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SECTION 1

INTRODUCTION

This study presents evacuation time estimates for those portions of
Illinois within the plume exposure pathway Emergency Planning Zone (EPZ)
for the Byron Nuclear Generating Station, hereafter referred to as Byron
Staticn. The Byron Station is located near the Rock River in Rockvale
Township, Illinois (Figure 1-1). The Byron Station plume exposure
pathway EPZ includes portions of Ogle and Winnebago Counties.

Figure 1-1 presents a map of the Byron Station EPZ.
1.1 PURPOSE

This evacuation time estimate study was developed by the Commonwealth
Edison Company to support the State of Illinois Plan for Radiological
Accidents (IPRA), Byron Volume VI, Revision 0, 2-84, and Commonwealth
Edison's Generating Stations Emergency Plan Byron Annex. The primary
purpose of this evacuation time estimate study is to assess the relative
feasibility of evacuation for the Byron Station Emergency Planning Zone.
The study 1identifies the approximate time frames associated with
evacuation based on a detailed consideration of the roadway network and
population distribution. It 1s 1important to note that this study
presents representative time frames for a range of seasonal, diurnal,
and weather conditions for the evacuation of various areas around the
Byron Station once a decision has been made to evacuate; while the Byron
Volume of IPRA is the detailed emergency operations plan for the Byron

Station EPZ.




1.2 SUMMARY

The evacuation time estimates presented in this study were developed
using the NETVACZ2 traffic simulation computer model. Detailed site-
specific evacuation road network and vehicle data and public response
time distributions were used in NETVACZ to determine evacuation time
estimates. For each of ten primary evacuation zones, evacuation time
estimates for the general population within the Byron Station EPZ were
developed for eight combinations of conditions: summer and winter
seasons; daytime and nighttime: normal and adverse weather. Results of
the general population evacuation time estimates for these eighty

scenarios, rounded to the nearest minute, are summarized in Table 1-1.

The computer analyses indicate that summer and winter evacuation time
estimates are similar. Table 1-1 shows that for normal weather
conditions in summer and winter, the general populaticn evacuation time
estimates for the full plume exposure pathway EPZ range from 184 to

191 minutes ‘during the day to 96 to 108 minutes at night. In adverse

weather, theses time estimates range from 216 to 225 minutes for day to

approximately 105 to 114 minutes for night scenarios.

Evacuation time estimates for the general population were also prepared
for various other evacuation scenarios in the 0-2, 0-5, and 0-10 mile
evacuation zones. Summer and winter normal weather 0-2 mile evacuation
time estimates range from 184 minutes during the day to 96 minutes at
night. Adverse weather condition evacuation time estimates for
0-2 miles for the same time periods are 216 minutes during the day and

105 minutes at night. The 0-5 mile estimates are slightly longer for




some scenarios, primarily due to the larger number of vehicles in the
0-5 mile zones. Normal weather conditions result in a range of 184 to

191 minutes for the day to 96 to 105 minutes at night. T 0-5 mile

o

adverse weather estimates range from 216 to 225 minutes during the day

to 105 to 113 minutes at night.

In normal } conditions, the

primary evacuation zones during the day are

range from 106 to 108 minutes, The adverse weather condition
estimates range from 225 minutes for daytime to 113 to 114 minutes for

nighttime.

In addition to an estimate of the time required to evacuate the general
population, NUREG 0654, Appendix 4 requires that separate estimates be
made of the times required to evacuate special facilities within the
EPZ. Accordingly, school districts and nursing homes within the

were analyzed in this study.

Special facility evacuation time stimates range from 35 minutes to
159 minutes for normal weather, and from 37 minutes to 163 minutes for
adverse weather scenarios. These estimates are based on winter
simulations for the general population, since schools are the most
numerous special facilities in the EPZ. Results of the special facility

evacuation time estimates are summarized in Annex A.

In addition to developing special facilites evacuation time estimates,
several Special Event simulations were also undertaken for special local
events such as the Autumn On Parade. The results of these Special Event

simulations are discussed in Section 6.




It is important to note that, due to the favorable roadway capacity to

population ratio, the evacuation time @estimates are relatively

insensitive to changes in population. Indeed, if the summer daytime
transient population 1is increased by 50 percent, the additional
evacuation time for the full EPZ summer day, normal weather evacuation

scenario is 10 minutes,.

This evacuation study was prepared in close coordination with the State
of Illinois Emergency Services and Disaster Agency (ESDA) personnel
responsible for the preparation of the Byron Volume of IPRA. This study
was favorably reviewed by Ogle County and State of Illinois ESDA

officials. Copies of this study were provided to these ESDA officials.




This study was prepared pursuant th recommendations of
NUREG-0654/FEMA-REP~1, Rev. 1! Appendix 4, Evacuation Time Estimates
within the Plume Exposure Pathway Emergency Planning Zone, the current
regulatory guidance for preparing evacuation time estimates. Section 2
presents the evacuation study areas and evacuation scenarios. Section 3

discusses the various demographic and ehicle data wutilized in this

-

study. Section 4 presents the evacuation time estimate methodology and

assumptions for both the general population and the special facilities.
Section 5 1is a description of the evacuation road network. Section 6
presents the evacuation time estimates. Section 7 presents the

conclusions and recommendations of this study.




