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L INTRODUCTION .
In Criteria for Preparation and Evaluation of Radiological Emergency Respon
Plans and P redness in rtof N r Power Plants (NUREG-0854, FEMA-REP-
1: Rev. 1, November 1S80; hereafter referred to as NUREG-0854), the U.S. Nuclear
Regulatory Commission (NRC) and the Federal Emergency Management Agency
MA) called upon power plant licensees as well as state and local agencies to prepare
evacuation time estimates for the population within a 10-mile radius plume exposure

pathway referred to as the Emergency Planning Zone (EPZ). The approach for
preparing the evacuation time estimates is documgnted in Appendix 4 of NUREG-0854.

This report is prepared in response to Appendix 4 and presents estimates of the

evacuation travel time for the 10-mile EPZ surrounding the James A. FitzPatrick/Nine

Mile Point site in: Oswego County, New York. This report is an update of an evacuation -

time estimate report prepared in May 1984 for the same nuclear power facilities. Since
the May 1884 evacuation travel time estimates were prepared, four significant factors
affecting evacuation time have changed, including: .

1. Availability of 1990 Census Data - The earlier travel time estimates were
primarily based on two sources of demographic data - the 1980 Census projections of

1884 population, and Oswego County Planning Department projections. More accurate

and detailed 1980 Census data is now available to update 1891 population data,

however, the 1990 Census does not contain employment statistics and estimates of

vehicles per household at this time. As-described later in this report, other sources of
data were used to update ernployment information.

2. ~ On-Site Construction - Construction at the Nine Mile Point Unit 2 Power
Plant has been completed. Up to 6,000 construction workers were empioyed during the
mid-1980's. This sizable segment of employment is no longer considered during
evacuation scenarios; however, some on-site personnel are included in the evacuation
estimates as determined by the New York Power Authority (NYPA) and Niagara Mohawk
Power Corporation (NMPC)...... . - - Ce e Nt e

3. Changes to the Oswego County Radiological Emergency Preparedness
Plan (REPP) - Reception center assigriments have been modified. All special facilities
-are now evacuated to facilities in the greater Syracuse area. Different bus companies
are now participating in the plan, and some bus routes have been modified. These
revisions are considered-in this update of the evacuation travel time estimates.

- 4, Harborfest and Classic Weekend evacuation scenarios are included in this
report. The “worst case" scenario to be evacuated during Harborfest would occur during
the fireworks display which is estimated to be the peak period of attendance. Peak
attendance during the Classic Weekend .is anticipated to occur during & Sunday

afternoon. ‘

The report dated February, 1992 has been revised to reflect new 1891 permanent
resident population estimates in the EPZ. The original estimates contained in the
February, 1992 report were in error because the computerized map system used to
obtain information from the 1930 Census was digitized incorrectly. As such, revisions to
the February, 1992 report are noted by a revision date in the lower right hand corner of
the page and a revision bar in the right hand margin indicating the change.

The evacuation travel time estimates included herein are based on the emergency
response implementation procedures in the REPP. The population data, special facility

1-1 Rev. July, 1993
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information, evacuation routes, vehicle inventories, and other parameters necessary to
determine evacuation time are consistent with the most récent version (April, 19891) of
the plan. As such, this report is an integral component of the Oswego County REPP,
and provides valuable information to be used by decision makers in the event of an
incident at the James A. FitzPatrick/Nine Mile Point site.

A.  Site Location
The James A. FitzPatrick/Nine Mile Point nuclear power site is located on the

shore of Lake Ontario in the Town of Scriba, Oswego County, New York. The site

consists of the James A. FitzPatrick Nuclear Power Plant (JAFNPP) and the Nine Mile

Point Nuclear Stations (NMPNS), Units 1 and 2. The JAFNPP is located adjacent to and

east of the NMPNS. The site is located approximately 7 miles northeast of the City of
Oswego, 38 miles northwest of Syracuse, 55 miles east of Rochester, and 135 miles east
of Buffalo. Throughout this report, the acronym JAF/NMP refers to the site of all three
nuclear facilities, not to a particular power plant. The location of JAF/NMP is shown in

Figure 1.

B. .General Assumptions and Methodol

The general assumptions and methodologies used to prepare these evacuation
travel time estimates are detailed in the various sections of this report or in its
appendices. For example, population information is summarized in Section II. Roadway

capacity information and vehicle availability are summarized in Section Ill. The actual
evacuation travel times are presented in two formats and summarized in two different

report locations:

S I By Sector, for the longest and shortest evacuation time scenarios, in
Section V. .

2. By Eme‘rgency Response Planning Area (ERPA), for eight different

g\/ca!cgaﬁon scenarios, in Appendix‘G.- These scenarios are for a full EPZ evacuation and
include: S

School-in-Session
School-not-in-Session
Summer/Holiday Weekend
Winter/Holiday Weekend
'Evening

Nighttime :

Classic Weekend
Harborfest '

0000O0O0OO0OO
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. DEMAND ESTIMATION

This section of the report discusses the demographic analysis performed for the
JAF/NMP EPZ. The basic objective of the analysis is to determine the number, iocation,
and temporal characteristics  of the population to be evacuated. Three population
categories have been considered: permanent residents, transients, and persons in

" special faciiities, as specified in NUREG-0854. The population categories have been
-analyzed for various geographic areas as discussed below. v

A. mergency Plannin N m n r
Emergency Planning Zone ' ‘

- As shown in Figure 2, the plume exposure pathway EPZ is defined by an
irregularly shaped boundary located apgroximately 10 miles or further frem s
JAF/NMP site. The perimeter of the EPZ follows physical and/or political boundaries as
much as practical to facilitate recognition of the boundary by the public. The EPZ
encompasses, where reasonable, entire political subdivisions to minimize the
segregation that would occur if a true 10-mile radius boundary were used to define the
EPZ. Figure 2 shows both the actual 10-mile radius EPZ and the approximate 10-mile
‘radius EPZ (included in the Oswego County REPP and used in caiculating the
evacuation travel time estimates), superimposed on a reduced composite New York
State Department of Transportation planimetric map of the region. The map shows
major political boundaries, transportation.networks, and topographical features.

Sectors

The EPZ was subdivided into areas with approximate two-, five-, and 10- mile radii
from the JAP/NMP site, as specified in Appendix 4 of NUREG-0854. The two-, five, and
10-mile radii areas were further subdivided into approximate 80° quadrants with north-
south and east-west axes. The areas defined by both the radii and quadrants are called

Sectors. .. .

Sectors are comprised of smaller units called Emergency Response Planning
Areas (ERPAs), which also generally follow political and/or physical boundaries. An
ERPA is the fundamental planning area identified in the Oswego County REPP. Each
ERPA, as a unit, would follow a specific protective response action in the event of an
incident at the JAF/NMP site. ERPAs, in turn, are further subdivided into traffic zones,
which represent population clusters in particular geographic areas which follow specified
evacuation routes leaving the =PZ. (For a more detailed discussion of the ERPAs and

traffic zones, see Section Ill.A and Appendices A and D of this report.)

The Sectors, therefore, ' approximate the divisions specified in NUREG-0654
without dividing densely populated political subdivisions. Each Sector is comprised of
one or more ERPAs. The Sectors are defined as follows:

Sectors A, B, C. and D - Four approximately 90° quadrants comprised of ERPAs
generally within a two-mile radius. :

Sectors E, F, G, and H - Four approximately 80° quadrants comprised of ERPAs
generally within a five-mile radius.

Sectors I, J, K, and L - Four approximately 90° quadrants comprised of ERPAs
within the 10-mile EPZ.

-1
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Sector M - a 380° Sector encompassing the entire 10-mile EPZ.

The Sectors and their component ERPAs are listed in Table 1 and illustrated in
Figures 3 through 15. Descriptions of the ERPA boundaries are presented in Appendix A

of this report.
Segments and Subareas

Appendix 4 of NUREG-06854 specifies that all population and evacuation time
estimate analyses be presented by Sector, as described above. However, as specified
in Section J.10.b of NUREG-0854, population estimates have also been prepared for a
different geographic breakdown of the area — comprised of Segments and Subareas.
The Segments are radial areas of 22-1/2° each, with the center line of the northern
Segment being true north from the- following coordinates. located adjacent te the “line
Mile Point Unit 2 reactor building: S R s

o . Latitude: N 43931 17.497 Sec
o Longitude: W 789 24' 26.735 Sec

The 16 radial Segments intersect with three concentric rings lying from 0 to 2
miles, 2 to 5 miles, and 5 to 10 miles from the Unit 2 reactor building to form 48 Subareas
within the 10-mile radius area. It is noted that the Segment and Subarea boundaries are
ot irregularly shaped because they follow polar coordinate specifications.

The plume exposure pathway EPZ is irregular and extends generally further than
10 miles from the JAF/NMP site. The outermost Subarea boundaries are defined by a
true 10-mile radius. Therefore, a portion of land exists between the outermost Subareas
and the plume EPZ. The population in this area is thus included in Sector estimates, but
not included in Subarea estimates.

. . The following is a description .of the methodology and sources used to derive
permanent resident, transient, and special facilities population estimates for the various
geographic areas discussed above. Estimates of three population categories are
presented in this report as baseline estimates in order to provide the largest possible

figure for each category. The estimates, therefore, are not additive for determination of

the total population at any given point in time because the data may represent various
times of day for each of the subgroups. For example, the largest estimate for the speciat
facilities population represents a weekday when school is in session. The permanent
resident population, on the other hand, is at its largest at nighttime when most people

" are at home and businesses and schools are closed. However, to calculate evacuation

travel times, the baseline estimates presented herein were adjusted for each population
category to coincide with the specific, time-based scenario under study. (The scenarios
are discussed further in Section IV.A of this report.)

B. Permanent Resident Population

Permanent residents, as defined in Appendix 4 of NUREG-0854, are those
persons who reside in the EPZ, including schooichildren, but excluding persons residing
in institutions identified as special facilities in the Oswego County REPP and Section I1.D
of this report. This definition of permanent residents differs from the U.S. Department of
Commerce - Bureau of the Census, which includes persons living in institutions as part
of the permanent resident population. Therefore, two separate estimates of the

-2
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permanent resident population (including and excluding the population living in
institutions) are provided in this report. ;

: The 1990 Census data was used to determine the 1991 permanent resident
population in the EPZ. Census information is now available in block-level detail for
Oswego County. The Census block and tract boundaries were superimposed on a map
delineating the traffic zones and ERPA boundaries. For the vast majority of cases,
individual Census blocks are entirely located within a particular traffic zone. Where
blocks are located in more than one traffic zone, the proportion in each zone was
determined by the National Planning Data Corporation (NPDC). This approach resutts in
an adequate deterrnination of population location.

, The population data presented in this report is for the year 1991. Growth factors
were applied to the 1990 Census population data to estimate the current permanent
resident population in the EPZ. These growth factors were calculated by the NPDC by
estimating the 1990 - 1891 rates of change in household counts in the EPZ on a Census
tract level. A 1991 estimate of household size for each tract was then applied to the
estimated number of households to determine the 1981 population in each tract The
NPDC household size variable accounted for factors such as marriage patterns,
“divorces, increased longevity of the elderly, housing availabiiity, and birth rates. Growth
factors were calculated for the portion of Oswego County in the EPZ by dividing 1991
Census tract population by 1980 Census tract population. These growth factors were
then applied to 1990 population data (for appropriate Census blocks within a given tract)
to estimate 1991 permanent resident population on a block level basis. .

In all cases, population estimates were developed at the traffic zone level by
adding data for individual Census blocks. Traffic zone estimates were then added to
provide ERPA estimates; similarly, ERPA estimates were summed to produce Sector
estimates of population. The estimates for.the 1891 permanent resident popuiation are
summarized by Sector in Table 2. Appendix A {Tabie A-1) presents 1891 permanent
resident population surnmarized by ERPA.

- Estimates of the permanent resident population with and without automobiles
have also been prepared, as specified in NUREG-0654. The breakdown of the
permanent resident population into persons with and without automobiles is required as
. input to the evacuation travel time estimate analysis, and was calculated in the following

manner.

- The 1890 Census provides block-group level data on the average household size,
and on the number of households with no automobiles, and those households with one
or more automobiles. The total number of households in each block-group was
determined by dividing the total population by the appropriate household size factor.
The resulting number of households in each block-group was then subdivided into
households with automobiles and households without automobiles. Household size
factors were then re-applied to calculate the population with and without automobiles.

The 1980 Census data on household size was thus used as the auto occupancy
factor, and varied from Census block-group to Census block-group. By dividing the
number of persons with an automobile by the auto occupancy factor, the number of
automobiles used by people evacuating from their homes was determined. Implicit in
this caiculation is the assumption that families owning automobiles would use only one
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vehicle during an evacuation from their homes. During an evacuation under a weekday
daytime scenario when parents may be at work, those families owning multiple vehicles
were assumed to use them when evacuation trips originated from different locations

(such as work or home). :

: It has been assumed that 50% of the permanent resident population who do not
have access to an automobile will be evacuated by friends or neighbors in their
automnobile. This concept is known as ridesharing. Appendix H documents actual
evacuation scenarios throughout North America within the past 12 years wherein a great
majority of transit dependent residents were evacuated by ridesharing. .

The estimated permanent resident population with and without automobiles, and
the number of automobiles are summarized by Sector in Table 2.- The transit dependent -
population — those persons without automobiles or those without access to an
automobile — are anticipated to be evacuated by bus and other emergency vehicles as
described later in this report (see Section lii.C and Section lL.D). - o .

'C.  Transient Poputation

The transient population includes employees not residing within the EPZ, people
staying at hotels and motels in the EPZ, and visitors to parks and recreational areas
within the EPZ boundary. The estimates of transient population are summarized by
Sector in Table 3.

Each of the transient population components were estimated in a different
manner. Parks and recreational areas such as beaches and campgrounds were
inventoried by the Oswego County Emergency Management Office. The owners and/or
operators of these facilities were contacted by the EMO. Population estimates for these
sites were obtained through this invertory process. Population estimates for hotels and
motels were assumed to include two persons for each hotel or motel room located within
the EPZ. The 1981 Oswego County Accommodations Guide lists 16 establishments
within the EPZ which inciudes a total of 337 rooms. This transiates into 674 possible
transients for hotel or motel accommodations at any given time within the EPZ.

Because employment data is not yet available from the 1990 Census, estimates of
employment were derived using past and current New York State Department of Labor
employment estimates. County-wide average employment estimates were obtained by
industry type for each year between 1880 and 1990. March 1991 data, which is the most
current available information from the Department of Labor, was also obtained. ‘These
estimates indicate that the average county-wide empioyment has remained basically the
same since 1984. (An actual decrease of 162 employees was estimated.) Further
evaluation shows that the construction industry has lost approximately 5000 jobs
between 1984 and 1991 while the government, retail, services, and transportation and
public utility industries have increased employment by roughly 5,000 jobs.

Many of the construction jobs have been lost as a result of the completion of the
Nine Mile Point Unit 2 complex located within the EPZ. Assuming that construction of the
NMP complex was completed in 1984, average employment throughout Oswego County
has actually increased roughly 2.4% a year between 1984 and 1981.

To obtain 1891 employment estimates within the EPZ, 1984 employment numbers
were increased at a rate of 2.4% a year from 1984. This approach results in an

estimated employment population of 11,777 in the EPZ This number was then
compared to estimates obtained from the New York State Department of Labor which
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encompass areas inciuding all of the City of Oswego, and Townships of Oswego,
Mexico, Voiney, Minetto, Scriba, and parts of New Haven and Palermo Townships. This
area and the -10-mile EPZ overiap in many areas and therefore represents a reasonable
comparison of estimated 1891 employment population. It was found that the
Department of Labor estimates were slightly higher than the employment estimate for the
10-mile EPZ. This can be expected as the Townships of Oswego and Voiney are more
densely populated and built-up than those areas in the eastern areas of the EPZ. Table
A-1in Appendix A presents 1991 transient population summarized by ERPA.

It was assumed for the purpose of the travel time estimate analysis that 100
percent of the employees working in the EPZ commute by automobile. This -
conservative assumption placed the maximum ‘number of vehicles on the evacuation
routes when determining the evacuation travel ime estimates. An assumed automobile
occupancy factor of 1.1 was applied to the 1991 employment estimates to derive the
number of vehicles used by employees to evacuate.

-D.  Special Facilities Population
i Special facility residents include persons in hospitals and other healtth care
facilities, nursing homes, schools (including public and private, day care, nursery,
elementary, middle, and high), Universities, day camps, and correctional facilities.
Special facilities located in the EPZ and pertinent data about them are listed in Appendix
B of this report.  Residents of the universities and nursing homes constitute the
institutional population. As shown on Table 6, they were subtracted from the permanent

resident population to determine the permanent resident population excluding
institutions, as required in NUREG-0654 and described earlier.

Al population and vehicle data for special facilities were obtained through
telephone and/or letter contact with the individual facilitiess. The Oswego County
Emergency Management Office contacted each of these facilities to obtain up-to-date
information used in this report. Any special transportation, such as buses, wheelchair
equipped vehicles, and ambulances, required to evacuate the special facilities'
populations was considered in calculating the evacuation travel time estimates. Special
facility populations for Sectors are presented in Table 4. ‘

E. P lation ment an r

Population estimates by 22-1/20 Segments and Subareas are presented and
listed for the permanent resident population (including and excluding institutional
population, with and without automobiles), for the transient population, and for the
special facilities population in Tables 5 through 10 and on Figures 16 through 21.

The sources and methodology used to determine the populations by Segment
and Subarea are the same as those used in calculating Sector estimates. However, data
was aggregated according to the specified polar coordinate system rather than by
ERPA. The estimates made for Subareas were summed to provide estimates for the 22-
1/2C Segments out to the actual 10-mile radius boundary. As discussed eariier in
Section Il.A, people located in the strip’ of land which exists between the outermost
Subareas and the plume exposure pathway EPZ boundary will be included in Sector
population totals, but will not be included in Segment population totals. Thus, totals by
Segment are generally less than or equal to totals by Sector because of the population
residing in the area between the actual 10-mile radius and the approximate 10-mile EPZ

boundary.
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F.  Special Event Population

Oswegd County hosts two major évents each year within the 10-mile EPZ. The
first event, Harborfest, occurs over a 4-day period In Julg, while the second event,
Classic Weekend, occurs during the Labor Day Weekend in September.

- 1. Harborfest attracts considerable attendance from residents in and beyond
Oswego County. In 1990, the Greater Oswego Chamber of Commerce conducted an

economic impact study of Harborfest on the Community of Oswego and estimated total = -
attendance at 92,900 over the 4-day event. The largest concentration of attendees -

occurs during Saturday night for the fireworks display in the Harbor area off Wrights

Landing. Consequently, this scenario was simulated for evacuation purposes to

represent a "worst case" scenario.

it is estimated that approximately 55,370 people attend the Fireworks display,
exclusive of the local residents, and therefore require evacuation from the area. This
figure was derived by estimating three components of the fireworks attendance - land
attendance, bused attendance, and boat attendance. Land attendance was estimated

as follows:

o] It was assumed that 59% of the total Harborfest attendance occurs during
Saturday. This figure was.based on traffic counts conducted along Route
104 in Oswego by the City of Oswego Department of Public Works.

o . The aforementioned survey that was conducted by the Greater Oswego
Chamber of Commerce showed that 69% of the people who attended
Harborfest attended the fireworks display. Hence, the population arriving
by private vehicle can be estimated to be 37,820.

Harborfest officials have estimated that 3,100 vehicles use the parking areas
located at the Jamesway, Ames, and Oswego Plazas and SUNY Campus. These pecple
are then bused to the fireworks. Assuming three passengers per vehicle, this accounts
for 9,300 people. In addition, attendees at the Oswego Speedway will begin to be bused
to the fireworks after the last race is over at 7:30. It is estimated that 25% of the raceway
attendees would attend the fireworks, or approximately 2,250 people. Therefore, the
total bused attendance is estimated at 11,550.

The Coast Guard has estimated that up to 1,200 boats anchor in the harbor area

" to attend the fireworks. They have also estimated that five passengers (on average) are .

on each boat which results in a boat attendance of 6,000 passengers. Adding the

private vehicle, bused, and boat attendance components results in a fireworks -

- attendance of approximately 55,370, in addition to the local residents. _
2. The Classic Weekend is heid at the Oswego Speedway over a 3-day period
during Labor Day weekend. Based on information provided by Classic Weekend

representatives, it has been assumed that the peak period for evacuation purposes will
occur on a Sunday afternoon. This period represents the peak activity for the event.
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During this time period, representatives of the event have estimated the followxng
breakdown of people at the speedway:

9,000 attendees in the grandstand (3 to 4 arrive per car)
500 people in the pit area

40 cars per class (with 5 to 6 people/crew)

30 tow trucks with 2-people per tru

10 to 12 firemen

20 to 22 EMT's

5 Policemen .
- Approximately 40 in-house people (' e. - vendors and concession people)

000000O0O

majority of the attendees arrive from outside of the local area. This is evident by g

the number of recreational vehicles which stay overnight adjacent to the speedway.

has been estimated by Classic Weekend representatives that approximately 400 vehlcles
or 2,000 attendees stay overnight adjacent to the speedway. Ultimately, this results in an
approxlmate on-site populatlon of 11,879 to be evacuated during an emergency.
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. Figure .

Nuymber Quadrant
3 “A 2 mile NE
4 2 mile SE
5 . C. 2 mile sW
6 D - 2 mile . NW
7. E . Smie NE
8 o 5 mile SE
8 - G 5 mile swW
10 - H 5 mile NW
11 N 10 mile NE
12 J 10 mile SE
13 K 10 mile SwW
- 14 L 10 mile NW
15 - M 10 mile ALL

TABLE 1

RELATIONSHIP BETWEEN SECTORS
AND EMERGENCY RESPONSE PLANNING AREAS

Approximate
BRadiys

Emergency Response
lanning Ar P

1,27
1,2 .

1,3,26

1,26

1,27

1,2,4,5,9,10,27
1,3,'5,6,1,6,11,26

1,26

1,27,29
1,2,4,5,7-10,14-20,27,29
1,3,5,6,10-13,19-25,26,28
1,26,28

1-29

The land portions of each Sector were included in the evacuation travel time
estimate analysis. ERPAs 23-25 are located on the Oswego River; ERPAs 26-28

are located on Lake Ontario. Cleari

lIL.E of this report.
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1891
Permanent
Resident

Sector Population

Mil i

Rev. 5

148
607
449
148

148
3,676
4,823

148

. TABLE 2
1991 PERMANENT RESIDENT POPULATION ESTIMATES

BY 90° SECTOR
. 1881
1991 Permanent
Permanent Resident
Resident Population
I;Eofgla;jon With Ag_tos
uding (Excluding
Instifutions) Institutions)
148 145
607 596
449 435
148 145
148 145
3,667 3,579
4,923 4,788
148 145
148 145
12,459 .12,094
30,430 27,457
148 145
38,096 34,877
-9

1891
Permanent
Resident
Population
Without Autos
(Excluding

institution

135

365
2,863
3

3,219

- Number

356
262

2,150
2,954

7,183
18,852
89

23,198

Rev. July, 1883
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TABLE 3
1991 TRANSIENT POPULATION ESTIMATES

'BY 90° SECTOR
m.. | 1881 Trgnsignt Poputation
Mil i ‘

A 1,558

B 1,618

c 1,558

D 1,558
5 Mile Radius -
E | 1,558

F 3,815

G 3,935

H 1,558

10 Mile Radiyus
! 1,558

J 8,511

K 14,104

L 1,558

360° EPZ
M 19,005
- 10
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TABLE 4

1991 SPECIAL FACILITIES POPULATION ESTIMATES
BY 90° SECTOR

Mil i

o0Ow>»

Mil i

Immm

10 Mile Radiys

Y

ﬂ@éﬂz

- 11

1801 ial Facility Population

0000

Oowo

4,390
11,186

15,588

Page
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TABLE 5
1991 PERMANENT RESIDENT POPULATION ESTIMATES

BY SEGMENT '
RING, MILES
0-2 Z5 05 — 570 0-10
Segment Subarea  Subarea ‘Cglx;rg.g?g;e -Subarea Cgengunﬂ'aéeﬁn‘é-? B
Population Ecpulatipn Population Population Population
N 0 - ') ' U U U
NNE T —7 0 0 0
NE 0 0 o 0 )
ENE~ o0 _ ¢} o0 0 55
E = 27 ZT —759 1,070
ESE By B 580 849 2,561 :3,61b
SE 75 0 sés 1,051 1,576
SSE 34 430 44 978 1,442
S 136 413 249 1,235 1,/84
S_.SW; ol gUo 967 3,080 4,007
SW 102 330 1,032 20,202 21,234
Wow 18 182 210 2,843 6,Ud8
W o] 9] - o] L 9]
. WNW 0 U o} 4] 9]
NwW Y U ¢} U 0
NNW 0] 9] U ¢] o]
Ring
Population 655 4,008 ‘ 4,663 36,164 40,827
(Also see Figure 16)
il -12 Rev. July, 1983
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TABLE 6 :
1991 PERMANENT RESIDENT POPULATION ESTIMATES
(EXCLUDING INSTITUTIONAL POPULATION)

BY SEGMENT
RING, MILES
02 25 0-5 510 o0
: _ A Comoiatve Cumulatve
Segment Subarea Subarea ° Subarea Subarea  Segment
Population Population Popul_ation Population Population
N 0 0 0. 0 0
NNE o) U (¢ 0 o)
NE U U U 0 0
ENE 55 — O 55 0 56
—F BF 127 —271 799 T,0T0
ESE i) 560 543 _ 2,961 . 3,610
SE 75 447 516 1,057 1,567
SSE 34 430 A 454 o78 1,432
S 136 313" 545 1,235 1,763
SSW 5T 05 S57 3,09() 4,057
~ SW 102 g30 1,032 19,770 20,742
Wow 18 19 210 1,848 2,008
—W 0 0 T Y 0
WNW 9] 0 9] 8] v
NW [9) o] o] 4] U
NRW ) ) 0 0 0
Ring
Population 655 3,899 4,654 . 31,672 36,326
(Also see ngre 17)
H-13 - Rev. July, 1883
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TABLE 7
1991 PERMANENT RESIDENT POPULATION ESTIMATES
(EXCLUDING INSTITUTIONAL POPULATION)

WITH AUTOS BY SEGMENT
RING, MILES
0-2 25 05 5-10 U-10
: 4 COmuUIEtve - Cumulatve
Segment Subarea Subarea “ Subarea Subarea  Segment
Population Population Population Population Population

N 0 0 0 9] )
NNE ) 0 0 ) 9)
NE 0] 9] 9] o] 9]
"ENE 56 0 55 0 56

E B4 126 210 779 BBT
ESE 59 528 517 7,857 3473
ot K6 425 201 858 1,400
SSE —33 322 455 543 1,359
S 136 40T 537 1,201 1,738
SSW 58 592 G0 ZB7Z SEZ
SW o8 510 1,008 17,143 18,751
WoW 8 184 210 1,848 2,008
w V] 0] i) U 0
WNW 9] 8] 0] o] 0
NW _' 0 U 0 4] 0
NNW o] 8] ] U . 0
Ring 548 3,857 — 4,545 28,602 33,147

Population ' ' :
(Also see Figure 18)

Rev. 5
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. TABLE 8
1991 PERMANENT RESIDENT POPULATION ESTIMATES
(EXCLUDING INSTITUTIONAL POPULATION)

WITHOUT AUTOS BY SEGMENT
RING, MILES
T2 25 05 510 U-10
~Cumulative Cumulative

Segment Subarea Subarea  Subarea Subarea Segment

Population - Population = Population Population Population -
N ) 0 U U 0
NNE 0 ) U 03 0
NE 0 0 0 ] 0
ENE 0 0 0 v 0
E 0 1 —T— 2 21
ESE D 32 — T 136
SE O 15 5 o2 107
Sok '] 8 8 39 43
S 0 12 12 — 34 35
SSW —3 B L A - mm—-c.
oW 4 pis] 24 2,907 2,991
WSW 0 T LY U v
w o] 8] 0] o} 3]
WRNW — O ) 0 ) )
NW 0‘ L 9] U [4)
NRW 0 0 0 0 0

Ring :
Population 7 102 109 3,070 3,179
(Also see Figure 19)
1-15 Rev. July, 1993
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TABLE 9
1991 TRANSIENT POPULATION ESTIMATES

Rev. 5

BY SEGMENT
RING, MILES
02 25 0-5 5-10 0-10
_ Cumulative Cumulative
St e Popuaton - Popusion Popuiation Popuiation
N ) o 0 ) 0 |
NNE 0 0 0 0 0
NE 0 0 0 0 0
ENE 0 0 0 0 0
E 254 12 266 3,082 3,358
ESE 254 227 481 . 978 1,458
SE 254 286 540 555 769
SSE 255 44 289 108 408
S 255 806 1,061 1,024 2,085
SSW . 143 330 473 886... 1,459
SW 143 368 511 8,956 9,467
WSW 0 ‘0 0 0 0
W 0 0 0 0 0
WNW 0 0 0 0 0
NW 0 0 0 0 0
NNW o 0 0 0 0
Ring
Population 1,558 2,073 3,631 15,374 19,005
(Also see Figure 20)
Page 19




TABLE 10
1991 SPECIAL FACILITIES POPULATION ESTIMATES

BY SEGMENT
* RING, MILES
0-2 25 0-5 5-10 0-10
. éﬁnulaﬁve : Cumuiative
Segment . Subarea Subarea Subarea Subarea Segment
Population Population - Population -Population Population

N 0 ) — 0 0 T
NNE 0 — 0 0 0
NE 0 0 B 0 0
ENE 0 0 0 0 0
E 0 0 0 360 360
ESE 0 0 0 2,081 2,081
"SE 0 9 ] 1,840 1,948
SSE 0 0 0 0 0
S 0 0 0 0 0
SSW . 0 0 0 576 .- 576
SW 0 0 0 10,620 10,620
WSW 0 0 0 0 0
W 0 0 0 0 0
WNW ) ) 0 0 0
NW 0 0 0 0 0
NNW - 0 0 0 0 0

Ring ‘
Population 0 ) 8 15,577 15,586
(Also see Figure 21)
-17
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. TRANSPORTATION FACILITIES

The evacuation travel times described in this report are a function of the
evacuating population size, the travel distance, roadway capacities, weather conditions,
available emergency manpower, and the number of vehicles used during an evacuation.
Section Il of this report discussed the various evacuation populations. Section il
"discusses the other aforementioned factors affecting evacuation travel time.

The transportation facilities available to complete an e\)acuation of the EPZ
consist of roadways, privately-owned vehicles, buses and vans, emergency vehicles
(e.g., ambulances), boats, and aircraft. The following is a discussion of the role of these

transportation facifities in a JAF/NMP area evatuation and their respective functions in

the estimates of the evacuation travel times.

A.  Evacuation Roadway Network

- Primary evacuation routes were identified for all portions of the EPZ. Each ERPA
within the EPZ was disaggregated into one or more traffic zones along recognizable

geographic ‘and/or political boundaries. Each traffic zone, which represents a

population cluster in a specific geographic area that loads onto a given roadway, was
then assigned a primary evacuation route for each mode of travel emanating from that
zone. Traffic zone boundaries were developed to minimize the amount of cross traffic
required to access a zone's associated primary evacuation route. The evacuation routes
and traffic zones are included in the Oswego County REPP and are described in

Appendix D of this report. :

Evacuation routes for a given traffic zone were chosen to move traffic generally in
a radial direction away from the JAF/NMP site in accordance with NUREG-0854 criteria.
Care was taken to select routes likely to be both familiar to and regularly used by drivers
in the traffic zone. In addition, the NYSDOT, Oswego County DPW, and Oswego City
DPW were contacted to identify programmed roadway improvements scheduled over

the next five years. While @ majority of existing roadway deficiencies are not located on *

the evacuation roadway network, the following improvements are scheduled for
construction on the evacuation roadway network:

o] ?;gtfsish Creek Bridge on Route 1 will be reconstructed during 1995 and

o 1-81 will be resurfaced in 1992 between Central Square and Parish. While

this section is not located within the 10-mile EPZ, it helps facilitate traffic to |

the State Fairgrounds reception center in Syracuse.

. Limited access facilties such as I-81 are not in the EPZ, and hence were not
included as primary evacuation routes. Ultimately, I-81, as well as other major routes

which lead south of the EPZ such as NY Rte 481, Rte 48, and Rte 34, will facilitate a large-
amount of evacuation traffic as they connect Oswego County with the greater Syracuse .

area and the State Fairgrounds.

in developing the evacuation routes, it was assumed that traffic would operate in a
normal two-way pattern, with the exception of any one-way streets. This operational
strategy would not only permit emergency vehicles and buses to enter the evacuating
area, but would also minimize the possibility of a total blockage of a route because of an
incident such as an automobile accident. If an accident did occur, traffic could be
diverted around that point in the opposing travel lanes. Backup evacuation routes were

-1
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also detennihed for portions of the primary evacuation network likely to become
extremely congested and are included in the Oswego County REPP. A more detailed
discussion of these bottleneck locations appears in Section IV.J.

The selected primary evacuation routes, as well as many others, were traveled to
assess their adequacy for evacuation purposes. The data gathered for each route
during the field reconnaissance conducted on October 27 and 28, 1991 was used to
determine the evacuation capacity of each roadway and included the number of lanes,
lane width, shoulder width, location and the timing of traffic signals (if applicable), and
the posted speed limit. Roadway capacities were estimated based upon current traffic
engineering practices outlined in the 1985 edition of the Highway Capacity Manual. The
Oswego County Department of Public Works, the City of Oswego Department of Public .
Works, and the New York State Department of Transportation were contacted to verify
those highways in the EPZ that were modified (e.g., widened, new facilities, etc.) since
the last evacuation time study was prepared in May 1984. These were also field-verified

during October, 1991.

This roadway inventory data was used to disaggregate the evacuation network
into over 160 individual links within the EPZ. A link represents a roadway segment where
the physical and operating characteristics are similar, or a portion of a route between
other intersecting primary evacuation routes. Figure 22 shows the links within the 10-
mile EPZ for the JAF/NMP evacuation roadway network. The primary direction of travel
during an evacuation is indicated by directional arrows and the location of traffic control
points are alsg identified on the map. The map does not show all the local strests
necessary to access the evacuation routes, nor does it show the evacuation links
between the EPZ and the State Fairgrounds in Syracuse. 1-81, Rte 48, Rte 34, and 1-680
are the primary evacuation routes between the EPZ and the State Fairgrounds located in
Syracuse. Approximately 75 additional links were field inventoried and have been added
to the analysis for the purpose of estimating evacuation travel times of schools in the
EPZ to the State Fairgrounds. This is consistent with FEMA guidance memorandum EV-
2, "Protective Actions for School! Children®.

Each link in the EPZ is numbered for reference, and corresponds to the link
characteristic data shown in Appendix E. The links between the EPZ and the State
Fairgrounds are also tabulated in Appendix E. The information shown includes, for each
link, the evacuation route name, the number of lanes in the outbound direction, the free
flow travel speed, the link length, the various factors which affect capacity, and the upper
and lower bound evacuation capacities (service traffic volumes) under normal,
. inclement, and adverse weather conditions, respectively. The procedures used to

calculate the evacuation capacities are discussed below.

1. v tion ity Analysi

An important variable in the determination of evacuation travel times is the
capacity of roadways in the network to accommodate evacuating vehicles. NUREG-0654
stipulates that normal and adverse weather conditions be addressed in terms of their
effects on travel times and capacity. For this reason, it was necessary to develop a
procedure to estimate "evacuation capacities' which would represent the number of
vehicles serviced per unit of time by each segment of the network under flow conditions
likely to occur during an evacuation for both normal and adverse weather conditions.

Because of the large and sudden demand placed on a roadway system during an
evacuation, it was assumed that traffic wouid be congested, speeds would be iow, flow
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would be unstable, and there would be stoppages of momentary duration. 1t was
assumed that these operating conditions would prevail for- the duration of the
evacuation, with the exception of the very beginning and end of the evacuation phase,
when volumes are anticipated to be somewhat lower. - The traffic flow conditions

indicated above correspond to a roadway segments capacity defined as Level of Service
E as described in the High ity Manyal*, Level of Service is a qualitative

measure of the effect of a number of factors on traffic flow including speed, travel time,
traffic interruptions, freedom to maneuver, safety, driving comfort and convenience.

- For Level of Service E flow conditions, standard procedures (as outliined in the
Highway Capacity Manual) were followed to calculate the service volume of a roadway.

The service volume at Leve!l of Service E, which is called "evacuation capacity” in the .
context of this report, was calculated for each link in the network to represent the upper--

bound capability of the roadways to. accommodate traffic. under normal weather
conditions. o

At the time of an incident at the JAF/NMP site, events may occur even under fair
weather which would reduce the capability of roadways to accommodate evacuating
traffic. .. For example, some traffic control officers designated to monitor traffic
checkpoints may be unable to fulfill their assignments. Traffic throughput, therefore,
would not be maximized at these locations. In addition, a light snow or rain which results
in a moist road surface may have a slight impact on roadway capacity. To represent
these conditions, service volumes were calculated at Level-of Service D. .In general, this
calculation accounts for a 10 to 20 percent reduction in evacuation capacity, depending
on the roadway type, for multiane, and two-lane facilities, respectively. Thereiore,
evacuation travel times were calculated as a range of values under normal weather
conditions, with lower-bound travel times determined using Level of Service E capacities
and upper-bound travel times calculated using service volumes consistent with Level of

Service D operations.

Under adverse weather conditions, such as snow, fog, severe thunder storms
which result in heavy rains, iocalized flooding, or ice, the ability of roadways to carry
traffic is further reduced. Two factors account for this reduction -- @ decreased quality
and amount of physical space on the roadway surface (e.g., snow on shoulders) and a

more cautious attitude on the part of the driver (resulting in increased headways). As

discussed with the County and State Highway officials, adverse weather conditions are
no longer considered to be just a heavy snowstorm in the Oswego area (when
gvacuation may not-be the preferred response option), but would include an ice storm
which immobilizes the area until roadway crews can salt, sand, and ciear the roadways.

Level of Service D service volumes were further reduced by 20 percent to account for.

these factors to estimate adverse weather evacuation capacities.

During times of heavy snowfall, the City of Oswego Department of Public Works
estimates that it would take.up to three hours to clear all of the City streets. However,

snow emergency routes located within Oswego County require approximately 30.

minutes to clear once crews are mobilized for duty. Beyond the EPZ, it is estimated that
two hours are required to clear NY 481 and I-81 to Syracuse.

Dhring an emergency, the Oswego County Department of Public Works has

"stated that it would assist in clearing State roads within the EPZ. Priority planning for

snow removal on bus routes will be coordinated by the Oswego County Emergency
Management Office.

* Highway Reséarch Board, Special Report 209; 1985
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As a first step in the determination of capacity, base evacuation capacities/service
volumes were calculated for each link in the network at the levels of service mentioned
above. The base evacuation capacities were then modified by factors which take into
account the impact on traffic operations of existing roadway widths and shoulder areas.
All applicable modification factors were abstracted from the Highway Capacity Manuyal.

