.G II.P

10 CFR 50 App E.IV.H II.M

10 CFR 52.79(a)(41) N/A – No exceptions taken 
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NA = Not Applicable

Table  A8-3 COL Emergency Plan Appendix 3 
Cross-Reference

NUREG-0654 Appendix 3 Criteria for 
Acceptance

COL Emergency Plan Appendix 3

A II

B.1 II

B.2.a II.A

B.2.b III.B

B.2.c III.C

B.3 II

C.1 V

C.1.a V.A

C.1.b V.A

C.1.c IV

C.1.d II,V.B

C.1.e NA

C.1.f NA

C.1.g NA

C.2.a NA

C.2.b NA

C.2.c NA

C.2.d NA

C.3 III.A, III.G, III.H, III.I

C.3.a III.D

C.3.b III.D

C.3.c III.C, III.E

C.3.d III.D

C.3.e III.E

C.3.f NA

C.3.g IV.A

C.3.h.1 III.F, VI.B, VI.C

C.3.h.2 III.F, VI.B

C.4.a NA

C.4.b NA

C.4.c NA

C.4.d III.C



Comanche Peak Nuclear Power Plant, Units 3 & 4
COL Application

Part 5 - Emergency Plan

Revision 2A8-25

Table A8-4 Evacuation Time Estimate Cross-Reference 
 (Sheet 1 of 6)

I. INTRODUCTION                                                                   ETE Section
This section of the report should make the reader aware of 
the general location of the nuclear power plant and plume 
exposure pathway emergency planning zone, and generally 
discuss how the analysis was done.

Section 1

A.  Site location and emergency planning zone

A vicinity map showing the plant location shall be provided 
along with a detailed map of the plume exposure pathway 
emergency planning zone (EPZ). The map shall be legible 
and identify transportation networks, topographical features 
and political boundaries. (See planning element J.10.a)

Section 1, Figures 1-1, 3-1 
and 6-1.

B. General Assumptions

All assumptions used in the analysis shall be provided. The 
assumptions shall include such things as automobile 
occupancy factors, method of determining roadway 
capacities, and method of estimating populations.

Section 2

C. Methodology

A description of the method of analyzing the evacuation 
times shall be provided. If computer models are used, 
a general description of the algorithm shall be provided along 
with a source for obtaining further information or 
documentation.

Section 2, Appendices B,C 
and D

II. DEMAND ESTIMATION
The objective of this section is to provide an estimate of the 
number of people to be evacuated. Three potential 
population segments shall be considered: permanent 
esidents, transients, and persons in special facilities.

Section 3, Section 8, 
Appendix E

Permanent residents include all people having a residence in 
the area, but not in institutions.

Section 3, Table, 3-1, Figures 
3-2, 3-3

Transients shall include tourists, employees not residing in 
the area, or other groups that may visit the area.

Section 3, Non-EPZ resident 
employees and transients 
treated separately. Figures 

3-4, 3-5, 3-6, and 3-7.
Special facility residents include those confined to institutions 
such as hospitals and nursing homes.

Section 8, Appendix E

The school population shall be evaluated in the special 
facility segment. Care should be taken to avoid double 
counting.

Section 8, Appendix E

A. Permanent Residents

The number of permanent residents shall be estimated using 
the U. S. Census data or other reliable data, adjusted as 
necessary, for growth. (See planning element J.10.b.).

Section 3, Tables 3-1 and 3-2

This population data shall then be translated into two 
subgroups:  1) those using autos and those without autos.

With autos – Section 3
Transit Dependent – Section 

8
The number of vehicles used by permanent residents is 
estimated using an appropriate auto occupancy factor. A 
range of two to three persons per vehicle would probably be 
reasonable in most cases. 

Telephone survey of EPZ 
Residents – Appendix F
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An alternative approach is to calculate the number of vehi-
cles based on the number of households that own vehicles 
assuming one vehicle per household is used in evacuation. 
Regardless of the approach used, special attention must be 
given to those households not having automobiles. The 
public transport—dependent population must, therefore, be 
considered as a special case.

