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APPENDIX I 

EMERGENCY EQUIPMENT KITS*

TYPE 

Fire Cabinet 

Ambulance Kit 

Rescue Kit 

Downwind Survey Kit (OSC) 

Emergency Operations 
Facility Survey/Reentry Kit 

JAF Decontamination Kit 

OSC Emergency Kit 

Emergency Survey Kit 

Medical Trauma Kit 

Security Building Kit 

Control Room Inventory 

Technical Support Center 
Inventory 

PASS Cabinet 

Oswego Hospital 
Emergency Cabinet 

EOF Decontamination Kit 

EOF Inventory

DESCRIPTION 

Fire Brigade equipment 

Equipment for handling 
contaminated persons 

Rescue Equipment 

Offsite radiological 
monitoring equipment 

Supplies for operation of 
EOF and offsite monitoring 

Supplies for personnel 
decontamination 

Emergency Equipment 

Offsite and onsite 
radiological monitoring 
equipment 

First Aid Team supplies 

Protective equipment 

Emergency plans and dose 
assessment material 

Supplies for operation of TSC 

Entry equipment for 
obtaining PASS sample 

Equipment for handling 
contaminated persons 

Supplies for personnel 

decontamination 

Supplies for operation of EOF
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4 

1 

1 

2 

1 

1 

1

1 

5 

1 

1 

1 

1 

1 

1 

1
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APPENDIX J 
SUPPORTING DOCUMENTS* 

1. James A. FitzPatrick Nuclear Power Plant 

a. JAFNPP Emergency Plan Volumes 2 & 3 - Implementing 

Procedures 

b. JAFNPP Final Safety Analysis Report (FSAR) 

c. Radiation Protection Department Procedures and Programs 

d. Administrative Directives and Procedures 

e. Fire Protection and Prevention Procedures 

f. Security / Safeguards Implementing Procedures 

g. Technical Specifications 

h. Operating and Special Procedures 

j. Chemistry Department Procedures 

k. Joint News Center Operations Manual 

2. State of New York 

a. New York State Radiological Emergency Preparedness Plan 
and Procedures 

3. Oswego County 

a. Oswego County Radiological Emergency Preparedness Plan 
and Procedures 

b. Oswego County Emergency Alert System Procedures 

c. Oswego Hospital Plan: Decontamination and Treatment of 
the Radioactively Contaminated Patient at Oswego 
Hospital 

4. Nine Mile Point Nuclear Station 

a. Nine Mile Point Nuclear Station Emergency Plan and 
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5. Onondaga County 

a. Upstate Hospital Procedures 

b. Onondaga County Radiological Emergency Response Host 
Plan 
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II. 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, location, 
and temporal characteristics of the population to be evacuated. Three population 
categories have been considered: permanent residents, transients, and persons in 
special facilities, as specified in NUREG-0654. The population categories have been 
analyzed for various geographic areas as discussed below.  

A. Emeraencv Plannino Zone. Sectors. Seaments. and Subareas 

Emergency Plannino Zone 

As shown in Figure 2, the plume exposure pathway EPZ is defined by an 
irregularly shaped boundary located approximately 10 miles or further fro 6 2 

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 calculating 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-0654. The two-, five, and 
10-mile radii areas were further subdivided into approximate gO0 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 EPZ. (For a more-detailed discussion of the ERPAs and 

'traffic zones, see Section IlI.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 g00 quadrants comprised of ERPAs 
generally within a two-mile radius.  

Sectors E. F. G. and H - Four approximately 900 quadrants comprised of ERPAs 
generally within a five-mile radius.  

Sectors I. J. K. and L - Four approximately 900 quadrants comprised of ERPAs 
within the 10-mile EPZ.  

II- 1
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Sector -a 3600 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.  

Seaments and Subareas 

Appendix 4 of NUREG-0654 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-0654, 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 22-1/20 each, with the center line of the northern 
Segment being true north from the- following coordinates located adjacent to the ]inq 
Mile Point Unit 2 reactor building: 

o Latitude: N 430 31' 17.497 Sec 
o -Longitude: W 760 24' 26.735 See 

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 
not 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 special 
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 Pooulation 

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 and Section II.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 

11-2
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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 results in 
an adequate determination 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 - 1991 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 1991 population in each tract. The 
NPDC household size variable accounted for factors such as marriage patterns, 
divorces, increased longevity of the elderly, housing availability, and birth rates. Growth 
factors were calculated for the portion of Oswego County in the EPZ by dividing 1991 
Census tract population by 1990 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 1991 permanent resident population are 
summarized by Sector in Table 2. Appendix A (Table A-I) presents 1991 permanent 
resident population summarized 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 1990 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 1990 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 calculation 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 tips 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 

automobile. 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 ltl.D).  

C. Transient Pooulation 

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 inventory process. Population estimates for hotels and 

motels were assumed to include two persons for each hotel or motel room located within 

the EPZ. The 1991 Oswego County Accommodations Guide lists 16 establishments 
within the EPZ which includes a total of 337 rooms. This translates 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 1980 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 employment 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 1991.  