The roads and highways used for evacuation were categorized into four basic
. groupings for purposes of capacity computations:

o Freeways,

o) Multi-lane highways,

o] Two-lane, two-way roadways, and

o Roadways controlled by traffic signals.

Appendix F details the specific methodology used to calculate evacuation
capacities for these roadway types. :

B." Privately- Vehicl

It was assumed for the purpose of computing evacuation travel time estimates
that families owning automobiles would evacuate as a unit from their homes in one car.
However, a percentage of muiti-car families might utilize their additional vehicles in an
evacuation. The impact of these additional automobiles would be to increase the
evacuation travel time estimates roughly proportionally to the percent increase in the
number of cars used to evacuate along the critical evacuation routes. It is noted that
mutti-car families were assumed to use more than one vehicle when the evacuation trips
originated from several locations (e.g., @ mother departing from home and a husband
departing from work) . The number of families with zero, one, or several cars was
determined from the 1990 Census and adjusted to the year 1891 as described earlier in

Section Il for each traffic zone in the EPZ.

C.. Buysesand Vans

. Buses and vans will be used to evacuate the ambulatory population who will not
have their own means of transportation available at the time of an incident. This
ambulatory population includes schoolchildren, residents of special facilities, transients
- without autos, and ‘the general public without autos. The available vehicles in the
JAF/NMP area to evacuate these people consist of public, private, and school-district-
owned buses and vans. The priorities associated with the deployment of buses and
vans depend on whether school is in session at the time of an evacuation. The criteria
used to determine bus assignments are fully discussed in Section IV.F. The following is
a discussion of the general role of these vehicles in the Oswego County REPP and travel

time estimate analysis.

In all, 76 emergency bus routes have been established within the EPZ, not
including assignments at specific facilities such as schools, nursing homes, hospitals or
day camps. Based on the number of transit-dependent people in each traffic zone (as
described earlier in Section 11.B), the required number of buses for each traffic zone was
determined. The public, private, and school district bus operators in the area were
contacted by the Oswego County Emergency Management Office to determine the -
number of vehicies each company could provide. For the purpose of this study, the bus
companies were then assigned service areas based on location and the number and
type of available vehicles. Where possible, service areas were defined to be contiguous
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with traffic zone-and ERPA boundaries to clearly identify responsibilities during a staged
or partial evacuation. The following list tabulates the bus companies identified by the
Oswego County Emergency Management Office and the current vehicle inventory of
each company: - . -
o) City School District of Oswego (61 buses and 2 vans with a total passenger
capacity of 3,537) ) .
gfhgﬁgig)Cenn'al School District (36 buses with a total passenger capacity
Central Square Central School District (44 buses and 11 vans with a total
passenger capacity of 2,024) - ] ‘ B
A & E Medical (4 buses and 3 vans with a total passenger capacity of 187)
Oswego County Opportunities (12 buses and 11 vans with a total
passenger capacity of 419)
~ Centro of Syracuse, Inc. (187 buses and 8 vans with a total passenger
capacity of 8257. Two trolleys with a passenger capacity of 42 are
assumed not available for use during an evacuation) -
o] Mexico Academy and Central Schools (44 buses and 2 vans - with a total
passenger capacity of 2,236) B
o ~ Oswego County BOCES (31 buses with a total passenger capacity of 577).
The estimated total ambulatory population without autos who require evacuation
by bus or van includes school children, permanent resident population who are not
considered to be part of a rideshare initiative, the university and nursing home
institutional population, transient population, and special facility residents of healthcare,
day care, and correctional facilities is listed below. .

o) School Children = 10,166 (Students of elementary, middie, and high
schools located within the EPZ) .

Permanent Resident Population without Autos = 1,610

institutional Population = 1,337

Transient Population = 0 -

0.  Special Facilities Population = 543

O 00 0.0

00O

The total passenger demand of these components totals 13,656. With 457
available buses and vans which can transport 19,372 passengers, sufficient resources
exist to evacuate those who require transportation in the EPZ. The vehicular inventories
and their respective capacities, and the ambulatory popuiation estimates without autos
who require evacuation by bus listed above reflect information available at the time this
report was compiled. Current information is available in the latest Oswego REPP. An

- estimate of the non-ambulatory population, those people who are bed ridden and

require -evacuation by an ambulance and those persons who are in wheel chairs and
require evacuation via a wheel chair equipped vehicle, is discussed in Section D. A

D.  Emergency Vehicles

Emergency vehicles such as ambulances and wheelchair-equipped buses and
vans would be used to evacuate non-ambulatory residents from special facilities, and
members of the general population reguiring and requesting such transport. 'Each
special facility was contacted by the Oswego County Emergency Management Office to
identify the number of residents requiring wheelchair or stretcher transportation. In
addition, the Oswego County Emergency Management Office has compiled a list of non-
institutionalized mobility impaired people that was considered in the assignment of
emergency vehicles and assessment of evacuation times.
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Various ambulance corporations and fire departments in the County were also
contacted to ascertain the availability of emergency vehicles. Eleven (11) ambulances

are available in Oswego County from four providers. Thus, the total number of stretcher

patients that could be carried at any one time is 22; however, the total demand for
ambulance assisted evacuation passengers from hospitals and nursing homes (those
who require stretchers when they are transported ) located in the EPZ is 67. Bus

' companies were also inventoried to determine the wheelchair capacity of their fleets. A
total of 422 wheelchair passengers can be transported on the available bus and van
resources which exceeds the evacuation demand of 347 wheelchair passengers; thus, a
one-wave evacuation of wheelchair passengers can be obtained.

Table 11 presents total vehicle estimates for the EPZ by Sector. Table 12 and

Figure 23 contain the same data presented by Segment and Subarea. It should be °

noteld that these total vehicle estimates include all vehicles belonging to mutti-car
camilies. - 3

E. Boats

Water traffic within the EPZ on Lake Ontario (ERPAs 26-28) and on the Oswego
River (ERPAs 23-25) would be cleared by the local law enforcement agencies as
specified in the Oswego County REPP. The United States Coast Guard would also be
called upon at the time of an incident to assist in an evacuation. The Coast Guard would
also be responsible for blocking entry into the 10-mile EPZ from Lake Ontario and the

Saint Lawrence Seaway.

Evacuation of water traffic depends on the type of craft, its fuel supply, mode of
power, how long its been out of port, and weather conditions. For example, it has been
estimated that it would take boats on Lake Ontario in the vicinity of the power plants as
long as 1-1/2 hours to trave! to their home ports in the Mexico area. Again, weather will
dictate how long it would take to evacuate the lake. It has been estimated that sailboats
would require up to 4-hours to evacuate the EPZ

The Coast Guard estimates that 75% - 80% of the fishing boats on Lake Ontario
are equipped with radios. The Coast Guard anticipates that notification would be spread
from one location to the next if an evacuation were ordered. Once all boats have been
notified of an evacuation, the boats on Lake Ontario would be directed to safe ports
located outside of the 10-mile EPZ. Boats located in the harbor area and along the
Oswego River are to dock at the nearest port, or their home ports where the passengers

would then be evacuated by auto or bus. This activity is particularly significant during

Harborfest and the Fishing Derby.

Weather conditions, particularly on Lake Ontario, will be the key factor in
determining how long it will take to evacuate water traffic in the EPZ. For example, the
Oswego County Sheriffs Marine Patrol estimates that 2-3 hours would be required to
confirm evacuation of all boats within the EPZ when seas are less than 2-feet on Lake

Ontario. During times of adverse weather, or when the seas are greater than 2-feet on .

the Lake, the Marine Patrol and Coast Guard estimate the confirmation of an evacuation
could take as long as 6-8 hours. ' : :

F. . Airplanes

There are no éommercial airports within the JAF/NMP EPZ. South of the EPZ,
there is a county airport in Voiney. ' :
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| TABLE 11
1991 TOTAL VEHICLE ESTIMATES -
BY 50° SECTOR
i i L |
A 89
- 356
C 262
D 89
ile Radi !
E 89
F 2.150
G 2954
H
10 Mile Radius |
' ) ' : o ) |
J 7,183
K 18,852
K )
360°EPZ : : . ?
M . 23,199 !
m-7 | Rev. July, 1993
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TABLE 12
1991 TOTAL VEHICLE ESTIMATES

BY SEGMENT
RING, ‘MILES
0-2 2-2 0-5 2-10 0-10
i LCumuiative - Cumuiative
Segment Subarea Subarea |, Subarea Subarea Segment
Vehicles Vehicies  Vehicles Vehicles Vehicles
N 0 ~ 0 — 0. . 0
NNE 0 —0 o '} 0
NE 0 0 — 0 o oF
ENE & 0 K. 0 z
E 18 , 9. 27/ 346 373
ESE 14 305 319 1,575 1,894
SE 14 311 325 983 _ 1,308
SSt 14 232 246 243 789
513 347380 335 1,255
- SSW 29 383 412 2,761 3,173
SW —77 436 453 12,261 12,724
WSW 2 2.5 27 4 650 677
w 0. 0 . 0 0 o]
WNW .0 0 0 ¢} 0
NW ¢} 0 0 o] 0
NNW 0 0 0 0 0
Ring .
Vehicles 135 2,048 . 2,183 20,054 22,237
(Also see Figure 23)
-8 Rev. July, 1993
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IV. ANALYSIS OF EVACUATION TRAVEL TIMES
‘A Scenarios
" Evacuation travel time estimates are prepared to serve as a guide for local
emergency coordinators in refining their emergency response plans, and as an aid to
local officials in selecting protective actions during an emergency. Evacuation travel time

. estimates were prepared by ERPA for eight distinct time-based scenarios and two
distinct weather conditions for inclusion in the Oswego County REPP. These estimates

assumed a simultaneous evacuation of the entire EPZ. The .eight scenarios included in. -

the emergency preparedness plan are listed below in order.of increasing evacuation-
travel time as explained in Section V.: ' - SR

. Weekday, schooi not in session
Weekday, school in session
- Harborfest

These time-based scenarios were chosen and analyzed for the emergency
preparedness plan because they cover all significantly different patterns of population
distribution and transportation availability. Hence, the decision maker is provided with a
tool for deciding the travel time required to simultaneously evacuate the entire EPZ under
two different weather conditions and at different times of the day. These evacuation
travel times are shown by ERPA in Appendix G.

©  -Nighttme . '

o . Weekend/Holiday winter, daytime

o Weekend/Holiday summer, daytime
‘0" Evening ‘ _

o . Classic Weekend

o

o}

o

The travel time estimates presented in this section of the report are for the specific
90° Sectors required in NUREG-0654, as well as for the entire EPZ (Sector M). A
:detailed description of the above scenarios is described below: -: . . = e oy

Nighttime Scenario - The baseline scenario is nighttime, when most people in the
general population are in their residences, institutions have minimal staff on duty, and
relatively few businesses are functioning. This scenario is considered to be
representative of the resident population distribution. Nighttime differences among days
of the week and seasons are not regarded as large enough to warrant a separate

designation. -

Weekend days gng' holidays - Weekend days and holidays are similar to each

other, different from the patterns so far discussed, and different for winter and summer.
During these times families tend to be together, and recreational activities predominate.
Thus winter and summer weekend days and holidays are designated as two separate
scenarios. Seasonal patterns for spring and fall do not need to be considered
separately, but can be subsumed under winter or summer. The main differences are
expected to be in terms of park and camp attendance and facility usage (peaks in

summer) and other seasonal activities.

Evenings - This time of day is substantially different for institutions, especially
medical institutions, because of staffing levels. This scenario is only somewhat different
from nights for the general population because of a tendency to be away from home

(shopping, entertainment, etc.). As with nights, weekday-weekend and seasonal .
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differences for the evening scenario are not expected to be large for either the Agenera!
population or institutions. :

Classic Weekend - Classic Weekend is an annual event which is held at the
Oswego Speedway over the Labor Day weekend. This scenario is similar to that of a

. summer. weekend when the local campground and park attendance is near its peak.
The peak time period of activity for the event occurs during Sunday afternoon, the final

day of racing. .

Week hool-not-in- ion nario - The Weekday School-not-in-Session
Scenario is identical to the Weekday School-in-Session Scenario except that the schools
are closed. For evacuation purposes, this scenario would occur during the ‘summer
months when the children couid be at many of the areawide beaches, campgrounds, or
parks. This scenario would result in additional vehicles evacuating a dispersed
population in the EPZ and hence, the longest potential evacuation times under the
Weekday School-not-in-Session Scenario. -

Weekday School-in-Sesgsion Scenario --Weekdays'are characterized by "normal*

activity patterns. Most households have at least one member at work. Institutions are
usually at their maximum staffing levels, businesses are usually open and active, and
children are in school. This scenario, as opposed to a Weekday School-not-in Session
Scenario, significantly affects bus transportation needs and usage as well as
Reception/Congregate Care Center activities because of the greater potential need to
reunite families who have been evacuated by different means and from different

locations. ’

Harborfest - Harborfest is held annually over a four day period in July. The event
is typically held between Thursday and Sunday with a majority of its events centered
around Oswego Harbor. The peak activity period during the Harborfest festivities occurs
during Saturday night when fireworks are displayed. This event draws a large number of
attendees from outside the EPZ. In addition, it also draws a number of boats to the

Harborarea. - - :

B. Weather Conditions

. NUREG-0854 stipulates that two weather conditions, normal and adverse, be
considered in the evacuation travel time analysis. Therefore, both the nighttime
(minimum evacuation travel time estimate) and weekday school-in-session (maximum
evacuation travel time estimate, excluding Harborfest) scenarios were analyzed
. assuming the following weather conditions: _

o} For normal weather, clear sky and dry roadway pavement;

o} For adverse weather, reduced visibility during the summertime (e.g., due to
fog, severe thunderstorms resulting in heavy rain or localized fiooding) and
during the wintertime, a slippery roadway surface (e.g., .due to plowed
snow or ice). ) :

The effects of these weather conditions on the roadway capacities, and hence the
evacuation travel time estimates, have been discussed earlier in Section lll.A.1.
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C.  Trip Generation
For each traffic zone included in a given 90° Sector, the number of evacuation
trips generated by that zone was estimated by trip type..- The number of trips varied
significantly by scenario. For example, for the weekday school-in-session scenarno,
_{arge numbers of evacuation trips were attributable to transient employees working in the
EPZ. However, for the nighttime scenario, this same trip type (employees) was much
less significant because most businesses would be closed.

The number of trips from a given traffic zone was based on population and vehicle
occupancy data. For example, if 2 zone has a nursing home with 120 ambulatory and 15
wheelchair-bound residents, and if the facility. owns one 10-passenger wheelchair van,.

_then five vehicle trips would be generated by the nursing home (three buses provided by
a bus company with 40 passengers each, one facility-owned van, and one other 5-
passenger wheeichair van provided by a bus company). . :

Vehicle trips generated by each zone were then converted to passenger car
equivalents (PCEs) for traffic assignment purposes. Buses were weighted as the
equivalent. of two cars, since their primary impact would be one of increased roadway
'space during a siow, congested evacuation condition. :

D.  Iraffic Assionments

The assignment of the evacuation'vehicles generated by each traffic zone over
designated evacuation routes was performed by a computer model - developed
specifically for evacuation planning studies. The model! loads the network and computes
the travel and delay times for all zones being analyzed in any given Sector.

A static traffic assignment procedure which assumes instantaneous loading of the
evacuation network and concurrent vehicular demand on all roadway segments is
incorporated in the computer model. This procedure is not an exact simulation of
--vehicle movement during-an evacuation or any other travel situation; however, the static
traffic assignment results were compared to those obtained from a dynamic traffic
simulation model for a sample number of routes in the Indian Point EPZ (located in parts
of Westchester, Rockland, Orange, and Putnam Counties in the State of New York), and
were found to be very similar. A detailed description of the static traffic assignment
algorithm, and the results of the comparison between static and dynamic assignment is
presented in Appendix I. . :

E. Notification Time
The JAF/NMP EPZ is served byAa 'siren notification system that meets the

acceptable design objectives specified in Appendix 3 of NUREG-0854. Tone alert radios

are provided to private residences within the EPZ located in areas out of the siren range.
In addition, all schools, special facilities, and major industries in the EPZ have been

provided with tone alert radios. The Oswego County REPP contains backup notification

procedures such as route alerting in the event of a siren/tone alert system malfunction.

F. Components of the Evacuation Travel Time '

The estimates of evacuation travel time include the following components:

Public_Preparation Time - Twenty minutes are assumed to be required for the
public to prepare for évacuation after official notification to leave their homes.
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Terminal Time - The terminal time for vehicles departing from home represents
the time to drive via local residential streets and collector roads in a traffic zone to the
first link of the predesignated primary evacuation route. For bus routes, terminal time is
comprised of both traveling time and loading time at pickup points for transit dependant

people.

Roadway Travel Time - The roadway travel time is the amount of time required for
all vehicles to traverse the entire length of their evacuation route to the edge of the 10
mile EPZ. This time depends on both normal operating speeds on the road and on
delays due to congestion (where the vehicle volumes approach or exceed the capacity
of the roadway at a particular location). Hence, the roadway travel time is the amount of
time beginning when the first vehicle enters the evacuation route, assuming normal
operating speeds, until the last vehicle leaves the sector, taking into account reduced

speeds attributable to congestion. o :

Round Trip Time - For vehicles required to make multiple trips to and from the
evacuating area, round trip time represents the time to travel beyond the EPZ to a
predesignated host facility or reception center, return to the evacuating area for a
second assignment, leave the EPZ, and load and unload passengers at terminal points.
This round trip time is particularly important for the school-in-session scenario because
schoolchildren would be evacuated first by buses to the New York State Fairgrounds in
Syracuse. Enough buses exist to evacuate all transit dependent people out of the EPZ in
one-wave during all of the evacuation scenarios; however, a sufficient number of
ambulances do not exist to evacuate non-ambulatory residents in one-wave . Non-
ambulatory residents at several nursing homes in the City of Oswego as well as people
who require evacuation by ambulance would be required to wait for wheelchair-equipped
vehicles and ambulances to complete initial assignments during an evacuation.

it should be noted that the evacuation travel time estimates do not include
preparation time required to mobilize bus and ambulance personnel and equipment,
traffic control personnel, antl the Coast Guard. These activities generally take place

within one to two hours before an order to evacuate is given.

When school is in session, there are enough buses available to evacuate all
transit-dependent ambulatory individuals (i.e., schooichildren, resident population and
transients without automobiles, and special facility residents) in one trip. This
determination is based on a worst-case assumption of a simuitaneous full-EPZ

. evacuation when schools are open. The Oswego County REPP contains procedures

intended to minimize the likelihood of such an occurrence, such as go-home plans and
sheltering options. [n the event an evacuation is considered during the normal school
dismissal time, the time frame required for students to return home is on average 3
hours. However, for the purpose of this study, the following steps were assumed in the
calculation of evacuation travel time estimates (including round-trip time) for a school-in-

session scenario:

1. School districts use their full-sized buses to evacuate schools in their
districts as a first priority.

2. All elementary schools, middle schools, private schools, nursery schools,
and day care centers are evacuated with district-owned and contracted

vehicles.
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A. Central Square Central School District buses assist in evacuating
schools within the City School District of Oswego because enough
district-owned vehicles are not available.

B. Phoenix Central School District buses assist in evacuating schools
within the Mexico Academy and Central Schools because enough
district-owned vehicles are not available.

C'. BOCES self-evacuates with its own vehicles with assistance from
Phoenix Central School District buses. . _

3. School district-owned vans are used to run general population bus routes
in ERPAs near JAF/NMP. - : :

4. Centro of Oswego and Oswego County Oppcrtunity vehicles are used to
run general population bus routes. . - -

5.° A &E medical vehicles assist in the evacuation of hospitals.

"6.-  Centroof Syracuse vehicles are used to help evacuate the SUNY Campus
in Oswego.’ :

7. The evacuation trave! times assume that people who require the use of a
walker are transported from the nursing home or hospital to the evacuation
buses with the use of a wheeichair and placed in an available seat. |

A total of 4,000 students would need to be evacuated from the dormitories
located on the SUNY Campus. These students would be evacuated on buses supplied
by Centro of Syracuse as well as in registered on-campus vehicles of students who

reside in the dormitories.

- According to the Oswego REPP, eighteen buses are available to the SUNY
Campus in the event of an emergency. Assuming the buses can accommodate 66
passengers per bus, the buses would be able to evacuate 1,188 students from the

campus dormitories.

_ There are also 1,219 registered student vehicles on the SUNY campus which
belong to students residing in dormitories. According to campus security, these vehicles
remain on campus virtually all of the time. Assuming that each vehicle would evacuate

three passengers, the student registered vehicles could evacuate 3,657 students. This -

assumption is valid as the students who reside in the high density campus dormitories,
live with roommates and tend to act as a family unit. The combined capacity of the
supplied buses and student vehicles is 4,845 passengers which exceeds the student

population of 4,000. Moreover the remaining student population, faculty and staff '
commute to the Campus either by vehicle or walking. These people would therefore-

evacuate using their own vehicle or rideshare. Those that walk to the Campus are
included in the general population for the City of Oswego thus, they are included either in
the general population with auto or transit dependent populations.

G. Evacuation Travel Time Estimates

The results of the evacuation travel time analysis described in this report are
presented by Sector in Tables 13, 14, 15, and 16 for the nighttime normal weather,
nighttime adverse weather, school-in-session normal weather, and school-in-session
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adverse weather scenarios, respectively. The travel time estimates are presented for the
following population subgroups (as defined earlier): :

) Permanent resident population with automobiles;
o] Permanent resident population without automobiles;
o] Special faciiities population; and :

o Transient population.

The evaéuation travel time estimates calculated for the JAF/NMP EPZ are in

accordance with the implementation procedures and other operational strategies
indicated in the Oswego County REPP. . The implementation procedures include
provisions such as predesignated- evacuation’routes for all ERPAs, prioritized traffic

control locations, and bus routes with pickup points for the public.

As mentioned earlier, travel times were calculated as a range under normal
weather conditions. When deciding which end of the range to use to estimate
evacuation travel time, a decision maker would consider factors including the degree of
mobilization, the degree of public cooperation, the extent of capacity restrictions on key
highway links, weather, and roadway conditions. . .

Lower-bound evaﬁ:uaticn' travel times (shorter times) can be anticipated when:

(@) Unexpected long-term capacity restrictions on key highway finks bwing to
incidents such as accidents, vehicle breakdowns, and highway
construction do not occur;

(b) A high state of operational readiness (traffic control officers mobilized,
traffic control devices operational, all buses stationed to begin their initial
runs, etc.) is attained;

(c) An informed and cooperative public foliows directions as instructed. (in
other words, the public has been sufficiently educated as to their
responsibility in an evacuation, and has been given adequate notice of the
possibility they may have to evacuate.)

. Upper-bound evacuation travel times (longer times) for normal weather conditions
are representative of a situation where:

(@) -~ Capacity restrictions resulting from light rain or snow showers adversely
affetl:é trafﬁc':t- fiow, but not to the point where a breakdown in traffic flow
would resuit;

(b) Alow state of operational readiness results from minimal mobilization of the
emergency workforce;

(¢) - A low degree of cdoperation from the public occurs. gln other words, the
' public is believed to be unsure as to what is expected of them.)

The evacuation travel times represent the time for the last vehicle in a Sector to
clear the Sector boundary.
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H.  Confirmation Time

Confirmation of evacuation will be provided, to the extent possible, by law
enforcement and other assigned emergency workers concurrent with their patroling of
the EPZ during evacuation. The City of Oswego estimates it will take about 2- hours to
confirm evacuation using police patrol cars and visual inspection. As discussed earlier in
Section lII.E., confirmation time can take from 2-3 hours during periods of calm weathe

"and up to 6-8 hours during periods of inclement weather. .

L istribution of the Ev. ted Population by Time .

The time required to evacuate the last Individual from a Sector is an importantf

piece of information for an emergency planner and decision maker. Obviously, everyone
else will already have been evacuated when the last person leaves; thus, it is also
important to obtain an estimate of the percent of the populaticn evacuated as & function

of time.

An output of the model used to estimate travel times is a prediction of the
temporal distribution of the population as they leave the evacuating area. To produce
this output, an approximation was made of the total population evacuated by Sector for
each scenario by applying average vehicle occupancy rates to the number of vehicle
trips generated by each traffic zone within the Sector. When a traffic zone had
evacuated entirely at a given point in time, the estimated population for that zone was
added to the Sector population already evacuated. The resulting total was then divided
by the total Sector population to determine the percent of the total population evacuated

as a function of time.

Typical population distribution curves for the entire 10-mile EPZ (Sector M) are
presented in Figures 24 through 31 for the eight evacuation scenarios which were
simulated under normal and adverse weather conditions. Inspection of these curves
indicates that significant portions of the total population would be evacuated well before

the last person leaves the EPZ.

J.  Critical Locations

The Oswego County REPP-calls for the stationing of traffic control personnel! at
key locations throughout the evacuation network. . The public transportation agencies
located within the EPZ estimate that it takes approximately 1 hour to mobiiize these

. check point personnel. The REPP also identifies backup evacuation routes for roadway
segments likely to become .congested. One of the factors which determined where to

- place the personnel and where to specify backup routes was based on an output from

-the computer assignment model that identified critical bottieneck links along each route
in the network. These critical links represent the locations of potential maximum delays
for evacuees traversing that route. Figures 32 and 33 indicate the critical links for the
nighttime and school-in-session scenarios, respectively. Both figures are a composite
representation of the critical links identified for an evacuation of all 13 sectors described

earlier in this report.
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- TABLE 13
- EVACUATION TRAVEL TIME ESTIMATES BY SECTOR

NIGHTTIME SCENARIO
NORMAL WEATHER
Resident Popuiation Soecial Faciities Jransients
: With Autos  Without Autos :
Sector Quadrant From-To  Erom-To Erom -To Erom-To
_Mile R
A NE 0:40- 0:40 0:40 0:50 - - 0:40- 0:40 .
B SE 0:40- 0:40 0:40-0:50 . - 0:40- 0:40
o] SW 0:40- 0:40 0:40 0:50 - - 0:40- 0:40
D _NW  0:40- 0:40 0:40 0:50 - - 0:40- 0:40
S-Mile Radiys
E NE  0:50- 0:50 0:50 1:00 - - 0:50- 0:50
'F .SE  0:50- 0:50 1:00-1:00 0:50 - 0:50 0:50- 0:50
G . SW  D50- 2:00 = 1:00-1:50 - - 0:50- 1:50
H "NW  0:50- 0:50 0:50 1:00 . - - 0:50- 0:50
10-Mile Radiys |
1 NE  1:00- 1:00 1:00 1:10 - - 1:00- 1:00
J SE  1:10- 2110 - 1:20-2:20 1:10 - 1:10 1:00- 2:10
. K sSw 2:40- 4:.00 3:00-4:30 10:50 - 11:40 2:40- 4:00
L NW  1:00- 1:00 1:00 1:10 - - 1:00- 1:00
360° EPZ ' »
M ALL  2:40- 4:00 3:00-4:30 1120 - 12:30 2:40- 4:00
Notes:

m

aB

$93

m«mnmmmumMmmTMmmewmuwmmm

implememation procedures. Lower bound evacuation travel times (shorter times) can be anticipated when:

(a)Uncpomdbng—ummmmkqhmwhnumgbmdmwehsm&m.wmcb
breakdowns, and highway construction, do not oceur;

(b)AhmhmdoponﬁondtudxmMcmoﬁmmbmmeomddwmommm
stationed to begin their initial runs) is attained:;

{c) An informed and cooperative public follow directions as instructed.

{¢) Dry roacway conditions exist.

Upper bound evacuation travel times (longer times) are representative of s situation whers:

(a) Capacity restrictions adversely affect traffic flow, but not to the point where a breakdown in traffic flow would results

m)AwmdmmmbMMmdmeb&Mdhmm

{c) A low degres of cooperation from the public occurs.

(<) A light rain or snow shower results in wet pavement.

The evacuation travei time ranges are indicated as hours:minutes, and inciudes 20 minutes of public preparation tme.

The population subgroups indicated in this Table are: -

(a) resident popuiation (with and without automobiles);

(b)spoeadfwilma(uehools colleges, nunmghomu.huphh other health care facilities, residential facilities such as
roup homes, convents, and monasteries);

(c)wm(cmploym visitors to parks, modommdd:ymm.mdmb)

Gaps in this Table indicates that there is no special facillty or transient population in the given Sector.
All tirmes have been rounded to the nearest 10 minttes.

Special facility wmonmlhmumdudchchmforﬁnmubwmhpshmcmh non-ambulatory population
who require transport by ambulancs.
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- TABLE 14
EVACUATION TRAVEL TIME ESTIMATES BY SECTOR

NIGHTTIME SCENARIO
ADVERSE WEATHER
R P i
Sector Quadrant With Autos  Without Autos  Special Facilities Jransients
-Mil i
A NE 0:40 0:50 - 0:40
B . SE 0:40 0:50 - 0:40
Cc sw 0:40 0:50 . - 0:40 -
D NW 0:40 0:50 - 0:40 -
E NE 1:00 110 - 1:00
F . SE 1:00 T 100 - 1:00
G sSw 2:20 210 Co- 2:20
H 1:00 - 1:10 - . 1:00
10-Mile Radius | S
. - NE 1:10 - 1:20 - 1:10
d SE 2:40 2:50 1:20 2:30
K sSw 5:00 520 1340 5:00
L NW 1:10 o2 - - . 1:10
360" EPZ :
o M ALL 5:00 820 . 14:40 . 5:00
Notes:
(1)  The evacustion travel tie ranges presented in this Tabie are based on cperational strategies indicated in the evacuation
implemantation procedures. i
@2 mmmmmnmwhmmmmammammm
3 Mvmcwnﬂureondlﬁmmeonadondhboasﬁpmmmv(o.mdmbmorbo).mdlocndueod
vmbmh/(o.g..dunofog.Mmmwamnmmdmmmehmqmmmuanﬂadm
trees or poweriines). .
mpopuhcnwbgmupwhmbTabhm:
(a) resident population (ww\mdwmmmebila)_:
m):MWMWMnQWWM.MMMWMWMM
group homes, convents, and monasteries); )
{¢) transients (employees, visitors 10 parks, resident and day camps, hotels, and motals),
(5) Gaps in this Table indicates that there is no special facility or transient population in the given Sector.
(6) Alltimes have been rounded to the nearest 10 minutes. _ ’
swmnwmmlmw-mﬁmmwmwbmmmw

who raquire transport by ambulance.
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TABLE 15
EVACUATION TRAVEL TIME ESTIMATES BY SECTOR

z

SCHOOL-IN-SESSION SCENARIO
NORMAL WEATHER .
Resident Population Special Facilities Transients
With Aytos  Without Autos
2-Mile Radius
A - ‘NE 0:50- 2:30 0:50-2:40 - - 0:50- 2:30
B SE 1:40- 2:30 1:40-2:30 - - 1:40- 2:30
o] sSw 0:50- 2:30 . 0:50-2:40 - - 0:50- 2:30
D NW 0:50- 2:30 0:50-2:40 - - 0:50- 2:30
Mile R ' :
E NE 1:40- 2:40 - 1:40-2:40 - - 1:40- 2:40
F SE 2:00- 3:20 2:10-3:30 0:50 - 0:50 2:00- 3:20
G sSw 1:50- 3:10 2:10-3:20 - - 1:50- 3:10
. H Nw 1:40- 2:40 1:40 -2:40 - .. " 1:40- 2:30
10-Mile Radi
_l NE 1:50- 2:40 1:50-2:50 - - 1:50- 2:40
J SE 2:20- 3:50 2:30-4:00 1:10 - 2:20 2:20- 3:50
K sw 4:10- 7:20 4:30-7:30 12:30 - 15:20 4:10- 7:20
L Nw 1:50- 2:40 1:50-2:50 - - 1:50- 2:40
360°EPZ '
M ALL 4:10- 7:20 4:30-7:30 13:20 - 15:20 4:10- 7:20
otes:
(1) The evacuation travel time ranges pressnted in this Table are based on operational stratsgies indicated in the evacuation
implementation procedures. Lower bound evacuation trave! times (shorter tmn) can be anticipated when:
(a) Unexpected long-term capacity restictions on key highway links ovnng to inciderts such as accidents,vehicle
3 breakdowns, and highway construction, do not oceur;
(b)Ah:ghmoiopcmmlnadm(vdﬁceomﬂoﬁmmobﬂmd.tdﬁccorﬂoldmeuopcmmm
stationed to begin their initial runs) is attained;
{c) An inforrned and cooperative public follow directions as instructed,
{d) Dry rosdway conditions exist.
Upper bound evacuation travel times (longorﬁn;u) are representative of a situation where:
(a) Capacity restrictions adversely affect traffic fiow, but not to the point where a breskdown in traffic flow would result;
(b) A iow state of operational readiness results from minimal mobilization of the emergency workioros;
(¢) A low degree of cooperstion from the public occurs. .
{d) A light rain or snow shower results in wet pavement.
@  The evacuation travel time ranges are indicated ss hours:miruses, and include 20 minutes of public preparation time.
3) The population subgroups indicated in this Table are:

{a) residernt population (with and without automobiles);

{(b) special facilities (schoois, colleges. nursing homes, hospitals, other health care facilities, residential facilities such as
group homes, convents, and monasteries);

(c) transients (employees, visitors to parks, resident and day camps, hotsis, and motels).

{4) Gaps in this Table md'mmmmunowmmyummmpopm in the given Sector.
{5) Alltmes have been rounded tc the neasrest 10 minutes.

(6) Special facility evacuation travel times include the time for the multi-wave trips to evacuate the non-ambuistory population
who require transport by ambulance.
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TABLE 16

EVACUATION TRAVEL TIME ESTIMATES BY SECTOR
' SCHOOL-IN-SESSION SCENARIO

ADVERSE WEATHER
P .
Sector Quadrant With Autos  Without Autos  Special Faciitties Jransients

2-Mile Radius - :

A NE 3:00 3:10 - 3:00

B SE 3:00 3:00 - 3:00

c SwW 3:00 310 - 3:00 . .

D . NW 3:00 3:10 - 3:00
S-Mile Radiius ™ ’

E -, NE . 310 3:20 - . 3:10

F SE 4:00 4:10 1:00 - 4:00

G sw 850 - 4:00 - . 3:50

H - NW 3:10 32 - 3:10
10-Mile Radiys = : ‘ R
. | _ NE 3:10 3:20 - 3:10

J SE 4:30 4:40 2:50 4:30

K sw 9:00 8:10 18:30 9:00

L NW . 310 3:20 . - 3:10
360 EPZ ‘

M AL "800 8:10 18:30 9:00
Notes:

nf “The evacuation travel time ranges presented in this Table are based on operational strategies indicated in the evacuation
implemasrntation procedures.
The evacuation travel time ranges are indicated as hours:minutes, and include 20 minutes of public preparation time.

mmmmdmommwmw'huwmmm (0.g.. due to snow or ice), and/or reduced
vi'ibility(o.g..duobiog,Mmaammmamymmmalmuw

trees or powetlines).” -
(4) The populstion wMﬁmWhﬁiTﬂo are:
(8) resident popuiation {with and without automobiles);
(©) special facilities (schools, colleges, nursing homes, hospitals, other health care facilities, residertial facilities such as
group homes, convents, and monasteries);
{c) tansients (smployees, visitors 1o parks, resident and day camps, hotsls, and maotsis).
(5) Gaps in this Table indicates that there is no special facillty of transient population in the given Sector.
All times have been rounded o the nearest 10 minutes. '
() Special facility evacustion travel mes includs the time for the multiwave ips 1o evacuate the non-ambulaiory population
who require transport by ambulance.

a8

]

V- 11 : Rev. July, 1983

Rev. 5 Page 61




¢ 'AY

79 o3ed

2L-Al

€661 ‘AInp “Asy

Percent of Total Population Clearing 10-Mile EPZ

100

080

80 -

70

50 -

40

30

20

10

FIGURE 24
Evacuation Travel Time Estimates
James A. FitzPatrick/Nine Mile Point Nuclear Power Stations
School-in-Session Scenario
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FIGURE 25
Evacuation Travel Time Estimates
James A. FitzPatrick/Nine Mile Point Nuclear Power Stations
School-Not-In-Session Scenario
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FIGURE 26

Evacuation Travel Time Estimates
. James A, FitzPatrick/Nine Mile Point Nuclear Power Stations
Summer Weekend/Holiday Scenario
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FIGURE 27
Evacuation Travel Time Estimates
James A. FitzPatrick/Nine Mile Point Nuclear Power Stations
Winter Weekend/Holiday Scenario
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FIGURE 28
Evacuation Trave! Time Estimates

James A. FitzPatrick/Nine Mile Point Nuclear Power Stations

Nighttime Scenario
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FIGURE 29

Evécualion Travel Time Estimates :
James A. FitzPatrick/Nine Mile Point Nuclear Power Stations

Evening Scenario
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FIGURE 30
Evacuation Travel Time Estimates
James A. FitzPatrick/Nine Mife Point Nuclear Power Stations
Classic Weekend Scenario
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FIGURE 31

Evacuation Time Travel Estimates

~ James A, FitzPatrick/Nine Mile Point Nuclear Power Stations

Harborfest Weekend Scenario
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V.- COMPARISON TO EARLIER EVACUATION TIME ESTIMATES

Evacuation travel time estimates have been prepared for eight specific scenarios.
These scenarios are listed below in order of increasing evacuation travel time:

Nighttime -
Weekend/Holiday winter, daytime
Weekend/Holiday summer, daytime
Evening

Classic Weekend ,
Weekday, school-not-in-session
Weekday, school-in-session
Harborfest

The .evacuation travel times vary for each scenario because the number of
vehicles required to evacuate the different population groups within the EPZ varies for
each scenario. For example, the Nighttime Scenario requires the fewest number of
vehicles to evacuate the population because the majority of the population is at home,
most businesses are closed, and institutions have a minimal staff on duty. In essence,
the number. of vehicles evacuating the EPZ is small because for the most part, only the
permanent resident population is being evacuated. Hence, the nighttime scenario is
evacuated in the shortest amount of time.

On the other side of the spectrum, the Harborfest Scenario requires the longest
amount of time to evacuate. When compared to the Nighttime Scenarioc, approximately
100,000 people are estimated to require evacuation during the fireworks display on
Saturday night from the EPZ. This substantial population size involves more vehicles for
evacuation purposes than any other scenario. Additional vehicles on the evacuation
roadway network ultimately result in additional traffic congestion and longer evacuation

times.

0O0O0O0OO0OO0OO0OO

The other six scenarios result in evacuation times which fall somewhere between
the nighttime and Harborfest scenarios. Similarly, the evacuation times vary with the
number of vehicles evacuating the EPZ. For example, during the weekend scenarios,
parks, campgrounds, and beaches are open to the public. During evening hours, the
permanent resident population tends to be away from home as they may be shopping or
attending entertainment venues. During the lassic Weekend, additional vehicles for
those attending this event are in the EPZ. The weekday school-in-session and school-
.not-in-session scenarios see an increase in the transient population when compared to
the weekday, evening, and nighttime scenarios. These additional activities resutt in more
vehicles on the evacuation roadway network which again, increases evacuation times.