TABLE 1-1
EVACUATION TIME ESTIMATES
GENERAL PUBLIC EVACUATION TiMES (1)

_Summer(3J) Minter(4)
Primary Dayt ime Nightt ime Dayt ime
Evacuation Zone (2) Normal Adverse Norma | § Normal Adverse Norma! Adverse

i
mile ,B 184 216 96 105 184 216 96 105
,B,C 188 105(6) 113(6) 188 223 105(6) 113(6)
.B,D 184 96 105 184 96 10%
,B.E 191 ’ 110 191 105 110
184 216 96 105 191 96 105
108(6) 114(6) 191 < 106(6) 113(6)
107 114 191 106 113

107(7) 114(7) 106(7) 113(7)

0-10 mile _ ; 107 1t . 25 106 113

Full EPZ A-J(5) 108(8) 114(8) 22 106(8) 113(8)

NOTES

Times have been rounded to nearest minute.

See fiqure 2-1 for evacuation study area locations.

As discussed in Section 3

As discussed in Section 3.2.

Full EPZ A-J Scenario is analyzed in accordance with the guidance of Appendix 4 of NUREG-0654/FEMA-REP~1, Rev. 1. This

analvsis verifies the appropriateness of the selection of the primary evacuation zone boundaries used in the other
Y PF 3 9

analyses
The .(;‘::i,‘?y Metal Finishing Co. n Byron has an estimated shutdown time of 90 minutes Consequently, the nighttime
evacuation time estimate for those employees needed to shut down the facility could increase to 125 and 135 minutes for
normal and adverse weather conditions, respectiveiy.

The Acme Resin Co. outside Oregon has an estimated shutdown time of 120 minutes. Consequently, the nighttime evacuation
time estimate for those employees needed to shut down the facility could increase to 145 and 155 minutes for normal and
adverse weather conditions, respectively

he Pine Crest Nursing Home in Mt. Morris has a facility mobilizetion time of 120 minutes. Consequently, the nighttime
evacuation time estimate for this facility could increase to 140 and 142 minutes, respectively.

as discussed in notes 6 and 7 above, the Acme Resin Co,., Quality Metal Finishing Co. and Pine Crest Nursing Home say have
longer evacuation times than estimated for the general public. The nighttime evacuation time estimates for *hese

facilities may increase to 125-145% minutes during normal weather conditions and 135-155 minutes during adverse weather

conditions
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SECTION 2

EMERGENCY PLANNING ZONE AND EVACUATION SCENARIOS

2.1 EVACUATION STUDY AREAS

The area studied for potential evacuation is the plume exposure pathway

emergency planning zone (EPZ) for the Byron Station. For the purposes
of this study several evacuation study areas were defined within the

EPZ.

The study areas © evacuation of the plume EPZ approximate the
0-2 mile, 2-5 mile, and 5-10 mile sector groupings suggested in
NUREG-0654, Appendix 4. | evacuation study areas were discussed
with and favorably review / officials of Ogle County and the

State of Illinois.

Figure 2-1 identifies the ten evacuation study areas. Table 2-1
identifies the location of these ten study areas and the local

communities contained within each study area.




2.2 PRIMARY EVACUATION ZONES

To facilitate preparation of realistic evacuation time estimates, the
evacuation study areas were grouped into ten primary evacuation zones.

These evacuation zones are designated as follows:

. 0-2 mile, Evacuation Study Areas A and B

. 0-5 mile, Evacuation Study Areas A,B and C

B 0-5 mile, Evacuation Study Areas A,B and D

. 0-5 mile, Evacuation Study Areas A,B and E

B C-5 mile, Evacuation Study Areas A,B and F @
- 0-10 mile, Evacuation Study Areas A through F and G

. 0-10 mile, Evacuation Study Areas A through F and H

- 0-10 mile, Evacuation Study Areas A through F and I

B 0-10 mile, Evacuation Study Areas A through F and J

- Full EPZ, Evacuation Study Areas A through J. (Full EPZ A-J

Scenario

[

s analyzed 1in accordance with the guidance of
Appendix 4 of NUREG-0654/FEMA-REP-1 Rev. 1. This analysis
verifies the appropriateness of the selection of the primary

evacuation zone boundaries u

Evacuation time estimates were developed for each of these primary

evacuation zones for the conditions discussed in the following s

(5 ]
0
.
-
O
-
n




2.3 EVACUATION SCENARIOS

Evacuation scenarios were developed to simulate evacuation conditions
determined by the combination of primary evacuation 2zones with a
specified season, time of the day, and weather condition during which an
evacuation may be necessary. There are ten primary evacuation 2zones,
two seasons (summer and winter), two time considerations (daytime and
nighttime), and twoc weather conditions (normal and adverse). Therefore,
a total of eighty evacuation scenarios were considered 1in this

evacuation time estimate study.

Seasonal and Diurnal Farameters

Section 3 describes demographic data 1in detail. The following

paragraphs summarize this description.

The summer season attracts additional visiting and transient populations
to the area of Byron Station, principally as vacationers to the
recreational facilities. Therefore, the summer daytime scenarios
include the permanent resident, daytime employee, visiting or transient
populations, and applicable special facilities populations. The summer
nighttime scenarios include the permanent resident, nighttime employee,

overnight transient and applicable special facilities populations.

The winter daytime scenarios include the permanent resident, daytime

employee, school district, and applicable transient and special
facilities populations. The winter nighttime scenarios include the
permanent resident, nighttime employee, and applicable transient and

special facilities populations.