To obtain 1991 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 including all of the City of Oswego, and Townships of Oswego, 
Mexico, Volney, Minetto, Scriba, and parts of New Haven and Palermo Townships. This 
area and the 10-mile EPZ overlap in many areas and therefore represents a reasonable 
comparison of estimated 1991 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 Volney are more 
densely populated and built-up than those areas in the eastern areas of the EPZ. Table 
A-1 in Appendix Apresents 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 time 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 

Special facility residents include persons in hospitals and other health care 
facilities, nursing homes, schools (including public and private, day care, nursery, 
elementary, midle, 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.  

All population and vehicle data for special facilities were obtained through 
telephone and/or letter contact with the individual facilities. 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. Population by Segment and Subarea 

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
1/20 Segments out to the actual 10-mile radius boundary. As discussed earlier in 
Section II.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. Sgecial Event Pooulation 

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

1. Harborfe 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 tne 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 people 
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 held 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, representafives of the event have estimated the following 
breakdown of people at the speedway:.

0 
0 
0 
0 
0 
0 
0 
0

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 truck 
10 to 12 firemen 
20 to 22 EMTs 
5 Policemen 
Approximately.40 in-house people (i.e. - vendors and concession people)

A majority of the attendees arrive from outside of the local area. This is evident by 
the number of recreational vehicles which stay overnight adjacent to the speedway. It 
has been estimated by Classic Weekend representatives that approximately 400 vehicles 
or 2,000 attendees stay overnight adjacent to the speedway. Ultimately, this results in an 
approximate on-site population of 11,879 to be evacuated during an emergency.
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TABLE 1 

RELATIONSHIP BETWEEN SECTORS 

AND EMERGENCY RESPONSE PLANNING AREAS

Approximate 
Radiue 

2 mile 

2 mile 

2 mile 

2 mile 

5 mile 

5 mile 

5 mile 

5 mile 

10 mile 

10 mile 

10 mile 

10 mile 

10 mile

NE 

SE 

SW 

NW 

NE 

SE 

SW 

NW 

NE 

SE 

SW 

NW 

ALL

Empegency Response 
Planning Areas (ERPAs] 

1,27 

1,2 

1,3,26 

1,26 

1,27 

1,2,4,5,9,10,27 

1,3,5,6,10,11,26 

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 26-29 
are located on Lake Ontario. Clearing of ERPAs 23-29 is discussed in Section 
IlI.E of this report.  
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Figure 
Number 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15

* 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

M
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TABLE 2

1991 PERMANENT RESIDENT POPULATION ESTIMATES 

BY 900 SECTOR

1991 
Permanent 
Resident 

Sect Poglaf

2 Mile Radiuj 
A 
B 
C 
D 

5 Mile Radius 
E 
F 
G 
H 

10 Mile Radius

J 
K 
L

3__Q°EPZ 
M

148 
607 
449 
148 

148 
3,676 
4,923 

148 

148 
12,468 
34,922 

148 

42,597-

1991 
Permanent 
Resident 

Population 
(Excluding 
Instiuton

148 
607 
449 
148 

148 
3,667 
4,923 

148 

148 
12,459 
30,430 

148 

38,096

1991 
"Permanent 
Resident 

Population 
With Autos 
(Excluding 
insttons

145 
596 
435 
145 

145 
3,579 
4,788 

145 

145 
.12,094 
27,467 

145 

34,877

1991 
Permanent 
Resident 

Populaton 
Without Autos 

(Excluding 
Institutions)

3 
.11 
14 
3 

3 
88 

135 
3 

3 
365 

2,963 
3 

3,219
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Number .of 
Autos 

89 
356 
262 

89 

89 
2,150 
2,954 

89 

89 
7,193 

18,852 
89 

23,199

Page K-10



TABLE 3 

1991 TRANSIENT POPULATION ESTIMATES 

BY 900 SECTOR 

Secto 1991 Transient Population 

-2 Mile Radius 

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 Radius 

I 1,558 
j 8,511 
K 14,104 
L 1,558 

3 0 ._.P Z 

M "19,005 
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TABLE 4 

1991 SPECIAL FACILITIES POPULATION ESTIMATES 

BY 900 SECTOR 

Sector 1991 Soecia! Facilitv Population 

2 Mile Radius 

A •0 
B 0 
C 0 
D 0 

5 Mile Radius 

E 0 
F 9 
G 0 
H 0 

10 Mile Radius 

I 0 
J 4,390 
K 11,196 
L 0 

M 15,586 

II - 11
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TABLE 5 
1991 PERMANENT RESIDENT POPULATION ESTIMATES 

BY SEGMENT

RING, MILES 

"5-10 U-1U 

Cumulative Uumulauve 
Segment Subarea Subarea Subarea -Subarea Segment 

Population Population Population Population Population 

L I- _n n

N 

hNF
SNE 

ESE 

SSW 

WSW 

W 

WNW 

NW_ 

NNW 

King 
Population

U 

o 

56 

75 

34 

135 

51 

1032 

18 

-U
_U 

U

U 

u 

0 

0 

T27 

__550 

450 

A30 

-413

90w5 

_s30 

192 

o0 

0 

_0 

U

211 

549 

525 

4.54 

54.9 

957 

-1,0,.32 

-210 T03 

O~0~ 

O~~0~~ 

O~~~~

S799 

978 

1,235 

-2U,202 

0 

0 

U 

~~0~~

0 

U 

1,442 

1,754 

4,U51 

21,234 

b,0,• 

u 

U 

U 

U

(Also see Figure 16)
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TABLE 6 
1991 PERMANENT RESIDENT POPULATION ESTIMATES 