The evacuation travel time estimates prepared for this report were compared to
the time estimates included in the earfier 1984 update. In general, the evacuation travel
times for Sector M for all evacuation scenarios have increased. These increases are

attributable in part to many factors including:

- 0. ' Anincrease in EPZ employment estimates o
o] An increase in average household automobile ownership within the EPZ
o Changes to the methodology and subsequent capacities of roadways

within the EPZ to conform to the current 1985 Highway Capacity Manual

The permanent resident population within the EPZ has decreased overall from an
estimated 43,348 in 1984 to an estimated 42,587 in 1991; however, there was a major
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population increase along the western side of the Oswego River within Traffic Zone 13b.
Consequently, the evacuation travel time estimates for ERPA 13 have increased to the
point where it results in longer evacuation travel imes for the EPZ as a whole under all

simulated evacuation scenarios.

: New York State Department of Labor statistics show that employment has also
increased within the EPZ. The increase in employment results in additional vehicles on
the evacuation roadway network and increased travel times. In addition, the evacuation
of some non-essential employees from the JAF/NMP facility is included in the evacuation

travel time estimates. :

 There are an additional 607 registered ‘automobiles owned by the permanent
resident ofopulaﬁon in the EPZ in 1991 when compared with the 1984 update estimates.
Some of these additional vehicles are the resultt of more multi-vehicle ownership
residents which now reside in the EPZ; therefore, not all of these vehicles will be added
to the vehicle estimates for evacuation time estimate purposes. -

. Last of all, there has been a complete revision to the engineering methodology
which estimates vehicular capacities of roadways. In 1885, a new Highway Capacity
Manual was published by the Transportation Research Board which replaced the
standards outlined in the 1965 Highway Capacity Manual. As a result, roadway
capacities for the evacuation roadway network within the EPZ are different in the 1991
update than they were for the 1984 update. Since these roadway capacities are directly
related to modeling traffic flow and estimating travel imes, a change in evacuation travel
times is likely to occur. Appendix F outiines methodologies contained in the 1885
Highway Capacity Manual which were used in this report. i
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APPENDIX A
EMERGENCY RESPONSE PLANNING AREAS:;

DEFINITION OF BOUNDARIES AN |
1991 PERMANENT RESIDENT POPULATION ESTIMATES
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EMERGENCY RESPONSE PLANNING AREAS:
DEFINITION OF BOUNDARIES AND

1991 PERMANENT RESIDENT AND TRANSIENT POPULATION ESTIMATES

The p

lume exposure pathway Emergency Planning Zone (EPZ) for the site has

been subdivided into 29 discrete Emergency Response Planning Areas (ERPAs) as

shown in Figure A-1.

Estimates of 1991 permanent resident population by ERPA are

included in Table A-1. The boundaries of the various ERPAs are described below:

ERPA 1

- ERPA2

ERPA 3
ERPA 4

ERPAS

ERPA S
ERPA7

" ERPAB

- ERPAS

ERPA 10

ERPA 11

ERPA 12
ERPA 13

Rev. 5

Lake Ontario on the North; Nine Mile Point, and Parkhurst Rds. to

, the East; Minor Rd. to the South; Bayshore, and Lakeview Rds. to the
S i west. .

Lake Ontario on the North; Shore Oaks Drive to the East; County
Rte. 1 on the South; and to just west of County Rte. 29 between Miner and

‘North Rds. to the West.

Lake View and Miner Rds. on the North; just east of County Rte. 29
to the East: to County Rte. 1 on the South; corner of County Rts. 1 and 1A

1o the West.

Lake Ontario on the North; Demster Beach Drive, County Rte 6 and

"BA to the East: US Rte 104 on the South; Shore Oaks Dr., County Rte. 1,

and to just west of Woolson and Dennis Rds. to the West.
County Rte. 1 on the North; just west of Woolson and Dennis Rds.

o the East; U.S. Rte. 104 on the South; and Creamery Rd. to the West.

The road just east of the Alcan Plant and Co. Rte 1A on the North;

., Creamery Rd. to the East; U.S. Rte. 104 on the South; and County Rte. 63

to the West.

. Lake Ontario on the North; just west of Mexico Pt. between County
Rte. 43 and Ladd Rds. to the East; U.S. Rte 104 on the South; and County
Rte. 6 and Demster Beach Drive to the West.

U.S. Rte. 104 on the North; just east of and Green Rd. to the East;
the intersection of Johnson and Craw Rds in Vermiliion on the South; and

County Rte. 6 to the West.

U.S. Rte. 104 on the North; County Rte. 6 to the East; just North of
Taplan Drive on the South; and to just west of Co. Rte. 5110 the West.

U.S. Rte. 104 on the North; just east of Co. Rte. 51 to the East;
County Rte. 4 on the South; and Klocks Corners Rd to the West.:

U.S. Rte. 104 on the North; Klocks Comner Rd. to the East; County
Rte. 4 on the South; and City Line Rd. to the West.

The City of Oswego, East of the Oswego River.
The City of Oswego West of the Oswego River.

“A-2
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ERPA 14 County Rte. 5 (just past the bridge in Port Ontario) on the North;
N.Y. Rte. 13, Manwaring Rd. and just east of S. Daysville Rd. to the East;
Sherman Rd. on the South; and Lake Ontario to the West.

Ju;t north of the intersection of Rte. 104B, N.Y. Rte. 3 and Sherman

ERPA 15
. Rd. on the North; Sherman, Spath and Smithers Rd. to the East; U.S. Rte
104, excluding the village of Mexico on the South; the intersection of
George Rd. and U.S. Rte. 104, and just west of Mexico Pt., between
County Rte. 43 and Ladd Rds. to the West.
ERPA16. ~  The Village of Mexico.

ERPA17. U.S. Rte. 104 and the southern boundary of Village of Mexico, on
Do the North; Emery, Stone, Larson and Pumphouse Rds. to the East; Gillette
- Rd. on the South; to just east of and Green Rd. to the West.

ERPA 18 : Just below County Rte. 51, just above Taplan Dr., and the
intersections of Johnson and Craw Rds. on the North; N.Y. Rte. 3, County
Rte. 4, and County Rte. 35 to the East; Clifford Rd. on the South; Baldwin,
Silk, and just east of O'Connor Rds. to the West.

ERPA 19 County Rte. 4 on the North; just east of Silkk Rd. to the East; just
above County Rte. 45, (intersecting with County Rte. 53), Myers, black
.Creek, and Paddy.Lake Rds. on the South; the Oswego River to the West.

ERPA 20 Just above Co. Rte. 45, (intersecting with County Rte. £3), Myers,
" Black Creek, and Paddy Lake Rds. on the North; Silk, and Baldwin Rds. to
the East; Hawk and Rowlee Rds. on the South; the Oswego River to the

West.
ERPA 21 o Oswego City Line on the North; the Oswego River to the East,
wckory Grove Rd. on the South; Ridge, Furniss and County Rte. 25 to the
est.
" ERPA 22 Lake Ontario on the North; County Rte. 7, Byer Rd., and County

Rte. 25 to the East; Furniss and Tug Hill Rds. on the South; Bunker Hill Rd.
and Maple Ave. to just west of Crestwood Dr. to the West.

. ERPA23 Oswego River within the Oswego City Limits.
ERPA 24 Oswego River south of the Oswego City Limits to Lock #5 in
Minetto.

ERPA 25 Rd Oswego River south of Lock #5 in Minetto North to Hickory Grove
ERPA 26 Portion of Lake Ontario within 5 miles and West of the plants. '
ERPA 27 ~ Portion of Lake Ontario within‘s miles and East of the plants.

ERPA 28 Portion of Lake Ontario between 5 and 10 miles West of the plants.
ERPA 29 Portion of Lake Ontario between 5 and 10 miles East of the plants.
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TABLE A-1
1991 PERMANENT RESIDENT AND TRANSIENT POPULATION ESTIMATES
EMERGENCY RESPONSE PLANNING AREAS

EMERGENCY RESPONSE 1991 POPULATION ESTIMATES

PLANNING AREA PERMANENT RESIDENTS - - TRANSIENTS

1 148 1,558

2 ‘ 459 €0

3 301 0

4 762 ‘ ' 454

S B24 14

6 1,028 698

7 689 337

8 706 a1

98- 513 68

10 ‘ 970 1,651

11 1,652 14

12 : ’ 8,428 : 5,163

13 10,862 ‘ 3,341

14 127 2,534

15 ' 1,183 780

16 1,497 378

17 713 70

18 1,056 78

18 1,246 75

20 = - ; - 1,605 312

21 1,953 802

22 5,805 476

TOTAL 42,597 18.005
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OSWEGO SPECIAL FACILITIES

CAMPGROUNDS

LOCATION

L-g

J43-0633

. 'ADDRESS ..
Dempsior Giove e Burton 9637139
D1 M. 1048 New Haven Cynthia Muls 963-8411
Between LG & Booth Rd.
Oswego, New York 13126 .
Flat Rock Campshte 18 be3-7008 o a4
Co. Mre. 16 .
Mexico, New York 13114
Ontarlo Bible Conl Camp 1 438181 272 212
akeview fload 43-9772
Oswego, New Yotk 13126 25081
Twin Pines Cabins 4 s & Janet Willle 230 173
and Campgrounds ‘343-2478
N. Road Co. Rte.1 + Me. ta hella Higgenbotham
Oswego, New York 13128
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OSWEGO SPECIAL FACILITIES
COLLEGES :

< LOCATION/

- ADDRESS "
SUNY College at Oswego Thomas M. Ryan 315-341-5555 (morning) 4000/2400/4000/4000 Spr 1160/240 4000/1250/4
218 Culkini{al Dr. Roger Hinviche (aftesnoon) 1000/500/1000/1000 Sum 875/230
Oswego, New York 13126 Padiation Salety Offices 3413057 (evening) 500/300/500/500 Fall 1160/240

. 72.:!:—!-3 J41-2222 Win 11607240
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OSWEGO SPECIAL FACILITIES
CQRRECI‘IONAL FACILITIES

“LocaTions

: v T - |ii # DETAINE -
 ADDRESS - . [MAXIMUM AVERAGE| DAY
Oswego County Sheri’s Dept. 12 Reuel Todd, Undersher! ] 06 Vehicles hold a capachy of 19
RO. 74, Box 5 ome 343 - 1897 dey 343-2000
Me. 481, al Intersaction of CN 57 torace Holdor, Cortr. Supervisor
Oswego, New York 13126 rome 592~ 5424 day 343-8969
{ [
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OSWEGO SPECIAL FACILITIES
HEALTHCARE FACILITIES

Oswego, New Yoik 13126

' ‘ : RESIDEN’I‘
i o K S ] VACUATION
LOCATION/ R ( STAFFINO : REQUIREM!ZNI‘S ‘
AD.DRESS ERPA # . PERS DAY EVEN!”G ~- - AMB NON-AMB

Oswego Hosphal 13 Bowmen (7 — 3) 349-5508 e 140 us 7 22 Steichen
110 W. Sbxth Siroot | Bucher (3 — 11) 349-5568 7:00 AM ~ 3:00 PM) moom— 11:00 PM) (nwm 7:00 AM) 52 Wheelctuks
Oswego, New York 13128 . Slambor(11 - 7) 349-!;64
Oswego Hospltal lrpationt Unk 12 ichael L Herrera, ‘28 2 19 1"t [} none none
Mental i eatth Certer eclor 3438162 *
74 Bunner Stedt erly P. Gatlm, "
Oswego, New York 13120 anager 3438102
Oswego Hosphal Outpatiest Unh ichael L Herrer, 00 12 13 2 ° none none
Mertal Hoalth Center 2 ecior 3430162
14 Bunnes Street onmatance Mciinstry

4 NOTE: AMD. = AMBULATORY

NON-AMD. = NON- AMBULATORY
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OSWEGO SPECIAL FACILITIES

NURSING HOMES

LOCATIONI ’
ADDRCSS '

“ERPA #

. CONTACT .
| m:asous

-RESIDENTS

MAXIMUM AVERAGL

Allnu-Wood Nursing Home

17 Sunise Dive
Oswego, New Yoik 13128

Amlcml Nursig lHome

132 Eflon Stredt
Oswego, Now York 13126

titermediate Care Fachity
fravor flond
Mexico, New York 13114

Undios Home
43 East iica Slieet
Oswego, New York 13128

Portiac Nusing Home
East River Nond
Oswego, New York 13126

St. Lukos Hendh Rolnind Fachity
East Niver flond  RDY4
Oswego, New Yok 13126

Valohaven Home for Adults

East Second Sueet

On the cosner of East Second
& Onekia Strools

Oswego, New Yotk 13128

13

12

arty Miles 342~ 2068
Lany Peck 3437618

s M. Fahey
in. 443-00M
oopor 4416111

enda Walace 590-8120
ichefle Gorton 963-3993

ecca
43-2062 / 408222
iara Sharkey 343-6507

A Viveralo
343~ 1800 (H)699~ 1900
stiicla Squitier)

343~ 1800 (1)343- 8946
sorge Gafletta.
343 1800 (11)343-0048

Terronce Gormen

prork: 3423100 home: 342-0321
Gloda Moman

rork: 342~ 3100 home 593 1854

[lane E. Brelbeck

Ndmintstrator work 3423959
wome 3427603

Cattuine Ht, Assistant

rork 342~ 3959 home 3436017

ursing Supervisor on duty 342-2440# .

120 120

” ‘ 18

120 120

3 a3

(7 oom-a OOPMXJNPM ~11:00 PM) (1:00 PM- 7'WNJ)

o 10
[7:00 AM ~2:00 PM): NPM 11:00 PM) (11:00 PM—-7:00 AM)

3 1 (12:00 - 8:00 AM)
Fooom 4oomx4mm tzoomp 42 raliel at 8:00 AM

l-! 1
YNM-JMPMXSNPII 19:00 PM) (11:00 PM-7:00 AM)

I'e

50 .13 S
Fezum-a:oo PMY2:43PM~11:00 PM) (10:45 PM-11:00 AM)

] 1 : 1
0:00 AM - 4:00 PM)(4:00 PM - 12:00 AM) (12:00 PM-8:00 AM)

2Wheektule

4 Whoeklnks

53 Wheelchals
13 Stretchen
10 Watkens

64 Wheelcluis

1 Wheolchek
2 Wakerns

“HOTE : AMD. = AMOULATO

NON-AMD. = NON-AMBULATO Y
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O5 .. EGO SPECIAL FACILITIES

PARKS/DEACHES
. LOCATION/ - - |+ i |+ CONTACT 'TENDANCE
ADDRESS | ERPA # PERSONS ME - NIGHTTIME

fioars Sioopy liollow Park ] ST — 124 gt
7081 Scenic Highway
Pulaskl New York 13142
Chedmardo Beach & Campsite 1" k:en F. LaPoint 100 128 ° 0
Moute 3 2-1/2 ml. South of ~57139

Porl Ontario :
Pulaskl New York 13142
Chty Of Oswego 12 nthony Ponzl 150 150 150 150
Patks and Recreation Dept. 3-0243
Forl Ontarlo
Oswego, New Yotk 13126

Dowle Dale Beach 7 lose Dowle, Owner 200 200 0 )
e, 104D betwoen New Haven I’at Dowle , Daughter .

and Mexico Line 983-7895

Menico, New York 13114 .

Foit Onintlo 2 aut Loar, Pat Sivere Posk @ 500 dhy Peak = 100 even 80 0
.Y, State Historlcat Site 43-4711 o « 250 day Avg. = 23 even,

Fort Ontatlo E. 7ih stieel Dan Lyons, Bob Hudiim

Oswego, New York 13128 3- 1058

Menxico Point Beach 13 -3058 150 150 o ]
& State Dot Laurch

Mexico, Now York 13114

famona Desch 14 Jlobert Hickey 208 ~4004 210 210 18 18.
Me. 3 Hages Drive fobert Furnia 2004321

Pulaskl Now York 13142

Sctiba Town Park 10 Frank Church, Town Poak = 1500 0 ° 0
0'Connor Noad . upervisor 343-3019 Avpg. = 800

Oswego, New York 13128 udith Tatbol, Recreational

Dicector, 343 1852

Selkitk Shores State Park/Boach " Linda Nupeit 2088737 2100 with 750 cars 1000 with 350 cars 150 100
flowde 3 : Oan Devis 2985737

Pulaskl New York 13142

Sunset Cabin Traller Park » PDave & Destine b4 whh 12 cars 48 with 24 cars 0 0
Co. fte. 89 1. W, of Oswego Mulcahey 343-2166
|Oswego, New Yolk 13126
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OSWEGO SPECIAL FACILITIES

SCHOOLS

 LOCATION/
~ ADDRESS

Bishop Cunningham & /Br. HS 12 #hm OoPaut, schoot 343 ~ 3001 189 dmhistalor 4, ii.p'. fo June 4 10| gJ
Enst Alvet Road Convent 343-3807 or 343-3830 talf 28 P:30 AM ~ 4:00 PM
Oswego, NewYork 13128 Paticls Egan 343-23001
Boces Bpeche) Ed Program ” haron Benecel 3150034280 ¢ Swdenty - dmhististor 1, P:00 AM - 2:30 PM 10 N/A [
Perk/Witber Hall, SUNY ) wbara Tyo 315~-863-4244 M Beselon §:00- 11:10 AM Elal 48, . }7:00 AM - 6:00 PM .
Oswego, New York 13128 Peoscokt Whitney 319-903 - 4248 M Besslon 12:00 — 2:30 PM[Counseiors §,and Daycws)
- Chikdien b Deycare octetailes 4
Boces County Route 84, (1] ‘Ilulon Hyde (345) 8634222 1040 04 - p:00 AM ~ 3:30 PM 1 Only PM students we NA
Menico, New York 13114 | oule Potine {318} 9634200 N hiowsd to drive and
. dent divihg b Imied

Charles E. Rlley Elemeniary 1”2 rancls M. Wikowsk, Pivcipet 341 - 6039 830 © 110 AM - 3:10 PM/ ] N/A N/A
School €. Bth & Bunner Bt. aee Michell Blen ographes 341--58209 oplember 4 — '
Oswego, New York 13120 ne 24,1002
Fazhugh Park Elementary Bch. 12 k Hervell 3415900 Gary Aoy M4 - L 1] = 83 Foculty and Stalt 00 AM - 4:00 PM " N/A NA
East 10k & Beldge Ste. d, Conter 3418008 . Bo — 83 Have Vehicles eplember
Oswego, New York 13120 . ) hrough Juns
Fredetick Lelg E tery 13 L. Crevotta, Supetiniendent 341 8083 800 “ D:00 AM = 3:18 PM [ N/A N/A
School One Buccanesr Bivd., . Huvell, Safety & Securlty 3418000
Oswego, New York 13120
Kingatord Perk Elementary [+ ] L. Cravotta, Superintendent 3415003 | 14] 42 P:00 AM = 3:00 PM 10 NA NA
School W. 3th & Nisgera Sta, R. Harvoll, Bafety & Secusity 3410000
Oswego, New York 13120
Mexico Elementary School ] sd Casrson, Pilicipal 8837104 43 30 ustodians & Coola [ ] N/A NA
Academy Sueel felne Flechor 903-7104 TAM - 8PM
Moxice, New York 13114 tudents & Faculy

[~ BAM ~ 313 PM
Mesxico High Bchool L] Proud home 9633120 141 1or P:30 AM ~ 2112 PM “” 23 »
Main Street aschool 983-3012 R:00 PM ~ 12M Cust
Mexico, New York 13114 mes Peacock 063-3012
Mexk o Middie SBchool 1. n H. Ruf 803-3778 "o ” p:00 AM - 2:00 (] 15 . NIA NA
Fravor finad Witam F. Kamalshy 083-3775 .
Menico, New York 13114
Mingtio Etementsry School 0 Demes M. Butley &, Princlpet 344 - 5002 830 712 p:00 AM = 3:10 PM N/A NA

A1, 8 Granby Roed,
Minetto, New York 13118

Posnne Geroun, Bact. 3415082
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OSWEGO SPECIAL FACILITIES

SCHOOLS

New Haven Elementary Behool 4 De. Fobert McGruder 83-7631 300 P:00 AM ~ 2:00 PM L] NIA NA
Route 104 Ron Pla = Pincips . ’ ' .
New Haven, New York 13120 Fanny Yablonsid — Afer Hours
Oswego High School (F] Rick Harvell 341-3009 1437 106 Totel a3 AM ~ 2:18 PM " 210]
2 Buccaneer Boulevard Pavid Cowell 3418008 153 Have Vehicles SN T:18 -9 PM’
Oswego, New York 13124 .
Oswego Middte School 1 Em}d Melol, Prncipal 3418057 028 Boadmn Facuryisian  biasam - 2:15pm “ NA WA
Mark Filzgibbons Diive mes McAteter, V. Pilhcipal ~ 341-5003 i hnd 12 clerical snd .
Owwago, New York 12128 P Qustodial Employses
Palermo Elementary Bchool - ¢ De. Robert McGruder 983 - 7031 F°) © P00 AM ~ 3:00 PM . N/A NA
Co.Rte 45 . Dr. Stephen Metsch 898 ~ 2120 :
Fulon, New York 13008
- |St. Mary's Behoot 12 Kethioen Crye 343-0700 K =00y~ 133 " P:00 AM ~ 3:00 PM 3 NIA NA
74 West bth Suesl Kethieen Sloner 343-0700 PeeSchoot 14 - 28 .
Oswego, New York 13120 .
9t. Pauls Academy 12 Bhier MulaHolimen, Pilcipel * P08 (PreSchool ~ & & po & 23 Have Vehicles P:30 AM ~ 3:30 PM [ NIA NA
118 East Fith Stieet 43- 8700 or home 343-955¢ L atch Key Program 12 - 28 Mon. - Fni. '
Oswago, Hew York 1312¢ 1an Tymen, Bec, 343 - 9700 ot heme ptudents Bept. = June
2-0177 ~Latch Koy Program
b:30 AM ~ 8:30 PM
Oswego Community 9 otor Sovthcolt 342-8322 a ? p:13 AM ~ 3:30 PM ] N/A NA
Chiriatian 8choot ne King 342-0322 Mon. - Fil, -
P.0. Box 3039
438 Werl Sixth Street
Oswego, New York 13120

* NOTE : SCHHOOL LOCATED OUTSIDE EPZ, BUT PARTOFTHE “
MEXICO ACADEMY AND CENTRAL SCHOOLS. '
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OSWEGO EVACUATION STUDY
Ambulance Companles

S i Overall. " |  Evacuallon | Number ol Ambulance Crows |
. Facllity/Addres “Fieot Size | * Fleel Size: | . Moining | Afteinoon| Night Conlacl People
Menler Ambulance Service 6 4, 6 6 6 13 Neslle Avenue James A. Menter
13 Neslle Avenue Fulton, New York 13069 592 — 4145
Fuiton, New York 13069 Edward Kasperek
598 — 8064
Oswego Flre Deparl. Ambulance 4 2 3 3 3 35 East Cayuga Street James Borden
35 East Cayuga Streel ’ : Fire Dept. Headquarlers Thomas Abboll
Oswego, New York 13126 Oswego, New York 13126 | Mark Murcay
343 - 1312
NOCA Ambulance Corp. 3 ALS ~Equipped] 3 ALS -Equipped 2-3 2-3 3 Delano Street J. Penny Shutts
P.O.Box 113 Ambulances Ambularices . Pulaskl, New York 13142 387-323 or
Delano Street . : : 298-6516 -
Pulaskl, New York 13142 ) Jalf Johnson
298-6235
Donald McFee Memorlal 3 2 2 2 2 P.0.Box 115 Wm. Banjamin
Ambulance Service Mexico, New York 13114 | 963-8534 (Home)
P.O. Box 115
Mexico, New Yoik 13114
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OSWEGO EVACUATION STUDY i
* Bus Companies
. OversA FlecA BRe . _ .. Fimet Avaiind il ot Evetin o [No. o Beivas Aeniids Wiy
S S - [Number/ Type Passerger | Wheelich Numbei { Type 0o i |1 By Tmesol-Dey
____ Feclity  Atdionn Of Vohiclos | Capactty | Capecity | Ot vehicios - | copactiy i | Momind_aAneroon [ Nighi | Vehicls Location ot Pocy
A & E Madical 4 Buses 40 0 2 Buses 40 5-6 §5-6 5-6 | 302 West 10t St James Bechtel
382 W, 11 Stroet 3Vans 0 9 3Vans 0 . Oswego, NY 13128 | 342 - 9570
Oswego, New York 13126 John Larock
343 - 8738
342 - 2604 (Office)
Phoenix Centrat Sch. Dist.] 1 Ven 16 0 1 Van 18 0 2Buses | N/A*| N/A* | N/A* | Onelda Stieet Mary Fatrell
Volney Stroel 3 Subuibans LI 0 3 Subutbans 8 0 2 Subuibane : : Phoenix, NY 13135 | 693 — 1519
Phoenix, New York 13135 2 Subutbans 15 2 2 Subuibans 15 2 Dr. J. Robert Johnson
{ Bus 36 2 1 Bus 38 2 695 - 1514
1 Bus 26 4 1 Bus. 26 4
{ Bus 16 o 1 Bus: 18 o S
1 Bus 21 0 1 Bus 21 o
2 Buses 0 0 2 Busos 30 (]
3 Buses 47 (4] 3 Buses 47 0
1 Bue 69 1] 1 Bus 59 0
4 Buses 60 0 4 Buses 60 0
11 Buses 65 0 11 Buses €5 (]
9 Buses 66 [+] 9 Buses 66 0
2 Buses 75 0 2 Buses 75 ]
1 Subutban 7 0 1 Subuiban 7 0 :
Oswego County BOCES 3 Buses 13 2 3 Buses 13 2 22 Buses 2 2 22 | Oswego County Kathleen Fuinesux
Butterfly Rood 19 Buses 1" 4 19 Busos " 4 BOCES 063 ~ 4228
Moxico, New York 13114 6 Buses 15 0 6 Buses 15 0 County Route 64 Louls Pettinelii
. 1 Bus k14 0 1 Bus a7 ] Mexico, NY 13114 | 563 ~ 4200
2 Buses .60 0 2 Buses 60 0
Oswego County Opport. 1 Bus 14 0 1 Bus 14 0 4 Buses 24 24 24 | Hanntbal Streel Melody Van Buren
233 Oneida Stieet 2 Buses 19 .0 2 Buses 19 0 7 Vans Fulton, NY 13069 598 ~ 4713
Fulton, New Yotk 13069 3 Buses 20 0 3 Buses 20 0 Gary Mashaw
1 Bus 25 3 1 Bus 25 3 598 ~ 1612
2 Buses 28 2 2 Buses 28 2 Mary Herzog
2 Buses 32 [1] 2 Buses 32 [+] 598 ~ 5017
1 Bus 32 2 1 Bus 32 2
2Vane ] 2 2Vens 8 2
3IVene 10 2 3 Vans 10 2
3Vans 12 4] . 3Vens 12 0
1Van 16 0 { Van 16 [}
2Vens 16 2 -2Vens 16 2

“Hoie: Bus Nesources Only
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OSWEGO EVACUATION STUDY
Bus Companles
T - Oveveh Floot Bize
R . [Number  Typé [Passenger
Fachlly / _| Ot Vahledes . | Gapaeity |.
City School District 1 Van 10 2 1Van 1o 2 2 Buses 74 4 74 | Maik Fitzgibbons Dr.| David Chrlstopher
Mark Fitzgibbons Dilve 1 Bus 13 2 1 Bus .13 2 1 Ven Oswego, NY 13126 | 341 — 5858 (W)
Oswego, New York 13126 1 Bus 63 3 1 Bus 63 3 i 342 - 0044 (H)
t Van 8 -0 1Ven 8 [ Rohard Harvell
6 Buses 20 0 6 Buses 20 0 g 341 — 5969 (W)
1 Bus 25 0 1 Bus 25 0 343 - 2038 ()
3 Buses 29 0 3 Buses 29 0
2 Buses 53 0 2 Buses 55 0
8 Buses 60 0 8 Buses 60 0
36 Buses 68 0 36 Buses 66 0
3 Buses L)) 0 3 Buses L) 0
Central Square Central 42 Buses 44 0 42 Bused 44 0 0 WA*] NA* ‘| WA*| Caughdenoy Roed | Donald Harwood
School Distilct 11 Vens 16 0 11 Vane 18 0 Central Square, NY | 668 ~ 3771 (W)
C/O Paud V. Moore H.S, 13008 699 -- 3406 (H)
Central Square, NY 13038
CNY Centro, Inc. 53 Buses 43 0 53 Buses. 43 (1] : 200 Cortand Avenue| Frank Kobilekl
200 Cortland Avenue 103 Buses 3 2 103 Busee 43 2 108Buses | 140 | Less han| 140 | Sytacuse, New York | John Rencock
Sytacuse, New York 13202 9 Vans 8 2 8Vens-. ] 2 9 Vans 140 ’ Duke Balley
8 Buses 16 q. 5 Buses 16 4 . ’ 442 - 3388
8 Buses 39 0 8 Buses 39 1]
2 Trolleys 21 0 2 Trolleys 21 0
2 Buses 34 2 2 Buses: 34 2 3 Buses Oswego, New Yotk
4 Buses 43 0 4 Buses 45 0
2 Buses 32 7 2 Buses: 32 14
5 Buses 45 0 5 Buses 43 0 . Aubum, New York
S Buses 34 2 5 Busee M 2 5 Buses
Mexico Academy and 2 Buses 0 4 2 Buses 4] 4 2 Buses 4 L]] 41 | Route 104 Alen Humbert
Centrel Schools .6 Buses 7 0 6 Buses 7 0 Mexikco, NY 13114 | Morris Bogart
Route 104 1 Bus 16 L] 1 Bus 16 (1] 863 ~ 3351
Moxico, New York 13114 1 Bus 19 0 1 Bus 19 0 E
1 Bus 21 0 1 Bus 21 0
1 Bus 22 0 1 Bus 22 0
1 Bus 29 0 1 Bus 29 0
1 Bus a7 0 1 Bus a7 0 )
1 Bus 54 0 1 Bus 54 0
10 Buses 60 0 10 Buses 60 o
21 Buses 68 0 _21 Buses 68 0 .

#ote: Bus Resources Only
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APPENDIX D

TRAFFIC ZONES: DEFINITION OF BOUNDARIES AND EVACUATION ROUTES

Rev. 5

LISTED BY TOWN

Town of Scriba
Zone 1A: The portion of ERPA 1 east of Sunset Bay Creek.
Route: Nine Mile Point Road to Route 1 east (North Road) to N.Y. 104B east to
N.Y. 3 north.
Zone 1B:  The portion of ERPA 1 west of Sunset Bay Creek and east of the Penn
: Central Railroad tracks (including J.A. FitzPatrick and Nine Mile Point Units
1and 2).
Route: Lake Road (Route 1A) to Route 29 south to Route 1 east (North Road) to
o N.Y. 104B east to N.Y. 3 north.
Zone 1C:  The portion of ERPA 1 west of the Penn Central Railroad tracks.
Route: Lake View Road south to Route 1 west (North Road) to Creamery Road
south to Klocks Corners Road to Route 4 east to N.Y. 176 south.
Zone 2C:  The portion of ERPA 2 in the Town of Scriba.
Route: Rorxithe 29 south to Route 1 east (North Road) to N.Y. 104B east to N.Y. 3.
north.
Zone 3A:  The portion of ERPA 3 east of the creek between Bayshore Grove Road
and Cliff Road. A
Route: Lake View Road south to Route 1 west (North Road) to Creamery Road
south to Klocks Corners Road to Route 4 east to N.Y. 176 south.
Zone 3B:  The portion of ERPA 3 west of the creek between Bayshore Grove Road
S and Ciliff Road.
Route: Lake Road (Route 1A) west to Route 1 east (North Road) to Creamery
Road south to Klocks Corners Road to Route 4 east to N.Y. 176 south.
Zone 5A: The portion of ERPA 5 east of Duke Road.
Route: Route 29 south to U.S. 104 west to Route 29 south to Route 4 east to Silk
Road south. _ '
Zone 5B: The portion of ERPA 5 west of Duke Road.
Route: Creamery Road south to Kiocks Corners Road to Route 4 east to N.Y. 176

south..

Page 96




Town of Scriba (Continued)

Zone 6A:

Route:

Zone BB: .

Route:

Zone 10A:

Route:
Zone‘lOB:

Route:

Zone 11A:

Route:

Zone 19A:

Route:

Zone 19B:

Rbmé:

Zone 19C:

Route:

Zone 18D:

Route:

The portion of ERPA 6 east of the creek which runs from Lake Ontario to
U.S. 104 and is located between County Route 53 and Klocks Comers

Road.
Route 1 east (North Road) to Creamery Road south to Kiocks Corners

- Road to Route 4 eastto N.Y. 176 south.

The portion of ERPA 6 west of the creek which runs from Lake Ontario to
U.S. 104 and is located between County Route 53 and Kiocks: Comers

Road.

Kocher Road south to U.S. 104 east to Route 53 south to Kingdom Road to
Route 57 south.

The portion of ERPA 10 east of the creek, east of the Niagara Mohaw
power lines, and east of Duke Road. _

Route 29 south to Route 4 east to Silk Road south.

The portion of ERPA 10 west of Duke Road, west of the Niagara Mohawk
power lines, and west of the creek.

Klocks Corners Road to Route 4 east to N.Y. 176 south.
All of ERPA 11.

Route 53 south to Kingdom Road to Route 57 south.
The portion of ERPA 19 east of Paddy Lake Road.

Silk Road south.

The portion of ERPA 18 west of Paddy Lake Road and east of Dutch Ridge
Road and Black Creek.

N.Y. 176 south.

The portion of ERPA 19 west of Dutch Ridge Road and Black Creek, and
east of the Penn Central Raiiroad tracks.

Route 53 south to Kingdom Rpad to Route 57 south.
The portion of ERPA 18 west of the Penn Central Railroad tracks.

Route 481 south.

Town of New Haven

Zone 2A:

Rev. 5

The portion of ERPA 2 east of Sunset Bay Crgek.
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Town of New Haven (Continued)

Route:

Zone 28B:

Route:

Zone 4A:
Route:
Zone 4B:
Route:

Zone 4C:

Route:
Zone 7A:

Route:
Zone 7B:

Route:

3 Zone 7C:

Roﬁte:
 Zone BA:

Route:

Zone 8B: .

Route:

Zone 8C:

Route:

Rev. 5

Shore Oaks Drive to Route 1 east (North Road) to N.Y. 104B eastto N.Y. 3
north.

The portion of ERPA 2 west of Sunset Bay Creek in the Town of New
Haven.

Nine Mile Point Road to Route 1 east (North Road) to N.Y. 104B east to
N.Y. 3 north.

The portion of ERPA 4 north of Route 1 (North Road).
Route 1 east (North Road) to N.Y. 104B east to N.Y. 3 north.
The portion of ERPA 4 south of Route 1 (North Road).

. Route 6 south.

The portion of ERPA 4 south of Route 1 (North Road) and west of Mack
Road and Catfish Creek.

U.S. 104 east to Route 6 south.

The portion of ERPA 7 north of Route 1 (North Road), east of Larkin Road
and north of N.Y. 104B.

Route 1 east (North Road) to N.Y. 104B to N.Y. 3 north.

The portion of ERPA 7 south of N.Y. 104B and east of the East Branch of
Catfish Creek.

U.S. 104 east.
The portion of ERPA 7 south of Route 1 (North Road), west of Larkin Road,

‘south of N.Y. 104B, and west of East Branch of Catfish Creek.

Route 6A south to Route 6 south.

The portion of ERPA 8 north of Stone Road (Country Home Road) and
east of the East Branch of Catfish Creek (east of Kirby Road).

U.S. 104 east.

. The portion of ERPA 8 south of Stone Road (Country Home Road) and

east of Catfish Creek and Kirby Road.

Route 35 south.

The portion of ERPA 8 west of East Branch of Catfish Creek, west of Kirby
Road and west of Catfish Creek.

Route 6 south.
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Town of New Haven (Continued)

Zoné SA: |

Rev. 5

The portion of ERPA 9 east of Mud Lake Road (Route 51), south of Lilly

Marsh Road, and east of the creek between Lilly Pond and Route 51.

Route: Darrow Road south to Route & south.

Zone OB T PO O S weet o1 Mud Lake Roatl,

Route: - Route 51 east to Route 6 south. - L

Town of Righlngnd_ ‘

Zone 14A:  All of ERPA 14,

Route: N.Y. 3 north.

Town of Mexico

Zone 15A:  The portion of ERPA 15 north of Gibbs Road, north of Smith Road, west of

‘ ;g;tdlteazier Road, and north of Countryman Road, Clark Road and Potter

Route: N.Y. 3 south. .

Zone 15B: The portion of ERPA 15 south of Gibbs Road, east of Port Leazier Road,
south of Countryman Road, and east of N.Y. 3.

Route: Fort Leazier Road south to Dewey Road to Newcomb Road to Smithers
Road to U.S. 104 east.

Zone 15C: Lh;:‘ %ortion of ERPA 15 south of Potter Road and Clark Road, and west of

Route: Fravor Road south to US 104 east.

Zone 17A:  The portion of ERPA 17 east of Little Salmon River.

. Route: U.S. 104 east. |

Zone 17B:  The portion of ERPA 17 west of Little Salmon River.

Route: N.Y. 3 south,

Village of Mexico

- Zone 16A:  The portion of ERPA 16 north of U.S. 104.
Route: U.S. 104 east.
Zone 16B:

- The portion of ERPA 16 south of U.S. 104.

D-4
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Village of Mexico (Continued)

Route: N.Y. 3 south.

Town of Palermo ‘

Zone 18A: The portion of ERPA 18 in the Town of Palermo.

Route: Rbute 35 south.

Town of Volney

Zone 18B: The portion.of E}RPA 18 in the Town cf Volney.

Route: ~  Route 6 south.

Zone 20A: -The portion of ERPA 20 east of N.Y. 176.

Route: Silk Road south.

Zone 20B:  The portion of ERPA 20 west of N.Y. 176 and east of Black C‘reek.

Route: N.Y. 176 south.

Zone 20C: . The portion of ERPA 20 west of Black Creek and east of the Penn Central
Railroad tracks.

Route: Route 53 south to Kingdom Road to Route 56 south.

Zone 20D: - The portion of ERPA 20 west of the Penn Central Railroad tracks.

Route: N.Y. 481 south.

Town of Minetto

‘Zon‘e 21A: The portion of ERPA 21 north of Route 25 and east of the Erie Lackawanna
Railroad tracks.

Route: N.Y. 48 south.

Zone 21B: ;ggdponion of ERPA 21 south of Route 25 and east of West Fifth Street

Route: Route 8 south.