The above baseline evacuation scenarios are representative of weekday
conditions because they occur most frequently. Additional simulations
of Special Events were undertaken (see Section 6, which address large
weekend events. These Special Events are the Autumn on Parade, which
occurs the first weekend 1in October, and large weekend events at the

Byron Dragway ancC Moto Sports Park.
Weather Parameters

Normal and adverse weather ondition considered. For the
purposes of this study, adverse weathe ns are assumed to reduce
road capacity 80 percent « 'mal weather ( and include
conditions tha

snow, 1cing

Transportation studies® and the opinions of recognized traffic experts®

indicate that such conditions can reduce road capacity to 76-92 percent

of normal weather capacity. Review of th /ron area meteorology has

revealed that these weather conditi occur, 1 an annual basis, about
10 percent of the time.’ It is important to note that this study does
not suggest that evacuations wil should occur under all adverse
weather conditions. ar certain extremely adverse weather conditions
where evacuation may be infeasible, the alternative protective action of

sheltering would be recommended.




Evacuation Area

0-2 Miles
North

0-2 Miles
South

2-5 Miles
Northeast

2-5 Miles
Southeast

2-5 Miles
Southwest

2-5 Miles
Northwest

5-10 Miles
Northeast

5-10 Miles
Southeast

5-10 Miles
Southwest

5-10 Miles
Northwest

NOTE :

LOCAL

Winnebago

Ogle
Winnebago

TABLE 2-1

COMMUNITIES BY EVACUATION STUDY AREA

Local Communitie

Rockvale Twp.
(Byron Nucleat

Rockvale Twp.,

(Byron Nuclear

Rockvale Twp., By
Marion Twp., Byron

Marion Twp., Pine Rock Twp.
P

Rockvale Twp., Oregon Twp.,
Pine Rock Twp., Oregon,

Rockvale Twp., Byron Twp.

Byron Twp.,

Marion Twp.,

Winnebago Twp., Seward Twp.,
Davis Junction, Stillman Valley,
Westfield Corners

Scott Tw Marion Twp., White

Rock Twp., Pine Rock Twp., Holcomb,

Davis Junction, Chana,
Paynes Point, Flagg Twp.

Oregon Twp., Nashua Twp., Pine
Creek Twp., Mt. Morris Twp.,
Rockvale Twp., Mt. Morris,
Daysville, Honey Creek

Rockvale Twp., Mt. Morris Twp.,
Leaf River Twp., Byron Twp.,
Seward Twp., Lightsville, Leaf
River, Myrtle, Egan

(1) See Figure 2-1 for Study Area Identification.
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SECTION 3

DEMOGRAPHIC AND VEHICLE DA1

Demographic information for this study was derived from the official

1980 census data.® Additional information was derived from field survey

work, and communications with Ogle County and State of Illinois
Emergency Services and Disaster Agency (E¢ f als. Further
information was obtained by Illinois ES per from al property
owners and employers. The vehicle : wer rom
demographic data and the average number of persons per household in Ogle
County. The study assumes one vehicle per household.

registered vehicles in 0Ogle and Winnebago

assumption. Figures 3-1 through 3-10 present

vehicle data by compass sector and distance

various seasonal and urnal conditions. As

the evacuation 1me

population.

This study fie 1,622 permanent residents with the evacuation
study areas. 1gu 3 an 3-2 present the permanent resident
population 1d vehicle da )y compass sector and distance. Tables 3-2
through 3-5 resent ) transient
populations. "0 l JUrpOSe his study
Appendiz 4,

population concentrations which

other special

include




and 3-13 identify the locations of transient populations, including

major employers and camps and recreation areas. Major employers are
shown on Figure 3-12. Health care facilities, campgrounds, and other

sim’lar institutions within the EPZ are shown on Figure 3-13.

The summer daytime period represents the period of greatest population.
This study identifies a summer daytime population of 44,493 peisons.
This figure was derived by adding the number of en yees, transients,
and - o5 ¥ facilities populations t] permanent
population. T summer daytime period also

vehicles due to the increase in transients. The

summer nighttime population 28,3 luding the permanent resident,
nighttime loyee, overnight

facilities populations.

This study identifies a winter daytime po

includes the permanent resident, daytime employee, applicable transient

and special facilities populations. The winter nighttime population is
representative of he permanent resident nighttime employee, and
applicable transient and special facilities populations, and is the

period with the ' number of individuals and vehicles.

Table 3-1 summarize e population and vehicle data by seasonal period
for each of the evacuation study areas. This population data does not
include short term events such Autumn on Parade and large events
at the Byron Dragway and Moto Sports Speedway. These events are

discussed in Section 3.4.




NUREG 0654, Appendix 4, recommends that the public transport-dependent

population be considered. There are no public transportation systems in

the Byron EPZ. Accordingly, this recommendation is not applicable.




SYTMMER SEASON

The summer season, d db h , extends from about Memorial
Day weekend through Labor Day There
population influx during

combinations are discussed in the fc wing sections.

Summer daytime population includes transients (e.g.

visitors, see Table 3 and applicable special facilities populations
(see Table ), in addition to the permanent reside it and employee
populations. Figures 3-2 and 3-4 present this data by compass sector

for population and vehicles, respectively.

3.1.2 Summer Nighttime Data

The summer nighttime population includes overnight transients (e.q.
motels and applicable campgrounds), and applicable special facilities
populations (see Table 3-5), in addition to the permanent resident and

nighttime employee populations. Figures 3-5 and 3-6 present this data

by compass sector for population and vehicles, respectively.