(EXCLUDING INSTITUTIONAL POPULATION) 
BY SEGMENT

RING, MILES 

0-2 2-5 U-5 5-1o 0-10 

Cumulave .umulatnve 
Segment Subarea Subarea Subarea Subarea Segment 

Population Population Population Population Population 

N U U U U U 

NNE U U U U 0 

N 0U U U u U

ESE 

SSW~ 

-z5 --

SSW 

WSW 

W

54 

d19 

75 

.34 

135 

61 

1U2 

15 

U

u 

127 211 

550 549 

441 516 

430 464 

413 549 

So6 t957 

93U 1,U032 

1U2 210 

U U

U 

g7 

799 

2,951 

Tg751 

.978 

1,2..3,5 

-3;09 

1.9,71U 

1,848 

U

bb 

1,510 
3,510 

1,557 

1,442 

1,7154 

4,U57 

2U,742 

2,U58 

U

WNW U U U U U 

NW U. U 0 U U 

NNW U U U U 

Ring 
Population 655 3,999 4,654 31,672 36,326 

(Also see Figure 17)
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TABLE 7 
1991 PERMANENT RESIDENT POPULATION ESTIMATES 

(EXCLUDING INSTITUTIONAL POPULATION) 
WITH AUTOS BY SEGMENT

RING, MILES 

0-2 2-b U-,, s-10 U-10 

(Qumulatve Qumulauve 
Segment Subarea Subarea "Subarea Subarea Segment 

Population Population Population Population Population 

N T 0 0 U U 

NNt 0 9 0 U 

NEU U u U U 

UN. U 0 5 INP- 91 .. l O 7

75 

34 

135 

98 

-18

517 

501 

-455 

-537 

95U 

210

2,57 

959 

943 

2,572 

17,143 

1,848

,3,474 

1,4bO 

,399 

1,7;ab 

3,8$22.  

15,151 

2,055

W0 

WNW U 0 U 

NW 00 0 O 

NNW 0 U Q 0 U 

E . A -Z V0 7 9 R rF ,02 3 3 .1 4 7
Ring 

Population 

(Also see Figure 18)
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TABLE 8 
1991 PERMANENT RESIDENT POPULATION ESTIMATES 

(EXCLUDING INSTITUTIONAL POPULATION) 
WITHOUT AUTOS BY SEGMENT

RING, MILES 

0- 2U -5 ,5-103 -10 

Cumulative QumuVFe 
Segment Subarea Subarea ' Subarea Subarea Segment 

Population Population Population Population Population 

N 0 u U U 0 

NNE 0 O 0 

N-0 U 0 U 

0N F 0 0 0 

U 1 1 20 21 

S0 32 32 104 135 

. 15 15 92 107

SSW 

wsw 

WNW 

NW 

NNW

U 0 

12 

3 14 

4 

0 9 

0 O 

O0 0

12 

17 

24 

0 

O 
O~~~~ 

O~0~

34 

218 

2,567 

-U 

U 

0 

U 

--

46 

23gv 

~0~~ 
U 

U 

U

iing 
Population 7 102 109 3,070 3,179

(Aiso see Figure 19)
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TABLE 9 
1991 TRANSIENT POPULATION ESTIMATES 

BY SEGMENT

RING, MILES 

0-2 2-5 0-5 5-10 0-10 
Cumulative Cumulative 

Segment Subarea Subarea Subarea Subarea Segment 
Population Population Population Population Population 

N 0 0 0 0 0 

NNE 0 0 0 0 0 

NE 0 0 0 0 0 

ENE 0 0 0 0 0

254 

254 

254 

255 

255 

143 

143 

0 

0 

0 

0 

0

12 26b 

227 481 

286 540 

44 299 

806 1,061 

330 473 

368 511 

".0 0 

0 0 

0 0 

0 0 

0 0

978 

229 

109 

1,024 

986 

8,956 

0 

0 

0 

0 

0

1,459 

769 

408 

2,085 

1,459 

9,467 

0 

0 

0 

0 

0

Ring 
Population 1,558 2,073 3,631 15,374 19,005

,(Also see Figure 20)
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NNW

Page K-1I__7



RING, MILES 

0-2 2-5 0-5 5-10 0-10 

Cumulative Cumulative
•Subarea Subarea 
Population Population 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 9 