Zone 21D: The portibn of ERPA 21 west of the Erie Lackawanna Railroad tracks and
north of Route 25.

Route: Route 25 south to West Fifth Street Road south to Route 85 west.

Rev. 5
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Zone 21C: The portion of ERPA 21 in the Town of Oswego.

Town of Osweqgo (Continued)

Route: . ‘West 5th Street Road south to Route 85 west.

| Zone 22A:  The portion of ERPA 22 east of the Penn Central Railroad tracks.

Route: " Route 25 south to West Fifth Street Road south to Route 85 west. .

Zone 22B: The portion of ERPA 22 west of the Penn Central Railroad tracks, east bf
o Bunker Hill Road, south of Thompson Road, east of Thompson Road and

south of U.S. 104.

Route: _ Route 7 south.

Zone 22C:  The portion of ERPA 22 north of U.S. 104, west of Thompson Road, north
: of Thompson Road and west of Bunker Hill Road.

‘Route: US.104west. | |

Zone,12A: ~ The portion of ERPA 12 north of U.S. 104 and east of East 13th Street.

Route: grfﬁh Route 104 east t6 Route 53 south to Kingdom Road to Route 57

Zone 12B:  The portion of ERPA 12 west of East 13th Street, south of U.S. 104, north

of Route 4, and east of East Sth Street.

Route: Route 4 east to Route 53 south to lthdom Road to Ro___zf 57 south.

Route*:  Route 4 east to Route 176 south.

Zone 120: The portion of ERPA 12 west of East gth Street and south of F"-toute 4,

Route: N.Y. 481 south. _

Zone 13A: ;régdporﬁon of ERPA 13 south of U.S. 104 and east of West Fifth'Street

Route: N.Y. 48 south. :

Zone 13B:  The portion of ERPA 13 south of U.S. 104, west of West Fifth Street Road,
: and east of Hillside Avenue.

Route: Gardenier Hill Road south to Route 7 south.

* Note: A different evacuation route is provided for Classic Weekend attendees at the Speedway located in
Traffic Zone 12B. ‘

Rev. 5
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Zone 13C:  The portion of ERPA 13 north of U.S. 104 and west of Hillside Avenue.
Route: U.S. 104 west.
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- APPENDIX E
ROADWAY LINK CHARACTERISTICS
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R | APPENDIX F
METHODOLOGY TO CALCULATE EVACUATION CAPACITIES

Introduction

The analysis of the evacuation roadway system was performed using the 1985 Highway

#v Manual (HCM), as it represents the current standard methodology in evaiuating
travel facilties. The document reflects over two decades of comprehensive research
conducted by a variety of research individuals and government agencies and, as such,
represents the best available knowledge and guidance to the operational and design
analysis of transportation facilities. Methodologies are summarized below for the four
categories or roadway facilties and three weather conditions which are to be

encountered in the EPZ. ...

Two-Lane Two-Way Roadways

The predominant roadway type within the 10-mile emergency planning zone is the two-
lane, two-way highway. A two-lane highway can be defined as a two-lane roadway with
one lane dedicated for traffic in each direction. These roadways basically serve an
accessibility function, usually for low traffic volumes. According to the 1885 Highway
-Capacity Manual (HCM), the general relationship describing traffic operations on these
roadway segments is as follows:

SF; = (2800 passenger cars per hour) x (V/C); X fg X fw X thy

Where: SF; = Total roadway service flow rate in both directions for prevailing
roadway and traffic conditions, for a specified level-of-service, in

e ... vehicles per hour; _

ratio of flow rate to ideal capacity for a specified level 'of service,

v/Cy = ,
obtained from Table 8-1 of the HCM;
fg = adjustment factor fc;r directional distribution of traffic, obtained from
Table 8-4 of the HCM;
fw = adjustment factor for narrow lanes and restricted shouider width,
obtained from Table 8-5 of the HCM; and - A
fny = adjustment factor for the presence of heavy vehicles in the traffic

stream.

Table 8-1 of the 1985 HCM tabulates (V/C); factors for a variety of terrain types and
passing zone allowances, each of which was evaluated based on field observations.
The analysis for this project assumed the presence of few, if ‘any, no passing
opportunities for both levels-of-service D and E conditions (the HCM tables are
referenced only). This assumption is valid for an evacuation scenario where virtually no
opportunities would exist to pass due to anticipated traffic congestion. Accordingly, the
base two-way evacuation capacity (2800 passenger carsS per hour) for this type of
roadway was adjusted to reflect the respective level-of-service D and E traffic flow
conditions by: factors of 0.64 and 1.00 (level terrain), 0.62 and 0.897 (rolling terrain), and
0.58 and 0.91 (mountainous terrain). .
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Each roadway link in the evacuation network is unique in that trave!l characteristics
generally vary, even if only slightly, when proceeding along the particular route in
question. As such, various factors must be applied to a link's base capacity to better
reflect actual travel conditions experienced by the driver. The analysis accounts for the
influence of directional frictions related to the imbalance of vehicular flows in each travel

direction.

For an evacuation scenario, a skewed vehicular flow split would be expected - the
analysis used an approximate S0 percent outbound/10 percent inbound directional
distribution. This distribution reflects both fewer travel gaps between vehicles in the
major outbound flow and the increased inability of the minor flow to identify passing gaps

in the opposite flow lane.

Additional factors accounted for travel lane widths of generally 10- to 12-foot wide, and
the presence of heavy truck-type vehicles in the general traffic stream. Tables 8.4 and
8.5 of the HCM tabulate the various factors applied in the analysis for directional and
lane width adjustments, while a default value of 0.98 was used for the heavy truck factor
as few, if any, of these vehicles will be on the road during an emergency situation.
Finally, two-way base capacity was adjusted to provide a one-way capacity in the
outbound flow away from the JAF/NMP EPZ. (A conservative yet realistic 80 percent of
the total flow was assigned to the outbound flow.)

As an example, from the above considerations, the base evacuation service volumes at
levels-of-service D and E for Link Number 47 (Route 57 from Kingdom Road to Howard

Road) were computed as follows:
SFj = 2800 x (V/C)i x fg x fw X fhy X fone way |

SFLOS D = 2800x 0.64 x 0.75 x 0.68 x0.98 x 0.80 = 717vph
SFLOS E = 2800x 1.00x0.75x0.81x0.88 x 0.80 = 1334 vph

Basic Freeway/Multilang Highway Segments

Basic freeway segments make up a relatively small proportion of the total evacuation
roadway network. The 1985 HCM defines a freeway as a divided highway facility having
two or more lanes for the exclusive use of traffic in each direction and full control of
access and egress. These facilities are separated by physical barriers thereby limiting

driver discomfort due to oncoming traffic. The methodology uses the following equation

to compute the service flow rate under prevailing roadway and traffic conditions:

SFj = MSFj x N x fyy X fhv X fp

Where: SF; = Service flow rate or link capacity for a specified level-of-service under
prevailing roadway and traffic conditions for N lanes in one direction,

in vehicles per hour;

MSF; maximum service flow rate per lane for a specified level-of-service

- under ideal conditions, in passenger cars per hour per travel lane
(pcphpl);
N = number of lanes in one direction of the freeway;
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= adjustment factor for the effects of restricted lane widths and/or’

fw = i
W lateral clearances, obtained from Table 3-2 of the HCM;

fhv = adjustment factor for the effect of heavy vehicles (trucks, buses, and
recreational vehicles) in the general traffic stream; and

fp = adjustment factor for the effect of driver population, obtained from
Table 3-10 of the HCM.

The analysis begin / | o
roadway’s posted and design speed. In general, roadways with a posted speed limit of

50 mph have a design speed of 60 mph while roads with a posted speed limit of 55 mph
have a design speed of 70 mph.

Table 3-1 of the 1985 HCM allows for an evaiuation and selection of 2 maximum capacity
per lane associated with a specific design speed as follows: _

BASE CAPACITY DESIGN SPEED
- 2000 pephpl 70 MPH
2000 pcphpl 60 MPH
1900 pephpl 50 MPH

The base evacuation capacities at level-of-service E were further modified by a (V/C);
factor. The (V/C); factor is the maximum volume-to-capacity ratio allowable while
maintaining the performance characteristics of the level-of-service and design speed in
question. These factors are also shown on Table 3-1 and are summarized below:

LOSE LOSD
70 MPH Design Speed - 1.00 70 MPH Design Speed - 0.87
60 MPH Design Speed - 1.00 60 MPH Design Speed - 0.80
50 MPH Design Speed - 1.00 50 MPH Design Speed - 0.76

A single adjustment factor (fy) accounts for the combined effect of lane widths,
distances to the nearest obstruction, number of lanes on the freeway, and the presence
of obstructions on road sides. For example, a roadway with 11-foot lanes, obstructions
on both sides of the roadway at an average of 1-foot from the pavement edge for a four-

lane freeway would have a factor of 0.85 — this suggests that 15 percent of the freeway's.

ideal capacity is lost due to the lane width and lateral clearance restrictions present. The
heavy vehicles factor (fhv) was assumed to be 0.98 because heavy vehicles in_an

emergency situation will compose a very small proportion of the traffic stream. The

ability of motorists to negotiate the roadway is accounted for in the driver population
factor (fp) with values of 0.75 and 1.00 used to respectively reflect least (LOS D) and
most (LSS E) efficient traffic stream ch@racteristics.

Multilane Highways are undivided roadways on which opposing traffic flows are
separated only by centerline pavement markings and do not have full control of access.
The analysis of multilane highways differs slightly from that of freeways by the provision
of one additional factor accounting for the friction experienced due to adjacent oncoming
traffic as well as the presence of roadside driveways. While all other freeway-associated
factors described above are directly applicable for the multilane highway, the
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environmental factor (fe) is required to distinguish and analyze these facilities. Table 7-
10 in the HCM lists the environmental adjustment factors for a multiiane facility.

Thus, from the above considerations, the base evatuation capacities at levels-of-service ~

D and E for Link Numbers 183 (I-81 from Syracuse to Route 48 - a freeway segment)
and 200 (Route 3 from Route 48 to 1st Street - a multiane highway segment), as

example computations, were computed as follows:

Fr ink No. 1 '

SFj = MSF; x N X fy X fhy X T . o

SFLOos p = 1850x3x0.88 x 100 x0.75 =_f'4C'l'{9: vph.
SFiLOs E = 2000 x 3x 1.00 x 0.98%1.00 = sséq vph -

Muttitane Highway Link No, 200
SFj = MSFi x N x fyy x fhy X fe

SFLOS D = 1450x 2x 0.94 x 0.98 x 0.75 x 0.85 = 1903 vph
SFfLos E = 1900 x 2 x 0.94 x 0.98 x 1.00 x 0.95 = 3326 vph

Signalized Arterials

Several roads within the evacuation network are controlled by signalized intersections
with link capacity defined and limited by the link end point — the intersection itself.
Intersection approach capacity, which governs the roadway's ability to carry and
process traffic, is the maximum rate of fiow which may pass through the subject

approach under prevailing traffic, roadway, and signalization conditions.

The basic computation begins with the selection of an “ideal" saturation flow rate, usually
1800 passenger cars per hour of green signal time per lane (pcphpl). The saturation
flow rate is the vehicular flow in vehicles per hour which could be accommodated by the

specific approach assuming that the green phase is always 1.00 (i.e., no red signal
- phase occurs). This “ideal” saturation flow rate is adjusted as follows:

S = So x N x fyy X fhy X fg X fp X fpob X fa X frt X fit X G/C

Where: S = Saturation fiow rate for the subject lane group, expressed as a total
for all lanes in the lane group under prevailing conditions,, in vehicles

per hour of green signal time;
Sp = ideal saturation flow rate per fane, usually 1,800 pcpgpl;

number of lanes in the lane group;

adjustment factor for lane width; 12-ft lanes are standard; given in
Tabie 8-5 of the HCM;

N
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adjustment factor for heavy vehicles in the traffic stream, given in

fhy =

V' Table 8-6 of the HCM;

fg = adjustment factor for approach grade, given in Table 8-7 of the HCM;

fp- = adjustment factor for the existence of a parking lane adjacent to the
tane group and the parking activity in that lane, given in Table S-8 of
the HCM,; .

‘fop = adjustment factor for the blocking effect of local buses stopping

: within the intersection area, given in Table 8-9 of the HCM; ..

fa = adjustment factor for area type, givenin Table 9-10 of the HCM;

f+ = adjustment factor for right turns in the lane group, given in Table 9-11
of the HCM,; : .

fy = adjustment factor for left turns in the lane group, given in Table 8-12
ofthe HCM and; - - - - :

~G/C = ratio.of green signal time to total signal cycle length.

The lane width factor (f) accounts for the deleterious effect of lanes narrower than the
accepted standard of 12 feet wide, while increased flow is provided for on lanes greater
than this standard. The heavy vehicle factor (fhv) is assumed to be only slightly affected
(i.e., a factor of 0.99 is used to account for terrain conditions) because heavy vehicies in
an emergency situation will not make up a significant proportion of the traffic stream.
Adjustment factors (fg) refiecting the effect of roadway grades on the saturation flow are
provided for a variety of uphill and downhill conditions. The parking factors (fp) account
for the frictional effect of a parking lane on vehicular flow in the adjacent lanes, as well as
for the occasional blocking of an adjacent lane by vehicles moving into and out of
curbside parking spaces. Most of the links in this category do not have parking;
however, on the links where parking.was observed, a minimum number of 10 parking
_movements per hour was assumed in the analysis. Again, this factor was selected to
represent emergency evacuation characteristics when parking would be very minimal.
The bus blockage factor (ftib) accounts for the impacts of alighting/boarding activities of
local transit buses. Clearly, this type of activity would be minimal under emergency
evacuation conditions and, as such, a factor of 1.00 was used. (It must be noted that
evacuation bus pickup activity will not be a frequent occurrence during an evacuation
and will not affect a change in the use of this factor.) The area type factor (fa) accounts
for the relative inefficiency of business area intersections in comparison to those in other

locations. Right and left turn factors (frt and fit) depend upon several parameters. .

However, in an emergency evacuation situation, it is assumed that most vehicles would

travel in one direction and not making turns. Furthermore, if a turn was necessary within
the route, a predominant turning movement is treated as a through movement. As a.

result, factors of 0.85 and 0.95 were applied for right and left turn movements -- the least
-reduction factors allowable in the methodology. The final adjustment to the saturation
flow rate accounts for the amount of available green signal time relative to the total signal
cycle length (G/C ratio). Factors of approximately 0.75 and 0.0 were chosen to
represent levels-of-service D and E, respectively. These different traffic signal
adjustment factors reflect varying degrees of preparedness, with the lower level-of-
service D factor of 0,75 accounting for the likelihood of fewer traffic control -agents in

place during an evacuation scenario.
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A select number of intersections are regulated by STOP or YIELD controls. It was
determined that they would operate similar to signalized intersections with the control
and regulation of vehicular flow maintained through traffic control agents. In this
manner, these locations were assumed to experience the same frictions as those
present any typical signalized intersections, and were thus examined using the above-

described traffic signal control criteria. -

Thus, from the above considerations, the base evacuation service volumes at levels-oi-
service D and E for Link Number 205 (Route 104 from East 12th Street to George Street
in Oswego), as an example computation, were computed as follows:

S = SoxNxfwxfhy X fgxfp Xfop xfa x ft X fit x G/C

SLoSp = 1800 x 1 x 1.00 x 0.99 x 0.99 x 0.85 x 1.00 x 1.00 x 0.85 x 0.95 x C.75 =
808 vph :

SLOSE = 1800x 1x 1.00x 0.99 x 0.89 x 0.85 x 1.00 x 1.00 x 0.85 x 0.95 x 0.90 =
1090 vph ..

Adverse Weather Effects

The 1985 Highway Capacity Manual (HCM) does not specifically account for inclement
weather conditions .in the analysis of roadway travel capacities. In fact, there have been
relatively few efforts to quantify the effects of adverse weather on roadway capacity.
Under adverse weather conditions such as snow, fog, severe thunder storms which
result in heavy rains, localized flooding, or ice, the ability of roadways to carry traffic is
further reduced from that of a Level of Service D or E. Two factors account for this
reduction -- a decreased quality and amount of physical space on the roadway surface
(e.g., snow on shoulders) and a more cautious attitude on the part of the driver (resuilting
in increased headways). Level of Service D service volumes were further reduced by 20
percent to account for these factors to estimate adverse weather evacuation capacities.

A standard freeway is referenced as an example to illustrate the anticipated capacity of a
roadway when adverse weather conditions prevail. At Level of Service E, one lane of a
standard freeway can.accommodate 2,000 vehicles per hour. 2,000 vehicles is also the
theoretical capacity of one freeway lane under normal weather conditions and without

incident.

At a Level of Service D, one standard freeway lane can typically accommodate 1,850
vehicles per hour; therefore, it is assumed the theoretical capacity of Leve! of Service D is
1,850 vehicles. The Level of Service D theoretical capacity is representative of
conditions which may result from a light snow, rain, or when some traffic control officers
may be unable to fulfill their assignments. A further 20% reduction in level of Service D
conditions would result in a theoretical capacity of 1,480 vehicles during adverse weather

conditions.

Assuming that 10,000 vehicles were anticipated to traverse this section of freeway, it
would take five hours to traverse this road section assuming Level of Service E
conditions (10,000 veh + 2,000 veh/hr). Subsequently, it would take almost six hours
under Level of Service D conditions and close to seven hours to travel when adverse
weather conditions prevail on the-same roadway section. :
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Comparison of 1965 and 1985 Highway Capacity Manual Methodologies

As previously mentioned, the 1985 HCM was used as the basis of computing roadway
travel capacities in this current analysis of the JAF/NMP EPZ. Previous analyses of this
roadway system used the current manual's predecessor, the 1965 Highway Capacity
Manual, that was the accepted standard methodoiogy at that time. While both manuals
are theoretically correct, it is the current 1985 version that is gaining widespread

acceptance for a variety of reasons.

The 1985 version has a more extensive data base in all chapters of analysis, has
provisions for constant updating as warranted ‘and, most importantly, accounts for the
numerous operating characteristic and frictions that affect the roadway system and
driver behaviors. The summary table below highlights the previous example 1985 HCM
link computations versus those same link capacities of prior analyses utilizing the 1965
HCM, under normal conditions (i.e. a 12-foot lane, full shoulder, level terrain, and good

weather). _ 1

Facility Service Volumes

- : 1965 HCM 1985 HCM
Eacility Tvpe LOsSD LOSE LOSD LOSE
2-Lane, 2-Way 636 1200 844 1516
Freeway 2404 3440 - 2775 4000
Multilane Highway 2660 - 3800 - 1847 3078
Signalized intersection 659 1136 1112 1334
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APPENDIX G
EVACUATION TRAVEL TIMES
BY EMERGENCY RESPONSE PLANNING AREAS =

This appendix includes evacuation travel time ejstimates by ERPA for a simultaneous full-
EPZ evacuation. Evacuation travel time estimates are presented for the following

' scenarios, weather conditions, and population groups:

Scenarios

School-in-Session
School-not - in Session
Weekend/Holiday Summer
Weekend/Holiday Winter
Evening :
Nighttime _

Classic Weekend
Harborfest Weekend

Weather Conditions

Normal
Adverse

Population Groups

Resident Population with Autos
Resident Population without Autos
Special Facilities Population
Transient Population

A total of 19 tables are included in this Appendix. Table G-1 is 2 summary table that
indicates evacuation travel times for all scenarios under normal weather conditions.
Similarly, Table G-2 shows evacuation travel times for all scenarios under adverse
weather conditions. Tables G-3 through G-18 each show evacuation travel times for a
particular scenario under a particular weather condition. Table G-19 shows evacuation
travel times for schools in the EPZ to the New York State Fairgrounds for normal and
adverse weather conditions. A range of values depict the lower and upperbound limits
of the evacuation times for normal weather and dry roadway conditions to a light rain or
snow shower which results in wet pavement. Evacuation travel time estimates for
adverse weather approximate travel conditions after a severe ice storm or heavy snow
once roadway crews have been able to clear the roads. :

G-1
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A suggested approach to read the tables in Appendix G is outlined below:
 Step 1- Determine the appropriate scenario (i.e. - Schookin-Session)

« Step 2 - Determine the approximate weather condition.
- Lower bound normal weather conditions - dry pavement
- Upper bound normal weather conditions - wet pavement
- Adverse weather conditions - pavement conditions after a severe winter

storm

o Step 3 - For lower bound normal weather ETTE tables, read the left of the two
columns to interpret ETTES by population group for each ERPA and/or the

entire EPZ : ,
- For upper bound normal weather ETTE tables, read the right of the two

columns to interpret ETTES by population group for each ERPA and/or the

entire EPZ . ‘ -
. Adverse weather ETTEs are documented on separate tables for each

scenario
A possible evacuaﬁoh scenario is detailed as follows:
A full EPZ evacuation scenario has been ordered on a Tuesday at 11:15 AM in October.
The weather conditions are observed to be sunny and the forecast is that these weather
conditions will continue over the next two days. (See Table G-3 for ETTES).

Q. How long will it take for the permanent resident population with autos to:

« Fully evacuate ERPA 57 A 2110
« Fully evacuate the EPZ? A. 4:10
Q. How long will it take for the permanent resident population without autos to:
« Fully evacuate ERPA 167 A. 0:40
« Fully evacuate the EPZ? A. 4:30
Q. How long will it take for the special facilities population to:
« Fully evacuate ERPA 47 A 1110
» Fully evacuate the EPZ? A. 13:20 (Muttiple wave evacuations

substantially increase special facility
evacuation times.)

Q. How long will it take for the transient population to:

o Fully evacuate ERPA 57 A. 1:50 (Transient population can evacuate
' more quickly than permanent
resident population in the same
" ERPA. This typically occurs when
the transient population is located in
a traffic zone closer to the EPZ

boundary).

. G-2 Rev. July, 1993
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« Fully evacuate ERPA 167

« Fully evacuate ERPA 227
» Fully evacuate the EPZ?

Rev. 5

A. 0:40

A. 400
A 4:10

(Transient population and permanent
resident population typically require
the same time to evacuate an ERPA
when the population dispersion of
each is similar throughout the ERPA. .

Rev. July, 1993
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Resident Popuiation

With Autos

From - To

4:00 - 6:40
2:00 - 3:00
4:00 - 6:50
1:580 - 2:50
4:00 - 6:40
4:00 - 65

EVACUATION TRAVEL TIME ESTIMATES BY ERPA

omqmuhun..lg
) >

1:50
0:50
0:50
4:00

420

CLASSIC WEEKEND SCENARIO
NORMAL WEATHER
Without Autos
1:10 - 2:00 - 4:00 - 6:40
1:00 - 1:50 - .
1:10 - 2:00 . .
210 - 310 1:10 - 1:10 1:00 - 1:00
1:10 - 2:00 . e
420 - 7:10 - 4:00 - 850
0:50 - 0:50 - 1:50 - 2:50
1:00 - 1:00 -
1:00 - 1:00, - .
400 - 640 . 4:00 - 640
420 - 7:10 - -
420 - 7:10 9:40 -11:20 4:10 - 7:00
300 - 430 12:20 -14:00 2:30 - 4:00
1:50 - 2:50 - 1:40 - 2:50
120 - 120 - 1:40 - 2:50
0:40 - 0:40 . -
1:10 - 1:10 - -
0:50 -  0:50 - -
410 - 650 - -
4:10 - 6:50 . -
1:50 - 250 . -
240 - 4:10 2:30 - 4:00 2:30 - 4:00
420 - 7:10 12:20 -14:00 4:10 - 7:00

Resident Population

EVACUATION TRAVEL TIME ESTIMATES BY ERPA
HARBORFEST WEEKEND SCENARIO

NORMAL WEATHER

Special Facilties

With Autos
From - To
3:10 - S5:10

Without Autos

From - To From - To

uaﬂomaunug

1:10 -
3:10.

-1:00

3:10
3:10
0:50
0:50
0:50
3:10
220
4:40
6:40
0:40
0:40
0:40

2:10

- §5:10
- 210
- 5:10
- $:10
- 2:00

- 0:50

- 0:50
- 5:10
- 3:50
- 8:50
- 10:30

1:10 -
100 -
1:10 -
1:10 -
1:10 -
320 -
0:50 -
1:00 -
1:00 -
310 -
3210 -
5:00 -
6:50 -

0:50 -
120 -
0:40 -
1:10 -
0:50 -
4:20 -
420 -
1:50 -
620 -

6:50 -

2:00
1:50
2:00
220

2:00 -

§:20
0:50
1:00
1:00
$:10
§:10
7:10
10:50
2:00
120
0:40
1:10
0:50
6:30
6:30
2:50
10:20

10:50

-1:10 - 1:10

10:50 -12:50
1320 -18:40

8:10 -10:10

1320 -16:40

420 - 820
8:10 - 10:10
0:40 - 2:00
0:40 - 2:00

6:310 - 10:10

6:10 - 10:10
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: TABLE G-1
EVACUATION TRAVEL TIME ESTIMATES BY ERPA

NORMAL WEATHER

The evacuation travel time ranges presented in this Table are based on cperational strategies in
proceaures. Lower bound evacuaton travel urnes (snoner tmes) can be anucipated whan: :
(8) Unexpected iong-term capacry festricions on key highway links owing to incidens such as accidents.vehicie breakdowns, and

hignway construcuon, 8o NGt oeeur

(b) A hign state of operational readiness (tratfic control officers mobilized, traffic control devices operational. all buses stationed to begin
their initial runis) is antainea. B

{¢) An informed and cooperative public follow directions as instructed.

() Dry toacway conditons exist. .

{longer times) are reresentative of a situation where:

- the point whare a breakdown in traffic flow would resutt:

mobiizsuen of the emergency workforce:

Upper bound evacuation travel times
(s) Capacity restricuons sdversely affect traffic fiow. but no
(B) A low state of operational readiness sesults from mimma.
(&) A low aegree of cooperation trom the public occurs.
{d) A light rain or snow shower results in wet pavement

The svacuation travel lime ranges are indicated &3 hours:minutss, and include 20 minutes of puﬁhe preparation tme.

The population subgroups indicated in this Table are: o

{(a) resident populstion (with and without sutomobiles). i :
(b) special facilives (schools, colieges. nuraing homes. hospitais. other health care facilities, residential facilities such as group homes,

convents, and monasteries}; .
(c) transients (empioyees. visnors 1o parks, resident and sy camps. hoteis, and motels).
Gaps in 1us Tabie indicates that there is no special tacility or transient population in the given ERPA.

uation of the entire EPZ. The evacuation travel

The evacuation travel time ranges presented in this Tabie assume & SiIMURANEOUS SVAC
indicated in this Table.

tme for any individual ERPA 1n a staged evacustion will not exceed the travel tme range

All imes have been rounded 1o tne nearest 10 minutes. L
Special tacility svacuation travel umes include the tme for the mult-wave tips o evacuats the non-ambuiatory podulation who require
transport oy ambulance.

G-4
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EVACUATION TRAVEL TIME ESTIMATES BY ERPA

Resident Popuistion

With Autos

From - To

220 - 3:50
2:10 - 340
1:50 - 2:50
100 - 1:50
2110 - 340
400 - 7:10
1:00 - 2:30
0:50 - 2:30
050 - 1:40
2:10 - 3:40
400 - 7:10
4:10 - 720
400 - 6:30
040 - 0:40
0:50 - 230
040 - 220
0:40 - 2:10
0:40 - 1:40
400 - 7:10
350 - 710
2140 - 430
400 - 630
4:10 - 7:20

SCHOOLAN-SESSION SCENARIO
NORMAL WEATHER
Special Facilities

Without Autos .

From - To From - To
2:30 - 4:00 . -
220 - 3% -
23 - 400 -

1:10 - 2:40 1:10 - 2:00
2:30 - 4:00 -
420 - 720 -
100 - 2:40 -

100 - 2210 -

1:00 - 200 -

150 - 250 -

410 - 7:30 -
420 - 7:30 10:50 -12:40
430 - 650 1320 -15:20
050 - 050 -

120 - 3:00 -

0:40 - 220 040 - 2:20
120 - 220 0:40 - 1:50
0:50 - 2:00 .

410 - 7:00 -

410 - 7:00 -

250 - 440 2:40 - 4:30
410 - 640 400 - 630
430 - 730 1320 -15:20

EVACUATION TRAVEL TIME ESTIMATES BY ERPA
SCHOOL-NOT-IN-SESSION SCENARIO

" Besident Population

With Autos

From - To

220 - 3.5
2:10 - 240
210 - 320
2:00. - 3:10
210 - 340
4:00 - 7:10
1:50 - 3:00
0:50 - 2:00
0:50 - 1:40
2:10 - 3:40
400 - 7:10
4:00 - 7:10
4:00 - 620
1:50 - 3:00
1:50 - 3:00
0:40 - 1:50
0:40 - 1:40
0:40 - 1:40
4:00 - 7:10
3:50 - 7:.00
2:30 - 4:10
400 - 620
4:00 - 7:10

NORMAL WEATHER
Special Facilities
Without Autos
From - To Erom-To
230 - 400 -
220 - 350 .
230 - 400 -
210 - 320 1:10 - 2:00
23 - 400 -
420 - 7% .
100 - 210 -
100 - 1:00 -
1:00 - 200 -
200 - 310 -
410 - 720 -
410 - 720 10:50 -12:50
420 - €50 1320 -15:20
200 - 300 -
120 - 230 -
0:40 - 2:00 0:40 - 0:40
1:90 - 2:00 -
0:50 - 1:40 .
4:10 - 7:00 -
410 - 700 -
240 - 420 0:40 - 0:40
400 - 6:30 4:00 - 620
« . 7:%0 1320 -18:20

Transients
From - To

2:10

Transients

From-To
220 - 350
2110 - 340

3:10
3:10
7:10
3:00
2:00

400 - 7:10
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NORMAL WEATHER

Resident Population Special Facilities
With Autos Without Autos
From - To From - To From-To
1:%0 - 300 1:10 - 200 -
2:00 - 300 1:00 - 150 -
1:50 - 250 1110 - 200 -
1:50 - 250 2110 - 3210 1:10 - 110
1:50 - 230 1:10 - 200 -
220 - 350 2:30 - 410 -
1:50 - 250 0:50 - 050 -
0:50 - 0:50 . 1:00 - 100 -
0:50 - 0:50 1:00 - 100 -
1:50 - 250 150 - 250 .
220 - 350 230 - 400 -
220 - 4:00 230 - 410 8:10 -10:30
2:30 - 4:00 3.00 - 4% 11:40 -13:00
1:40 - 250 1:5 - 2%0 -
1:40 - 2230 120 - 1220 -
0:40 - 0:40 0:40 - 0:40 -
0:40 - 0:40 7:10 - 1110 -
0:40 - 00 050 - 050 .
220 - 350 230 - 30 -
2:310 - 340 230 - 3N -
140 - 2240 1:5 - 2% -
2:30 - 400 2:40 - 410 2:30 - 400
2:30 - 400 3:00 - 40 11:40 -13:00

EVACUATION TRAVEL TIME ESTIMATES 8Y ERPA
WINTER WEEKEND/HOUDAY SCENARIO
NORMAL WEATHER

Resident Population Special Facilities
With Autos Without Autos
From - To From - Te From - To
1:00 - 210 1:90 - 200 -
1:00 - 1:50 100 - 130 .
1:00 - 210 1:10 - 20 .
1:00 - 100 1:10 - 110 110 - 1:10
1:00 - 210 1:10 « 200 .
220 - 350 230 - 410 -
0:50 - 050 0:50 - 050 -
0:50 - 0:50 1:00 - 100 -
0:30 - 0:50 1:00 - 100 -
1:00 - 2:10 100 - 210 -
220 - 350 230 - 400 -
220 - 400 2:30 - 410 8:50 -10:00
2:30 - 400 300 - 420 1120 1220
0:40 - 040 050 - 030 -
0:40 - 0:40 120 - 12X -
0:40 - 0:40 0:40 - 040 . "
0:40 - 0:40 1:10 - 110 .
0:40 - 0:40 0:50 - 030 -
220 - 350 2:20 - 350 -
2:10 - 340 220 - 30 -
1:40 - 240 1:5 - 250 -
2:30 - 400 2:40 - 400 2:30 - 4:00
2:30 - 400 300 - 420 1120 -1220

EVACUATION TRAVEL TIME ESTIMATES BY ERPA
SUMMER WEEKEND/HOLIDAY SCENARIO

Transients

From . To

150 - 2:50
100 - 1100
1:50 - 2

1:50 - 250
1:50 - 2:%0
220 - 4200
2:30 - 4:00
1:40 +~2:50
1:40 - 2250
2:30 - 4:00
2:30 - 4:00

Transients

From - To

1:00

0:40
0:40

- 1:50

2:10

!'llli..;.‘lll.l‘
8
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With Autos

From - To

1:10 - 2:10
1:10 - 2:10
1:10 - 2220
100 - 2:10
1:00 - 210
220 - 30
0:50 - 200
0:50 - 050
0:50 - 0:50
100 - 210
220 - 350
220 - 400
2:30 - 4:00
0:40 - 2:00
0:40 - 2:00
0:40 - 0:40
0:40 - 0:0
0:40 - 0:40
220 - 3%
2:10 - 340
1:40 - 2:40
40 - 4:00
2:40 - 400

EVACUATION TRAVEL TIME ESTIMATES BY ERPA

NIGHTTIME SCENARIO
NORMAL WEATHER
Special Facilities
Without Autos
From-To From - To
1:10 - 200 -
1:00 - 1:50 -
1:10 - 2:00 -
1:10 - 2220 110 - 130
1:10 - 2200 -
2:30 - 4:110 -
0:%0 - 50 -
1:00 - 1:00 -
1:00 - 100 -
‘100 - 210 ° -
230 - 400 -
230 - 410 9:00 -10:00
3:00 - 43 1120 -1230
0:50 - 200 -
120 - 12 .
0:40 - 0:40 .
1:10 - 110 ..
0:50 - G50 -
220 - 350 .
2:20 - 350 -
150 - 2150 -
2:40 - 4:10 230 - 400
3:00 - 430 1120 -12:30

Resident Popuistion

With Autos

From - Te

1:50 - 300
200 - 3:00
1.40 - 2240
1:50 - 280
1:40 - 2230
220 - 38
1:50 - 28
0:50 - 0:50
0:50 - 0:50
1:40 - 220
220 - 350
220 - 400
310 - -5:10
1:40 - 2250
1:40 - 2250
0:40 - 0:40
0:40 - 0:40
0:40 - 0:40
220 - 350
210 - :40
1:40 - 2:40
320 - 50
320 - 510

EVENING SCENARIO
NORMAL WEATHER
Special Facilities
Without Autos

From - To From - To
1:10 - 2:00 -
1:10 - 1:50 .
1:10 - 200 -
2:110 - 310 1:10 - 1:10
1:10 - 200 ’ -
230 - 4110 ° -
050 - 050 -
100 - 100 .
100 - 100 .
1:40 - 230 -
230 - 400 -
230 - 410 920 -10:40
340 - S0 1150 -13:00
1:5 - 2% .
120 - 1220 -
0:40 - 040 .
1:10 - 1:10 -
0:50 - 0:50 -
220 - 30 .
220 - 350 -
1:50 - 250 -
320 - S:10 310 - 5:10
340 - 520 11:50 -13:00

G-5

EVACUATION TRAVEL TIME ESTIMATES BY ERPA

Transients

From - To

1:10 - 2:10
1:00 - 1:00
1:00 - 220
220 - 400
2:30 - 4:00
0:40 - 2200
0:40 - 200
2:40 - 4:00
2240 - 400

Transients

From - To

1:40 - 2230
100 - 1:00
140 - 2:40
1:50 - 250
1:40 - 2230
220 - 400
310 - S0
1:40 - 250
1:40 - 250
320 - §5:10
320 - 510
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EVACUATION TRAVEL TIME ESTIMATES BY ERPA
CLASSIC WEEKEND SCENARIO
ADVERSE WEATHER

Resident Popuiation

ERPA  With Autos Without Autos Special Facilities  Transients
1 8:20 220 -
2 3:40 2:310 -
3 820 2:20 -
4 3:30 3:5 2:00
H 8:20 22 -
1 820 8:50 -
7 3:30 2:00 - :
8 1:50 1:00 -
9 1:40 1:50 -
10 8:20 820 -
1 6:10 8:50 -
12 8:50 8:50 - 13:30
13 4:50 5:20- 16:30
14 320 320 -
15 320 220 .
16 1:40 1:50 -
17 1:40 1:50 -
18 1:40 1:40 -
19 8:10 8:20 -
.o} 8:10 8:20 -
21 3:10 320 -
2 4:50 5:00 4:50
ALL 8:50 8:50 16:30
EVACUATION TRAVEL TIME ESTIMATES BY ERPA
HARBORFEST WEEKEND SCENARIO
ADVERSE WEATHER
Resident Population
ERPA  With Autos Without Autos Specis] Facilites - Transients
1 8:30 220 - .
2 2:40 2:10 -
3 6:20 220 .
4 2:30 250 120
L] 6:20 220 .
6 6:30 6:30 -
7 2:30 200 -
8 1:50 1:00 .
9 0:50 1:00 .
10 6:20 620 ‘-
11 4:40 620 -
12 820 8:40 1520
13 13:00 1320 20:10
14 220 2:30 -
15 2:20 220 -
16 1:40 1:50 -
17 1:40 1:50 -
18 0:40 0:50 .
19 7:50 8:00 -
20 7:40 8:00 -
21 3:10 320 -
x2 13:00 12:40 12:40
ALL 13:00 1320 20:10

12:40
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TABLE G-2
EVACUATION TRAVEL TIME ESTIMATES BY ERPA

ADVERSE WEATHER

Notex:

(1)

“

®

The evacuation travel time ranges presented in this Tabie are based on operstional sategies indicated in the evacuation implementation
proceaures.
The svacuation vavel time ranges are indicated as nours:minutes. and inciude 20 minwes of public prepasation time.

Adverse weather conditions are considered to be a siippery rosdway surface {e.g., Sue 1o snow of ics), and/or reduced visibility (e.g., due to
fog. heavy rain, or & severe thunderstorm which may creste traffic disruptions s & result of downed trees or poweriines).

The population subgroups indicated in this Table are:~
(8)rescien podulation (with and without sutomobiles):
i ‘_Mma.h«pmmrhcm:uofucﬂiﬁn.ndmmtwﬂbuwchugmpmmu.

(b) special taciiites (schools, g
convents. and monasteries):
(e nts ( ioyees, vi 10 parxs. resid nt and dey camps, hotsis. and moteis).

Gaps in tnis Table indicates that there is no special facility or ransient population in the given ERPA.
a simuftar ation of the entire EPZ. The evacuston travel time tor

The evacuation travel time ranges presented in this Table
any individual ERPA in a staged evacuation will not exceed the vavel time range indicated in thus table.

All times have been rounded to the st 10 minutes.