SEASON POPULATI

The winter

r through

Winter Daytime Da

Winter daytime popul

enrollments

creational

Winter naig
night-shif
Table 3

data are shown

defined by this study, extends from about Labor

includes the non-t« months,

ulation combinations are

esident school

applicable camps

and applicable special

daytime populations and vehicle

and

corresponding vehi







3.4 SPECIAL EVENTS POPULATIONS

The Special Event populations ; frequent short-term
activities or special events w de ( Included as Special
on Parade,
ear i1n Oc
events at Byron Dragway
on a weekend during the summer; and a
analysis of transient populations at the recreational ar
EPZ on a summer holiday to determine the sensitivity of

time estimates

The estimated number
Autumn on Parade
approximately
Dragway and the Mot

respectively, concurr najor racing events during summer .

generate the population f ) eclal n ensitivity

analysis of recreationa areas e transient population da for the
camps and r n - within the EPZ as 1identified

were increased b

d

The Specia Event
resident, employee

results of these




Dayt i me Nightt ime Dayt ime
ation{4) vehicles(D]) ulation(4) vehicles(D) P jation(4) vehi
657 3,032 1,2%7 430 6"
600 1,759 80« 359 , 600 e
1¢ > 62¢€ 4.914 .74 4,714 1,
192 134 39 134 92
) 31,139 )9 1,845 7,626
4 121 52 12 i
{36 1,601 4,436 2" 2 | 1,
» 34 3 B ) -
414 275 6,460 2,248 6, 81
43 ¢ / 433 859 , 855
i from the off 3 1G8 census data and fielad rvey work 3 ] 1Issed
t 11 5 for Qe ption of summer populiation b inat )
t ¢ 1 e de pLio f winter pop 3t t ymb i Na t
{ from Tab - - }=4, and 3-5 and Figures: -1, 3- 3«5, 3-7, and
j from 1 es 3-: L R 3=, and 3-5 and assumpt r ection § I
-8 and 10

TABLE 3-1

DEMOGRAPHIC AND VEHICLE DATA BY EVACUATION STUDY AREA

Summer{?2)

(1)

o 4
6H4¢
A86
he
1€

' >
{21 Popu
657
800
3,414
192
L. 9u*
uy 8 #y
n‘ U )
’
) )
433
' n 1
ta are prest

Nightt i ime

fation{i)

1 on

f

veh

229

gures

cles(2)




TABLE 3-2

SCHOOLS WITHIN THE EMERGENCY PLANNING ZONE (1)

Study
Area " School . of ‘\(,lnd(’h[*./ﬁt&(((31

341/30
187/15%

226/21

Morr

egon ( 402/41
380/29

445/

on Middle
R1714)
349/23
27730
467/41

400(4)

r is based acuation time
tes are relati ) n msitive
qure 3-11 for s 00 locations
SD ! ble for the development of IPRA, Byron

nformation provided State of srsonnel respons | €
f ¢

Vvolume V (See Reference 6
Numbers represent students plus staff




TABLE 3-3
MAJOR EMPLOYERS WIITHt!N¥ iHZ EMERGENCY PLANNING ZONE(1) (2)
Facility Direction/ Study
No.(3) _Miie Area Name of Manufacturer No, of Employees
Day Night
NNE/4-5 ; Quality Metal Finishing Co. 125 100
NNE/4%-5 > Kysor of Byron 15
SW/6-7 Acme Resin Co. 20
SSW/2-6 Atwood Vacuum Machine Co.
SSW/5-6 Cook Manufacturing
SSW/4-5 E.D. Etnyre & Co.
SSW/5-6 E.D. Etnyre & Co.
SW/6~7 Unimin Corp.
(Formally Martin Marietta
Aggregates)
SSW/4-5 Progressive Graphics
SSW/6~-7 woods Brothers Inc,
WSW/7-8 Kable Printing Co.
WSW/7-8 Kable News

E/O-1 B8yron Station

Notes

(1) fFor the purpose of this study, major employers 2re thase with 25 or more total emplOyees. This information is based on
e

data available in January of 1984. As discussed in 3sctior 1, the evacuation time estimates are relativvely insensitive

to changes in population,

This information was provided by State of |Illinois ESDA personnel responsible for the deve lopment of |PRA, Byron
volume V! (See Reference 6).

See fFigure 3-12 for employer locations.




TABLE 3-4

CAMPS AND RECREATION AREAS WITHIN THE
EMERGENCY PLANNING ZONE(1)

Direction/ Study
Mile Area Facility Name Periods of Operation fransient Population
Day Night

SW/8~-9 Lake LaDonna Summer/Day & Night 2000 1100
w/2-3 River Road Camping and Marina Summe r/Day Night 1000 500
Moto Sports Park Summe r/Day Night 5000 100

white Pines Ranch Summer/Day Night 250 250
Winter/Day Night 150 150

Byron Draqgway Summer/Day Night 1000 100

NNE/4-5 Lake Louise Summe r/Day Night 2000 1400

i

WSW/3-4 Strongho!d Camp Summer/Day ght 200 1450
winter/Day ght 70 70

Castle Rock State Park and Summer/Day 350 0
Nature Preserve Winter/Day 100 0

Lowden Memorial State Park Summer/Day ght 2600 100
i
Wwinter/Day ght 500 25

Camp Lowden 80) Scout Camp au lU('f/‘Ud'/ ght 200 200
F J f A ]
winter/Day Night 150 150