0 0 

0 0 

0 0 

0 0 

0 0

Subarea 
Population

U 

0 

0 

0 

0 

0 

9 

0 

0 

0 

0 

0

Subarea 
Population 

0 

0 

0 

0 

360 

2,081 

1,940 

0 

0 

576 

10,620 

0

Segment 
Population

U 

0 

0 

0 

360 

2,081 

1,949 

0 

0 

576 

10,620 

0

W 0 0 0 0 0 

WNW 0 0 0 0 0 

NW 0 0 0 0 0 

NNW 0 0 0 0 0 

Ring 
Population 0 9 9 15,577 15,586

(Also see Figure 21)
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TABLE 10 
1991 SPECIAL FACILITIES POPULATION ESTIMATES 

BY SEGMENT

Segment

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW

I I
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Fig. 20 1991 Transient Population Estimates, 
by Segment
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11. 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 It of this report discussed the various evacuation populations. Section III 
discusses the other aforementioned factors affecting evacuation travel time.  

The transportation facilities available to complete an evacuation 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 facilities in a JAF/NMP area evacuation 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-0654 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 a 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 Catfish Creek Bridge on Route 1 will be reconstructed during 1995 and 
1996 

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 facilities such as 1-81 are not in the EPZ, and hence were not 
included as primary evacuation routes. Ultimately, 1-81, 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 
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also determined for portions of the primary evacuation network likely to become extremely congested and are included in the Oswego County REPP. A more detailed K 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 also identified on the map. The map does not show all the local streets 
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 1-690 
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 L 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 niamber 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. Evacuation Capacity Analysis 

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 would be congested, speeds would be low, flow 
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would be unstable, and there would be stoppages of momentary duration. it 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 HighwaX CaoaciWv Manuat*. 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 outlined in the 
Highway CapacitV Manual) were followed to calculate the service volume of a roadway.  
The service volume at Level 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.  

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 multilane, and two-lane facilities, respectively. Therefore, 
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, localized flooding, or ice, the ability of roadways to carry 
traffic is further reduced. 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 (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 
evacuation may not be the preferred response option), but would include an ice storm 
which immobilizes the area until roadway crews can salt, sand, and clear 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 1-81 to Syracuse.  

During 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 Research 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 Hiohwav Caoauct Manual.  

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, andc 
o Roadways controlled by traffic signals.  

Appendix F details the specific methodology used to calculate evacuation 

capacities for these roadway types.  

B. Privately-Owned Vehicles 

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 multi-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 
multi-car families were assumed to use more than one vehicle when the evacuation trips 
originated from several locations (e.g., a 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 1991 as described earlier in 
Section II for each traffic zone in the EPZ.  

C. Buses and 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 V.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 1l.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 vehicles 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 responsibifTltes 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 ,ea S.chool District (36 buses with a total passenger capacity 
of 2,135) 

o Central Square Central School District (44 buses and 11 vans with a total 
passenger capacity of 2,024) 

o A & E Medical (4 buses and 3 vans with a total passenger capa.ci. of 187) 

o Oswego County Opportunities (12 buses and 11 vans with a total 
passenger capa ciy of 419) 

o Centro of Syracuse, Inc. (187 buses and 9 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) 

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, middle, and high 
schools located within the EPZ) 

o Permanent Resident Population without Autos = 1,610 
o Institutional Population = 1,337 
o Transient Population = 0 
o Special Facilities Population = 543 

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 population 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.  

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 requiring 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.

I11- 5

Rev. No. 6

Rev. July, 1993 

Page K-43



Various ambulance corporations and fire departments in the County were also 
contacted to ascertain the availability of emergency vehicles. Seven (11) ambulances L 
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 
noted that these total vehicle estimates include all vehicles belonging to muf-car 
:amilies.  

E. Bo 

Water traffic within the EPZ on Lake Ontario (ERPAs 26-29) 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 ilmo 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 travel 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. Airolanes 

There are no commercial airports within the JAF/NMP EPZ. South of the EPZ, 
there is a county airport in Volney.  
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TABLE 11 

1991 TOTAL VEHICLE ESTIMATES 

BY 900 SECTOR

12 Mile Radius 

A 
B 
C 
D 

E 
F 
G 
H 

10 Mile Radius 

I 
K 
L 

M0E-

1991 Totl Vehicles 

89 
356 
252 
89

89 2,150 
2,954 

89 

89 
7,193 

18,852 
89 

23,199
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TABLE 12 
1991 TOTAL VEHICLE ESTIMATES 

BY SEGMENT

RING, MILES 

0-2 2-5 0-5 5-10 0-10 
.Cumulative Cumulative 

Segment Subarea Subarea Subarea Subarea Segment 
Vehicles Vehicles Vehicles Vehicles Vehicles

U 

0 

0 

4 

is 

14 

14 

14 

13

0 

0 

9 

305 

-311 

232 

347

U 

0 
0 

4 

27 

319 

325 

246 

360

0 

0 

0 

0 

346

1,575 

983 

543 

935

U 

0 

4 

373 

1,894

1,308 

789 

1,295

SSW 29 383 412 2,761 3,173 

SW 27 436 463 12,261 12,724 

WSW 2 25 27 650 677 

W 0 0 0 0 0 

WNW .0 0 0 0 0 

NW 0 0 0 

NNW 0 0 0 0 0 

Ring 
Vehicles 135 2,048 2,183 20,054 22,237

(Also see Figure 23)
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IV. ANALYSIS OF EVACUATION TRAVEL TIMES

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.: 

o Nighttime 
o Weekend/Holiday winter, daytime 
o Weekend/Holiday summer, daytime 
o Evening 
o Classic Weekend 
o Weekday, school not in session 
o Weekday, school in session 
o 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.  