Special facility evacustion travel times inciude the tme for the multi-wave trips 10 evacuste the non-ambuistory popuiation who requi
ransport by ambuiances.
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EVACUATION TRAVEL TIME ESTIMATES BY ERPA
SCHOOL-IN-SESSION SCENARIO

ADVERSE WEATHER -

Resident Population

With Autes
4:30
4:30
3:30

Without Autes
4:40
4:40
4:40
3:10
4:40
$:10
3:10
2:30
2:10
320
9:10
9:10
8:30
0:50
320

- 2:50
‘ 2:50

. 220
8:40
8:40
5:40
8:10

$9:10

Special Facilities  Transients

18:30

EVACUATION TRAVEL TIME ESTIMATES BY ERPA
SCHOOL-NOT-IN-SESSION SCENARIO
ADVERSE WEATHER

- Resident Population

With Autos
4:30
4:30
4:00
3:50
4:30
8:50

- 3:40
2:20
2:00
4:30
8:50 -
8:50
7:50
3:40
3:40
2:10
2:00

Without Autos

4:40
4:40
4:40
4:00
4:40
9:10

Special Fucilities  Transients

20

18:10

1:40
7:50

18:10
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EVACUATION TRAVEL TIME ESTIMATES BY ERPA
SUMMER WEEKEND/HOLIDAY SCENARIO

ADVERSE WEATHER
Resident Population :
ERPA  With Autos Without Autos Special Facilities Transients
1 3:30 2:20 - 3:30
2 3:40 210 - -
3 3:30 . 220 - , -
4 3:30 3:50 2:00 1:50
5 3:30 2:20 - -
(] 4:40 - 5:00 - a0
7 3:30 | 2:00 . - 3:30
8 1:50 - 1:00 - -
9 1:40 - 1:50 - -
10 3:30 3:30 - 330
11 4:40 4:50 - -
12 4:50 5:00 12:30 4:50
13 4:50 5:20 15:20 4:50
14 320 320 - 320
15 320 2220 - 320
18 1:40 1:50 . -
17 1:40 1:50 - -
18 1:40 1:40 - .
19 4:40 . 4:40 . -
0 4:30 4:40 - .
21 3:10 . 320 - -
2 4:50 .. 5:00 4:50 -
ALL 4:50 $.20 . 1820 4:50
EVACUATION TRAVEL TIME ESTIMATES BY ERPA
WINTER WEEKEND/HOLIDAY SCENARIO
ADVERSE WEATHER
Resident Population
ERPA With Autos Without Autos Special Facilties Transients
1 2:30 220 . . 2:10
2 2:10 2:10 . .
3 2:40 2:20 - -
I 110 2:00 120 .
S 230 220 - .
‘ "w 5m - m
7 1:50 2:00 . .
8 1:50 1.00 . -
] 0:50 1:00 - N
10 2:30 2:30 . .
11 4:40 4:50 . -
12 4:50 $:00 11:40 . 4:50
13 4:50 $:20 14:40 4:50
14 0:40 0:50 ’ - 0:40
15 1:50 2220 - 0:40
18 1:40 1:50 . -
17 1:40 1:50 - .
18 0:40 0:50 . .
19 4:40 4:40 - -
ool 4:30 4:40 - -
21 3:10 320 . .
= 4:50 5:00 4:50 -
ALL 45 - 520 14:40 4:50
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EVACUATION TRAVEL TIME ESTIMATES BY ERPA
EVENING SCENARIO
ADVERSE WEATHER

Resident Population

With Autos
3:30
3:40
310
3:30
3:10

3:30

Without Autos

—————

B

210

§

3:50

§

5:00

8

1:00
1:50
3:00
4:50
$:00
6:50
320
220
1:50
1:50
1:40
4:40
4:40
3:20
6:30

Specisl Facilties  Transients

8

15:30

EVACUATION TRAVEL TIME ESTIMATES BY ERPA

NIGHTTIME SCENARIO
ADVERSE WEATHER
Resident Population
With Autos Without Autos Special Facilities
2:40 .. 220 .
2:40 210 .
2:40 220 -
2:20 2:50 120
2:40 220 -
 4:40 500 . .
2:%0 2:00 -
1:50 1:00 -
0:50 100 -
2:40 240 -
4:40 4:50 -
4:50 200 11:50
8:00 520 14:40
220 230 .
220 220 -
1:40 1:50 -
1:40 1:50 -
0:40 0:50 -
4:40 4:40 -
4:30 4:40 .
3:10 320 -
5:00 5:00 4:50
5:00 £:20 14:40
G-7
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TABLE G-3

EVACUATION TRAVEL TIME ESTIMATES BY ERPA
SCHOOL-IN-SESSION SCENARIO

NORMAL WEATHER
Resident Popuigtion Special Facillties Jransients
With Altas Without Autos .

ERPA From -To From -To From -To From -To
1 2:20 - 3:50 2:30 - 4:.00 - 2:20 - 3:50
2 2:10 - 3:40 2:20 - 3:50 - 2:10 - 3:40
3 1:50 - 2:50 2:30 - 4:00 - -

4 1:00 - 1:50 : 1:10 - 2:40 1:10 -2:00 1:00 - 1:50
5 2:10 - 340 2:30 - 4:00 - 1:80 - 2:50
6 4:00 - 7:10 4:20 - 7:30 - 4:00 - 7:10
7 1:00 - 2:30 1:00 .- 2:40 ‘ - 1:00 - 2:30
-8 0:50 - 2:30 21:00 - 2:10 . 0:50 - 2:30
[~} .0:50 - 1:40 1:00 - 2:00 - 0:50 - 1:40
10 2:10 -.3:40 1:50 - 2:50 - 2:10 - 3:40

1" 4:00 -"7:10 410 - 7:30 - 4:00 - 7:10
12 4:10 - 7:20 4:20 - 7:30 10:50 -12:40 4:10 - 7:20
13 4:00 - 6:30 4:30 - 650 13:20 -15:20 4:00 - 6:30
14 0:40 - 0:40 0:50 - 0:50 - : -
15 . 0:50 - 2:30 1:20 - 3:00 - 0:50 - 2:30
16 0:40 - 2:20 0:40 - 2:20 0:40 -2:20 0:40 - 2:20
17 0:40 - 2:10 1:20 - 2:20 0:40 -1:50 0:40 - 1:50
18 0:40 - 1:40 0:50 - 2:00 - 0:40 - 1:50
19 4:00 - 7:10 4:10 - 7:00 - 2:50 - 4:10

20 3:50 - 7:10 4:10 - 7:00 - 3:50 - 7:10
21 2:40 - 4:30 2:50 - 4:40- 2:40 -4:30 2:40 - 4:30
22 4:00 - 6:30 4:10 - 6:40 4:00 -6:30 4:00 - 6:30
ALL 4:10 --7:20 4:30 - 7:30 13:20 -15:20 4:10 - 7:20

Notes:

(1)  The evacustion travel time ranges pressnted in this Table are based on operational strategies indicated in the evacuation
impiementation procedures. Lower bound evacuation travel times (shorter times) can be anticipated when:
(8) Unexpectsd long-term capacity restrictions on key highway links owing to incidents such as accidents,vehicle

 breakdowns, and highway construction, do not oceur,;
() A high state of operational readiness (traffic contro! officers mobilized, traffic control devices operational, all buses

stationed to begin their initia!l runs) is attained;
{c) Aninformed and cooperative public follow directions as instructed.
{d) Dry roadway conditions exist
Upper bound evacuation travel times (fonger times) are representative of & situation where:
{(a) Capacity restrictions adversely affect traffic fiow, but not to the psint where a breakdown in traffic flow would resuit;
(®) A low state of operational readiness results from minimal mobilization of the emergency workiforcs;
{c) A low degree of cooperation from the public occurs.
{d) A light rain or snow shower results in wet pavement.

@ The evacustion trave! time ranges are indicated ss hours:minutes, and include 20 minutes of public preparation time.

(3) The population subgroups indicated in this Table are:
{a) resident population {with and without autorobiles);
() special facilities (schools, colleges, nursing homas, hospitals, other health care facilities, residential facilities such as

group homes, convents, and monasteries);
(¢) transients (employees, visitors to parks, resident and day camps, hotels, and motels).
(4)  Gaps in this Tabie indicates that there is no special facility of ransient populdic.:n in the given ERPA.

(5) The evacuation travel time ranges presented in this Table assume & simultaneous evacuation of the entire EPZ. The
evacuation travel time for any individual ERPA in a staged evacuation will not exceed the travel time range indicated in

this Table.
(6) Alltimes have been rounded to the nearest 10 minutes.

{7)  Special facility svacuation travel times include the time for the multi-wave trips to evacuate the non-ambulatory populstion
who require transport by ambulancs.

G-8 Rev. July, 1983
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TABLE G4

EVACUATION TRAVEL TIME ESTIMATES BY ERPA
SCHOOL-IN-SESSION SCENARIO

ADVERSE WEATHER
Resident Poputation

ERPA With Autos Without Aytos  Special Facilities Jransients
1 . 430 4:40 - 4:30
2 4:30 4:40 - 4:30
3 3:30 4:40 - -
4 2:10 3:10 220, . 2:10
5 4:30 4:40 - 3:20
6 9:00 9:10 - 9:.00
7 3:00 3:10 - 3:00
8 3:00 2:30 - 3:00
] 2:00 2:10 - 2:00
10 4:30 3:20 - 4:30
11 9:00 9:10 - : 9:00
12 900 9:10 15:10 8:00
13 8:00 - B30 18:30 8:00

T 14 1:40 . 0:50 - L.
15 3:00 3:20. - 3:00
16 2:50 2:50 2:50 2:50
17 2:30 2:50 2:10 2:10
18 1:50 . 2:20 - 2:10
18 8:50 . 8:40 - §5:10
20 8:50 8:40 - . 8:50
21 5:30 5:40 5:30 5:30
2 8:00- 8:10 8:00 8:00

ALL S:00 8:10 18:30 9:00

Notes:

0]

@

®

-WQWQMIWWpmomdinmishbhuobmdonopcnﬁondmiuindicnudinmmﬁon

implementation procedures.
The evacuation trave! time ranges are indicated as hours:minutss, and inciude 20 minutes of public preparation time.
Advomwouhoreonditionsmmdommu.wpmmm(mgmwmabo).wﬂw
visibility (e.g., due to fog, heavy main, uamhummwiehmqmmdmpﬁms.mﬁdw
trees or poweriines). :
The popuiation subgroups indicated in this Table are:

(a)resident population {with and without automobiles);

(b) special facilities (schools, colleges, nursing homes, he.upluh.oﬂnrhu!m care facillties, residential tacilities such ss

group homes, convents, and monasteries);

(c)transients (employees, visitors to parks, resident and day camps, hotels, and motels).
Gaps in this Table Mmmmnhmwmnyamm”puﬁmhhmmk
The svacuation travel ime ranges pressnted hﬁo?ﬁbm.ﬁmmmﬁmdmomm The
mcu:ﬁonmlﬁmchrwindeudEﬁPAhnmgodmuﬁonwm not exceed the trave! time range indicated in

this table.

All times have been rounded to the nearest 10 minutes.
Special facility evacuation travel times include the time for the multi-wave trips 1o evacuate the non-ambulatory population
who require transport by ambulance.
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TABLE G-5

EVACUATION TRAVEL TIME ESTIMATES BY ERPA
SCHOOL-NOT-IN-SESSION SCENARIO

NORMAL WEATHER
Resident Popuigtion Special Faclities  Transients
With Autos Without Autos

ERPA From - To From -To Erom - To From-To
1 2:20 - 3:50 2:30 - 4:00 . 2:20 - 3:50
2 2:10 - 3:40 2:20 - 350 - 2:10 - 3:40

3 2:10 - 3:20 2:30 - 4:00 - -
4 2:00 - 3:10 2:10 - 3:20 1:10 -2:00 2:00 - 3:10
5 2:10 - 3:40 2:30 - 4:00 - 2:00 - 3:10
6 4:00 - 7:10 4:20 - 7:30 - 4:00 - 7:10
7 1:50 - 3:00 1:00 -~ 2:10 co. 1:50 - 3:00
8 0:50 - 2:00° 1:00 - 1:00 - 0:50 - 2:00
9  0:50 -1:40 1:00 - 2:00 - 0:50 - 1:40
10 2:10 - 3:40 2:00 - 3:10 - 2:10 - 3:40
11 . 4:00 - 7:10 4:10 - 720 - 4:00 - 7:10
12 4:00 - 7:10 4:10 -"7:20 10:50 -12:50 4:00 - 7:10
13 4:00 - 6:20 4:20 - 6:50 13:20 -15:20 4:00 - 6:20
14 1:50. - 3:00 2:00 - 3:00 - 1:50 - 3:00
15 - 150 - 3:00 1:20 - 2:30 - 1:50 - 3:00
16 0:40 - 1:50 0:40 - 2:00 0:40 -0:40 0:40 - 1:50
17 0:40 - 1:40 1:10 - 2:00 - 0:40 - 0:40
18 0:40 - 1:40 0:50 - 1:40 - 0:40 - 1:40
19 4:00 - 7:10 4:10 - 7:00 - 3:00 - 4:20
20 3:50 -7:00 4:10 - 7:00 - 3:50 - 7:00
21 2:30 - 4:10 .2:40 - 4:20 0:40 -0:40 2:30 - 4:10
22 4:00 - 6:20 4:00 - 6:30 4:.00 -6:20 4:00 - 6:20
ALL 4:00 - 7:10 4:20 - 7:30 13:20 -15:20 4:00 - 7:10

The svacuation travel time ranges prasentad in this Table are based on operational strategies indicated in the evacuation

implementation procedures. Lower bound evacuation travel times (shorter times) can be anticipated when:

{a) 'Unexpected long-term capacity restrictions on key highway links owing to incidents such as accidents,vehicle
preakdowns, and highway construction, do not eceur;

{6) A high state of operational readiness ftraffic control officers mobilized, traffic control devices operational, all buses
stationed to begin their initial runs) is sttained; ”

(¢) An informed and cooperative public follow directions as instructed.

{) Dry roadway conditions exist.

Upper bound evacustion travel imes (longer imes) are representative of a situation where:

(s) Capacity rastrictions adverssly affect traffic flow, but not to the point where a breakdown in traffic flow would result;

() A low state of operational readiness results from minimal mobilization ot the smergency workforee;

{¢) A low degres of cooperation from the public occurs.

(d) A light rain or snow shower results in wet pavement.

The evacustion trave! time ranges are indicated as hours:minutes, and include 20 minutes of public preparstion time.

The population subgroups indicated in this Table are:

(a) resident population (with and without automobiles};

(b) special facilities (schools, colieges, nursing homas, hospitals, other health care facilities, residential facilities such ss
group homes, convents, and monasteries);

(c) transients (smployees, visitors to parks, resident and day camps, hotels, and motels).

Gaps in this Table indicates that there is no special facility or transient populstion in the given ERPA.

The evacustion travel time ranges presented in this Table assume 2 simultanecus evacuation of the entire EFZ. The
svacuation travel time for any individual ERPA in a staged evacuation will not excesd the trave! time range indicated in

this Table.
All times have been rounded to the nearest 10 minutes.

Spetcia! facility evacuation travel times include the time for the multi-wave trips to evacuate the non—ambulmiy population
who require transport by ambulance. .
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| TABLE G-6
EVACUATION TRAVEL TIME ESTIMATES BY ERPA
SCHOOL-NOT-IN-SESSION SCENARIO

ADVERSE WEATHER
Resident Population .
ERPA With Aytos  Without Autos  Special Facilities Jransients
1 4:30 4:40 - 4:30
2 4:30 4:40 - 4:30
3 4:00 © 4:40 - - -
4 " 3:50 " 4:00 - 2:20 3:50
5 4:30 4:40 - - - 4:00
6 8:50 9:10 - 8:50
7 3:40 2:30 - 3:40
8 2:20 - 200 - - 2:20
9 2:00 2:20 - 2:00
10 4:30 4:00 - 4:30
11 8:50 9:00 e - . 8:50
12 8:50 8:00 15:20 - oo 880
13 . 7:50 8:20 - 18:10 7:50
14 . 3:40 3:30 - 3:40
15 - - 3:40 2:50 - - 3:40
16 2:10 220 - 1:30 .- 2:10
17 2:00 2:20 : - 1:40
18 2:00 2:00 - - 2:00
19 850 8:30 . 5:30
20 8:40 8:30 . - 8:40
21 5:00 5:20 1:40 5:00
22 7:50 8:00 7:50 7:50
ALL 8:50 9:10 18:10 8:50
Notes:
(1) The evacustion travel time ranges presented.in this Table are based on operational stralegiss indicated in the evacuation
impiementation procedures. ' v )

2 The evacustion tavel ime ranges are indicated a3 hours:minutes, and include 20 minutes of public preparation time.

(<)) Adverse weathar conditions are considerad to be a slippery roadway suriace (s.g., due o snow of ioe), and/or reduced
visibil‘«y(c.g..duobfog.Mmm«amnwmﬂhkhmmmdhmpﬁomuamwddmd
trees or poweriines). ’

(4) The populstion subgroups indicated in this Table are:

(a) resident population (with and without automobiles); )

(b) special facilities (schools, colleges, nursing homes, hospitals, other health care facilities, residential facllities such as
group homes, convernts, and monasteries);

{e)transients (employees, visitors to parks, resident and day camps, hotels, and motels).

)] Gapsinth'sTnbkiﬁdicuumhnhmspoeidhcﬂi!yorhmknlpopuhﬁonhthoghnnERPA.

(5] Thow-cuaﬁonmoltimnngupmmdhﬁT&hmmoa:&nmwmamwnmTh_o
mmdﬁmiwwhmeRPAhamdwmwmthmwmnngoindiaudin
this table.

(7 All times have been rounded to the nearest 10 minutes.

(8) Special facility svacuation travel times inciude the time for the mult-wave trips to evacuate the non-ambulatory population
who require transport by ambulance. ’
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TABLE G-7 :
EVACUATION TRAVEL TIME ESTIMATES BY ERPA

SUMMER WEEKEND/HOLIDAY SCENARIO
NORMAL WEATHER

Resident Popuation Special Faciltties Jransients
Without A

With Autos out Autos
ERPA - From-To From-To From-To From-To
1 1:50 - 3:00 1:10 - 2:00 - 1:50 - 2:50
2 2:00 - 3:00 1:00 - 1:80 - -
3 1:50 - 2:50 1:10 - 2:00 - -
4 1:50 - 2:50 2:10 - 3:10 1:10 -1:10 1:00 - 1:00 = .
5 1:50 - 2:50 1:10 - 2.00 - -
6 2:20 - 3:50 2:30 - 4:10 - 1:50 - 2:50
7 1:50 - 2:50 0:30 - 0:50 - 1:50 - 2:50
8 0:50 - 0:50 1:00 - 1:00 - : -
9 0:50 - 0:50 1:00 - 1:00 - -
10 1:50 - 2:50 1:50 - 2:50 - 1:50 - 2:50
11 2:20 - 3:50 2:30 - 4:00 . -
12 2:20 - 4:00 2:30 - 4:10 9:10 -10:30 2:20 - 4:00
13 2:30 - 4:00 3:00 - 4:30 11:40 -13:00 - 2:30 - 4:00
14 . 1:40 - 2:50 1:80 - 2:50 - 1:40 - 2:50
15 1:40 - 2:50 1:20 - 1:20 - 1:40 - 2:50
16 0:40 - 0:40 0:40 - 0:40 - -
17 0:40 - 0:40 1:10 - 1:10 - -
18 0:40 - 0:40 0:30 - 0:50 - -
19 2:20 - 3:50 2:30 - 3:50 - -
20 2:10 - 3:40 2:30 - 3:50 - -
21 1:40 - 2:40 1:50 - 2:50 - -
22 2:30 - 4:00 2:40 - 4:10 2:30 -4:00 2:30 - 4:00
ALL 2:30 - 4:00 3:00 - 4:30 11:40 -13:00 2:30 - 4:00

Notes:

m

The evacustion travel time ranges presented in this Table are basad on operational strategiss indicated in the svacuation

implementation procedures. Lower bound evacuation travel times (shorter times) can be anticipated when:

{a) Unexpected iong-term capacity restrictions on key highway finks owinig) to incidents such as accidents,vehicle
breakdowns, and highwsy construction, do not occur;

(6) A high state of operational readiness (traffic control officers mobilized, traffic control devices operational, all buses
stationed to begin their initial runs) is attained;

(c) An informed and cooperative public follow directions as instructed.

{c) Dry roadway conditions exist.

Upper bound svacuation travel times (Ioﬂéortima) mnpr;uruﬂv'ofacmuﬁon where:
(=) wlcitymuiaiom.dvomiydhetvdﬁem,bmoctbmpohmnam:kdminadﬁcﬂowmuldmuu:
(b) A low state of operational readiness results from minimal mobilization of the emergency workforce;

. (¢) A low degree of cooperation from the public ocours.

)]

(6

Rev.

(d) Alight rain or snow shower results in wet pavemsni
The evacuation travel time ranges are indicated as hours:minutes, and include 20 minutes of public preparsation time.

The populstion subgroups indicated in this Table ars:
(a) resident population (with and without automobiles);
(b) special facilities (schools, colieges, nursing homes, hospitals, other health care facilities, residentia! facilities such as

group homes, convents, and monasteries); -
(¢) transients (smployees, visitors 10 parks, resident and day camps, hotels, and motels).

Gaps in this Table indicates that there is no special facility or ransient population in the given ERPA.

The evacuation travel time ranges presented in this Table assume a simultaneous evacustion of the entire EFZ. The
evacustion travel time for any individual ERPA in & staged evacuation will not excesd the travel time range indicated in

this Table, .
All imes have been rounded to the nearest 10 minutes.

Special facility evacuation travel times include the time for the mutti-wave trips to evacuate the non-ambuiatory population
who require transport by ambulance.

G-12 Rev. July, 1983
S Page 136




TABLE G-8

EVACUATION TRAVEL TIME .ESTIMATES BY ERPA
SUMMER WEEKEND/HOLIDAY SCENARIO

ADVERSE WEATHER
Resi P ion .
ERPA WithAutos  Without Autos  Special Facifties TIransients
1 3:30 2:20 - 3:30
2 3:40 2110 - -
3 3:30 2:20 . C. . ’ -
-4 3:30 3:50 2:00 1:50
5 3:30 2:20 - -
6 4:40 5:00 - 3:30
7 3:30 2:00 - 3:30
8 1:50 1:00 - -
8 1:40 1:50 - -
10 3:30 3:30 - 3:30
11 4:40 4:50 L -
12 4:50 5:.00 12:30 4:50
13 4:50 5:20 15:20 4:50
14 3:20 3:20 - 3:20
15 3:20 2:20 - 3:20
16 1:40 1:50 - -
17 1:40 1:50 - -
18 1:40 1:40 - -
19 4:40 4:40 - -
20 4:30 . 4:40 - -
21 3:10 3:20 . -
22 4:50 5:00 4:50 -
ALL 4:50 5:20 15:20 4:50
Notes:
V)] mmmnmmmgummmmTﬂmMmomdmmmw in the evacuation
implementation procsdures.

(@ The evacuation travel ime ranges are indicated as hours:minutes, and include 20 minutes of public preparation time.

visibillly(c.g..dunofog.huwuhonuvmmmmwhichmlymnﬁcdhmpﬁomuamuudw
trees or powsriines). '

(# The population subgroups indicated in this Table are:

(ﬂmidompopulnﬁonmwmmmmbiu): )

(b) special facilities (M.W.MWMW.MMMMM residential facilities such as °
grouphomu.eomms.andmonmdu):

(c)transients (empioyess, visitors to parks, resident nnd_ day camps, hotels, and motels).

5) G-pcinmisTabbhdieuaMMimspoddhen‘wormhmPopullﬁoninﬁngivonERPA.

6) mwmmdﬁmmummmmbTMmumnWMndﬁ.cmmm
Mwmlﬁmf_ounyindividudﬁﬁ?kh&mgoddvacunﬁoawﬂlnct.xeoodmmﬂﬁmmgomw&\
this table.

@ Nlﬁmoshuvobocnroqndodtohmanstﬁminm

(8 Special facility evacuation ravel times indu:;o the time for the mult-wave trips to svacuats the non-ambuiatory population
who reguire ransport by ambulance.
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TABLE G-9

EVACUATION TRAVEL TIME ESTIMATES BY ERPA
WINTER WEEKEND/HOLIDAY SCENARIO

NORMAL WEATHER
Resident Popuigtion Special Facilities JTransients
With Atos Without Autos
ERPA  Erom-To Erom-To From-To From-To
1 1:00 - 2:10 1:10 - 2:.00 - 1:00 - 1:50
.2 1:00 - 1:50 1:00 - 1:50 - -
3 1:00 - 2:10 . 110 - 2:00 - -
4 1:00 - 1:.00 1:10 - 1:10 1:10 -1:10 C -
-5 1:00 - 2:10 1:10 - 2:00 - -
6 2:20 - 3:50 2:30 - 410 . - 1:00 - 2:10
7 0:50 - 0:50 ~0:50 - 0:50 - ..
8 0:50 - 0:50- 1:00 - 1:00 - -
9 0:50 - 0:50 1:00 - 1:.00 - -
10 1:00 - 2:10. 1:00 - 2:10 - -
11 2:20 - 3:50 2:30 - 4:00 - -
12 2:20 - 4:00 2:30 - 4:10 8:50 -10:00 2:20 - 4:00
13 2:30 - 400 3:00 - 4:20 11:20 -12:20 2:30 - 4:00
14 0:40 - 0:40 0:50 - 0:50 - 0:40 - 0:40
15 ° 0:40 - 0:40 1:20- - 1:20 - 0:40 - 0:40
16 0:40 - 0:40 0:40 - 0:40 - -
17 0:40 - 0:40 1:10 - 1:10 - -
18 0:40 - 0:40 0:50 - 0:50 - -
19 2:20 - 3:50 2:20 - 350 - -
20 2:10 - 3:40 2:20 - 3:50 - -
21 1:40 - 2:40 1:50 - 2:50 - -
22 2:30 - 4:00 2:40 - 4:.00 2:30 -4:00 -
ALL 2:30 - 4:00 3:00 - 4:20 11:20 -12:20 2:30 - 4:00

'I'hocvaculﬁontnvolﬁmmgnpmcmdinﬁanabbmbuodonopouﬂondmhsindicmdhmMn

implementation procedures. Lowser bound evacuation trave! times (shorter tires) can be anticipated when:

(a) Unexpected long-term capacity restrictions on key highway links owing to incidents such as sccidents.vehicle
breakdowns, and highway construction, do not oceur,

(b) A high state of operational readiness {traffic control officers mobilzed, traffic control devices operationsl, all buses
stationed 1o begin their initial runs) is attained;

(©) An informed and cooperative public foliow directions as instructed.

(d) Dry roadway conditions exist

Upporbomdmcuaﬁonmdﬁmuﬂcngﬂﬁm)mnpmodcmm:

(0] Clpld!yruﬁ:ﬁonsad\nmtydhe!rdﬁeﬂow.bmmﬂoﬂnpohwhcnnbunkdmhtdﬁeﬂowmddmut

(b) A low state of operational readiness results from minimal mobilzation of the smergency workforce;

{¢) A low degres of cooperation from the public occurs.

(d) A fight rain or snow shower results in wet pavement

The evacustion travel time ranges are indicated as hours:minutes, and include 20 minutes of public preparation time.

The population subgroups indicated in this Table are:

(a) resident population (with and without sutomobiles);

{b) special facilities (schools, colleges, nursing homes, hospitais, other health care facilities, residential facilities such as
group homes, convents, and monasteries);

{¢) transients (smpioyess, visitors to parks. resident and day camps, hotels, and motels).

Gaps in this Table indicates that there is no special tacility or transient population in the given ERPA.

The evacustion travel time ranges presented in this Table assume a simulanecus avacustion of the entire EPZ. The
evacuation travel time for any individual ERPA in a staged evacustion will not exceed the travel time range indicated in

this Table.
All times have been rounded to the nearast 10 minutes.

Spacial facility evacuation travel times include the time for the multi-wave trips to evacuate the non-ambulatory population
who require transport by ambuiance.
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TABLE G-10

EVACUATION TRAVEL TIME ESTIMATES BY ERPA
WINTER WEEKEND/HOLIDAY SCENARIO

ADVERSE WEATHER -
Resident Population
ERPA With Aytos Without Autos  Special Facilities Jransients
1 2:30 2:20 - 2:10
2 2:10 2:10 - -
3 2:40 2:20 - -
4 1:10 2:00 120 -
5 2:30 2:20 - -
6 4:40 - 5:00 - 2:30
7 1:50 2:00 - -
8 1:50 1:00 - -
9 0:50 1:00 - -
10 2:30 2:30 - -
1 4:40 4:50 X - -
12 4:50 5:00 11:40 4:50
13 4:50 5:20 - 14:40 4:50
14 0:40 0:50 - 0:40
15 1:50 2:20 - 0:40
16 1:40 1:50 - -
17 1:40 1:50 - -
18 -0:40 0:50 - -
19 4:40 4:40 - -
20 4:30 4:40 - -
21 3:10 3:20 - -
22 4:50 5:00 4:50 -
ALL 4:50 5:20 14:40 4:50

Notes:

m

“w

®

Rev. 5§

implementation procedures.

Thoovuumnvawlvmo ranges presantsd hghhTabhu_obuodoncpomﬁond strategies indicated mthomwubon

The evacuation trave! time nngumindimduhom:mimm.mdhctudoamhumdpuwe preparation time.

mmeondiﬁmmeomidﬂodwbolaﬁmmdwaym(o.g.,duoumocia).mdlornduood
visibility {e.g.. dmbfog.Mwmmammmmmmmmdbmpﬁomuamundw

trees or powerlines). -

mmwwmmmunmm
(a) resident population mmdmmmm);

c»qnduudmhsuandmeduaanmnmammumyauwmah«huﬁa

group homes, convents, and monasteries):

care facilities, residential facilies such as

{c)transiers (cmploy_ou.vis'aouw parks, resident and day camps, hoteis, and motels).
s-ummrmm”mmhmwmwammmmmmgmmu

Thwmnmlﬁmmgnpcmmdhmhbhm.mmdmmﬁum The
evacuation trave! tme for any individual ERPA in a staged evacustion will not axceed the travel time range indicated in -

this table.
All timss have been rounded to the nearest 10 minutes.

Special facility evacustion trave! imes inciude the time for the m

who require transport by ambulance.

G-15
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. TABLE G-11
EVACUATION TRAVEL TIME ESTIMATES BY ERPA

EVENING SCENARIO
NORMAL WEATHER
Resident Population Special Facilities Jransients
With Autos Without Autos
ERPA  FErom-To Erom-To Erom -To From-To
1 1:50 - 3:00 . 1110 - 2:00 - 1:40 - 2:30
2. 2:00 - 3:00 1:10 - 1:80 - -
3 1:40 - 2240 1:10 - 2:00 - -
4 1:50 - 2:50 2:10 - 3:10 1:10 -1:10 1:00 - 1:00
5 1:40 - 2:30 1:10 - 2:00 - -
6 2:20 - 3:50 2:30 - 4:10 - 1:40 - 2:40
7 1:50 - 2:50 0:50 - 0:50 ‘ - 1:50 - 2:50
8 0:50 - 0:50 1:00 - 1:00 - -
9 0:50 - 0:50 1:00 - 1:.00 - .
10 1:40 - 2:30 1:40 - 2:30 - 1:40 - 2:30
11 2:20 - 3:50 2:30 - 4:00 - -
12 2:20 - 4:00 2:30 - 4:10 - 9:20 -10:40 2:20 - 4:00
13 . 3110 -5:10 3:40 - 5:30 11:50 -13:00 3:10 - 5:10
14 1:40 - 2:50 1:80 - 2:50 - 1:40 - 2:50
15 - 1:40 - 2:50 1:20 - 1:20 - 1:40 - 2:50
16 0:40 - 0:40 0:40 - 0:40 - -
17 0:40 - 0:40 1:10 - 1:10 - -
18 0:40 - 0:40 0:50 - 0:50 - -
19 2:20 - 3:50 2:20 - 3:50 - -
20 2:10 - 3:40 2:20 - 3:50 .- -
21 1:40 - 2:40 1:50 - 2:50 - -
22 3:20 - 5:10 320 - 5:10 3:10 -5:10 3:20 - 5:10
ALL 3:20 - 5:10 3:40 - 5:30 11:50 -13:00 3:20 - 5:10

Notes:

m

@

@)

Rev.

The evacuation travel time ranges presented in this Table are based on cperational strategies indicated in the evacustion

implementation procedures. Lower bound evacuation travel times (shorter imes) can be anticipated when:

(8) Unexpected long:term capacity restrictions on key highway links owing to incidents such as accidents,vehicie
breakdowns, and highway construction, do not occur;

{®) A high state of operational readiness (traffic control officers mebilized, traffic control devices operational, all buses

stationad to begin their initial runs) is attained;
(&) Aninformed and cooperative public follow directions as instucted.
{d) Dry roadway conditions exist.
Upper bound evacuation travel imes (longer tmes) are representative of a situation where:
(a) Capacity restrictions adverssly afiect traffic fiow, but nct to the point where & brsakdown in traffic flow would result;
{5) A low state of operational readiness results from minimal mobilization of the emergency workiorcs;
{c) A low degree of cooperation from the public occurs.
(d) A light rain or snow shower results in wet pavement.

The evacuation travel time ranges are indicated as hours:minutes. and include 20 minutes of public preparation time.

The pepulation subgroups indicated in this Table ase: )

(a) resident population (with and without automobiles);

(b) special facilities (schools, colleges, nursing homes, hospitals, other health care facilities, resicential facilities such as
group homes, convents, and monasteries);

() transients (employess, visitors 1o parks, resident and day camps, hotels, and motsis).

Gaps in this Table indicates that there is no special facility or transient popullﬁpn in the given ERPA.

The evacuation travel time ranges preserted in this Table assume a simultaneous svacuation of the entire EPZ The
evacustion trave! time for any individual ERPA in & staged evacuation will not sxceed the travel time range indicated in

this Table.
All imes have been rounded to the nearest 10 minutes.

Special facility evacuation trave! times include the tims for the multi-wave trips to evacuste the non-ambulatery population
who require transport by ambuiance. .

G-16 Rev. July, 1883

5 Page 140




TABLE G-12

EVACUATION TRAVEL TIME ESTIMATES BY ERPA
" EVENING SCENARIO
ADVERSE WEATHER _

i P ion
ERPA WthAutos WithoutAutos Special Faciities Imnsients

1 3:30 2:20 - 3:10
2 3:40 2:10 ) - -
3 3:10 2:20 SR : -
4 3:30 v 3:50 2:00 ' 1:50
5 3:10 2:20 - Co.
6 4:40 5:00 - 3:10
7 3:30 2:00 - 3:30
8 1:50 . 1:00 - .
9 1:40 1:50 - -

10 3:10 3:00 . 3:10 .
11. 4:40 4:50 - , -
12 4:50 5:00 12:30 - 4:50
13 6:20 6:50 15:30 6:20
14 - 3:20 3:20 - 3:20
15 3:20 2:20- - 3:20
16 1:40 1:80 - -
17 1:40 1:50 - -
18 1:40 1:40 - -
19 4:40 4:40 - -
20 4:30 . . 4:40 - -
21 3:10 . 3:20 - -
22 6:20 , 6:30 6:20 6:20
ALL 6:20 . 6:50 15:30 6:20

Notes:
{1) The evacuation travel time ranges presentsd in this Table are based on cperational strategies indicated in the evacuation
implementation procedures.

{2 The evacuatio n travel ime ranges are indicated as hours:minutss, and include 20 minutes of public preparation time.

[=<}] Mvommdnreondiﬁommeomidmdwulﬁpmmm“(mmdmbmerm).mdlmm
viaibility(o.g..duwm.mnm«amhmmmhh'wmcﬂdbwm“nwddmd
trees or powerlines).

@ mpopuhﬁonwbgmupsindiauthTabhmz
(a) resicent population {with and without automobiles);
@)WW(M.W.MWMMW.MWWWM&

group homes, convents, and monasteries);

(c) ransients (employees, visitors to parks, resident and day camps, hotels, and motels).

(5) Gaps in this Table indicat es that there is no special facility or transient popuiation in the given ERPA

©) Thowawnﬁonmlﬁmnngupmomdinu\kTabhmumadmuhmmwMondhmom‘nn
.v.cuﬁonmlﬁmoforunyhdividudERPAhaugodmuﬁonwﬂlnﬂmodmmlﬁmmgoindWh

() Alltimes have been rounded to the nearest 10 minutes.

® Special tacility evacuation travel times include the time for the mult-wave trips 1o evacuats the non-ambulatory populstion
who require transport by ambulance.
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TABLE G-13
EVACUATION TRAVEL TIME ESTIMATES BY EﬁPA

NIGHTTIME SCENARIO
NORMAL WEATHER
Residert P ion Special Facilties Jransients
With Autos Without Autos
ERPA From -To From-To From -To From-To
1 1:10 - 2:10 1:10 - 2:00 - 1:10 - 2:10
2 1:10 - 2:10 1:00 - 1:50 - -
3 1:10 - 2:20 1:10 - 2:00 - -
4 1:00 - 2:10 1:10 - 2:20 1:10 -1:10 1:00 - 1:00
5 1:00 - 2210 1:10 - 2:00 - -
6 2:20 - 3:50 2:30 - 4:10 - 1:00 - 2:20
7 0:50 - 2:00 0:50 - 0:50 . - -
8 0:80 - 0:50. 1:00 - 1:00 - -
] 0:50 - 0:50 1:00 - 1:00 - -
10 1:00 - 2:10 1:00 - 2:10 - -
11 2:20 - 3:50 2:30 - 4:00 - -
12 2:20 - 4:00 2:30 - 4:10 9:00 -10:00 2:20 - 4:00
13 2:30 - 4:00 3:00 - 4:30 11:20 -12:30 . 2:30 - 4:00
14 0:40 - 2:00 0:50 - 2:00 - 0:40 - 2:00
15 0:40 - 2:00 1:20 - 1:20 - 0:40 - 2:00
186 0:40 - 0:40 0:40 - 0:40 - -
17 0:40 - 0:40 ~ 1:10 - 1:10 - -
18 0:40 - 0:40 0:50 - 0:50 - -
18 2:20 - 3: 2:20 - 3:50 - -
20 2:10 - 3:40 2:20 - 3:50 - -
21 1:40 - 2:40 1:50 - 2:50 - -
22 2:40 - 4:00 2:40 - 4:10 2:30 -4:.00 2:40 - 4:00
ALL 2:40 - 4:00 3:00 - 4:30 11:20 -12:30 2:40 - 4:.00

The evacuation frave! time ranges presented in this Table are based on operational strategies indicated in the evacuation

implemantation procedures. Lower bound evacuation trave! tmes (shorter imes) can be anticipated when:

(a) Unexpected long-tenm capacity restrictions on key highway links owing to incidents such as accidents,vehicle
braskdowns, and highway construction, do nct oceur; .