250

Camp McCormick Girl Scout Camp Summer/Day & ght 250
winter/Day ght 100 100

Kings Camp Summer/Day (ight 150 150
Byron Sport smen's Ciub Year-round 100 0

Lutheran Outdoor Ministry Summer/Day 250 >0
wWinter/Day & 140

SSE/8 Rochel le Conservation Club Summer/Day & - 50
Wwinter/Day 150

WSW/9~-10 Moosehart Camp RoOSS Summer/Day 60
Mt Morris Boat Club Summer/Day Lo
J

wWeld Memorial Park Summer/Day 50
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TABLE 3-5
HEALTH CARE FACILITIES, MOTELS AND COUN
WITHIN THE EMERGENCY PLANNING ZONE(
Direction/ Study Resident/Staff Population
M. le Area Facility Name Day Night
WSW/6~7 Mt. Morris Motel 22
SW/ 4-5 V.I1.P. Motel 24

NNE/3~-4 The Neighbors Nursing and
Care Center

SSW/5-6 white Pines Manor
Pine Crest Manor
Ogle County Jail

Black Hawk Trails Motel

Notes

formation was prth:lvli by State of (11inoas ESDA personnel respons ie for the development of IPRA, Byron

| (See Reference 6) information is based on data available in January 1984. As discussed
the evacuation time estimates are relatively insensitive to changes in population

3=13 for facility locations
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FIGURE 3-4
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FIGURE 3-6
VEHICLE DISTRIBUTION BY
COMPASS SECTOR-SUMMER NIGHT




FIGURE 3-7
POPULATION DISTRIBUTION
COMPLSS SECTOR-WINTER
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FIGURE 3-8
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FIGURE 3-10
VEHICLE DISTRIBUTION BY
COMPASS SECTOR-WINTER NIGHT
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SECTION 6

EVACUATION TIME ESTIMATES

GENERAL PUBLIC EV ON TIMES

Evacuation time estima
and travel times, were calculated
various combinations of the ten

discussed 1n Section 1 he n primary

analyzed for four population combinations

and normal and adverse

time est
time

avacuation zone.

1

model result

all primary evacuation 2zones do

significantly. Under normal weather conditions, evacuation

minutes for the daytime scenario and 106
nighttime scenario. For adverse weather

minutes durinc

ouring normal

evacuation z

evacuation

d

of the

iff

fu

4
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6.2 SELECTED SPECIAL FACILITIES EVACUATION TIMES

Evacuation time estimates and feasibility analyse selected sp

A

facilities in the Byron Station EPZ are presented in Annex A.
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It is important to note that, due to the favorable

population ratio, the evacuation time estimates

insensitive to changes in population.
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TABLE 6-2
SUMMARY OF EVACUATION TIME ESTIMATES

WINTER

General Public Evacuation

Times (minutes)(3) ¥

Primary Evacuation __Population (2) __VYehicles _Dayt ime Nighttime
Zone (1) Dayt ime Dayt ime Nightt ime Norma! Adverse Normal| Adverse

mile A,B 4,257 1,457 1,988 588 184 216 96 105
mile A,B,C 8,971 4,81 3,563 1,857 188 223 105(5) 113(5)
mile A,B,D 4,649 1,849 2,122 122 184 216 96 105
mile A,B,E 11,883 6,402 4,489 2,389 191 224 105 110

mile A,B,F 4,709 1,809 2,159 709 191 216 96 105

0-10 mile A-F,G 22,964 14, 846 7,955 5,416 191 22% 106(5) 113(5)

0-10
0=10
0«10

Full

NOTF

mile A=F,H 19,621 12,590 7,095 4,627 225 106 113
mile A=F, | 24,248 15, 565 9,015 5,77 ; 2: 106(6) 113(6)
mile A=F.J 20,296 12,993 7,255 4,772 23 106 113

EPZ A-J(4) 34,806 24,314 12,213 8,847 106(7) 113(7)

S

See fFigure 2-1 for evacuation study area locations.

Population is composed of permanent population and applicable transient and special facilities populations as discussed
in Section 3.2.

All times have been rounded to nearest minute.

See footnote (5) on Table 1-1.

The Quality Metal Finishing Co, in Byron has an estimated shutdown time of 90 minutes, Consequently, the nighttime
evacuation time estimate for those employees needed to shut down the facility could increase to 125 and 135 minutes for
normal and adverse weather conditions, respectively.

The Acme Resin Co. outside Oregon has an estimated shutdown time of 120 minutes. Consequent!y, the nighttime evacuation
time estimate for those employees needed to shut down the facility could increase to 145 and 155 minutes for normal and
adverse weather conditions, respectively.

The Pine Crest Nursing Home in Mt, Morris has a facility mobilization time of 120 minutes. Consequently, the nighttime
evacuation time estimate for this facility could increase to 140 and 142 minutes, respectively.

As discussed in notes % and 6 above, the Acme Resin Co., Quality Metal Finishing Co, and Pine Crest Nursing Home may
have longer evacuation times than estimated for the general public, The nighttime evacuation time estimates for these
facilities may increase to 125-145 minutes during normal weather conditions and 135-155 minutes during adverse weather
conditions.



TABLE 6-3

EVACUATION CONFIRMATION TIMES BY
PRIMARY EVACUATION ZONE(1
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NETVACZ DESCRIPTION




APPENDIX A

NETVACZ2 DESCRIPTION

This Appendix describes the general structure of the NETVAC2 Model and
three of its major features: the dynamic route selection, the priority

treatment of flow at unsignalized intersections, and the capacity

calculation.
General Structure

NETVACZ 1is organized in four basic units (procedures): the main program,
the data procedure, the preprocessor, anu the simulator. This section
briefly explains the functions of each of these units. The main program
controls the entire execution. It starts by calling on the data
procedure, which reads in the data and execution instructions, then
calls in the preprocessor, which performs some preliminary capacity
calculations. Next, the main program controls the simulation itself and
the reporting of the network conditions at specified intervals including
the plotting. This program also controls the rest of the reports and
the length of the simulation by terminating the program once the network

is empty (or after a specified time).