The travel time estimates presented in this section of the report are for the specific 
900 Sectors required in NUREG-0654, as well as for the entire EPZ (Sector M). A 

detailed description of the above scenarios is described below: 

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 and 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.  

Eveninas - 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 general 
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.  

Weekday School-not-in-Session Scenario - 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 could 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 me 
Weekday School-not-in-Session Scenario.  

Weekday School-in-Session 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 
Harbor area.  

B. Weather Conditiont 

NUREG-0654 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 flooding) 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 III.A.1.  
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C. Trip Generatio

For each traffic zone included in a given 900 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 scenario, 
large 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 a 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 wheelchair van provided by a bus company).  

Vehicle trips generated by each zone were then converted to passenger car 

equivalents (PCEs) tor 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 slow, congested evacuation condition.  

D. Traffic Assignments 

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 by a siren notification system that meets the 

acceptable design objectives specified in Appendix 3 of NUREG-0654. 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. Comoonents 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 evacuation after official notification to leave their homes.  
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Terminal Mm - 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 rink of the predesignated primary evacuation route. For bus routes, terminal time is 
comprised of both traveling time an d 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.  

Round Trig 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 particularty 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, and 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., schoolchildren, resident population and 
transients without automobiles, and special facility residents) in one trip. This 
determination is based on a worst-case assumption of a simultaneous 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. In '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 evaýuating 
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 Oppcrtunik, vehicles are used to 
run general population bus routes.  

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

6. Centro of Syracuse vehicles are used to help evacuate the SUNY Campus 
in Oswego.  

7. The evacuation travel 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 wheelchair 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 aderse 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): 

o Permanent resident population with automobiles; 
o Permanent resident population without automobiles; 
o Special facilities population; and 
o Transient population.  

The evacuation 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 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, all buses stationed to begin their initial 
runs, etc.) is attained; 

(c) An informed and cooperative public follows 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: 

(a) Capacity restrictions resulting from light rain or snow showers adversely 
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; 

(c) A low degree of cooperation from the public occurs. (In 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 patrolling of 

the EPZ during evacuation. The City of Oswego esdmates it will take about 2- hours to 

confirm evacuation using police patrol cars and visual inspection. As discussed earlier in 

Section III.E., confirmation time can take from 2-3 hours during periods of calm weather 
and up to 6-8 hours during periods of inclement weather.  

I. Distribution of the Evacuated Population by Time.  

The time required to evacuate the last Individual from a Sector is an important 
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 population evacuated as a 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 mobilize 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 bottleneck 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 Poods aon . • Tra 
With &=o Without Ao 

Set Ouad From - T From - T From - To From- To 

2- A0e Rad0u
A NE 0:40- 0:40 0:40 0:50 0:40- 0:40 
a SE 0:40- 0:40 0:40-050 0:40- 0:40 
C 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 

5-Mile Radiuf 
E NE 0:50- 0:50 0:50 1.100 0• 05. 0:50 
F SE 0:50- 0:50 1.00-1.00 0:50- 0:50 0:50- 0:50 
G SW 0:50- 2:00 1.100-1:50 0:50- 1:50 
H NW 0:50- 0:W0 0:50 1.00 - 0:50- 0"50 

1 0-Mile Radius 
I NE 1:00- 1.00 1:00 1:10 - 1.00- 1:00 
J SE 1:10- 2:10 120-2:20 1:10 - 1:10 1:00- 2:10 
K SW 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 

36(r EPZ 

M ALL 2:40- 4:00 3:00-4:30 1120 - 12:30 2:40- 4:00 

Not"s: 

(1) The evacui on navel time ranges presemed in twis Table we based on operaional tregiea iidi'miaed in te evecuation 
implemenmasn procedure Lower bound evacuation navel tnm (aholertimes) can be erMated when: 
(a) Unrmced long-ter capaciy restictions on key highway linka owing to ik nsis• such as eccidennivehiele 

breakdowns, and highway contuctoM, do not occur 
(b) A high se of operational emafiness (tlrffie contol officer. moblized. traffic control devices operaional. all buses 

statoned to begin heir irn ruins) is arined: 
(c) An iinormed and cpraxtv public folow diretons as inouct:d.  
(d) Dry roadway condions e== 

Upper boun evacuation travell times (longer timfie) are representativ of a aluxortio wht.m: 
(a) Capacity sh ion 0 adtversel afect Vaffic flow. but not to fie point where a breakdown in traffic flow would reait 
(b) A low eaft of operaional read' resuf- from minimal mobilona of m•U emer ency worddoe: 
(c) A low degree o ooperion from the public o•mc•.  
(a) A ligft rain or snow shower resut in we pavoeme 

(Z The evacubon tnavel tme ranges arwe idicatd as howu.riminAa. and include 20 minutes of public preparation tme.  