(®) A high state of operational readiness (traffic control officers mobilized, traffic control devices operational, all buses

stationed to begin their initial runs) is attained;
{¢) Aninformed and cooperative public follow directions as instructed,
{&) Dry roadway conditions exist
Upper bound evacuation travel times (longer times) are represantative of a situstion whers:
(] WWMMMNMWM.waNMMnmhmMWM.
®) Ammdm‘wimmmmm&aﬁMduomm&w;
{c) A low degree of cooperation from the public ocsurs.
(d) A light rain or snow shower results in wet pavement.

The evscuation travel time ranges are indicated as hours:minutes, and include 20 minutes ofpublie'pnpanﬁon time.

The populstion subgroups indicated in this Table are:

(a) resident population (with and without automabiles);

(b) special facilities (schools, colleges, nursing homes, hospitals, other health cars facilities, residential facilities such as
group homes, convents, and monasteries);

(c) transients (employess, visitors to parks, resident and day camps, hotsis, and motels).

Gaps in this Tabie indicates that thers is no special facility or ransient population in the given ERPA.

The svacustion travel time ranges presented in this Table assume s simultaneous evacustion of the entire EPZ The
evacustion trave! time for any individual ERPA in a staged evacuation will not excesd the ravel time range indicated in

this Tabie. .
All times have been rounded to the nesrest 10 minutes.

Special facility evacuation travel times inciude the time for the muki-wave trips to evacuate the non-ambulatory population
who require transport by ambulance.
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TABLE G-14
EVACUATION TRAVEL TIME ESTIMATES BY ERPA
NIGHTTIME SCENARIO
ADVERSE WEATHER .
_ Resident Popuiation
ERPA WithAutos  Without Autos  Special Facilities Iransients

1 2:40 2:20 - 2:50
2 2:40 2:10 - .
3 2:40 2:20 Ce -
4 2:30 2:50 1:20 1:10
5 2:40 2:20 - -
6 4:40 5:00 - 2:40
7 2:30 2:00 - -
8 1:50 1:00 - -
= 0:50 1:00 ‘ - -
10 - 2:40 '2:40 - -
11 . 4:40 4:50 - ’ -
12 - 4:50 - '5:00 11:50 4:50
13 500 5:20 14:40 5:00
14 2:20 230 - 2:20
15 2:20 2:20 - 2:20
16 1:40 1:50 - -
17 1:40 1:50 - .
18 0:40 0:50 - -
19 4:40 4:40 - -
20 4:30 4:40 - -
21 3:10 3:20 - -
2 5:.00 5:.00 4:50 5:00
ALL 5:00 5:20 14:40 5:00

Notes:

M

@

Rev.

Thlooymaﬁonmlﬁm‘n.ngqpr“qmdhMTMmMmqudcgqu@mwm
Thomcu-ﬁonmlﬁmcnngumhdmdummmmwmanimdpubﬁcwim.

Mvmmdhoreondﬁommeomidondwboasﬁpmwwm(o.g..duobumoriec).mdlorudueod
visibility(c.g..ductofog.Mmﬂnmmmnmmmmuamwdm
trees or poweriines). ' :

The population subgroups indicatad in this Tble are:

(n)midoeropullﬁenmandmmbﬂu):- .

Q)WW(M.WMQWWMMmWMMWMu
group homes, convents, and monasteries);

(c)transients (empioyess, visitors to parks, resicdent and day camps, hotels, and motsis).

Gaps in this Table indicates thet thers is no special facilly of transient population in the given ERPA.

ThocvacunionmltimemwmﬁhﬂTﬂmmaWW«mﬁmdhmEPZTho

waculﬁonmvolﬁmforanyindividudERPAinnmgodeonwﬁlnctmdmmlﬁmmgoindieaodh

this table.

All imes have been rounded to the nearest 10 minutes.

Special facility evacuation travel times include the time for the mult-wave trips to evacuate the non-ambulatory population

who require transport by ambulance.
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TABLE G-15
EVACUATION TRAVEL TIME ESTIMATES BY ERPA

CLASSIC WEEKEND SCENARIO
NORMAL WEATHER
Resident Population Special Facilities Transients
. With Autos Without Autos

ERPA From - To From-To From-To From -To
1 4:00 - 6:40 1:10 - 2:00 - 4:00 - 6:40

2 2:00 - 3:00 1:00 - 1:50 - -

3 4:00 - 6:50 1:10 - 2:00 - -
4 1:50 - 2:50 2:10 - 3:10 1:10 -1:10 1:00 - 1:00

5 4:00 - 6:40 1:10 - 2:00 - -
6 4:00 - 6:50 4:20 - 7:10 - 4:00 - 6:50
7 1:80 - 250 0:50 - 0:50 ‘ - 1:50 - 2:50

8 0:50 - 0:50 ' 1:00 - 1:00 - -

] 0:50 - 0:50 1:00 - 1:00 - -
10 4:00 - 6:40 4:00 - 6:40 - 4:00 - 6:40

1 2:50 - 5:00 4:20 - 7:10 - -
12 4:20 - 7:20 4:20 - 7110 9:40 -11:20 4:10 - 7:00
13 2:30 - 4:00 3:00 - 4:30 12:20 -14:00 2:30 - 4:00
14 1:40 - 2:50 1:50 - 2:50 - - 1:40 - 2:50
15 1:40 - 2:50 1:20 - 1:20 - 1:40 - 2:50

16 0:40 - 0:40 0:40 - 0:40 - -

17 0:40 - 0:40 1:10 - 1:10 - -

18 0:40 - 0:40 0:50 - 0:50 - -

19 3:50 - 6:4D 4:10 - €:50 - -

20 3:50 - 6:40 4:10 - 6:50 - -

21 1:40 - 2:40 “1:50 - 2:50 ; - -
22 2:30 - 4:00 2:40 - 4:10 2:30 -4:00 2:30 - 4:00
ALL 4:20 - 7:20 4:20 - 7:10 12:20 -14:00 4:10 - 7:00

Notes:

{1)  The evacuation travel time ranges presented in this Table are based on operational strategies indicaied in the evacustion

implementation procedures. Lowsr bound evacuation tave! times (shorter times) can be anticipated when:

_(8) -Unexpected longsterm capacily restrictions on key highway links owing to incidents such as accidents,vehicle
breakdowns, and highway construction, do not ocsur; : o '

{b) A high state of operational readiness (traffic control cfficers mobilized, traffic control devices operational, all buses
stationed to begin their initial runs) is attained;

{e) An informed and cooperative public follow directions as instructed.

(d) Dry roadway conditions exist

Upper bound evacuation travel times {longer times) are representative of a situation where:

(a) Capacity restrictions aciversely affect traffic flow, but not to the point where a breakdown in traffic flow would result;

{b) A low state of operational readiness results from minimal mobilization of the emergency workforce;

{¢) A low degree of cooperation from the public occurs.

() Alightminorsnowshmrmumhwupwom

@ The evacuation travel ﬁt.nc ranges are indicated as hours:minutes, and inciude 20 minutes of public preparation time.
(3 The population subgroups indicated in this Table are:

(a) resident popuiation (with and without sutomobiles);
(b) special tacilities (schools, colleges. nursing homes, hospitals, other health care facilities, residential facilities such as

group homes, convents, and monasteries);
(c) transients (smployess, visitors 1o parks, resident and day camps, hotels, and motels).

@) Gups in this Table indicates that there is no special facility or transient population in the given ERPA.

(5) The evacuation travel time ranges presened in this Table assume & simultanecus evacuation of the entire EPZ. The
evacuation travel time for any individual ERPA in a staged evacuation will not exceed the travel time range indicated in

this Table.
{6}  Alltimes have been rounded to the nu'rut 10 minutes.

(7} Special facility evacuation travel times include the time for the mult-wave trips to evacuate the non-ambulatory population
who require transport by ambulance. '
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‘ TABLE G-16
EVACUATION TRAVEL TIME ESTIMATES BY ERPA

CLASSIC WEEKEND SCENARIO
ADVERSE WEATHER .
Resident Popuylation
ERPA WmhAutos WithoutAutos  Special Facities Jmransients
1 : 2:20 - 8:20
2 3:40 ) 2:10 - .
3 8:20 2:20 - : -
4 3:30 3:50 2:00 1:50
5 8:20 - . 2:20 - -
6 8:20 8:50 - 8:20
7 3:30 2:00 , - 3:30
8 1:580 1:00 - - -
9 1:40 1:50 . : - -
10 8:20 8:20 - 8:20
1 6:10 8:50 - - : -
12 8:50 . 850 13:30 8:40
13 4:50 520 . 16:30 4:50
14 3:20 3:20 - 3:20
15 3:20 .. 220 - 3:20
16 1:40 1:50 e -
17 1:40 1:50 - -
18 1:40 1:40 - -
19 8:10 8:20 . -
20 8:10 8:20 - -
21 3:10 320 - -
2 4:50 5:00 4:50 4:50

ALL. 8:50 8:50 16:30 8:40

Notes:

Q)

©

Rev. 5

The evacuation travel time ranges presented in this Tabls are bassd on operational strategies indicated in the evacustion
implemenation procedures.

The svacuation travel time ranges are indicated as hours:minutes, and include 20 minutes of public preparation time.
Adverse weather conditions are considered to.bo a slippery roadway surface (¢.g., due to snow or ice), and/or reduced
visibility (e.g., due 1o fog, heavy rain, of a severs thunderstorm which may. create traffic disruptions as a result of downed
trees or powerlines). ) .

‘ The population subgroups indicated in this Table are:

(a) resident popuistion (wihandemmobﬂu); :
(b) special facilities (schools. colieges, nuzﬁnghomhoopihh.cﬁuhnﬂlmw“. residential faciliies such as
group homes, convents, and monasteries);

(c)transients (smployeses, visitors to parks, resident and day camps, hotsls, and motels).
Gaps in this Table MWMMhmsMWuMMﬂhhMWL
The evacuation travel time ranges presertted inlhisT.bbmumcsimuhmommanﬁonelm.ﬂﬁnEPz. The
evacuation travel time for any individual ERPAhaugdwawnwmmmdmmlﬁmwhdimdh
this table.
Ali times have been rounded to the nearest 10 minutes.
Special facility evacuation travel times include the time for the multi-wave trips 1o evacuats the non-ambulatory population
who require transport by ambulance.
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TABLE G-17

EVACUATION TRAVEL TIME ESTIMATES BY ERPA
HARBORFEST WEEKEND SCENARIO

NORMAL WEATHER
Resident Poputation Special Faciltties Jransients
With Without Autos
ERPA From -To From-To From -To From -To
1 3:10 - 5:10 1:10 - 2:00 - 3:10 - 5:10
2 1:10 - 2:10 1:00 - 1:50 - -
3 3:10 - 5:10 1:10 - 2:00 - -
4 1:00 - 2:10 1:10 - 2:20 1:10 -1:10 1:00 - 1:00
5 3:10 - 5:10 1:10 - 2:00 - -
6 3:10 - 5:10 3:20 - 520 - 3:10 - 5:10
7 0:50 - 2:00 0:50 - 0:50 ‘ - -
8 0:50 - 0:50 1:00 - 1:00 - -
-] 0:50 - 0:50° 1:00 - 1:00 - -
10 3:10 - 5:10 3:10 - 5:10 - -
11 2:20 - 3:50 3:10 - 5:10 - -
12 4:40 - 6:50 §:00 - 7:10 10:80 -12:50 4:20 - 6:20
13 6:40 -10:30 6:50 -10:50  13:20 -16:40 6:10 -10:10
14 0:40 - 2:00 0:50 - 2:00 - 0:40 - 2:00
15 0:40 - 2:00 1:20 - 1:20 - 0:40 - 2:00
16 0:40 - 0:40 0:40 - 0:40 - -
17 0:40 - 0:40 1:10 - 1:10 - -
18 0:40 - 0:40 0:50 - 0:50 - -
19 4:20 - 6:20 4:20 - 6:30 - -
20 4:10 - 6:20 4:20 - 6:30 - -
21 1:40 - 2:40 1:50 - 2:50 - -
22 6:30 -10:30 6:20 -10:20 6:10 -10:10 6:10 -10:10
ALL 6:40 -10:30 6:50 -10:50 13:20 -16:40 6:10 -10:10
Notes:

m

®

@

©

Rev.

The evacuation travel time ranges presented in this Table are based on cperstiona! strategies indicated in the evacuation

implementation procedures. Lower bound evacustion travel times (shorter times) can be anticipated when:

(8) Unexpectsd long-term capacity restrictions on key highway links owing to incidents such as accidents,vehicle
breakdowns, and Highway construction, do not ocour,

(b) A high state of operational readiness {traffic contro! officers mobilized, traffic control devices cperational, all buses
stationed to begin their initial runs) is attained; .

(¢} An informed and cooperative public follow directions as instructed.

(d) Dry roadway conditions exist

Uppofboundcvacudionmclﬁmu (longcrﬁma)mwmxﬁvod 8 situstion where:

(a) Capacity restrictions acversely mmmﬁw.mmwhmmnabwmaammwm
(®) A low state of operational readiness results from minimal mobilization of the emergency workforcs;

(© Aiowdcgrndcoopcmionﬁomthopublic occurs.. . :

(d) A light rain or snow shower results in wet pavement

The svacuation travel time ranges are indicated a3 hours:minutes, and include 20 minutes of public preparation time.

The population subgroups indicated in this Table are:

(8) resident population (with and without automobiles);

() special facilities (schocls, colleges, nursing homes,
group homes, convents, and monasteries);

(c) transients (employess, visitors 1o parks, resident and day camps, hoteis, and motels).

hospitals, other health care facilities, residential facilities such as

Gaps in this Table indicates that there is no special facility of transient population in the given ERPA.

esented in this Tabie assume s simultanecus evacustion of the entire EPZ. The

The evacuation travel time ranges pr
evacuation travel time for any individus! ERPA in & staged evacuation will not axceed the ravel ime range indicated in

this Table.
All times have been rounded to the nearest 10 minutes.

Special facility evacuation travel times include the time for the muli-wave trips to evacuate the non-ambulatory population
who require transport by ambulance.
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TABLE G-18

EVACUATION TRAVEL TIME ESTIMATES BY ERPA
HARBORFEST WEEKEND SCENARIO

ADVERSE WEATHER .
i P l )
6 30 - 6:30
2 2:40 2 10 - T -
3 6:30 2:20 - - -
4 2:30 - 2:50 . 1:20 1:10
5 6:20 2:20 - - -
6 6:30 6:30 - 6:30
7 2:30 2:00 - -
8 1:50 1:00 - -
9 0:50 1:00 . -
10 6:20 620 - -
11 4:40 6:20 - ) -
12 8:20 8:40 15:20 7:50
13 13:00 13:20 20:10 12:40
14 2:20 . 2:30 - 2:20
15 2:20 2:20 . 2:20
16 1:40 1:50 - -
17 1:40 1:50 - -
18 0:40 0:50 - -
19 7:50 8:00 - -
20 7:40 - 8:00 - -
21 3:10 3:20 - : -
22 13:00 12:40 12:40 12:40
ALL 13:00 13:20 20:10 12:40
Notes:
(1) - The evacuation travel time ranges preseried mthn?.bhm based on opcrwonalmgm lndimd in the evacustion
" implementation procedures. -

(2 The evacuation trave! time ranges are indicated as hours:minutes, and include 20 minutes of public preparation ime.

(3) Advarse weather conditions are considered {o,be a slippery roadway surface (e.g., due to snow or ice), and/or reduced
visibility (e.g., due to fog, heavy rain, uamnmummmwhnhmumvdﬁedmmuamwddmd
trees or poweriines).

4) The population subgroups indicated in this Table are:

(a) resicent population (with and without automobiles);
(b) special facilities (schools, colleges, nursing homes, hospitals, other health care facilities, residential facilities such as

group homes, convents, and monasteries);
(c)ransients (smployees, visitors to parks, resident and day camps, hoteis, and motels).

(S Gapsin this Table indicates that there is no special facillty or transient population in the given ERPA.

(6) The evacuation travel time ranges presented in this Table assume a simultaneous evacuation of the entire EPZ. The
evacuation traval time for any individual ERPA in a staged evacuation will not excesd the trave! time range mdmd in
this table.

(N Alltimes have been rounded to the nearest 10 minutes.

(® Special facility evacuation travel imes include the time for the multi-wave trips to svacuate the non-ambulatory population
who reguire transport by ambulance.

G-23 Rev. July, 1883

Rev. 5 Page 147




TABLE G-19 :

EVACUATION TRAVEL TIME ESTIMATES
WEEKDAY SCHOOL-IN-SESSION SCENARIO

Evacuation
Times To The
New York State
Fairgrounds

A ERPA Normal Adverse

District School Location Weather Weather
Oswego Fitzhugh Park Elementary - 12, 540 - 800 9:50
- Kingsford Park Elementary - 13 400 - 620 7:50
Charlés E. Riley Elementary 12 540 - 740 - 920
Frederick Leighton Elementary 13 7:00 - 10:30 13:00
Minetto Elementary 21 350 - 610 7:30
Oswego Middle School 13 400 - 620 7:50
Oswego High School 13 700 - 10:30 13:00
Mexico Aczdemy Palermo Elememary S . 540 - 740 9:30
New Haven Elementary 4 §40 - 7:40. 9:30
Mexico Elementary 16 830 - 720 9:10
Mexico Middie School 16 830 - 72 9:10
Mexico High School 16 530 - 720 - 910
Private Bishop Cunningham High School 12 54 - 7:40 9:20
St. Paul's Academy 12 540 - 740 9:20
‘St. Mary’s School 13 7:00 - 10:30 13:00
BOCES 17 540 - 7:30 9:20

Notes:

m

Rev.

The evacuation trave! ime ranges pressnted in this Table are based on operational strategies indicated in the evacustion

implementation procsdures. Lower bound evacuation travel times (shorter times) can be anticipated when:

(8) Unexpected long-term capacity restrictions on key highway links owing to incidents such as accidems.vehicle
brsakdowns, and highway construction, do not occur;

(®) A high state of cperational readiness {traffic control officers mobilized, traffic control devices operational, all busss
stationed

to begin their initial runs) is attained;
{c) Aninformad and cooperative public follow directions as instructed.

{d) Dry roadway conditions exist.

Upper bound svacuation travel times (longer imes) are representative of a situation where:

(a) Capacity restrictions adversely affect traffic flow, but not 1o the point where a breakdown in traffic flow would result;
(®) A low state of operstional readiness results from minimal mobilization of the emergency workforce;

(c) A low degree of cooperation from the public occurs.

(d) A light rain or snow shower results in wet pavement.

The evacustion travel time ranges are indicated as hours:minutes, and include 20 minutes of public preparation time.
Normal weather conditions are considered to be clear sky and dry roadway p.vorinr!tfbrthoabonmm:io.

Adverse weather conditions are consicered 1o be a slippery rosdway surface (e.9., due to snow or ice), and/or reduced
visibility (e.g.. due 1o fog, heavy rain, eramnwwcmmmchmmmmdumﬂhmsamunddmd

trees or poweriines).
All times have been rounded to the nearest 10 minutes.

Palermo Elementary Schoo! is located outside of the EPZ. Evacuation times are consistent with the sismentary scheols
located in Mexico Academy School District.

The location of the schools are listed by ERPA, howsvar, the variations in evacuation times o the New York Fairgrounds
for facilities located within the same ERPAs occur because schools are located within_di‘lfmm traffic zones which

comprise the ERPA.
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APPENDIX H
RIDESHARING METHODOLOGY

Experience with "both natural and man-made emergencies occurring in
communities throughout the country has shown that the great majority of persons in the
general population would, in the event of an emergency requiring evacuation, prefer to
evacuate by private vehicle with family, neighbors and friends, rather than by some form
of mass transportation. Those people with automobiles would use them to self-
evacuate, taking along family members, neighbors and coworkers who may themselives

not have an automobile.

Ridesharing is defined as the concept whereby those members of the transit
dependent portion of the general population who do not own private vehicles would ride
with a friend, neighbor or relative who has a vehicle, to a point outside the affected area
in the event they are required to evacuate from their homes.

The methodology used to calculate the updated evacuation travel time estimates
incorporates the assumption that 50% of the transit dependent population would
evacuate by means of ridesharing and therefore would not require any public or
emergency transportation resources to evacuate from the affected area.

Using standard and accepted traffic engineering techniques, the number of
private vehicles and buses, respectively, using the roadway network in the course of an
evacuation must be estimated in order to prepare evacuation time estimates. In
preparing the Oswego evacuation time estimate update, it was reasonable to make
assumptions on ridesharing, which in turn is used to determine the number of buses
which may be required for purposes of servicing the general population. The updated
analysis initially started with a determination, using 1880 Census data, of the number of
households within each ERPA which did not report ownership of a motor vehicle.
Contrasting this data with analogous data derived from the 1880 census as employed in
the initial time estimates prepared in 1980 shows an average decline throughout the
Oswego EPZ of households not reporting ownership of a vehicle from 10.1% in the 1980
census to 8.9% in the 1980 census. (The 1880 number is an estimate).

_ The incorporation of the assumption that 50% of the transit dependent population
will rideshare is a result of a conservative application of a safety margin to a study which

. concluded that there would be 66% rideshare, or there would be two persons availing

themselves of ridesharing for every person requiring bus transportation. It should be
noted that a 12% reduction in permanent resident population without automobiles has
occurred over the past seven years within the EPZ. This assumption is based on several

factors:

1. Through a telephone survey conducted in 1887 of approximately twenty (20)
nuclear sites throughout the country conducted by New York Power Authority and
Con Edison representatives for the Indian Point Facility, it was learned that many
utilities which.are assuming ridesharing in the calculation of their evacuation time
estimates assume that 66% or more of the population will rideshare. For example,
at Rochester Gas and Electric's Ginna site in upstate New York, which has
submitted their time estimates to, and received 350 approval from FEMA, a 50%

rideshare assumption is utilized. :
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2.

o

A-survey of 461 household heads residing within the indian Point EPZ conducted
by the firm of Yankelovich, Skelly and White (1980)* showed that 74% of those
persons driving their own car would be willing to pick up other persons as
necessary. A Roger Seasonwein Associates’ Inc. survey** of 500 residents in
Westchester County (1983) commissioned by Westchester County indicated that
only 3% of the population would leave the area by bus, whereas twice that
number - 6% of the survey respondents - would effectuate ridesharing with a
friend or neighbor. Taken together, these surveys demonstrate that there would
be ample opportunity for those seeking a ride to obtain it.

Actual historical evacuation experience has shown that ridesharing occurs in very

large numbers. The train_derailment and resuitant tank car explosions which
occurred in Mississauga, Canada in 1979 resulted in the evacuation of nearly
217,000 members of the general population. Subsequent surveys of residents
who evacuated the area revealed that only 2% used public transit or taxi.*** This
means that over 87% of those not using or having their own vehicles evacuated
by getting a ride with someone else. It is interesting to note that this occurred
despite the absence of any preplanning for such an evacuation.

An explosion and fire at the Union Carbide Taft Plant near Taft, Louisiana in 1982
necessitated the evacuation of an estimated 16,000 people. Based on -1980
‘census data, there were an estimated 2,000 people in the evacuated area who did
not own cars. Approximately 1,600 to 1,700 of the people without cars (roughly
83%) received rides out of the area with friends and neighbors. Local emergency
plans assumed the need for approximately 44 school buses to evacuate those
people without cars. However, during the emergency, only three (3) buses were
actually needed.**** o - :

Current literature assumes that ridesharing will occur. Work by Drabek and
Stephenson, as cited in studies conducted by Alan M. Voorhees for FEMA, has
documented that the transit assistance provided by local authorites may be
deciined in favor of ridesharing with a friend, neighbor or relative. In these
Voorhees studies, evacuation time estimates for eleven (11) of the most densely
populated nuclear sites are assessed. Voorhees' analysis includes the
assumption that 50% of non-vehicle owning households would be evacuated by

friends, relatives or neighbors.

FEMA has given indication that the use of a ridesharing assumption is acceptable
and appropriate. _ .

KLD Associates, Inc., which on occasion has been contracted by FEMA to
perform evacuation related studies, states that in the case of the Seabrook site,

*

*%k
L2 2]

v desc i

**x*x*National Environmental Studies Project Plannin
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A Report on Temporary Housing Needs Related to Evacuation of the In ian Point

Power Plant Area, Yankelovich, Skelly and White, Inc., 1980.

Public Opinion Poll conducted by Roger Seasonwein Associates, Inc., 1983.-
Mississauqa Evacuates: A Report on the Closing of Canada's Ninth Largest City,
prepared by NUS Corporation for the Power Authority of the State of New York.
Detailed Report on the Evacuation of December 11, 1982, prepared by

Environsphere Company for Louisiana Power and Light Company, 1983.
Concepts and

Decision Criteria for Sheltering and Evacuation in a Nuclear

Power Plant Emergency, AIF/NESP-031, 1985
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FEMA has suggested that 80% of the transit dependent population could
evacuate by sharing space in their neighbor's private vehicles*. In telephone
conversations with the Emergency Planning Manager at the Seabrook site, it was
stated that the Regional Assistance Committee (RAC) suggested that Seabrook
consider incorporating ridesharing in their evacuation time estimates based on
documentation supported by events such as the Mississaugua evacuation. Even
though ridesharing was over 80% at Mississaugua, the Seabrook site decided on
a conservative factor of 50%. As the result of contentions raised during the
Atomic Safety Licensing Board hearings at Seabrook with regard to the validity of
the site's evacuation time estimates, FEMA requested the RAC to review the time
estimates, specifically evaluating them against the guidance set forth in NUREG-
0654. Dr. Thomas Urbanik, a recognized expert in the field, also reviewed the
time estimates. The conclusion of the RAC, Dr. Urbanik.and FEMA was that the
evacuation time estimates (which included a 50% rideshare assumption)
sufficiently complied with NUREG-0854 so as to serve as an adequate basis for

protective action decision-making. :

Based on the foregoing supportive documentation, actual evacuation experience
has shown that as much as 87% of the transit dependent population will evacuate an
affected area -utilizing rideshare arrangements. Personal surveys indicate that
ridesharing will occur; i.e., the need for a ride can be met by those willing to provide a
ride. It was therefore determined that the best estimate of the transit-dependent
population is 33% of the EPZ population from households reporting no automobile
ownership in the 1890 census. This ratio of one bus rider to two ridesharers is the same
as the ratio found in the Seasonwein survey and is in the mainstream of planning
practices nationally. Nonetheless, for the purpose of these evacuation time estimates it
was determined that the size of the transit dependent population should be increased by
50% above the base case, resulting in an assumption of 50% (rather than 33%) transit
vehicles. In light of this margin, it is concluded that the assumption that 50% of the
transit dependent population will rideshare in the event that an evacuation is necessary,
is both a valid and conservative assumption.

* Seabrook Station Evacuation Time Estimates and Traffic Management Plan

Update, KLD Associates, Inc., 1886.
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APPENDIX1
METHODOLOGY TO ESTIMATE ROADWAY TRAVEL TIMES
DURING AN EVACUATION

A. Introduction

This Appendix describes the traffic engineering computer mode! used to estimate
roadway travel times during an evacuation of the JAF/NMP EPZ. The model used in this
study has also been applied to the Indian Point (New York), Three Mile Island
(Pennsylvania), and Salem/Hope. Creek (New Jersey and Delaware) Emergency
Planning Zones. To evaluate the computer model used in the aforementioned studies, a
separate analysis was conducted using a different model! for the purpose of comparing
results. The Indian Point EPZ was selected for the comparative study because of the
diverse characteristics of its roadway network and population density.

As described later in this Appendix, the comparative study showed that both
models provide quite similar estimates of evacuation travel time. Thus, it is concluded
that the model used to estimate travel times for the JAF/NMP EPZ can be applied with a

high degree of confidence.

The remaining sections of this Appendix discuss the traffic assignment process
used for the JAF/NMP EPZ, present the detailed results of the comparative study; and
summarize the conclusions drawn from the comparison of traffic models.

B. Static Traffic Assignment Process

The static traffic assignment process developed to estimate roadway travel times
during an evacuation requires three basic types of input. The first type relates to the
characteristics of the evacuation roadway network, which is comprised of one-directional
links, each having its own attributes. The links are described in terms of their capability
t(o accaolr"nr_rrtm)odate evacuating traffic (evacuation capacity), length, and free-flow speed
speed limit). 4

The second type of input required for this assignment process is zonal vehicle trip
generation data. The EPZ is disaggregated into traffic zones, and the numbers of trips
by each vehicle type (e.g., autos, buses, ambulances) are estimated in terms of
passenger car equivalents (PCE's) for each traffic zone. Buses are weighted as the
equivalent of two passenger cars in this analysis. In addition, a terminal time for all trip

types for each traffic zone is input.

The third input type used in the static assignment process is evacuation path
data. Evacuation routes are designated fixed paths extending from the traffic zones to
the Sector boundary via specific roadways. Separate paths are developed for each trip
type and are expressed in terms of connecting link numbers. Destinations (e.g.,
reception centers) are defined for each traffic zone and input for the purpose of
determining the number of vehicles and passengers expected at each destination.
Average vehicle occupancies are used to estimate the number of passengers arriving in

vehicles at the destination.
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2. Static Assignment Algorithm

A compUter;program was written to process the above input data and compute
roadway travel times for each trip type by traffic zone. A flow chart of the static traffic
assignment computer program is included at the end of this Appendix.

- Initially, the program calculates the total vehicular demand volume (in PCE's) on
each link in the network by aggregating the vehicle trips generated by each traffic zone

along the evacuation path. tmpiicit in this assignment is the.assumption that all vehicles

from all zones using a given evacuation route are on each link along the designated
route concurrently. . The assignment process i$ thus considered "static®, because the
spatial movement of vehicles across the network is not explicitly recognized as a function

- of time. - : g

For each link in the network, three additional computations are performed. First,
the free-flow speed is calculated as the quotient of the link length and the free flow
speed. Second, the total vehicular demand volume is divided by the hourly evacuation
capacity (for the appropriate weather condition) of the link to obtain the volume/capacity
(V/C) relationship for the link. Finally, the evacuation speed or delay time is computed
for each link, depending on whether the V/C ratio is less than or greater than 1.0,
respectively. The formula contained in the Federal Highway Administration Traffic
Assignment Manyal, August 1973, was adopted and modified as follows for use in
computing the speed at which evacuees will travel when capacity exceeds demand.

Evacuation Speed = Free-Flow Speed

4
0.25 Demand +1
Capacity (for demand < capacity)

‘Following these calculations, the model computes the roadway travel time for
each traffic zone's evacuation route (or routes since some buses and special vehicles
~ had separate routes) by scanning the links comprising the evacuation route to determine
maximum V/C ratio along the route.

When the hourly evacuation capacity exceeds the total demand volume (V/C ratio
less than 1.0) for all links along the route, the link evacuation speeds are used to
compute link travel time, and the travel times for each link along the path are summed to
obtain the traffic zone-to-Sector boundary roadway travel time for the route.

When the total demand volume exceeds the hourly evacuation capacity (V/C ratio
greater than 1.0) along any link of a traffic zone's evacuation route, the roadway travel
time is represented by the maximum link delay time incurred along the route. Link delay

time is calculated as the volume/capacity ratio in hours for each link along the route. -

The link with the maximum V/C ratio is identified as the bottleneck link for the evacuation
route for use in future planning. Other finks along the route where the V/C ratio exceeds

1.0 are also identified for planning purposes.

The roadway travel time as determined above is added to the terminal time and
the free-flow travel time for each zone trip type to determine the total roadway evacuation
travel time. The total roadway evacuation travel time resuiting from this analysis
represents the time for the last vehicle in the zone to clear the Sector. :
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3.  Qutputs

The computer program developed for the static assignment process provides five
basic reports which are used in the evacuation planning process. The reports are
described below:

a. Summary of link statistics: link number, description, length, free-flow speed
and time, vehicular demand volume, evacuation capacity, and.
volume/capacity ratio.

b. Summary of traffic zone statistics: number of trips, evacuation route,

destination, terminal time, free-flow travel time, roadway travel time, total
evacuation time, and bottleneck link; for each trip type, sorted in ascending
order by total evacuation time.

c. Summary of all bottleneck links and the traffic zones which are routed over
them.

d. .Summary of all destinations and the estimated number of vehicles (by-
type) and passengers assigned to each. :

e. Distribution of the percent of the total population evacuated as a function of
time.

C. mparison of Static and Dvnamic Traffic Assignment Proce

Because of the importance of the assignment process in the overall procedure to
estimate evacuation travel times, it was decided to evaluate the static traffic assignment
model used in the evacuation planning process. Travel times estimated by the static
model were compared with times estimated by a state-of-the-art dynamic traffic

assignment model.

The dynamic assignment mode! used in the comparative analysis is an offspring
of the TRANSYT model” presently included in the Federal Highway Administration
computer program batteries. The model employs principles of flow continuity and flow
dynamics to move traffic on each link in the network towards its ultimate destination.
Traffic flow representation changes with time to reflect changes in demand and roadway
conditions. Traffic movement on each link in the network is constrained by roadway
geometrics, control devices, and other vehicles present on the roadway.

Various types of test routes were selected for this comparison and were located in
Rockland and Westchester Counties in the Indian Point EPZ in New York State. Input
requirements for both models were basically identical with one exception, which relates
to the time varying nature of vehicles entering the evacuation network. The static
assignment process assumed a concurrent loading of the entire network; the distribution
over time of vehicle trips feeding the network was not addressed by the static model.
However, because of the time dependent nature of the dynamic simulation model, it was
possible to input trip generation data which varied with time at each load point in the
network. This time-based distribution curve used in the comparison of assignment
processes was provided by the New York State Office of Disaster Preparedness.

* The dynamic evacuation model, named DYNEV, was provided by KLD
Associates, Inc. :
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Separate comparative analyses and evaluations of the static and dynamic model
results were made using Level of Service D and Level of Sérvice E evacuation capacities.
Table I-1 presents a comparison of the percent of total vehicles (in PCEs) evacuated for
each route by-time in the test network. The comparison was made between the static
and dynamic assignment results when one or the other reached a time period when the

. total vehicles traveling the evacuation route had cleared the EPZ boundary. in all cases,
the static assignment evacuation reached 100 percent completion either before or at the
same time as the dynamic assignment evacuation. The percentages enclosed by
parentheses in Tabie I-1 correspond to static and dynamic evacuation roadway travel
times using Level of Service D capacities. Percentages without parentheses correspond

to static and dynamic evacuation roadway travel times estimated using Level of Service

E capacities.

Examination of Table I-1 shows a 97 percent correlation between the two
assignment model results on an aggregate basis for the sampie Indian Point roadway
network east of the Hudson River in Westchester County. That is, at the time that the
static assignment estimated complete evacuation of vehicles beyond the EPZ, the
dynamic assignment estimated 87 percent of the vehicles would have cleared the EPZ.
On the west side of the Hudson River near Indian Point, where both Levels of Service E
and D were analyzed by both models, the two model resuits were S9 percent and S8
percent, respectively. Overall, for the entire test evacuation network, comparison of the
static and dynamic assignment results at Level of Service E indicated a 29 percent
correlation. In other words, when the static model estimated the network would be
cleared (total vehicle evacuation), the dynamic model estimated 99 percent of the
vehicles would have cleared the EPZ boundary. The dynamic assignment results
indicated that complete evacuation of all vehicles beyond the EPZ boundary wouid occur
15 minutes later than the static assignment estimate at Level of Service E.

In addition to the evacuation times generated by each assignment technique, the
location of bottienecks by each methodology was compared. The critical bottieneck
links identified by the static model were identified in the dynamic assignment results as
well. The dynamic assignment produced the percent of vehicles topped at each link
during the evacuation. This statistic was used as a measure of the congestion level on
each link. For the identified bottleneck links, the average percentage of stops as
indicated by the dynamic mode output was roughly 45 percent higher than on non-
critical links, indicating that an increase in congestion was appropriately simulated by the

static modei on the critical links. -
D. nclusion

The results of the comparative analysis presented in this Appendix indicate that
the static traffic assignment model can be applied to highway networks to estimate
evacuation roadway travel times with a high degree of confidence.

Under almost identical circumstances, the static assignment model results have

proven comparabie with those produced by a state-of-the art, complex dynamic .

assignment model, which simulates the evacuation process within the framework of time.
Roadway travel times were estimated and congested roadways identified with a high
degree of correlation using the less complex static assignment methodology. A close
correlation between assignment procedures exists for varying roadway types, weather
conditions, and loading characteristics. Thus the use of the static assignment model to
estimate evacuation travel times in the JAF/NMP EPZ is appropriate.
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TABLE 1-1

COMPARISON OF STATIC AND DYNAMIC ASSIGNMENT RESULTS
Total Vehicls Trallic Percent ol Total Vehicles Evacuated Duting the Following Time Period®
Using Asslgnment 0:45 1:45 2:00 2:15 2:30 2:46 3:00 3:16 3:30 .3:45 4:1§ 4:30 5:30 5:45 6:0 5
Evacuation Route Evacuation Route Methodology  1:00 2:00 2

0 6:15 7:1
116 2:30 2:46 3:00 3:15 3:30 3:45°4:00 4:30 4:45 §.45 6:00 G:18 6:30 7:30

East of Niver (Westchester County)

Route 6 ‘ 4,360 Static - = = = = - -4 4 410 - - - - - -
Dynamic = = = = = e - e - B4 - 100 - - - -
Noute 120 5 Sate W00 - - - - o o - - o - - - -
Dynamnic ¥, - -~-MW00 - - - - L o Ll o
Noute 9A 0,690 Static - - - - - - S - - - -
Dynamic - - - - - - - 00 -~ - - - - -
Taconic Parkway ' 6,155 Static - - 100 - - - < 4 4 . - = - - -
' . Dynamic - - 92 - - - 1 - - - - - = -
Amawalk Road 2,675 Static - = = = - W0 - - - O S T T
Dynamic - - - - - 89 - 100 -~ - - - - - -
Tolal East Routes 20,705 Static - - - - - - = = = 100 - - - 4 -
Dynamic - - - - — - - - - 97 - 100 - - - - -
West of Niver {Rockiand County)
Patisades Parkway - 8,656 Statie - - - - - - = - 100 - -~ - {100 - - -
: Dynoinic - - - - - - - 97 W00 - - - {9 -~ (w00} -
Moute 9W 3,050 Static - - - = = = - 2100 - - - - (W0 -
Dynamic - = = = e - e - =~ —~ 99 100 - - {87) 1100)
Route 303 . 3,310 Statlie - - 100 - - (100) -~ - - - - - - - - - -
Dynamic - 9% - -~ {90)100 (100) -~ - -  —- - & - 4 - -
NMoute 45 1,920 Static - - - 100 - - - - (100) - - —_- - = - - -
Dynamic - - - 98 - 100 - - 100) - - - - - - - -
Little Tor Road 3,025 Statle - = = = - = - =10 - - - {100} - - - -
Dynamic = = = = e =~ o~ — 89100 - - (95 - (00 - -
foute 304 3,665 Static - = -~ 100 - - = = =~ 1) - - - - - = -
Dynamle - - -~ 09 —~ 100 - - - (100} - - - - - - -
Toltal West floutes 24116 Static - = = = - = -4 - - 410 - - - - (w0 -
Dynamic - = = = = e = = = -89 100 - - — {98)(100)
Total Network Routes 45,200 Static - - - - - - - - - - 100 - - - - - — —_
Dynamic e S— - - - - - - g 100 - - - - -

* Note: Numbers enclosed by parentheses represent the percent ol total vehicles along a soute evacuated during the time period
using Level of Service D capacities. ‘

Numbers not enclosed by parentheses represent the percent of total vehicles along a route evacuated duing the time perfod
using Level ol Service E capacitios, :
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Evacuation Travel Time Estimates
Nine Mile Point/James A. FitzPatrick Emergency Planning Zone June 1999 Update
—

1 INTRODUCTION

The US Nuclear Regulatory Commission (NRC) and the Federal Emergency Management Agency
(FEMA) require nuclear power plant licensees and state/local agencies to take necessary actions to
prepare for evacuation of populations within a 10-mile radius around nuclear power plants. This
area corresponds to a plume exposure pathway referred to as the Emergency Planning Zone
(EPZ). Part of these regulatory requirements include the preparation of travel time estimates for the
evacuation of the EPZ as outlined in Criteria for the Preparation of Radiological Emergency
Response Plans and Preparedness in Support of Nuclear Power Plants (NUREG-0654, FEMA-
REP-1: Rev. 1, November 1980 [NUREG-0654]).. Specifically, the approach for preparing
evacuation time estimates is documented in Appendix 4 of NUREG-0654.