Households with autos – 
Section 3, Transit Dependent 

Households – Section 8

B. Transient Populations 

Estimates of transient populations shall be developed using 
local data such as peak tourist volume and employment data 
for large factories.

Section 3, Appendix E

Automobile occupancy factors would vary for different 
transient groups. Tourists might have automobile occupancy 
factors in the range of three to four while a factory would 
probably have a factor of less than 1.5 persons per vehicle.

Section 2, Section 3, 
Appendix E

This population segment along with the permanent 
population subgroup using automobiles constitutes the 
general population group for which an evacuation time 
estimate shall be made.

Section 6, Table 6-4 
summarizes vehicles 

evacuating

C. Special Facility Population

An estimate for this special population group shall usually be 
done on an institution-by-institution basis.

Section 8, Appendix E

The means of transportation are also highly individualized 
and shall be described.

Section 8

Schools shall be included in this segment. Section 8
D. Emergency Planning Zone and Sub-areas 

The sub-areas for which evacuation time estimates are 
required must encompass the entire area within the plume 
exposure EPZ.

Section 6, Appendix L

Additionally, evacuation time estimates are also required for 
simultaneous evacuation of the entire plume exposure 
pathway.

Section 7, Appendix J

The areas to be considered are as follows: 

Radius                                       Area 

about 2 miles four 90 degree sectors 

about 5 miles four 90 degree sectors 

about 10 miles (EPZ) four 90 degree sectors 

about 10 miles (EPZ) entire EPZ

3 sector approach suggested 
in NUREG/CR-6863 was 

used. Table 6-1, Appendix H.

When making estimates for the outer sectors, assume that 
the inner adjacent sectors are being evacuated 
simultaneously.

Section 2, Figure 2-1

The boundaries of the sub-areas shall be based upon the 
same factors as the EPZ, namely demography, topography, 
land characteristics, access routes, and local jurisdictions. To 
the extent practical, the sector boundaries shall not divide 
densely populated areas.

Figure 6-1, Appendix L

Where meteorological conditions such as dominant wind 
directions, warrant special consideration, an additional sub—
area may need to be defined and a separate estimate made 
for this case.

3 sector approach suggested 
in NUREG/CR-6863 was 

used. Table 6-1, Appendix L

Table A8-4 Evacuation Time Estimate Cross-Reference 
 (Sheet 2 of 6)
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The EPZ and its sub-areas shall be identified by mapping on 
United States Geological Survey (USGS) 7-1/2-minute series 
quadrant maps when available.

Highly detailed Geographical 
Information Systems (GIS) 
maps provided. Figures 3-1 

and 6-1; Appendix H.
Special facilities shall also be noted on these maps, to the 
extent that their locations can be geographically specified.

Appendix E – location of facil-
ity given by compass direc-
tion and distance from the 

plant
Populations shall be provided by evacuation areas as 
specified in planning element J.10.b.

Table 3-1 – permanent resi-
dent population by ERPA

For the purpose of determining evacuation times it may also 
be useful to summarize population data by sector and 
distance from the plant. Figure 1 is an example of such a 
summary.

Figures 3-2, 3-4, and 3-6 – 
population rose for residents, 

transients and employees, 
respectively

Separate totals shall be provided for the three population 
segments. Figure 2 shows the population totals translated 
into the number of vehicles estimated to be used in 
evacuation.

Figures 3-3, 3-5, and 3-7 – 
vehicle rose for residents, 

transients, and employees, 
respectively

III. TRAFFIC CAPACITY
This section of the report shall show the facilities to be used 
in evacuation. It shall include their location, types, and 
capacities.

Section 4,  Appendix K

A complete review shall be made of the road network. 
Analyses shall be made of travel times and potential loca-
tions for serious congestion in potential corridors. (The 
analyses may be simplified In extreme rural areas.)

Section 1.3. Detailed road 
survey conducted.