() The popula•ion subgroups indicated in tisa Table wea: 
(a) rfeedent population (with and without automobiles): 
(b) special faciities (schools. colleges. nuraing homes. hoepkals. other heaft care ftacltme. residential facilibes such as 

group aome- oomvent. and monasterie); 
(c) vanaim (employees. visitors to parks, resident and day camp. hotels. arid notels).  

(4) Gape* tii Table indiciats ragtUerm is no specia faclMty or tarmems popultion in Oe given Secuo.  

(5) AN timn have been omunded to tse nesa 10 minutes.  

5)Special lacility evacuation trsvel times kiclude Vie time for tse multiwave tipa to evacuate tse non ambilulmatoy population 
who require transpor by anbulance.  
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TABLE 14 

EVACUATION TRAVEL TIME ESTIMATES BY SECTOR 
NIGHTTIME SCENARIO 
ADVERSE WEATHER 

Resident Pooudain 
S Owdre With AUS WhhfOUt AoS pca Fai Transies 

A NE 0:40 0a50 i0:40 
B SE 0:40 0:50 0:40 

C SW 0:40 0M50 " 0:40 

D NW 0:40 0:50 0:40 

5-Mile Radius 
E NE 1:00 1:10 1.00 

F SE 1:00 1:10 1.00 1:00 

G SW 2.20 2:10 2:20 
H NW 1:00 1:10 1.00 

I D-Mfle Radiu 

I NE 1:10 1:20 1:10 
J SE 2:40 2:50 1:20 2:30 
K SW 5:00 5:20 13:40 5:00 
L NW 1:10 1:20 1:10 

M ALL 5:00 5:20 14:40 5:00 

Notes: 

(1) The evacusaion tevel time ranges presented in thi Table wie based on operational sgies dcated i the evacuaton 
impmermbon procedures.  

C2 The evacuation travel trne rags awe indicsted is. hourzaiiniAms and include 20 minutes at public preparation Urns 

(3) Adverse weather condition are considered to be a alippery roadway surface (e.g.. due to enw or Ice). andlor reduced 
visibiity (e.g.. due to feg heavy ruin, or a s•ver thunderstom which may create traf diontion- as a result of downed 
tress or powedines).  

(4) The population subgroups inodicied in this Table are: 

(a) resident population (wIit and without automobilea): 

(b) special laclilte (schools, collges. nursing hofmes has pitel. cowe health ewre facifiies, residential laclise such as 
group homes. voemwr. and monasteres); 

(c) usaweene (emploeses, visitors lo parim. resident andW day camps, hotels, and motels).  

(5) Ga min te Table in ates tater. is no speciallikly or transient popuaimon. in toe given Seoto•.  

(6) An time have been rounded to the nearest 10 minuta.  

(7) Spscial faeilty rAvacuion ""Ie Ume include the Uims forthe multim*uve bip to evacuat 1he nooneinbulaltcy populaton 

who require Vanaport by ambulance.  
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TABLE 15 

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

NORMAL WEATHER.

Speialnme

2-Wae Radiu 
A 

C 
D 

S-Mfle Radiu 
E 
F 
G 
H 

1 0-Mile Radiu 

K 
L

3WE

NE 
SE 

SW 
NW 

NE 
SE 
SW 
NW 

NE 
SE 

SW 
NW

0:50
1:40
0-om
0:50

1:40
2:0)0
1.5-so 
1:40

15M.  
2:20 
4:10
1:50-

2:30 
2:30 
2:30 
2:30 

2:40 
32D 
3:10 
2:40 

2:40 
3:50 
7:20 
2:40

0:50-2:40 
1:40-2:30 
0:50-2:40 
0:50-2:40 

1:40-2:40 
2:10-3:30 
2:10-3:20 
1:*40 -2:40 

1:5-2:50 
2:30-4:00 
4:30 -73W 

15 60 -2:50m

0:50 - 050

1:10 
12:30

-2= 
- 15:20

ALL 4:10- 7:20 4:30-7:30 13:20 - 15:20

Notes: 

(1) The evacuation travel time rang". presented in Vihi Table ame based an operational strategie. indicated in th. evacuggion 
niiplaemeraaon procedures. Lower bound evacuation travel tiffes (shorter tone.) can be aritcipsied when: 
(a) Unexpected long-trm capacity restrictions on key highway links owing fo incideme much as -cci~ta~vehicle 

breakdowns, and highway cor n trution, do not occur 
(b) A high stae ot operational readiness ftrdfic cointrW officerim mobifized. taffic conrmol devices operational, all busies 

stsoned to begin their in"ta funs) is atained.  
(a) An irformed and cooperatve public follow directions as invucted.  
(a) Dry roadway conditions exist.  