The data procedure reads in the network, the parameters and the options
to be used in the run. This subroutine uses a special list processing
technique to store the network; the link list is stored with both
forward and backward pointers. In other words, all the links pointing

into and out of any given node can be easily identified at any moment

A-2




during the simulation. This list processing technique 1is one of

keys to the model's computational efficiency.

On request, the data procedure performs a set of checks on the network
to ensure connectivity and validity. It also performs a set of checks
on the input data to identify coding errors. It is expected that these
checks would be performed only once for each site studied. If errors
are found, the routine keeps scanning the network until it has been
completely checked and thL: run is then terminated. The data procedure
also produces set of warnings if unlikely (but poussible) situations

are encountered.

The processor procedure converts the physical description of
into measures of capacity, speed and density. For each specified

of link, the preprocessor computes two types of

section capacity which 1is the capacity along the link

regardless of downstream intersection restrictions; and

approach capacity - which is the capacity of the link to handle

vehicles approaching the downstream .ntersect

Section capacities are associated with highway sections whereas the

traffic flow through intersections 1is controlled by the approach

capacity. NETVAC2 computes both capacities s they serve different
purposes. n c: y serves as an upper bound on

that can move along a link, restricting the number of vehicles




reach the intersection during a simulation interval and the number of
vehicles tui.2t can be loaded onto a link from the intersection. The
approach capacity, on the other hand, limits the number of cars that can
actually move through the intersection. Vehicles that reach the

intersection but cannot move through it are assigned to a queue.

The NETVACZ simulator 1includes two separate procedures, the link pass
and the node pass. The link pass handles the flow on the 1links while

the node pass handles the transfer of flow from link to link.
Dynamic Route Selection

NETVACZ does not wuse a pre-specified set of turning movements at each
intersection; instead, the turning movements are determined at each
simulation interval as a function of the changing traffic conditions and
direction of the links. Drivers approaching an intersection are assumed
to make a choice of outbound (away from the intersection) links based on
how fast this outbound link can get them to safety. This, in turn, is a
function of the direction of the outbound links (away from the nuclear

plant or hazard area) and the traffic conditions on the outbound links.

The route selection procedure used in NETVAC2 reflects the two
above-mentioned choice criteria through a user-supplied ‘'preference
factor" which 1is specified for each link and the speeds on each of the
outbound links. To facilitate the explanation of the route choice
mechanism, let PF1 denote the preference factor for the j-th outbound

link at some intersection. In other words, the relative 'a priori'

o o
'
£




prefercnce of 1link j is PF1PXPF, where the sum goes over all the links
N

emanating out of the node under considera*tion (including j).
probability, or the share of drivers choosing an outbound link j
a given intersection at (simulated) time t (t), is determined as a

function of the preference factors and the speeds on all the outbound

links are:

where U}(t> is the speed on link

during an evacuation is assumed to be myopic 1in : only
regarding the immediate outbound links at each intersection

to influence route choice decisions. A ] no that

computed for each incoming link separately due

from some links into some other links (a reference to the incoming

was omitted from the notation of the choice probability for clar

exposition).

Even under evacuation conditions, it can be expected th
certain links approaching an unsignalized intersection would
right of way over comi - ] from lower priority

Since it is not clear ha 1 “ior would correspond

existing intersect r0l he inpt to NETVAC2 inclu

Lil




user-specified li priority parameter
: o

indicating primary or secondary p

The volume of

‘h simulation int

of
primary priority

1é 1ntersec

he capacity

gap acceptance bel
distribution in

secondary prior

18

one of the

intersection

emitted into

to the residual capacity
1s zero, NETVACZ prov

approaches to allow

Note that

intersections

1n

W

D¢

ounda

ameter




priority) are treated identically in the model in all respects except

for the added constraint on the flow from secondary priority approaches.

Capacity Calculations

The capacity of a transportation facility is the maximum flow

go through the facility. NETVAC2 determines capacity two

first, the preprocessor assigns a section capacity and an
capacity to each link in the network. Second, approach
updated throughout the simulation depending on the conditions

peints in the simulation.

The capacity calculations are based on the Highway Research

Highway Capacity Manual (HCM). Following this reference

capacity is calculated in the preprocessor for

physical separation between opposing directions w ; approach
capacity 1s calculated as a function of the physical conditions (width,
parking, turning pockets, etc.), environmental conditions (area type,
peak hour and 1load factors), traffic characteristics (traffic mix and

percentage of turning movements), and approach type. Derivations of

these calculations are ocutlined in the users manual for the

As mentioned before, the approach capacities calculated in the
preprocessor are not the actual bounds on the flow. NETVAC2 adjusts the
approach capacity continuously in order to reflect the changin

vehicular movements resulting from the dynamic route selection. The




- th

capacity of the 1 approach coming into an intersection at simulation

interval t Ci(t) is given by:

Ci(t) = C, x AL(t) x AR(t)

where Ci is the standard capacity of link i calculated by the
preprocessor and AL(t) and AR(t) are the correction factors for left and
right turning movements, respectively. These correction factors are a
function of the percent of turning ¢traffic, the approach width, and

parking allowance, as suggested by the HCM. These factors do not apply

when the turning traffic is using special turning lanes or turning

pockets.
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APPENDIX B

EVACUATION NETWORK NODE IDENTIFICATION

Location

Rte. 64 & Church Rd.