The entire road network shall be used but local routes shall 
be carefully selected and analyzed to minimize their impact 
on the major routes should queuing or cross traffic conflicts 
occur.

Care shall be taken to avoid depending only on high-capacity 
interstate and similar type routes because of limitations of 
on-ramp capacities.

Figure 1-2.

Alternatively, special traffic management plans may be 
developed to effectively utilize available capacity. Evacuation 
shall be based on general radial dispersion.

Section 9, Appendix G

A. Evacuation Roadway Network 

A map showing only those roads used as primary evacuation 
routes shall be provided. Figure 3 is an example. The map 
need not show local access streets necessary to get to the 
evacuation routes.

Section 10

Each segment of the network shall be numbered in some 
manner for reference. 

Appendix K

The sector and quadrant boundaries shall also be indicated. 
(See planning elements J.10.a and b.).

Appendix H

B. Roadway Segment Characteristics 

A table such as example Table 1 shall be provided indicating 
all the evacuation route segments and their characteristics, 
including capacity. The characteristics of a segment shall be 
given for the narrowest section or bottleneck if the roadway is 
not uniform in the number of lanes throughout the segment.

Appendix K

IV. ANALYSIS OF EVACUATION TIMES

Table A8-4 Evacuation Time Estimate Cross-Reference 
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As indicated previously, evacuation time is composed of sev-
eral components. Each of these components shall be 
estimated in order to determine the total evacuation time.

A. Reporting Format

Table 2 shows the desired format for presenting the data and 
results for each type of evacuation.  Each of the evacuation 
time components is presented along with the total evacuation 
time.

Section 7, Appendix J. 
Results provided in tabular 

and graphical format

Two conditions -- normal and adverse--are considered in the 
analyses. Adverse conditions would depend on the
 characteristics of a specific site and could include flooding, 
snow, ice, fog or rain. The adverse weather frequency used 
in this analysis shall be identified and shall be severe enough 
to define the sensitivity of the analysis to the selected events. 
These conditions will affect both travel times and capacity. 
More than one adverse condition may need to be considered. 
That is, a northern site with a high summer tourist population 
should consider rain, flooding, or fog as the adverse 
condition as well as snow with winter population estimates.   

Good weather, rain, and ice 
(where applicable) consid-

ered. See Section 2.

The text accompanying the table shall clearly indicate the 
critical assumptions which underlie the time estimates; e.g., 
day versus night, workday versus weekend, peak transient 
versus off—peak transient, and evacuation on adjacent 
sectors versus nonevacuation.

Figure 2-1 – voluntary and 
shadow evacuation 

considered. Sections 2.2 and 
2.3 list all assumptions. Table 

6-3 details evacuation 
percentages by Scenario.

The relative significance of alternative assumptions shall be 
addressed, especially with regard to time dependent traffic 
loading of the segments of the evacuation roadway network. 
Some modification of the reporting format may be 
appropriate, depending on local circumstances.

Appendix I presents several 
sensitivity studies.
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B. Methodology 

The method for computing total evacuation time shall be 
specified. Two approaches are acceptable. The simplest 
approach is to assume that events are sequential. That is to 
say, for example, that no one begins to move until all persons 
are warned and prepared to leave before anyone starts 
moving. The time is estimated by simply adding the 
maximum time for each component. This approach tends to 
overestimate the evacuation time. 

The second approach, which is more complex and will be 
discussed further, is to combine the distribution functions for 
the various evacuation time components. This second 
approach may result in reduced time estimates due to more 
realistic assumptions. The added complexity of analysis, 
therefore, may be warranted at sites with long evacuation 
times.