Upper bounmd evacustiontraved tme. (longor tmes) wre represernswo of ashubation whers: 
(a) Capacity rmbons advesel afea traffc Saow. but not to the point where a breakdown in tuffic flow would resut 
(b) A * ew ci operationalredness m resubfr-dom iniLmal robfiIzabonof ie emrgency wordooe: 
(c) A low degree of cooperstion from Vie public oc~wu.  
(d) A light ruin or snow ahower reeults en wet parvement.  

M The evacuation travel time ranges we indicated as hounr~iniaaaa. and Include 20 minutes of pubic preparaffon time.  

M) The population subgroups indicanted in Via Table we: 
(a) resident population (wlit and w~thout automobiles); 
(b) special facilities (schools, collee, nursing homres, hosptals. other health care facilties. resideidial fadillime suchea 

group homi converra and mionasueseic): 
(q) vanalents jemployees. vilor Iii parka. resident and day camps, hotels, and motels).  

(4) Gape in Vihe Table indicate raet themi no, special facHiy or trunsient population in Vie given sector.  

(5) br imes have been rounded to Vie nearet 10 umiutes.  

()Specam facil~ty evacuation Virvel time includle the trime for Vhe multi-,wave trips to evacutel Vie non-amnbuiatory population 
who require transport by amrbulance.
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2:30 
2:30 
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3:10 
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3:50 
7:20 
2:40
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.-TABLE 16 

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

ADVERSE WEATHER 

Resident Ppulationl 

Ouadra WQ1~ I th WlthtA l -Special Facltie Transies 

A NE 3:00 3:10 3:00 

B SE 3:00 3.00 3.0 

C SW 3:00 3:10 3:00 

D NW 3:00 3:10 " 3.:0 

5-Mle Radius 
E NE 3:10 3:20 3:10 

F "SE 4:00 4:10 1:00 4:00 

G SW 3"50 4:00 3:50 

H NW 3:10 320 3:10 

1O-Mfle Radius 
I NE 3:10 3:20 3:10 

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

K SW 9:00 9:10 18:30 9:00 

L NW 3:10 3"20 3:10 

3 EPZ 
M ALL 9:00 9:10 18:30 9:00 

Not": 

(1) The evacuation travel time ranges presented in ihis Tabl, ae based on operational abaegies drIIated in th eacuaion 

impiementiof proeodurse.  

(2) The .v&cuxofn Uave- time range are indicatd as houraminas. and include 2D minutes of public preuanion tirn.  

(3) Adverse weather conditons ar considered to'be a slippery roadway suife (e.g., due to snow or iace), ndlor reduced 

visibility (e.g., due to tog, heavy rsn or aevere thunuderstfrm whch may create 0 disrupinonsa ma result of downed 

bree or powertine).  

(4) The populaton subgroup indicated in this Table me: 

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

(b) special facilities (schools, college, nursing homes. hospitela, other health cam e tcillines. residential fCtadluie such so 

group home*s, conven, and monamene.); 

(c) transoent (employeew. viltors to parks. resident and day camps. hotala. and motals).  

(5) Gape in this Table indicates vtat there in no special aciity or amnient popu•ation in the 9iven Sector.  

(6) All tmeas have been rounded to the neare 10 minutea.  

(7) Special facilit evacuation tavel times include the Ume for the mulliwave tripe to evacuate the non..ambulalofY Population 

who require vanaport by ambulance.  
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FIGURE 24 
Evacuation Travel Time Estimates

ýV James A. FitzPatrickJNine Mile Point Nuclear Power Stations (D 
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FIGURE 26 
Evacuation Travel Time Estimates 

James A. FitzPatrick/Nine Mile Point Nuclear Power Stations 

Summer WeekendlHoliday Scenario
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FIGURE 27 
Evacuation Travel Time Estimates 

James A. FitzPatrick/Nine Mile Point Nuclear Power Stations 

Winter WeekendlHoliday Scenario 
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FIGURE 28 
Evacuation Travel Time Estimates 

James A. FitzPatrick/Nine Mile Point Nuclear Power Stations 

Nighttime Scenario
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FIGURE 29 
Evacuation Travel Time Estimates 

James A. FitzPatrick/Nine Mile Point Nuclear Power Stations 
Evening ScenarioW 
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FIGURE 30 

Evacuation Travel Time Estimates 

James A. FitzPatricklNine Mile Point Nuclear Power Stations 

Classic Weekend Scenario 
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FIGURE 31 
Evacuation Time Travel Estimates 

James A. FitzPatricklNine Mile Point Nuclear Power Stations 
Harborfest Weekend Scenario
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School-in-Session Scenario
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V. " COMPARISON TO EARUER 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: 

o Nighttime 
"o Weekend/Holiday winter, daytime 
"O Weekend/Holiday summer, daytime 
"o Evening 
O Classic Weekend 
o Weekday, school-not-in-session 
o Weekday, school-in-session 
o 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 toevacuate the population because the majordy 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 Scenario, 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.  