This report is prepared in response to Appendix 4 of NUREG-0654 and represents an update and
addition to a report prepared in July 1993 for the Nine Mile Point and James A. FitzPatrick
(NMP/JAF) site in Oswego County, New York (PBQD, Evacuation Travel Time Estimates for the
James A. FitzPatrick/Nine Mile Point Emergency Planning Zone, Rev. July 1993). This previous
report presented travel time estimates for eight different evacuation scenarios as follows:

School-in-Session;

School-not-in-Session;

Summer/Holiday Weekend;

Winter/Holiday Weekend;

Evening;

Nighttime;

A Special Event Scenario for “Classic Weekend” at the Oswego Speedway; and
A Special Event Scenario for “Harborfest” in the City of Oswego.

This update evaluates an additional Special Event Scenario for venues held at the Oswego County
Airport. While the airport is not located within the EPZ, travel routes to and from the facility often
coincide with designated evacuation routes. Therefore, traffic generated by event goers at the
airport could potentially affect the efficient movement of persons out of the EPZ under current
evacuation procedures.

The basis for the Airport Special Event Scenario was developed in response to a planned 2-day
concert (7:00 PM Saturday to 11:30 PM on Sunday) at the Oswego County Airport in July 1999.
However, the assumptions, methodology, and modeling approach/output would be similar and
applicable under any similar type of multi-day venue held at this facility (e.g., festival, air show,
etc.).
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Evacuation Travel Time Estimates
Nine Mile Point/James A. FitzPatrick Emergency Planning Zone June 1999 Update

1.1 Site Location

The JAP/NMF site location is depicted in Figure 1-1. The site is located on the shore of Lake
Ontario in the Town of Scriba, Oswego County, New York. The site consists of the Nine Mile Point
Nuclear Stations, Units 1 and 2, operated by the Niagara Mohawk Power Corporation and the
James A. FitzPatrick Nuclear Power Plant, operated by the New York State Power Authority, . The
site is approximately seven miles northeast of the City of Oswego and 36 miles northwest from the
City of Syracuse. : : :

The EPZ encompasses a 10-mile radius around the NMP/JAF site. As shown in Figure 1.1, over
Lake Ontario, this is comprised of a circle defining the plume exposure pathway. However, over
land areas, the perimeter of the 10-mile radius is defined by an irregularly shaped boundary
following physical and/or political subdivisions as much as practicable to facilitate recognition by the
public.

The Oswego County Airport, the subject of this update of the 1993 report, is located along NYS Rt.
176 in the Town of Volney, New York, immediately northeast of the City of Fulton. While this airport
is technically outside the NMP/JAF EPZ, it is within two miles of the 10-mile radius from the site.
Given the geography of the Lake Ontario shoreline, regional transportation routes and proximity of
adjacent communities that could support residents and visitors in an evacuation, the primary pattern
of evacuation would be from north to south, passing in close proximity to the airport.

1.2 General Methodology

This update includes the use of a computer modeling technique to estimate evacuation travel time
estimates. This model was formulated in 1984 and updated in the 1993 evacuation time estimate
report to reflect: the 1990 Census data; changes in assumptions regarding long-term construction
worker population at the NMP/JAF site; changes in emergency preparedness procedures employed
by Oswego County; and changes in the location of various transient and special facilities
populations. -

The methodology for developing this update included a review of the inputs and assumptions used
in 1993 to determine their continued relevance and accuracy, as well as formulation of reasonable
assumptions associated with a special event held at the Oswego County Airport. This included:

« Meetings and contacts with county, local, and NMP/JAF personnel regarding significant
changes since 1993 in development in the county, distribution of population, and special
facilities/transient population locations;

o Review of the latest update of the Oswego County Radiological Emergency Preparedness Plan
(REPP) (i.e., December, 1998), which outlines all procedures undertaken during an evacuation
of the NMP/JAF EPZ, as well as updates of the locations and characteristics of various types of
populations within the EPZ;

/
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e On-site review of applicable evacuation routes and review of assumptions regarding lane width
and capacity; and

o Discussions with the Oswego County Sheriff's Department and review of the NYS Health
Department Mass Gathering Permit information for the July, 1999 concert at the Oswego
County Airport to determine appropriate assumptions for anticipated attendance, trip generation,
anticipated time periods for arrival and departure of event goers, and route selection to ingress

- and egress at the airport site. :

With this information, evacuation travel time estimates were generated for a series of cases under

an Airport Special Event Scenario, using the computer modeling technique formulated for the 1993

report. Each case was run for adverse and normal weather conditions for permanent residents,

transients, and persons in special facilities, as specified in NUREG-0654. Specifically, the following

cases were analyzed: ' ' .

e Case 1, consisting of a concurrent evacuation of all populations in the EPZ and all attendees at
an Airport Special Event at the peak period of event attendance;

« Case 2, consisting of an evacuation of all populations in the EPZ during the course of the early
departure periods immediately following the end of an Airport Special Event (i.e., Sunday night),
in which it was assumed that a portion of the special event traffic is already on the road network
when the EPZ evacuation begins; and '

« Case 3, consisting of an evacuation of all populations within the EPZ during the day following
the end of the Airport Special Event (i.e., Monday daytime), in which a portion of the special
.event traffic is already on.the.road network when the EPZ evacuation begins.

Following review of the estimated travel times, an additional case (Case 4) was formulated and
assessed as a potential measure to mitigate travel time delays resulting from the interaction of EPZ
evacuation and Airport Special Event traffic.

1.3 Report Format

Following the introduction in Section 1, Section 2 outlines and reviews the continued applicability of
the basic parameters, inputs, and limitations used in the computer model for evacuation travel time
estimates in the 1993 report. Section 3 discusses the parameters/assumptions involved with the
conduct of an Airport Special Event and their implications to estimating evacuation travel times in
the EPZ. Section 4 describes the specific components of each case analyzed and presents
estimated travel time estimates. Section 5 compares these estimates with 1993 estimates.
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2 EVACUATION TRAVEL TIME ESTIMATION MODEL DESCRIPTION

In order to understand the assumptions used to generate evacuation travel time estimates under an
Airport Special Event Scenario, it is necessary to summarize the basic parameters used in the 1993
report. This section discusses the geographic areas on which the modeling approach is based,
describes the various populations that are included in the model, and discusses the transportation
network designated to move persons out of the 10-mile NMP/JAF EPZ during an evacuation. A full
discussion of the approach used in the 1993 report in presented in Appendix B.

2;1 Seétors, Emergehcy Response Planning Areas, and Traffic Zones

2.1.1 Sectors

In order to allow for the estimate and actions to address various evacuation scenarios, the
NMP/JAF EPZ described in Section 1 is subdivided into various types of smaller geographic areas.
As discussed in Appendix 4 of NUREG-0654, the EPZ is first subdivided into areas referred to as
Sectors. These are defined by first delineating areas within approximately two-, five-, and 10-mile
radii from the NMP/JAF site. These radii areas are further subdivided into 90-degree quadrants
along north-south and east-west axes.

2.1.2 Emergency Response Planning Areas
Sectors are further comprised of smaller units called Emergency Response Planning Areas
(ERPAs), which generally foliow political and/or physical boundaries. An ERPA is the fundamental
planning area identified in the Oswego County REPP. Under the REPP, each ERPA as a unit
follows a specific protective response action in the event of an incident at the NMP/JAF site
requiring an evacuation. While identification of evacuation travel time estimates by Sector provide a
characterization of the time period necessary to clear the 10-mile EPZ during an incident at the
NMP/JAF site, in practice, identification of these estimates by ERPA provide the most critical
information in formulating procedures necessary to address a given evacuation scenario.

Therefore, this report provides evacuation time estimates by ERPA to characterize an Airport
Special Event Scenatio.

ERPAs used in the 1993 evacuation travel! time estimation report and in the current Oswego County
REPP are depicted in Figure 2-1. In total, there are 29 designated ERPAs in the NMP/JAF EPZ.
However, it should be noted that the figure and subsequent modeling includes only 22 of these
areas (i.e., ERPA Nos. 1 through 22). The remaining ERPAs represent over-water areas.
Specifically, ERPA Nos. 23, 24, and 25 are defined as areas within the EPZ along the Oswego
River, while ERPA Nos. 18, 19, 26, and 27 include areas over Lake Ontario.

—
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As previously discussed in Section 1, the Oswego County Airport is not located within the EPZ, and
thus not located within any of the ERPAs. The nearest ERPA in proximity to the airport is ERPA
No. 20, whose southern boundary is located roughly 1.5 miles north of the facility.

2.1.3 Traffic Zones

For modeling purposes, ERPAs are further subdivided into traffic zones. These zones represent
population clusters in particular geographic areas, which follow specified evacuation routes leaving
the EPZ. In the model, each traffic zone is assigned a primary evacuation route for each mode of
travel emanating from that zone. Traffic zone boundaries in the 1993 model were developed to
minimize the amount of cross traffic required to access a zone’s primary evacuation routes. The
primary evacuation routes are depicted in Figure 2-1. It should be noted that individual traffic zones
within each ERPA were not displayed to permit readability of the map.

2.2 Populations

The evacuation travel time model used in the 1993 report identified three primary population groups
in the NMP/JAF EPZ, as required in NUREG-0654. These population groups include permanent
residents, transients, and persons in special facilities. The following sections discuss the
characteristics of each population, methods used to estimate these populations in the 1993 report,
and rationale used to determine whether these estimates are still reasonable for use in this update
for an Airport Special Event Scenario.

2.2.1 Permanent Residént Pbpdlétion‘

Permanent residents, as defined in Appendix 4 of NUREG-0654, are those persons who reside in
the EPZ, including schoolchildren, but excluding persons residing in institutions identified as special
facilities in the Oswego County REPP (see Section 2.2.3). Data derived from the 1990 decennial
Census of Population, adjusted to exclude institutional population was used for the 1993 report.
Specifically, these data were disaggregated to block group data, corresponding to appropriate
ERPAs and traffic zones. This was further broken down to households with and without
automobiles. This yielded an estimate of 36,450 persons with autos, 3280 persons without autos,
or a total of 39,730 permanent residents in the EPZ.

Based upon discussions with NMP/JAF and county/local officials, it was concluded that it was
reasonable to continue to use the 1990 Census data as the basis for identifying existing resident
population, given that this provides the most detailed breakdown available at this time. The 2000
Census data at the block will likely not be completed for public use until roughly 2002.
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2.2.2 Transient Population

The transient population includes employees not residing in the EPZ, people staying at
hotels/motels in the EPZ, and visitors to parks and recreational areas within the EPZ. Inthe 1983
report, the Oswego County Emergency Management Office (EMO) inventoried parks and
recreational facilities, such as beaches and campgrounds. Hotel/motel estimates were developed
from data from the Oswego Accommodations Guide, using a two person per room estimate for
rooms located in the EPZ. Employment within the EPZ was estimated using New York State
Department of Labor Employment Statistics.

These estimates yielded a total transient population of 19,005 persons within the EPZ. Following a
review of additional background data on transient facilities and discussions with county/local
officials, it was determined that no major changes have occurred since 1993 that would require
revising this estimate in the model. There have been no major shifts in county employment (e.g.,
plant openings/closings), or development of any major motels/hotels or recreational facilities that
would cause a significant shift in the 1993 estimates.

2.2.3 Special Facilities Population

Special facilities residents include persons in hospitals and other health care facilities, nursing
homes, schools (including public and private, day care, nursery, elementary, middle, and high
school), universities (i.e., SUNY Oswego), day camps, and correctional facilities. Population in
these facilities was estimated at 15,586 in the EPZ in the 1993 report.

The Oswego County EMO maintains inventories of various types of special facilities. EMO officials
and the REPP identified some small changes to the inventory of special facilities since 1993,
including:

e Expansion of available County Correctional facility beds from 96 to 150; and
o Opening of the Seneca Hill Nursing Facility, a 120-bed facility, on NYS Rt. 481.

Further review of the inventory indicated some concurrent decreases of special facility populations,
specifically lower summer student population at SUNY Oswego and the closing of some smaller
day care facilities and nursing homes. Therefore, it was determined that the 1993 estimate of
special facilities population in the EPZ is still reasonable for modeling purposes.

2.3 Transportation Facilities

As with population estimates used in the 1993 model, the 1993 road network/evacuation route
assumptions (e.g., number of lanes, highway capacity, etc.) were reviewed to determine if any
significant changes have occurred that would have implications on the modeling results. This was

#
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achieved through site reconnaissance on May 18 and June 9, 1999 and through contacts with
local/county and state officials. The only identified road projects included reconstruction/repaving
projects without increases in capacity. The most recent in the network in the vicinity of the EPZ
included the repaving and striping of NYS Rt. 49through the Town of Hastings, although this road
is not within the EPZ. Therefore, it was concluded that the 1993 assumption for the roadway

" network was sufficient for use in this update.

-.2.4 Limitations of the Model Related to an Alrport Specnal Event.
“Scenario

The‘1993 model used to generate evacuation travel time estimates exhibits sor’ne limitations for the
development of an Airport Special Event Scenario. These limitations required some adjustments to
the typical application of the model. First, because the Oswego County Airport is actually located
outside the 10-mile EPZ, it is not possible to specifically assign special event traffic to the roadway
network in the model, because the model operates by assigning blocks of traffic to a specific traffic
zone within an ERPA. However, given the proximity of the airport to the EPZ, it is obvious that the
occurrence of a concurrent evacuation of the NMP/JAF site and the airport would result in impacts
to the travel time estimates.

In order to overcome this limitation, it was necessary to create a new traffic zone within the closest
ERPA to the airport, in this case ERPA No. 20. All event-related traffic was assigned on applicable
roadway links within this newly created zone and designated as transient population. This resulted
in an approach that approximates the interaction of evacuation traffic with special event traffic
movements. However, use of this technique created some inordinately high evacuation time
estimates for ERPA No. 20, because the model assumes that the special event population is in this
area, when in reality, it has already cleared the 10-mile EPZ.

Secondly, the traffic assignment process for special event traffic may somewhat overestimate the
negative implications of an evacuation occurring at the same time as a special event evacuation or
typical departure after its end. This is because the 1993 model uses a “static” assignment process,
which assumes a concurrent loading of the entire network; the distribution over time of vehicle trips
progressively feeding the network is not addressed. However, comparison of this technique at
other sites indicates an almost 97% correspondence between static and dynamic approaches was
determined to still be appropriate (see Appendix B).
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3 AIRPORT SPECIAL EVENT SCENARIO ASSUMPTIONS

This section describes the basic assumptions that were used to characterize an Airport Special
Event Scenario. As stated in Section 1, these assumptions were based upon the event procedures
to be implemented for a two-day concert planned in July 1999. However, similar procedures and
parameters would be used for other similarly sized and staged events at the Oswego County
Airport. -

The parameters discussed in the following sections were derived from meeting with the
representatives of the Oswego County Sheriff's, meetings/discussions with NMP/JAF, county, and
local officials, and review of information contained within the Mass Gathering Permit application
submitted by the concert promoter for the July 1999 concert.

3.1 General Overview

The Airport Special Event Scenario involves the conduct of a two-day venue (i.e., Saturday 7:30 PM
to Sunday, 11:30 PM) with parking and camping facilities provided on the airport site. In order to
facilitate early attendees at the event, the gates will open on Friday, 12:00 noon. The gates will
remain open through Friday evening and all day Saturday to accept event goers. The gates will
close roughly one half hour before the official start of the event (Saturday, 7:00 PM). From this
point until 11:00 PM on Sunday, the gates will be closed for entry/exit except for emergency

. departure of event goers. ‘

3.2 Attendance and Trip Generation Assumptions

The information contained within the Mass Gathering Permit application for the July 1999 concert
event states that the airport will accommodate approximately 65,000 attendees over the two-day
event. Notwithstanding, based upon discussions with NMP/JAF and local/county officials, the total
attendance that is assumed for this scenario is 100,000 persons. This reflects information on
similar events conducted in similarly sized communities in other east coast states. Use of this
attendance figure also assumes that a portion of event-goers will not camp on the airport site, but
will seek appropriate campsites/lodging in other nearby locations.

Vehicle occupancy rates for this scenario was assumed to average 3.5 persons per vehicle. This
rate is consistent with other special event scenarios included in the 1993 evacuation travel time

estimates (i.e., for events such as “Harborfest” and “Classic Weekend”). This rate would yield a trip
generation assumption of 28,571 vehicles entering and leaving the area for the event.

r
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3.3 Ingress/Egress Assumptions

Figure 3-1 depicts the Oswego County Sheriff's Department suggested regional access routes to
and from the Oswego County Airport under this scenario. The suggested routes include:

e A route from the north on I-81 south, to Exit 34 (Rt. 104), then proceeding west along NYS Rt.
104 to NYS Rt. 3, then continuing along Rt. 3 to the airport;

e A route from OsWego south along Rt. 481 and 57 to the airport;

« A route from I-90 to Exit 36 (I-81 Ndﬁﬁ)ftb NYS Rt.481, then north on Rt. 481, to County Rt. 6,
then proceeding north along Rt. 6 to Rt. 3, then Rt. 3 to the airport (note; on Friday evening, this
route would shift to 1-690, then north along NYS Rt. 48 to Rt. 3 in Fulton); and

e A route from the west along Rt. 104 to Rt. 3, then east along Rt. 3 to the airport.

In addition to these routes, one additional route is available from the 1-90 at Exit 40 (Weedsport),
then north along NYS Rt. 34 to Rt. 3, then east on Rt.3 to the airport. Overall, the Sheriff’s
Department is discouraging use of this route, yet traffic will not be manually detoured.

While suggested routes to and from the regional road network would be similar for ingress and
egress to the Oswego County Airport Facility, access points immediately around the airport would
vary for ingress before and egress after the special event (see Figures 3-2 and 3-3). Ingress to the
airport would be routed to a single access gate to be located on Howard Road to facilitate payment
of admission fees and ticket taking. After the end of the event or during an emergency evacuation,
several access points would be utilized, including the main airport gate, Howard Road, Calkins
Road, Muckey Road, Baldwin Road, and Weller Road.

Given the nature of the event, an assumption of the progression of traffic into and out of the airport
over a five-day period was developed in conjunction with the County Sheriff's Department, based
upon information provided by the planned July 1999 event, coupled with information developed for
similar events in other east coast communities. These traffic flow assumptions are presented in
Tables 3-1 and 3-2. As is shown, the peak ingress period is projected to be in the period between
late Friday evening and early Saturday morning. The peak egress period is projected to be
between Monday morning and Monday afternoon.
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Table 3-1
Ingress Distribution Assumptions
Time Period Number of Percent of Total
Auto Trips
Thursday, 11 PM — Friday, 5 AM 1,429 5%
Friday, 5 AM — Friday, § PM 2,857 10%
Friday, 5 PM — Saturday, 1 AM 14,285 50%
Saturday, 1 AM — Saturday, 8 AM 1,429 5%
Saturday, 8 AM — Saturday, 12 Noon 5,714 20%
Saturday 12 Noon — Saturday, 7 PM 2,857 10%
’ Total 28,571 100%
Table 3-2

Egress Distribution Assumptions

Time Period

Number of Auto
Trips

Percent of Total

Sunday, 11 PM — Monday, 5 AM 10,000 35%

Monday, 5 AM — Monday, 8 AM 1,429 5%

Monday, 8 AM — Monday 5 PM 17,142 60%
Total 28,571 100%
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4 ANALYSIS OF EVACUATION TRAVEL TIMES

This section presents the evacuation travel time estimates for an Airport Special Event Scenario
under the three cases described in Section 1.2. As discussed in Section 2.4, for each of the cases,
the Airport Special Event traffic was assigned to a newly created traffic zone in ERPA No. 20, and
distributed between two designated evacuation routes that pass the Oswego County Airport. These
include Calkins Road and Howard to Rt. 57, which pass to the west of the airport and Silk Road,
which passes the airport on the east. - :

Each case includes a series of runs corresponding to potential conditions/time periods in the
NMP/JAF EPZ as follows:

o Nighttime, when most persons in the general population are in their residences, institutions
have minimal staff, and relatively few businesses are operating; »

o Summer Weekend/Holidays, during which it is assumed that recreational activities
predominate, reflected in increased camp attendance and recreational facility usage;

« Evenings, which is distinguished from nighttime conditions because of increased staffing levels
at institutional facilities and increased activities for the general population (e.g., shopping,
entertainment); and

+ Weekday, School-out-of-Session, which can be characterized as “normal” workday traffic
patterns, except for the fact that school-based trips would not occur, replaced by an increase in
recreational activities by school children. - : :

For each case described below, evacuation travel time estimates are summarized in terms of the
percentage of population being able to clear the 10-mile EPZ. Full runs of individual travel time
estimates from each ERPA are presented in Appendix A.

4.1 Case 1: Concurrent Evacuation of EPZ and Airport Special Event

This case consists of a full evacuation of the NMP/JAF EPZ and a concurrent evacuation of the
Airport Special Event during its peak attendance (i.e., between Saturday, 7:00 PM and Sunday,
11:00 PM). This event could be the result of simultaneous occurrence of nuclear incident at the
NMP/JAF site and a general emergency at the Airport (e.g., fire, explosion) or a general evacuation
of the 10-mile EPZ and adjoining areas in the event of a significant nuclear incident.

Figures 4-1, 4-2, and 4-3 illustrate the estimated evacuation travel times for this case under three
separate potential times that this type of case could occur (i.e., Evening, Nighttime, and
Summer/Holiday Weekend). It is clear that this case would result in the greatest evacuation times
to clear the 10-mile EPZ. For example, under an evening timeframe during adverse weather,

R .
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evacuation of roughly 85% of the total EPZ population would occur within 7 hours of the event.
However, the last 15% of the EPZ population would require as much as 28 hours to clear the EPZ.

4.2 Case 2: Evacuation of the EPZ Immediately After the End of Airport
Special Event

This case consists of a full evacuation of the NMP/JAF EPZ during the period immediately following
the end of an Airport Special Event (i.e., between Sunday, 11:00 PM and Monday, 8:00 AM). This
case assumes that the Airport Special Event has begun its typical exit procedures discussed in
Section 3 and that 40% of event traffic is already on the road network (based upon the assumptions
in Table 3-2) when the nuclear incident occurs.

Figures 4-4 and 4-5 illustrate the estimated evacuation travel times for this case under two separate
potential times that this type of case could occur (i.e., Nighttime and Weekday, School-out-of-
Session). While the least severe among the three cases examined, this case still results in some
significantly extended evacuation travel times. Under the School-out-of-Session timeframe, it would
take in excess of 14 hours to clear the 10-mile EPZ.

4.3 Case 3: Evacuation of the EPZ the Day Following the End of the
Airport Special Event

This case consists of a full evacuation of the NMP/JAF EPZ during the period of the day after the
end of an Airport Special Event (i.e., between Monday, 8:00 AM and Monday, 5:00 PM). This case
assumes that 40% of event traffic have already exited and cleared from the area over the previous
nine-hour period. During this period, the 60% remaining event traffic would be proceeding on the
road network (based upon the assumptions in Table 3-2) when the nuclear incident occurs.

Figures 4-6 and 4-7 illustrate the estimated evacuation travel times for this case under two separate
potential times that this type of case could occur (i.e., Evening and Weekday, School-out-of-
Session). This case would also result in significant time being expended to totally clear the EPZ,
although not as great as Case 1. For example, for the evening time frame under adverse weather
conditions, over 90% of the population would clear the EPZ in roughly 7 hours, but the balance of
the population would require as much as 17 hours.

4.4 Case 4: Potential Re-Route of EPZ Evacuation Pattern

In recognition of the potential implications of the evacuation travel time estimates for three cases
examined, a fourth case was formulated to assess whether the effects of concurrent evacuations of
the EPZ and an Airport Special Event could be mitigated through selective re-directing of

ﬂ
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evacuation routes out of the EPZ. The intent of such an approach would be to segregate EPZ and
Airport Event traffic to the greatest extent possible.

The assumptions used in the formulation of this case are depicted in Figure 4-7A. As is shown, four
designated evacuation routes (Rt. 176, Silk Road, Rt. 6, and Rt. 264) would be re-directed to east
along Rt. 3 and Rt. 49 through the positioning of police roadblocks at key locations as follows:

e Rt 176 and Rowlee Road;

e Silk Road and Rowlee/Hawk Roads;
e Baldwin and Hawk Roads;

¢ Rt.6andRt. 3; and

e Rt 264 and Rt. 49.

The Rt. 49 corridor is particularly suited for a re-route of EPZ evacuation traffic, given that it has
recently been repaved and striped. It provides a direct connection to I-81 south, where traffic could
then be directed to staging areas in Syracuse. This would allow Airport Special Event traffic more
flexibility in route selection and flow.

Figures 4-8, 4-9, and 4-10 depict the evacuation travel time estimates of Case 1 (100% Evacuation
of both EPZ and Airport Special Event) using the Rt. 49 re-route to segregate the two types of
traffic. As is shown, for all time periods examined (i.e., Evening, Nighttime, and Summer/Holiday
Weekend) the EPZ could be almost 100% cleared in roughly 6 to 7 hours.

4.5 Estimate of Critical Bottlenecks

One of the key factors used to determine where to place traffic control and emergency personnel
and where to specify key backup routes is information from the computer assignment model that
identifies critical bottlenecks along each evacuation route in the network. These links represent the
locations of potential maximum delays. Figure 4-11 depicts the critical bottlenecks under Case 1
and is generally characteristic of all cases examined. Not surprisingly, these bottlenecks are
primarily centered where evacuation routes feed into areas around the Oswego County Airport
during an Airport Special Event Scenario.
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Case 4 - 100% Evacuation - Re-Route - Summer/Holiday Weekend
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Evacuation Travel Time Estimates

Nine Mile Point/James A. FitzPatrick Emergency Planning Zone June 1999 Update

APPENDIX A

EVACUATION TRAVEL TIMES
BY EMERGENCY RESPONSE PLANNING AREA
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EVACUATION TRAVEL TIMES
BY EMERGENCY RESPONSE PLANNING AREAS

This appendix includes evacuation travel time e_Stimates by ERPA for a simuitaneous full-EPZ
evacuation during a special event at the Oswego County Airport. Evacuation travel time
estimates are presented for the following scenarios, weather conditions, and population groups:

e Scenarios

School-not-in Session
Weekend/Holiday Summer
Evening

Nighttime

¢ Weather Conditions

Normal
Adverse

o Population Groulgs , s
Resident Population with Autos

Resident Population without Autos
Special Facilities Population
Transient Population

A total of 20 tables are included in this appendix. A range of values depict the lower and upper
bound limits of the evacuation times for normal weather and dry roadway conditions to a light e
rain which results in wet pavement. Evacuation travel time estimates for adverse weather

approximate travel conditions during severe hail 'storms or thunderstorms.

A suggested approach to read the table in this appendix is outlined below:

Step1 Determine the appropriate case and scenario (i.e., 100% Evacuation-Evening).
Step2 Determine the approximate weather condition:

Lower bound normal weather conditions — dry pavement.
Upper bound normal weather conditions — wet pavement.
Adverse weather conditions — pavement conditions during a thunderstorm/hailstorm.

Step 3 For lower bound normal weather ETTE tables, read the left of the two columns to
interpret ETTEs by population group for each ERPA and/or the entire EPZ.

For upper bound normal weather ETTE tables, read the right of the two columns to
interpret ETTESs by population group for each ERPA and/or the entire EPZ.

Adverse weather ETTEs are documented on separate tables for each scenario.
A possible evacuation scenario is detailed as follows:
A full EPZ evacuation scenario has been ordered on a Saturday at 6:00 PM in July. An

evacuation of a special event at the Oswego County Airport is also occurring. The weather
conditions are observed to be poor (heavy rain, thunderstorm, hailstorm, or heavy fog) and the
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forecast is that these weather conditions will continue over the next two days. (See Table A-1
for ETTES).

Q. How long will it take for the permanent resident population with autos to:

e Fully evacuate ERPA 57 A. 26:20

Q. How long will it take for the permanent resident population without autos to:

« Fully evacuate ERPA 167 A. 1:30

Q. How long will it take for the special facilities population to:

e Fully evacuate ERPA 47 A. 2:00

e Fully evacuate the EPZ? A. 4:10 (Multiple wave evacuation substantially

' a increase special facility evacuation

-times.)

Q. How long will it take for the transient population to:

o Fully evacuate ERPA 47 A. 1:50 (Transient population can evacuate
more quickly than permanent resident
population in the same ERPA. This
typically occurs when the transient
population is located in a traffic zone
closer to the EPZ boundary).

e Fully evacuate ERPA 147 A. 3:20 (Transient population and permanent
resident population typically require the
same time to evacuate an ERPA when
the population dispersion of each is
similar throughout the ERPA.

o Fully evacuate ERPA 22? A. 6:20

Rev. 5
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Rev.

NOTES FOR EVACUATION TRAVEL TIME ESTIMATES BY ERPA
NORMAL WEATHER

A A L R

. The evacuation travel time ranges presented in this table are based on operations

strategies indicated in the evacuation implementation procedures.
Lower bound evacuation travel times (shorter times) can be anticipated when:

a. Unexpected long-term capacity restrictions on key highway links owing to incidents such
as accidents, vehicle breakdowns, and highway construction, do not occur.

b. A high state of operational readiness (traffic control officers mobilized, traffic control
devices operational, al buses stationed to begin their initial runs) is attained.

c. An informed and cooperative public follow directions as instructed.
d. Dry roadway conditions exist.

Upper bound ei)éqi{étion travel times (longer times) are representative of a situation where:

a. Capacity restrictions adversely affect traffic flow, but not to the point where a breakdown
in traffic flow would resuit. : :

b. A low state of operations readiness resuits from minimal mobilization of the emergency
workforce.

c. A low degree of cooperation from the public occurs.

d. A light rain results in wet pavement.

The evacuation travel time ranges are indicated as hours: minutes, and include 20 minutes
of public preparation time.’ e S

The population subgroups indicated in this téble are:

a. Resident population (with and without automobiles).

b. Special facilities (schools, colleges, nursing homes, hospitals, other health care
facilities, resident facilities such as group homes, convents, and monasteries).

¢. Transient (employees, visitors to parks, resident and day camps, hotels, and motels).

Gaps in this table indicate that there is no special facility or transient population in the given
ERPA.

The evacuation travel time ranges presented in the table assume a simultaneous
evacuation of the entire EPZ. The evacuation travel time for any individual ERPA is a
staged evacuation and will not exceed the travel time range indicated in this table.

All times have been rounded to the nearest 10 minutes.

Special facility evacuation travel times include time for multi-wave trips to evacuate the
population which requires transport by ambulance.
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NOTES FOR EVACUATION TRAVEL TIME ESTIMATES BY ERPA
ADVERSE WEATHER

1. The evacuation travel time ranges presented in this table are based on operational
strategies indicated in the evacuation implementation procedures.

2. The evacuation travel time ranges aré indicated as hours: minutes, and include 20 minutes
of public preparation time.

3. Adverse weather conditions are considered to be a slippery roadway surface and/or
reduced visibility (e.g., due to fog, heavy rain; or a severe thunderstorm which may create
traffic disruptions as a result of downed trees or powerlines). : .

4. The popdlation subgroups indicated in this table are:

a. Resident population (with and without automobiles).

b. Special facilities (schdols, colleges, nursing homes, hospitals, other health care
facilities, resident facilities such as group homes, convents, and monasteries).

c. Transient (employees, visitors to parks, resident and day camps, hotels, and motels).

5. Gaps in the table indicate that there is no special facility or transient population in the given
ERPA. . '

6. The evacdation travel time ranges presented in the table assume a simultaneous
evacuation of the entire EPZ. The evacuation travel time for any individual ERPA is a
staged evacuation and will not exceed the travel time range indicated in this table.

7. Alitimes have been rounded to the nearesi iblminutes.

8. Special facility evacuation travel times include time for multi-wave trips to evacuate the
population which requires transport by ambulance.
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TABLE A-1

CASE 1 - 100% EVACUATION - EVENING

ADVERSE WEATHER
EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES
, - Population Category
'ERPA ~General General Special Transients
No. ‘Population Population Facilities
With Auto Without Auto
(Hrs:Mins) - (Hrs:Mins) (Hrs:Mins) (Hrs:Mins

1 26:20 26:20 » 26:20
2 1 26:20 26:10

3- 25:50 25:50

4 3:30 3:30 2:00 1:50
5 26:20 26:10

6 25:40 4:40 25:40
7 3:30 1:40 3:30
8 1:50 0:40

9 1:40 1:30
10 26:20 25:20 25:40

11 4:40 4:30 -

12 4:50 4:40 ~3:50 4:50
13 6:20 6:30 4:.10 6:20
14 3:20 3:00 3:20
15 3:20 2:00 3:20
16 1:40 1:30

17 1:40 1:30

18 1:40 1:20

19 26:10 26:10
20" 26:10 26:10 28:40
21 3:10 3:00

22 6:20 6:10 6:20 6:20

*Assumed ERPA where all airport special event traffic initia

Rev. 5

lly assigned as transients.
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TABLE A-2
CASE 1 — 100% EVACUATION - EVENING
NORMAL WEATHER
EVACUATION TRAVEL TIME SUMMARY

IN HOURS AND MINUTES
Population Category
ERPA General General Special Transients
No. Population Population Facilities
With Auto Without Auto
(Hrs:Mins) _{Hrs:Mins) (Hrs:Mins) (Hrs:Mins)
1 11:30 - 21:10 14:30 - 21:10 11:30 - 21:10
2 14:10 = 21:10 10:50 — 20:50 |
3 11:30 — 20:40 11:30 — 20:40
4 1:50 — 2:50 1:50 — 2:50 1:10-1:10 1:00 —1:00
5 11:30 - 21:10 11:00 - 21:00
6 11:30 — 20:40 2:10 - 3:50 11:30 — 20:40
7 1:50 — 2:50 0:30 - 0:30 1:50 — 2:50
8 0:50 — 0:50 0:40 — 0:40
9 0:50 — 0:50 0:40 - 0:40
10 . | 11:30-21:10 11:10 — 20:20 11:30 — 20:40
11 2:10~-3:50 . 2:10 - 3:40
12 2:20 — 3:50 2:10 — 3:40 2:20 - 3:10 2:20 - 3:50
13 3:20 - 5:10 3:20 - 5:10 2:10 - 3:30 3:20 - 5:10
14 1:40 - 2:50 1:30 - 2:30 1:40 — 2:50
15 1:40 — 2:50 1:00 - 1:00 1:40 — 2:50
16 0:40 — 0:40 0:20 - 0:20
17 0:40 — 0:40 0:50 — 0:50
18 0:40 — 0:40 0:30 - 0:30
19 11:30 =21:00 11:30 - 21:00
20" 11:30 — 21:00 11:20 — 21:00 14:00 — 23:30
21 1:40 — 2:40 1:30 - 2:30
22 3:20 -5:10 3:00 - 5:00 3:10-5:10 3:20 -5:10

*Assumed ERPA where all airport s
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CASE 1 - 100% EVACUATION — NIGHTTIME

TABLE A-3

ADVERSE WEATHER
EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES
Population Category
ERPA General - General Special Transients |
No. Population Population Facilities
‘With Auto Without Auto .
(Hrs:Mins) (Hrs:Mins) (Hrs:Mins) | (Hrs:Mins)
i 26:20 26:20 26:20
2 26:10 26:00
3 25:20 - 25:20
4 2:30 2:30 1:20 1:10
5 26:10 - 26:10
6 25:20 4:40 25:20
7 2:30 1:40 .
8 1:50 0:40
9 0:50 0:40
10 26:10 25:00
11 4:40 4.30 _
12 4:50 4:40 20:20 4:50
13 U500 5.00 :23:20 5:00
14 2:20 - 2:10 2:20
15 2:20 2:00 2:20
16 1:40 1:30
17 1:40 1:30
18 0:40 0:30
19 26:00 26:00
20" 26:00 26:00 28:30
21 3:10 3:.00
22 5:00 4:40 4:50 5:00

*Assumed ERPA where all airport special event traffic initially assigned as transients.
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TABLE A4
CASE 1 — 100% EVACUATION ZNIGHTTIME

*Assumed ERPA where all airport special event traffic initially assi

Rev. 5

NORMAL WEATHER
EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES
Population Category
ERPA General General Special Transients
No. Population Population Facilities
With Auto Without Auto
(Hrs:Mins) (Hrs:Mins) (Hrs:Mins) (Hrs:Mins)
1 11:20 - 21:10 11:20 - 21:10 11:20 — 21:10
2 11:00 — 21:10 10:50 — 20:50
3 11:20 — 20:20 11:20 - 20:20
4 1:00 - 2:10 0:50 — 2:00 1:10-1:10 1:00 - 1:00
5 11:20 - 21:00 11:00 - 21:00 _
6 11:20 — 20:20 2:10 - 3:50 11:20 - 20:20
7 0:50 — 2:00 0:30 - 0:30
8 0:50 — 0:50 0:40 — 0:40
9 0:50 — 0:50 0:40 -~ 0:40
10 11:20 - 21:00 11:00 — 20:00
11 2:10 - 3:50 240 -3:40 . v
12 2:20 — 3:50 2:10 - 3:40 13:30 - 16:40 | 2:20 — 3:50
13 2:30 —4:00 2:40 - 4:10 16:10 - 19:20 | 2:30 —4.00
14 0:40 — 2:00 0:30 - 1:40 0:40 — 2:.00
15 0:40 — 2:00 1:00 - 1:00 0:40 — 2:00
16 0:40 — 0:40 0:20 — 0:20
17 0:40 — 0:40 0:50 - 0:50
18 0:40 — 0:40 0:30 - 0:30
19 11:20 — 20:50 11:20 — 20:50
20" 11:20 — 20:50 11:10 - 21:00 13:50 — 23:30
21 1:40 - 2:40 1:30 -2:30
22 2:40 - 4:00 2:20 - 3:50 2:30 - 4:00 2:40 - 4:00

gned as transients.
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TABLE A-5

CASE 1 -100% EVACUATION - SUMMER/HOLIDAY WEEKEND

ADVERSE WEATHER
EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES
Population Category
ERPA General General Special Transients
No. Population Population Facilities
With Auto Without Auto
(Hrs:Mins). (Hrs:Mins) (Hrs:Mins) | (Hrs:Mins)
1 26:20 26:20. 26:20
2 26:20 26:00 :
3 26:10 26:10
4 3:30 3:30 2:00 1:50.
5 26:10 26:10
6 26:10 4:40 26:10
7 3:30 1:40 3:30
8 1:50 0:40
-9 1:40 1:30
10 26:10 25:40 26:00
11 4.40 4:30
12 4:50 440 20:50 450
13 5:00 5:00 23:50 5:00
14 3:20 3:00 3:20.
15 3:20 2:00 3:20
16 1:.40 1:30
17 1:40 1:30
18 1:40 1:20
19 26:00 26:00
20" 26:00 26:00 28:30
21 3:.10 3:00
22 5.00 4:40 4:50 5.00

*Assumed ERPA where all airport special event traffic initially assigned as transients.