When distribution functions are used, estimates are made of 
the likelihood that each stage in an evacuation sequence will 
be accomplished within a given period of time. These 
conditional probabilities depend upon completion of the 
preceding stage. For example, formulation of family units or 
other evacuation groups does not commence until 
notification is received. Some of these distribution functions 
must be based on the judgment of the estimators. 
Computation of the joint distribution functions of evacuation 
times are made. Typically, the joint distribution assumes the 
form of an S—shape curve as shown in Figure 4. The 
evacuation time function is fairly smooth for large 
homogeneous population segments such as the general 
public. Special facilities, such as hospitals and industrial 
centers, produce less smooth functions, or discontinuous 
ones. The assessment of evacuation time may be easily 
updated should further analyses be conducted, assumptions 
changed, or new plans developed. When distributions are 
used, distribution functions for notification of the various 
categories of the evacuee population shall be developed. 
The distribution functions for the action stages after 
notification predict what fraction of the population will 
complete a particular action within a given span of time. 
There are separate distributions for auto—owning 
households, school population, and transit dependent 
populations. These distribution functions can be constructed 
in a variety of ways, depending greatly on the kinds of data 
available for the actual site being studied. The previously 
developed conditional distributions are combined to develop 
the time distributions for the various population segments 
departing their home or other facility from which they are 
being evacuated. For example, for the auto—owning 
population segment1 these vehicles are then loaded onto the 
roadway network in order to compute travel times and 
delays.

Section 5 and Appendix F – 
trip generation curves are 

based on the results of a tele-
phone survey of EPZ resi-
dents. Figures 5-2 and 5-3 
show the S-curves used, 

while Table 5-8 details the trip 
generation rates.
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Regardless of the means by which the time and amount of 
traffic to be loaded on the network is determined (i.e., 
sequentially or using distribution functions), it is necessary to 
calculate the on—road travel and delay times. In this step, 
traffic from each sector is assigned to available evacuation 
routes, and, if assigned volumes exceed capacity, delay 
times must be calculated using a queuing analysis. Traffic 
queue (backup) locations and estimated delay times should 
be indicated on the area map.  

Section 7 – Congestion 
diagrams provided. Section 4 

details how the model 
(PC-DYNEV) handles delay 

calculations.

An estimate of the time required to evacuate that segment of 
the non— car—owning population dependent upon public 
transport shall be made, in a similar manner to that used for 
the auto-owning population. This estimate shall include 
consideration of any special services which might be initiated 
to serve this population subgroup. Such services might 
include fixed-route departures from designated assembly 
points.  Estimates for special facilities shall be made with 
consideration for the means of mobilization of equipment and 
manpower to aid in evacuation and the needs for designated 
employees or staff to delay their evacuation in order to shut 
down industrial facilities.

Section 8.4 details 
evacuation for 

transit-dependent population. 
Figure 8-2 provides proposed 

bus routes. Table 8-7 
provides ETE for transit 

dependents for good and 
adverse weather.

Each special facility shall be treated on an Individual basis. 
Weather conditions and time of day conditions shall be 
considered.  Consideration shall be given to the impact of 
peak populations including behavioral aspects.

All of the results shall be reported in the format previously 
indicated. This format summarizes the maximum time for 
each component and for each sector.   The components may 
or may not be directly additive based on the methodology 
used and stated in the report. Where distribution functions 
are used the percentage of the population as a function of 
time should be reported (See Figure 4 for an example 
format).

Schools and Medical 
Facilities are handled on an 
individual basis. See Section 

8.

V. OTHER REQUIREMENTS
The time required for confirmation of evacuation shall be 
estimated. Candidate methods include visual confirmation by 
aircraft or ground vehicles and telephone confirmation.

Section 12

Specific recommendations for actions that could be taken to 
significantly improve evacuation time shall be given. Where 
significant costs may be involved, preliminary estimates of 
the cost of implementing these recommendations shall be 
given.

Section 9 and Appendix G 
provide a detailed traffic 

management plan which has 
been reviewed with state and 

local law enforcement 
officials

A review of the draft submittal by the principal organizations 
(State and local) involved in emergency response for the site 
shall be solicited and comments resulting from such review 
included with the submittal.

This is not included in the text 
of the report; however, we 
have documentation of the 
comments received and the 

corrective actions taken
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