Rte. 64 & Meridian Rd.
Lindenwood Rd. & Meridian Rd.
Church Rd. & Lindenwood Rd.
Holcomb Rd. & Church Rd.
Holcomb Rd. & Meridian Rd.
Rte. 72 & Meridian Rd.

Rte. 72 & Rothwell Rd.

Rte. 72 (Chicago St.) & Rte. 51

Rte. 72 & Stillman Rd.

Stillman Rd. & Holcomb Rd. (east of Stillman Rd.)

Stillman Rd. & Holcomb Rd. (west of Stillman Rd.)
Holcomb Rd. & German Church Rd.

Hill St., Seventh St. & Pine St.

Rte. 64 & German Church Rd.

Rte. 64 & Chana Rd.

Chana Rd. & Brick Rd.

Brick Rd. & Stillman Rd.

Daysville Rd., Honey Creek Rd. & Lowden Rd.
Rte. 64 & Daysville Rd.

Rte. 64 & River Rd.

Rte. 64 (Washington St.) & Third St.

Third St. & Gale St.




APPENDIX B (Cont)

r.ocation

Gale St. & Rte. 2 (Fourth St.)

Rte. 2 (Fourth St.) & Rte. 64 (Washington St.)
Rte. 64 & Monroe St.

Rte. 64 & Ridge Rd.

Ridge Rd. & Oregon Trail

Pines Rd. & Ridge Rd. (east of Ridge Rd.

Pines Rd. & Ridge Rd. (west of Ridge Rd.

Brayton Rd. & S. McKendrie Ave.
N. McKendrie Ave. & Rte. 64 (E. Hitt St.
Rte. 64 (E. Hitt St.) & Ogle Ave,
Mt. Morris Rd. & West Grove Rd.
West Grove Rd. & Leaf River Rd.
Rte. 2 & Mud Creek Rd.
Rte. 72 & Mt. Morris Rd.
72 & Main St.
72 & Pecatonica Rd.
2 & Rte. 72
Rte. 2 (Main St.) & Tower Rd.
Second St. & Tower Rd.
Union St. & Rte. 2 (Main St.)
Second St. & Union St.
Tower Rd. & Mill Rd. (east of Tower Rd.)

Tower Rd. & Mill Rd.




RPPENDIX B (Cont)

Location

Montague Rd. & Tower Rd.

Pecatonica Rd. & Montague Rd.

Rte. 72, German Church Rd. & River Rd.
Rte, 72 & Kishwaukee Rd.

Rte. 2 & Kennedy Hill Rd.

Kennedy Hill Rd. & McGregor Rd.
McGregor Rd. & Meridian Rd.

Rte. 2 & Meridian Rd.

Meridian Rd. & Kishwaukee Rd.

Stillman Valley Rd. & Meridian Rd.

Montague Rd. & Osborne Rd.

Westfield Rd., Kennedy Hill Rd. & Montague Rd.

Stillman Valley Rd. % Rothwell Rd.

Rte. 64, 1 block north of Monroe St.
Rte. 2 (Fourth St.) & Ford St.

Jackson St., between Rte. 2 & Rte. 64
Rte. 2 & Camling Rd.

Rte. 72 & Junction Rd.

Rte., 2 & Castle Rd.

Rte. 64 (W. Hitt St.) & S. Reynolds Ave.
Rte. 64 & White Rock Rd.

Lindenwood Rd. & Stiilman Valley Rd.

Brick Rd. & German Church Rd.




APPENDIX B (Cont)

Location

Honey Creek Rd. & Chana Rd.

Daysville Rd. (Daysville North City Limits)

River Rd. & Park Rd.

River Rd. Spring Creek Rd.

River Rd. Devil's Lane

River Rd. Razorville Rd.

River Rd. & Byron Dragway Entrance
Ash Rd. & German Church Rd.

German Church Rd. & N. Site Access Rd.
German Church Rd. & S. Site Access Rd.
Rte. 72 & Bradley St.

Stillman Rd. & Valley Dr.

Rte. 72 & Armour Rd.

Holcomb Rd. & Junction Rd.

Rothwell Rd. & Edson Rd.

Tower Rd. & Byron High School Entrance
Mt. Morris Rd. & Midtown Rd.

West Grove Rd. & Adeline Rd.

Kendall Rd. & Montague Rd.

Rte. 51, north of Utility Rd.

Rte. , west of Blackwood Rd.

Rte. 51 & Big Mound Rd.

Rte. 51 & Holcomb Rd.




APPENDIX B (Cont)

Node Location

BOS** Rte. 51 & Lindenwood Rd.

806** Rte. 64 & First St.

807** Chana Rd. & Flagg Rd.

808** Flagg Rd. & Daysville Rd.

809** Hay Rd. & Lowden Rd.

810%* Rte. 2, north of Nashua Township line
8l11** Ridge Rd. & Henry Rd.

812%*% Pines Rd. & Columbian Rd.

813%* Canada Rd. & Lowell Park

814** Rte. 64, east of Maple Grove Rd.

815** Grove Rd., east of Cedar Rd.
8l16** . 72, east of Adeline Rd.

817%* gan Rd. & Leaf River Rd.

818** Spielman Rd. & Montague Rd.