Rev. 5§

Page 201- -




TABLE A-6

CASE 1 — 100% EVACUATION - SUMMER/HOLIDAY WEEKEND

NORMAL WEATHER
EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES
Population Category
ERPA General General Special - Transients
No. Population Population Facilities
With Auto Without Auto
(Hrs:Mins) (Hrs:Mins) (Hrs:Mins) (Hrs:Mins)
1 - '11:40 - 21:10 11:40-21:10 11:40-21:10
2 11:10-21:10 10:50 - 20:50
3 11:40 - 21:00 11:40 - 21:00
4 1:50 — 2:50 1:50 - 2:50 1:10-1:10 1:00 - 1:00
5 11:40 - 21:00 11:00 - 21:00
6 11:40 - 21:00 2:10-3:50 11:40 - 21:00
7 1:50 — 2:50 0:30 - 0:30 1:50 - 2:50
8 0:50 - 0:50 0:40 - 0:40
9 0:50 - 0:50 0:40 - 0:40
10 11:40-21:00 11:20 - 20:40 11:40 - 21:00
11 2:10 - 3:50 2:10-3:40
12 2:20=-3:50 - 2710 - 3:40 ©°13:50-17:10 2:20 - 3:50
13 2:30-4.00 2:40 - 4:10 16:30 - 19:50 2:30 - 4:00
14 1:40 - 2:50 1:30-2:30 1:40 - 2:50
15 1:40 - 2:50 1:00- 1:00 1:40 - 2:50
16 0:40 — 0:40 0:20 - 0:20
17 0:40 - 0:40 0:50 - 0:50
18 0:40 - 0:40 0:30-0:30
19 11:40 - 21:00 11:40 - 21:00
20" 11:40 - 21:00 11:30 -21:00 14:10 - 23:30
21 1:40- 2:40 1:30-2:30
22 2:40-4:00 2:20-3:50 2:30 - 4:00 2:40 - 4:00

*Assumed ERPA where all airport special event traffic initially assigned as transients.
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TABLE A-7

. CASE 2 - 40% EVACUATION -NIGHTTIME

ADVERSE WEATHER
EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES

Population Category
- ERPA General General Special Transients
No. Population Population Facilities
With Auto Without Auto
(Hrs:Mins) (Hrs:Mins) (Hrs:Mins) | (Hrs:Mins
1 11:50 11:50 11:50
2 11:40 11:30
3 11:50 11:50
4 2:30 2:30 1:20 1:10
5 - 11:40 11:40 '
6 11:50 4:40 11:50
7 2:30 1:40
8 1:50 - 0:40
9 0:50 0:40
10 11:40 11:20
11 4:40 - - 4:30.
12 4:50 4:40 15:00 4:50
.13 5:00 5:00 18:00 5:00
14 2:20 2:10 2:20
15 2:20 2:00 2:20
16 1:40 1:30
17 1:40 1:30
18 0:40 0:30
19 11:40 11:40
20" 11:40 11:30 11:10
21 3:10 3:00
22 5:00 4:40 4:50 5:00

*pssumed ERPA where all airport special event traffic initially assigned as transients.

Rev. 5
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TABLE A-8
CASE 2 — 40% EVACUATION —-NIGHTTIME
NORMAL WEATHER
EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES

L Population Category
ERPA General General Special Transients
No: Population Population Facilities
With Auto Without Auto
(Hrs:Mins) (Hrs:Mins) (Hrs:Mins) (Hrs:Mins)
1 5:30 — 9:30 5:30 - 9:30 5:30 - 9:30
2 5:10 — 9:30 4:50 -9:10
3 5:30 — 9:30 5:30 - 9:30
4 1:00 - 2:10 0:50 — 2:00 1:10 - 1:10 1:00 - 1:00
5 5:30 - 9:30 5:00 — 9:20
6 5:30 - 9:30 2:10 — 3:50 5:30 - 9:30
7 0:50 — 2:00 0:30 - 0:30
8 0:50 — 0:50 0:40 — 0:40
9 0:50 — 0:50 0:40 - 0:40
10 5:30 — 9:30 5:10 - 9:10
11 2:10 - 3:50 2:10 - 3:40
12 2:20 - 3:50 2:10 - 3:40 10:30 — 12:30 | 2:20 — 3:50
13 2:30 - 4:00 2:40-4:10 13:10-15:10 | 2:30-4.00
14 0:40 - 2:00 0:30 - 1:40 0:40 — 2:00
15 0:40 - 2:00 1:00 - 1:00 0:40 — 2:00
16 0:40 — 0:40 0:20 — 0:20
17 0:40 - 0:40 0:50 — 0:50
18 0:40 - 0:40 0:30-0:30
19 5:20 — 9:20 5:20 - 9:20
20" 5:20 - 9:20 5:10 - 9:20 4:50 — 8:50
21 1:40 — 2:40 1:30 - 2:30
22 2:40 - 4:00 2:20 - 3:50 2:30 - 4.00 2:40 - 4:00

*Assumed ERPA where all airport special event traffic initially assigned as transients.
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*Assumed ERPA where all airport special

Rev. 5

TABLE A-9-

CASE 2 — 40% EVACUATION - SCHOOL OUT-OF-SESSION

ADVERSE WEATHER

EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES

Population Category
ERPA General General Special Transients
No. Population Population Facilities
With Auto Without Auto

, (Hrs:Mins) (Hrs:Mins) (Hrs:Mins) | (Hrs:Mins)
1 14:20 14:20 14:20
2 14:10 14:00 14:10
3 13:00 13:00
4 3:50 3:40 2:20 3:50
5 14:10 14:10 13:00
6 13:00 8:40 13:00
7 3:40 2:10 3:40
8 2:20 1:40 2:20
9 2:00 2:00 2:.00
10 14:10 12:40 14:10
11 8:50 8:40 8:50
12 8:50 8:40 18:30 8:50
13 8:00 8:00 21:30 8:00
14 3:40 3:10 3:40
15 3:40 2:30 3:40
16 2:10 2:00 1:30 2:10
17 2:00 2:00 1:40
18 2:00 1:40 2:00
19 14:00 14.00 12:50
20" 14.00 14:00 14:00
21 5:00 5.00 1:40 5:00
22 8:00 7:40 7:50 7:50

event traffic initially assigned as transients.
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TABLE A-10

CASE 2 - 40% EVACUATION - SCHOOL OUT-OF-SESSION

NORMAL WEATHER
EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES
Population Category
ERPA General General Special - Transients
No: Population Population - Facilities:
With Auto Without Auto” :
{Hrs:Mins) (Hrs:Mins) (Hrs:Mins) (Hrs:Mins
1 6:10 — 11:30 6:10-11:30 6:10 — 11:30
2 6:10 - 11:30 6:00 - 11:10 6:10 - 11:30
3 6:00 — 10:30 6:00 - 10:30
4 2:00 - 3:10 1:50 - 3:00 1:10 — 2:00 2:00 - 3:10
5 6:10 - 11:30 6:00 - 11:20 6:00 — 10:30
6 6:00 - 10:30 3:50 - 7:00 6:00 — 10:30
7 1:50 - 3:00 0:40 - 1:50 1:50 — 3:00
8 0:50 — 2:00 0:40 - 0:40 0:50 - 2:00
9 0:50 — 1:40 0:40 - 1:40 0:50 - 1:40
10 6:10 — 11:20 5:40 - 10:10 6:10 — 11:20
11 . 4:00~7:10 . 3:50-7:00 4:00-7:10
12 4:00 - 7:10 3:50-7:00 12:30~-15:20 | 4:00-7:10
13 4:00 -6:30 4:00 -6:30 15:10 — 18:00 | 4:00 - 6:30
14 1:50 - 3:00 1:40 — 2:40 1:50 —- 3:00
15 1:50 — 3:00 1:00 - 2:10 1:50 - 3:00
16 0:40 — 1:50 0:20 — 1:40 0:40 — 0:40 0:40 - 1:50
17 0:40 - 1:40 0:50 - 1:40 0:40 — 0:40
18 0:40 — 1:40 0:30-1:20 0:40 — 1:40
19 6:00 - 11:20 6:00 — 11:20 5:50 — 10:20
20* 6:00 - 11:20 6:00 - 11:20 6:00 — 11:20
21 2:30-4:10 2:20 - 4:00 0:40 — 0:40 2:30-4:10
22 4:00 - 6:30 3:40-6:10 4:00 - 6:20 4:00 - 6:20

*Assumed ERPA where all airport special event traffic initially assigned as transients.

Rev. 5
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*Assumed ERPA where all airport special event traffic initially assigned as transients.

Rev. 5

TABLE A-11 |
CASE 3 - 60% EVACUATION — EVENING
ADVERSE WEATHER
EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES

Population Category

ERPA General General Special Transients
No. Population Population Facilities
With Auto Without Auto
(Hrs:Mins) (Hrs:Mins) (Hrs:Mins) (Hrs:Mins

1 16:40 . 16:40 16.40
2 16:40 16:20 3:30
3 16:40 16:40

4 3:30 3:30 - 200 -1:50
5 16:40 16:30

6 16:40 4.40 "~ 16:40
7 3:30 1:40 3:30 -
8 1:50 0:40

9 1:40 1:30

10 16:40 16:20 16:40
11 4:40 _ . 430

12 4.50 440 1 73560 " "4:50
13 6:20 6:30 4:10 6:20
14 3:20 3:00 3:20
15 3:20 2:.00 3:20
16 1:40 1:30

17 1:40 1:30

18 1:40 1:20

19 16:30 16:30

20* 16:30 16:30 16:00
21 3:10 3:00

22 6:20 6:10 6:20 6:20
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' TABLE A-12
CASE 3 — 60% EVACUATION - EVENING
NORMAL WEATHER
EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES

Popuiation Category
ERPA General General Special Transients
No: Population Population Facilities
With Auto Without Auto
(Hrs:Mins). (Hrs:Mins) (Hrs:Mins) (Hrs:Mins)
1 7:40 - 13:30 7:40 - 13:30 7:40 — 13:30
2 7:10 - 13:30 7:00-13:10 ‘
3 7:40 - 13:30 7:40 - 13:30
4 1:50 — 2:50 1:50 — 2:50 1:10-1:10 1:00 - 1:00
5 7:40 — 13:30 7:00 - 13:20
6 7:40 - 13:30 2:10-3:50 7:40 - 13:30
7 1:50 — 2:50 0:30 - 0:30 1:50 - 2:50
8 0:50 — 0:50 0:40 - 0:40
9 0:50 - 0:50 0:40 - 0:40
10 7:40 - 13:30 7:20 - 13:00 7:40 — 13:30
11 2:10 - 3:50 2:10 - 3:40
12 2:20 - 3:50 2:10 - 3:40 2:20 — 3:10 2:20 - 3:50
13 3:20 - 5:10 3:20-5:10 2:10 - 3:30 3:20-5:10
14 1:40 — 2:50 1:30 - 2:30 1:40 — 2:50
15 1:40 — 2:50 1:00 - 1:00 1:40 — 2:50
16 0:40 — 0:40 0:20 - 0:20
17 0:40 — 0:40 0:50 - 0:50
18 0:40 — 0:40 0:30 - 0:30
19 7:30 — 13:20 7:30 - 13:20
20" 7:30 — 13:20 7:20 - 13:20 7:00 — 12:50
21 1:40 - 2:40 1:30 - 2:30
22 3:20 - 5:10 3:00 -5:00 3:10 - 5:10 3:20 -5:10

*Assumed ERPA where all airport special event traffic initially assigned as transients.
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TABLE A-13

CASE 3 — 60% EVACUATION ~ SCHOOL OUT-OF-SESSION

ADVERSE WEATHER

EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES

Population Category
ERPA General General Special Transients
No. Population Population Facilities
With Auto Without Auto
(Hrs:Mins) (Hrs:Mins) (Hrs:Mins) | (Hrs:Mins

1 19:10 19:10 19:10
2 19:00 18.50 19:00
3 17:40 17:40

4 - 3:50. 3:40 2:20 3:50
5 19:00 19:00 17:30
6 17:30 8:40 17:30
7 3:40 2:10 3:40
8 2:20 1:40 2:20
9 2:00 2:00 2:00
10 19:00 17:10 19:00
11. 8.50 8:40 8:50
12 8:50 8:40 20:20 8:50
13 8:00 8:00 23:20 8:00
14 3:40 3:10 3:40
15 3:40 2:30 3:40
16 2:10 2:00 1:30 2:10
17 2:00 2:00 1:40
18 2:00 1:40 2:00
19 18:50 18:50 17:20
20* 18:50 18:50 18:50
21 5:00 5:00 1:40 5:00
22 8:00 7:40 7:50 7:50

*Assumed ERPA where all airport special event traffic initially assigned as transients.
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TABLE A-14

CASE 3 - 60% EVACUATION - SCHOOL OUT-OF-SESSION

NORMAL WEATHER

EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES

Population Category

ERPA - General General Special Transients
No: Population Population Facilities
With Auto Without Auto

(Hrs:Mins) (Hrs:Mins) (Hrs:Mins) (Hrs:Mins)

1 8:10 - 15:20 8:10 - 15:20 8:10-15:20
2 8:10 - 15:20 7:50 - 15:00 8:10 - 15:20

3 8:00 - 14:10 8:00 - 14:10

4 2:00-3:10 1:50 - 3:00 1:10-2:00 2:00-3:10
5 8:10-15:20 8:00 - 15:10 8:00 - 14:10
6 8:00 - 14:10 3:50 - 7.00 8:00 - 14:10
7 1:50 - 3:00 0:40 - 1:50 1:50 - 3:00
8 0:50 - 2:00 0:40 - 0:40 0:50 - 2:00
9 0:50 - 1:40 0:40 - 1:40 0:50 - 1:40
10 8:10 - 15:20 7:40 - 13:50 8:10 - 15:20
11 4:00-7:10 3:50-7:00 4:00-7:10
12 4:.00-7:10 3:50 - 7.00 13:30 -'16:40 4:00-7:10
13 4:00 - 6:30 4:00 - 6:30 16:10 - 19:20 4:00 - 6:30
14 1:50 - 3:00 1:40 - 2:40 1:50 — 3:00
15 1:50 - 3:00 1:00 - 2:10 1:50 - 3:00
16 0:40 - 1:50 0:20 - 1:40 0:40 - 0:40 0:40 - 1:50
17 0:40 - 1:40 0:50 — 1:40 0:40 - 0:40
18 0:40 - 1:40 0:30 - 1:20 0:40 - 1:40

19 8:00 - 15:10 8:00-15:10 7:50 - 14:00

20" 8:00 - 15:10 8:00-15:10 8:00 - 15:10
21 2:30-4:10 2:20 - 4:00 0:40 - 0:40 2:30 - 4:10
22 4.00 - 6:30 3:40-6:10 4:00 - 6:20 4:00 - 6:20

*Assumed ERPA where all airport special event traffic initially assigned as transients.
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TABLE A-15

CASE 4 — 100% EVACUATION - EASTERN RE-ROUTE EVENING

ADVERSE WEATHER

EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES

A Population Category . .
ERPA General - General ~ Special Transients
No. Population Population " Facilities
With Auto Without Auto
: (Hrs:Mins) (Hrs:Mins) (Hrs:Mins) | (Hrs:Mins
-1 - 3:30 3:30 ©3:30
2 ' 3:40 1:50
3 3:10 3:10
4 3:30 3:30:° 1:50 1:40
5 3:10 2:00
6 4:40 4:40 3:10
7 3:30 1:40 3:30
8 1:50 0:40
9 1:40 1:30
10 3:10 2:40 3:10
11 . 4:40 4:30 -
12 4:50 4:40 3:50 4:50
13 6:20 6:30 . . 4:10 6:20
14 3:20 3:00 3:20
15 3:20 2:00
16 1:40 1:30
17 1:40 1:30
18 1:30 1:20
19 4:40 4:40
20" 4:30 24:50 27:10
- 21 3:10 3:00
22 6:20 6:10 6:20 6:20

*Assumed ERPA where all concert traffic initially assi
reflect actual travel

times for the existing ERPA population.
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TABLE A-16

CASE 4 — 100% EVACUATION — EASTERN RE-ROUTE EVENING

NORMAL WEATHER
EVACUATION TRAVEL TIME SUMMARY

IN HOURS AND MINUTES

Population Category

ERPA General General - Special Transients
No. Population Population Facilities
) With Auto Without Auto _ ,
(Hrs:Mins) (Hrs:Mins) (Hrs:Mins) (Hrs:Mins)
1 1:50 — 3:00 . 1:50-3:00 1:50 — 3:00
2 2:00 - 3:00 0:50 - 1:30
3 1:40 — 2:40 1:40 - 2:40 :
4 1:50 — 2:50 1:50 - 2:50 1:00 —-1:00 0:50 — 0:50
5 1:40 - 2:30 0:50 — 1:40
6 2:20 - 3:50 2:10 - 3:50 1:40 — 2:40
7 1:50 — 2:50 0:30-0:30 1:50 — 2:50
8 0:50 — 0:50 0:40 - 0:40
9 0:40 — 0:40 0:40 — 0:40
10 1:40 — 2:30 1:20 - 2:10 1:40 - 2:30
11 2:20 - 3:50 2:10-3:40
12 2:20 — 4:00 2:10 — 3:50 2:20-3:10 | 2:20-4:00
13 3:20-5:10 3:20-5:10 2:10 - 3:30 3:20-5:10
14 1:40 — 2:50 1:30 - 2:30 1:40 — 2:50
15 1:40 - 2:50 1:00 - 1:00 1:40 — 2:50
16 0:40 — 0:40 0:20-0:20
17 0:40 — 0:40 0:50 - 0:50
18 0:40 - 0:40 0:30 - 0:30
19 2:20 - 3:50 2:20 - 3:50
20* 2:10 - 3:40 10:20 - 19:50 13:00 — 22:20
21 1:40 — 2:40 1:30 - 2:30
22 3:20-5:10 3:00 - 5:00 3:10-5:10 3:20 - 5:10

*Assumed ERPA where all concert traffic initially assigned as transients. Does not
reflect actual travel
times for the existing ERPA population.
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TABLE A-17

CASE 4 — 100% EVACUATION — EASTERN RE-ROUTE NIGHTTIME

ADVERSE WEATHER

EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES

Population Category
ERPA General General Special Transients
No. Population Population Facilities
With Auto _:Without Auto _
(Hrs:Mins) (Hrs:Mins) (Hrs:Mins) (Hrs:Mins)
1 2:40 2:40° 2:40
2 2:40 -1:50
3 2:40 2:40
4 2:30 2:30 1:10 1:00
5 2:40 2:00
6 4:40 4:40 2:40
7 2:30 1:40
8 1:50 0:40
9 0:50 0:40
10 2:40 2:20
11 4.40 4:30
12 4:50 4:40 20:20 4:50
13 5:00 5:00 23:20 5:00
14 2:20 2:10 2:20
15 2:20 2:00 2:20
16 1:40 1:30
17 1:40 1:30
18 0:40 0:30
19 4:40 4.40
20" 4.30 24:50 27:10
21 3:10 3:00
22 5:00 4:40 4:50 5:00

*Assumed ERPA where all concert traffic initially assigned as transients. Does not

reflect actual travel

times for the existing ERPA population.
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TABLE A-18

CASE 4 — 100% EVACUATION - EASTERN RE-ROUTE NIGHTTIME

NORMAL WEATHER
EVACUATION TRAVEL TIME SUMMARY

IN HOURS AND MINUTES

Population Category

Transients

ERPA General General Special
No: Population Population Facilities

With Auto Without Auto

(Hrs:Mins) (Hrs:Mins) (Hrs:Mins) (Hrs:Mins)
1 1:10 - 2:10 1:10-2:10 1:10-2:10
2 - 1:10-2:10 0:50 - 1:30
3 1:10 = 2:20 1:10 - 2:20
4 1:00 - 2:10 0:50 - 2:00 1:00 - 1:00 0:50 — 0:50
5 1:00 - 2:10 0:50 - 1:40
6 2:20 — 3:50 2:10-3:50 1:10 - 2:20
7 0:50 — 2:00 0:30 - 0:30
8 0:50 — 0:50 0:40 - 0:40
9 0:40 — 0:40 0:40 — 0:40
10 1:00 - 2:10 0:30 - 1:50
11 2:20 - 3:50 2:10 - 3:40
12 2:20 - 4:00 2:10 - 3:50 13:30 — 16:40 | 2:20 - 4:00
13 2:30 -4:00 2:40 -4:10 16:10 - 19:20 | 2:30 - 4:00
14 0:40 — 2:00 0:30 - 1:40 0:40 — 2:00
15 0:40 — 2:00 1:00 - 1:00 0:40 — 2:00
16 0:40 — 0:40 0:20 - 0:20
17 0:40 — 0:40 0:50 — 0:50
18 0:40 — 0:40 0:30 - 0:30
19 2:20 — 3:50 2:20 - 3:50
20" 2:10 — 3:40 10:20 - 19:50 13:00 — 22:20
21 1:40 — 2:40 1:30 - 2:30
22 2:40 — 4:00 2:20 - 3:50 2:30 - 4:00 2:40 — 4:00

*Assumed ERPA where all concert traffic initially assigned as transients. Does not
reflect actual trave! times for the existing ERPA population.
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TABLE A-19

CASE 4 — 100% EVACUATION — EASTERN RE-ROUTE
SUMMER/HOLIDAY WEEKEND
ADVERSE WEATHER
EVACUATION TRAVEL TIME SUMMARY
IN HOURS AND MINUTES

Population Category
ERPA General General Special Transients
No. Population Population Facilities
With Auto Without Auto
(Hrs:Mins) (Hrs:Mins) (Hrs:Mins) | (Hrs:Mins)
1 3:30 3:30 3:30
2 3:40 1:50
3 3:30 3:30
4 3:30 3:30 1:50 1:40
5 3:30 2:00
6 4:40 4:40 3:30
7 3:30 1:40 3:30
8 1:50 0:40
9 1:40 1:30
10" 3:30 3:10 3:30
11 4:40 4:30
12 4:50 4:40 20:50 4:50
13 5:00 5:00 23:50 5:00
14 3:20 3:00 3:20
15 3:20 2:00 3:20
16 1:40 1:30
17 1:40 1:30
18 1:30 1:20
19 4:40 4:40
20" 4:30 24:50 27:10
21 3:10 3:00
22 5:00 4:40 4:50 5:00

*Assumed ERPA where all concert traffic initially assigned as transients. Does not

reflect actual travel

times for the existing ERPA population.
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TABLE A-20

SUMMER/HOLIDAY WEEKEND

NORMAL WEATHER
EVACUATION TRAVEL TIME SUMMARY

IN HOURS AND MINUTES

CASE 4 — 100% EVACUATION - EASTERN RE-ROUTE

Population Category

ERPA General General Special Transients
No. Population Population Facilities
~ With Auto Without Auto : o
» {Hrs:Mins) (Hrs:Mins) (Hrs:Mins) (Hrs:Mins)
1 1:50 - 3:00 1:50 - 3:00 1:50 — 3:00
2 2:00 - 3:00 0:50 —1:30
3 1:50 - 2:50 1:50 — 2:50
4 1:50 - 2:50 1:50 - 2:50 1:00-1:00 0:50 — 0:50
5 1:50 — 2:50 0:50 — 1:40 T
6 2:20 - 3:50 2:10 - 3:50 1:50 - 2:50
7 1:50 — 2:50 0:30 - 0:30 1:50 - 2:50
8 0:50 - 0:50 0:40 - 0:40
9 0:40 — 0:40 0:40 - 0:40
10 1:50 - 2:50 1:30 - 2:30 1:50 — 2:50
11 2:20 - 3:50 2:10-3:40
12 2:20 - 4.00 2:10-3:50 13:50-17:10 | 2:20-4:00
13 2:30 - 4:00 2:40 -4:10 16:30 - 19:50 | 2:30—-4:00
14 1:40 — 2:50 1:30 - 2:30 1:40 — 2:50
15 1:40 — 2:50 1:00 - 1:00 1:40 — 2:50
16 0:40 — 0:40 0:20 - 0:20
17 0:40 — 0:40 0:50 - 0:50
18 0:40 — 0:40 0:30 - 0:30
19 2:20 — 3:50 2:20 - 3:50
20" 2:10 — 3:40 10:20 — 19:50 13:00 — 22:20
21 1:40 — 2:40 1:30 - 2:30
22 2:40 — 4.00 2:20 - 3.50 2:30 —4:00 2:40 — 4:00

*Assumed ERPA where all concert traffic initially assigned as transients. Does not
reflect actual travel
times for the existing ERPA population.
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Evacuation Trave! Time Estimates

Nine Mile Point/James A. FitzPatrick Emergency Planning Zone June. 1999 Update
APPENDIX B
METHODOLOGY TO ESTIMATE

ROADWAY TRAVEL TIMES DURING AN EVACUATION
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METHODOLOGY TO ESTIMATE ROADWAY TRAVEL TIMES
DURING AN EVACUATION

A. introduction

_ This Appendix describes the traffic engineering computer model used to estimate
roadway travel times during an evacuation of the JAF/NMP EPZ. The model! used in this
study has also been applied to the indian Point (New York), Three Mile lsland
(Pennsylvania), and Salem/Hope Creek (New Jersey and Delaware) Emergency
Planning Zones. To evaluate the computer model used in the aforementioned studies, a
separate analysis was conducted using a different model for the purpose of comparing
results. The indian Point EPZ was selected for the comparative study because of the
diverse characteristics of its roadway network and population density. -

 As described later in this Appendix, the comparative study showed thet both
models provide quite similar estimates of evacuation travel time. Thus, it is concluded
that the model used to estimate travel times for the JAF/NMP EPZ can be applied with a
high degree of confidence. .

The remaining sections of this Appendix discuss the traffic assignment process
used for the JAF/NMP EPZ, present the detailed results of the comparative study; and
summarize the conclusions drawn from the comparison of traffic models.

B.  Static Treffic Assignment Process
1. Inputs - S e

The static traffic assignment process developed to estimate roadway travel times
during an evacuation requires three basic types of input. The first type relates to the
characteristics of the evacuation roadway network, which is comprised of one-directional
links, each having its own attributes. The links are described in terms of their capability
to accommodate evacuating traffic (evacuation capacity), length, and free-flow speed
(speed limit).

The second type of input required for this assignment process is zonal vehicle trip
generation data. The EPZ is disaggregated into traffic zones, and the numbers of trips
by each vehicle type (e.g., autos, buses, ambulances) are estimated in terms of
passenger car equivalents (PCE's) for each traffic zone. Buses are weighted as the
~ equivalent of two passenger cars in this analysis. In addition, & terminal time for all trip
types for each traffic zone is input.

The third input type used in the static assignment process is evacuation path
data. Evacuation routes are designated fixed paths extending from the traffic zones to
the Sector boundary via specific roadways. Separate paths are developed for each trip
type and are expressed in terms of connecting link numbers. Destinations (e.g.,
reception centers) are defined for each traffic zone and input for the purpose of
determining the number of vehicles and passengers expected at each destination.
Average vehicle occupancies are used to estimate the number of passengers arriving in
vehicles at the destination.
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2. Static Assignment Algorithm

A computer program was written to process the above input data and compute
roadway travel times for each trip type by traffic zone. A flow chart of the static traffic
assignment computer program is included at the end of this Appendix.

Initially, the program calculates the total vehicular demand volume (in PCE's) on
each link in the network by aggregating the vehicle trips generated by each traffic zone
along the evacuation path. Implicit in this assignment is the assumption that all vehicles
from all zones using a given evacuation route are on each link along the designated
route concurrently. The assignment process is thus considered "static”, because the
s?atial movement of vehicles across the network is not explicitly recognized as a function
of time.. S ' » '

For each link in the network, three additional computations are performed. First,
the free-flow speed is calculated as the quotient of the link length and the free flow
speed. Second, the total vehicular demand volume is divided by the hourly evacuation
capacity (for the appropriate weather condition) of the link to obtain the volume/capacity
(v/C) relationship for the link. Finally, the evacuation speed or delay time is computed
for each link, depending on whether the V/C ratio is less than or greater than 1.0,
respectively. . The formula contained in the Federal Highway Administration Traffic
Assianment Manual, August 1973, was adopted and modified as follows for use in

computing the speed at which evacuees will travel when capacity exceeds demand.

Evacuation Speed = Free-Flow Speed
0.25 Demand +1
Capacity (for demand < capacity)

Following these calculations, the model computes the roadway travel time for
each traffic zone's evacuation route (Or routes since some buses and special vehicles
had separate routes) by scanning the links comprising the evacuation route to determine

maximum V/C ratio along the route.

When the hourly evacuation capacity exceeds the total demand volume (V/C ratio
less than 1.0) for all links along the route, the link evacuation speeds are used to
compute link travel time, and the travel times for each link along the path are summed to
obtain the traffic zone-to-Sector boundary roadway travel time for the route.

When the total demand volume exceeds the hourly evacuation capzcity (V/C ratio
greater than 1.0) along any link of a traffic zone's evacuation route, the roadway travel
time is represented by the maximum link delay time incurred along the route. Link delay
time is calculated as the volume/capacity ratio in hours for each link along the route.
The link with the maximum V/C ratio is identified as the bottleneck link for the evacuation
route for use in future planning. Other finks along the route where the V/C ratio exceeds
1.0 are also identified for planning purposes.

The roadway travel time as determined above is added to the terminal time and
the free-flow trave! time for each zone trip type t0 determine the total roadway evacuation
travel time. The total roadway evacuation travel time resulting from this analysis
represents the time for the last vehicle in the zone to clear the Sector.
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3. Qutputs

The computer program developed for the static assignment process provides five
basic reports which are used in the evacuation planning process. The reports are
described below:

a. Summary of link statistics: link number, description, length, free-flow speed
and time, vehicular demand volume, evacuation capacity, and
volume/capacity ratio.

b. Summary of traffic zone statistics: number of trips, evacuation route,
destination, terminal time, free-flow travel time, roadway travel time, total
evacuation time, and bottleneck link; for each trip type, sorted in ascending
order by total evacuation time. '

C. summary of all bottleneck links and the traffic zones which are routed over
them.
d. Summary of all destinations and the estimated number of vehicles (by
type) and passengers assigned to each. :
e. Distribution of the percent of the total population evacuated as a function of
time.
C. Comparison of Static and Dynamic Trafic Assignment Processes

Because of the importance of the assignment process in the overall procedure to
estimate evacuation travel times, it was decided to evaluate the static traffic assignment
model used in the evacuation planning process. Travel times estimated by the static
model were compared with times estimated by a state-of-the-art dynamic traffic
assignment model.

The dynamic assignment model used in the comparative analysis is an offspring
of the TRANSYT model” presently included in the Federal Highway Administration
computer program batteries. The mode! employs principles of flow continuity and flow
dynamics to move traffic on each link in the network towards its ultimate destination.
Traffic flow representation changes with time to reflect changes in demand and roadway
conditions. Traffic movement on each link in the network is constrained by roadway
geometrics, control devices, and other vehicles present on the roadway.

Various types of test routes were selected for this comparison and were located in
Rockland and Westchester Counties in the Indian Point EPZ in New York State. Input
requirements for both models were basically identical with one exception, which relates
to the time varying nature of vehicles entering the evacuation network. The static
assignment process assumed a concurrent loading of the entire network; the distribution
over time of vehicle trips feeding the network was not addressed by the static model.
However, because of the time dependent nature of the dynamic simulation model, it was
possible to input trip generation data which varied with time at each load point in the
network. This time-based distribution curve used in the comparison of assignment
processes was provided by the New York State Office of Disaster Preparedness.

*

The dynamic evacuation model, named DYNEV, was provided by KLD
Associates, Inc.
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Separate comparative analyses and evaluations of the static and dynamic model
results were made using Level of Service D and Level of Service E evacuation capacities.
Table I-1 presents a comparison of the percent of total vehicles (in PCEs) evacuated for
each route by time in the test network. The comparison was made between the static
and dynamic assignment results when one or the other reached a time period when the
total vehicles traveling the evacuation route had cleared the EPZ boundary. In all cases,
the static assignment evacuation reached 100 percent completion either before or at the
same time as the dynamic assignment evacuation. The percentages enclosed by
parentheses in Table I-1 correspond to static and dynamic evacuation roadway travel
times using Level of Service D capacities. Percentages without parentheses correspond
to static and dynamic evacuation roadway travel times estimated using Level of Service
E capacities.

Examination of Table -1 shows a 97 percent correlation between ‘the two
assignment model results on an aggregate basis for the sample Indian Point roadway
network east of the Hudson River in Westchester County. That is; at the time that the
static assignment estimated complete evacuation of vehicles beyond the EPZ, the
dynamic assignment estimated 97 percent of the vehicles would have cleared the EPZ.
On the west side of the Hudson River near Indian Point, where both Levels of Service E
and D were analyzed by both models, the two maodel results were 99 percent and S8
percent, respectively. Overall, for the entire test evacuation network, comparison of the
static and dynamic assignment results at Level of Service E indicated a 98 percent
correlation. In other words, when the static model estimated the network would be
cleared (total vehicle evacuation), the dynamic model estimated 99 percent of the
vehicles would have cleared the EPZ boundary. The dynamic assignment results
indicated that complete evacuation of all vehicles beyond the EPZ boundary would occur

15 minutes later than the static assignment estimate at Level of Service E.

In addition to the evacuation times generated by each assignment technique, the
location of bottlenecks by each methodology was compared. The critical bottleneck
links identified by the static model were identified in the dynamic assignment results as
well. The dynamic assignment produced the percent of vehicles topped at each link
during the evacuation. This statistic was used as a measure of the congestion level on
each link. For the identified bottleneck links, the average percentage of stops as
indicated by the dynamic mode output was roughly 45 percent higher than on non-
critical links, indicating that an increase in congestion was appropriately simulated by the
static model on the critical links. -

D. Conclusions

The results of the comparative analysis presented in this Appendix indicate that
the static traffic assignment model can be applied to highway networks to estimate
evacuation roadway travel times with a high degree of confidence.

Under almost identical circumstances, the static assignment model results have
proven comparable with those produced by a state-of-the art, complex dynamic
assignment model, which simulates the evacuation process within the framework of time.
Roadway travel times were estimated and congested roadways identified with a high
degree of correlation using the less complex static assignment methodology. A close
correlation between assignment procedures exists for varying roadway types, weather
conditions, and loading characteristics. Thus the use of the static assignment model to
estimate evacuation travel times in the JAF/NMP EPZ is appropriate.
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COMPARISON OF STATIC AND DYNAMIC ASSIGNMENT RESULTS

percent of Total Vehicles Ev

acuated During the Following Time Period”
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* Note: NMumbets enclosed by parentheses represent the pe
using | evel of Service 1) capacities.

Nunbua s not enclosed by parentheses represent th
using Level ol Gervice [ capacities,

rcent of total vehicles along a rout

¢ purcent of total vehicles along a

¢ evacuated during the time period

Total Vehicles Tratlic
. Using Assignimaent 0:45 1:45 2:00 2:15 2:30 2:4% 3:00 3:15 3:30 3:45 4:15 4:30 5:30 5:45 6:00 G:15 7:1%
Evacuation Houte Cvacuation oute Methodology 1:00 2:00 2:15 2:30 2:45 3:00 3:15 3:30 3:45 4:00 4:30 4:45 5:45 6:00 6:16 6:30 7.;3.()
East of ltiver [Wesichester County)
Route 6 ' 4,360 Static —_  _ . - - - = -0 - - - 77 L
Dynamic T . I | ————
Route 120 5 Static 100 - - - - - - - - - - —- - _ _ - _
Dynamic 3 -~ -~ 100 - - - - - - - - - - - - -
Route 9A 8,690 Static . - - - - - —- - 100 - - — — - - _ _
Dynamic - — - - - - - 100 - - — - - _ _ - _
Taconic Parkway 5,165 Siatic - — 100 - - - - — — - — - — — — — —
_ o Dvnmnif: - - 92 - - - 100 — - - - — — - - _ _
Amawatk Road 2,575 Static - - - - — 100 — - - - — — - - — - ._
D![\_i_l!niﬂ - - - - - 89 -~ 100 - - - — - - - - -
Total East Routes 20,785 Static - - = - - [ — ~ 100 - - _ I
Dynamic - - — -- - - - - - a7 - 100 - - - - —
West of ilivuT(ﬂm:k(aml County) -
Palisatlus Parkway 8,655 Static -~ - - - -- - - 100 - - - - (rom - _ .-
e Dynamic = T T T e [ LA | e _tan - nom -
Route W 3,850 Static - - - - - - - - - - 100 - - - - {(woy -
Dynamic - - - — - _ - - - - 09 100 - - — (a7 (100
" Route 303 3,310 Static o = - o) - - - - T T T —_ - - -
Dynamic - 98 - - (90) 100 (100} - - - - - - - - T
Route 15 1,920 Static - — - 100 - - - - (o0 - - - - - - — -
Dynamic - - - o8 — 100 - - (100)y - - - - - - - -
Little Tor Boad 3,025 Static - - — - - - - — 100 - — —~ (100} - — - —
Dynamie - - - = = = = = 099 100 - ~ (95) - o0y - —
Rowte 304 3,655 Static - - — 100 — — — — —- (100) - - _ _ — — -
Dynamic - T M w0 - T nooy - -7 - -
Total West Routes 24,415 Siatic - -- .- - S 1411 I {10y -
I S Dynamie T s e T T T . LU (90 (100)
Totat Metwork Routes 45,200 Static - - e - - - - e - - - - - - -
pynamic -~ T T~ B 99 100 Dt

joute evacuated during the time period
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