819** Pecatonica Rd., south of Murphy Rd.
820%* Osborne Rd., south of Edwardsville Rd.
821** Westfield Rd., south of Edwardsville Rd
822%* Severson Rd. & Montague Rd.

B823%* Meridian Rd., south of Tipple Rd.
824** Rte. 2 & Prairie Rd.

825%* Kishwaukee Rd. & Stillman Valley Rd.

*

Utilized as a vehicle entry node

**% Utilized as a vehicle exit node | ted outside the EPZ.




APPENDIX C

NETVAC2 COMPUTER OUTPUT




APPENDIX C

KEY TO NETVACZ COMPUTER PRINTOUT

Link identification number

Upstream node number (A-node) for associated link
Downstream node number (B-node) for associated link
Link length in fee: (A-node to B-node)

Approach width in feet

Link lane width in feet

Lateral clearance or shoulder width in feet = Distance

from edge of travel-way to obstructions along 1link
midblock

Number of lanes in direction of travel

Priority of movement along link, in reference t> movement
along intersecting links. Dominant or major link
approaches are classified as Priority 1. Secondary
(i.e., those link approaches controlled by stop signs,

yield signs, etc.) approaches are generally classified as
Priority 2.

Lane type, classified as follows:

One-way, no parking

One-way, parking on one side
One-way, parking on both sides

Two way, no parking

Two-way, with parking

Rural divided highway, no parking
Rural undivided highway, no parking
Freeways and expressways

OO S WM -

Area type, classified as follows:

Central business district
Fringe

Outer business district
Residential

Parking along link permitted
Parking along link prohibited

Free-flow or average speed over link in miles per hour

Jam Density or relative measure of 1link's carrying
capacity in vehicles per mile




FCAP

STR SPLT CAP

RGT SPLT CAP

LFT SPLT CAP

DIAG SPLT CAP

APPENDIX C (Cont)

User preference or movement along each outbound link in
terms of percentage. Preferences are initially assigned
based upon free-flow conditions. Actual route
assignments are calculated by the program, considering
the assigned preferences as well as speed, density and
capacity rzlationships.

Link capacity per lane

Identifies node destination of stroight movement
downstream node, and associated percent green signal
(split) and intersection capacity.

Identifies node destination of right-turn movement
downstream node, and associated percent green signal
and special turning lane capacity, if applicable.

Identifies node destination of left-turn movement
downstream node, and associated percent green signal
and special turning lane capacity, if applicable.

Identifies node destination of diagonal movement
downstrezm node, and associated percent green signal
and capacity.
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ANNEX A

EVACUATION FEASIBILITY ANALYSIS FOR
SCHOOL DISTRICTS AND NURSING HOMES
WITHIN THE BYRON STATION EPZ
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A.2 SUMMARY

These special facility evacuation feasibility analyses are based upon
the facility-specific Standard Operating Procedures developed in
conjunction with and 1in suppo )f the I 101S for

Accidents RA), Byron Volume VI. The applicable special
£

population and ciated vehicle demand data were incorporated in the

NETVACZ2 evacuation simulations
Using individual facili
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facilities were calculated.
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TABLE

BYRON EPZ

fTotal
Numbe of Number of >Choo | '
} ) \ Schoo | Population Population
‘ tudents 12 {12/83)

Oommur

5,005




TABLE A-2

BYRON EPZ SCHOOL DISTRICT EVACUATION TIMES

Mobilization
FTime for
Faculty, Staff ) SE ¢ Numbe r fe Mobilization
and Students Requ i ret { of Buses 3 ' rs Time for Buses

{minutes) vailabie (minutes )

NOTES

Assumed average bus

see note (3)

capacity of 60.
) on page 3 of 3




assistance is available as discussed in |IPRA Vol




TABLE A-2 (Cont)
Trave! Time from General Population
Total EPZ (minutes) Total Evacuation Evacuation Times
Notification Mobilization wWinter Day Ffime (minutes ) (minutes )
hoc Distr t fime (minutes) Time (minutes) Norma | Adverse Norma | Adverse Norma | Adverse
Byron Community 15 15-13¢ 8 12 38-159 §42-163 191 225
Ur t yohoo |l
District #226

Leafl R|ve 15 15 5 !/ 35 37 191 225
Community Unit
Schoo! District
#270

Oregon Community ! 15-133 o 13 59-157 63-161 191 22%
Unit Schoo
District #220

Mt. Morris 15 30-82 5 6 50-102{3)(4) 51=103(3)(4) 191 225
Community Umit
School District
#2611

Meridian Community 15 10-25 8 12 93-48 Q7-52 191 225
Unit School
District #223

NOTES:

(3) The 67 person population of the Ogle County Educational! Coop in Mt, would primarily use vehicles from
Bus Lines in an evacuation instead of school district buses and therefore this population has been included in
Mt Morris Schoo!l District population.

(4) These evacuati:on Lime frames are applicable to and representative of the evacuation time estimates for the Ogle
fducationa! Coop (OCEC) in Mt., Morris, The OCEC evacuation time estimates to 101 include a fac
mo zation time of 45 to 60 minutes and a concurrent transportation mobilization time of 60 minutes, Therefore
the OCEC evacuation time estimates are similar to the evacuation estimates the Mt. Schoo! District,

3 of 3




Nursing
Home

Pine
Crest
Manor
Nursing
Home

White
Pines
Nursing
Home

Neighbors
Nursing
Home

BYRON EPZ NURSINC

Number of
Residents

Day Night

112 112




IABLE A-§

EPZ NURSING HOME EVACUATION TIMES
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