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 Classic 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 result 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 earlier 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: 

o An increase in EPZ employment estimates 
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 Highwayv Capacity Manual.  

The permanent resident population within the EPZ has decreased overall from an j 
estimated 43,349 in 1984 to an estimated 42,597 in 1991; however, there was a majori 
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population increase along the western side of the Oswego River withlin Traffic Zone 13b.1 
Consequently, the evacuation travel time estimates for ERPA 13 have increased to theI 
point where it results in longer evacuation travel times for the EPZ as a whole under all 
simulated evacuation scenarios. I 

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 population in the EPZ in 1991 when compared with the 1984 update estimates.  

Some o these aditional vehicles are the result of more mulb-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 1985, 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-times, a change in evacuation travel 
times is likely to occur. Appendix F outlines methodologies contained in the 1985 
Highway Capacity Manual which were used in this report.
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APPENDIX A 

EMERGENCY RESPONSE PLANNING AREAS: 

DEFINTON OF BOUNDARIES AND 

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 plume 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 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 

west.  

ERPA 2 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.  

ERPA 3 Lake View and Miner Rds. on the North; just east of County Rte. 29 

to the East; to County Rte. 1 on the South; comer of County Rts. 1 and 1A 
to the West.  

ERPA 4 Lake Ontario on the North; Demster Beach Drive, County Rte 6 and 

6A 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.  

ERPA 5 County Rte. 1 on the North; just west of Woolson and Dennis Rds.  

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

ERPA 6 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.  

ERPA 7 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.  

ERPA 8 U.S. Rte. 104 on the North; just east of and Green Rd. to the East; 

the intersection of Johnson and Craw Rds in Vermillion on the South; and 
County Rte. 6 to the West.  

ERPA 9 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. 51 to the West.  

ERPA 10 U.S. Rte. 104 on the North; just east of Co. Rte. 51 to the East; 

County Rte. 4 on the South; and Kiocks Comers Rd to the West.• 

ERPA 11 U.S. Rte. 104 on the North; Kiocks Comer Rd. to the East; County 

Rte. 4 on the South; and City Line Rd. to the West.  

ERPA 12 The City of Oswego, East of the Oswego River.  

ERPA 13 The City of Oswego West of the Oswego River.  

A-2
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ERPA 14 County Rte. 5 oust 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.  

ERPA 15 Just north of the intersection of Rte. 104B, N.Y. Rte. 3 and Sherman 
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.  

ERPA 16 The Village of Mexico.  

ERPA 17 U.S. Rte. 104 and the southern boundary of Village of Mexico, on 
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 Silk 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. 53), 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 Oswego City Line on the North; the Oswego River to the East, 
Hickory Grove Rd. on the South; Ridge, Fumiss and County Rte. 25 to the 
West 

ERPA 22 Lake Ontario on the North; County Rte. 7, Byer Rd., and County 
Rte. 25 to the East; Fumiss and Tug Hill Rds. on the South; Bunker Hill Rd.  
and Maple Ave. to just west of Crestwood Dr. to the West.  

ERPA 23 Oswego River within the Oswego City Limits.  

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

ERPA 25 Oswego River south of Lock #5 in Minetto North to Hickory Grove 

Rd.  

ERPA 26 Portion of Lake Ontario within 5 miles and West of the plants.  

ERPA 27 Portion of Lake Ontario within 5 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.  

A-3
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TABLE A-1 

1991 PERMANENT RESIDENT AND TRANSIENT POPULATION ESTIMATES 

EMERGENCY RESPONSE PLANNING AREAS

EMERGENCY RESPONSE 
PLANNING AREA

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

TOTAL

1991 POPULATION ESTIMATES 
PERMANENT RESIDENTS TPANSIENTS

148 
459 
301 
762 
824 

1,028 
689 
706 
513 
970 

1,652 
8,428 

10,862 
127 

1,153 
1,497 

713 
1,056 
1,246 
1,605 
1,953 
5,905

A-4

1,558 6o 
0 

464 
14 

698 
337 
91 
68 

1,651 
14 

5,163 
3,341 
2,534 

780 
378 

70 
78 
75 

312 
802 
476 

19.005
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APPENDIX B 

LISTING OF SPECIAL FACILMES IN THE EMERGENCY PLANNING ZONE
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osWEGO SPECIAL FACILITIES 
CORXRECTiONAL FACILITIES 
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OSW EGO SPECIAL FACILITIES 
NURSING I OMUS 

RES DEN 
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Oz. EGO SPECIAL FACILITIES 
PARKS/IJEACI IES
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OSWEGO SPECIAL FACILITIES 
PARKSIBEACI IES
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OSWEGO EVACUATION STUDY 
Ambulance Companies 

a ~ ~ ~ ~ ,tbio rw 

OVeral( Evacuation F ubeotAmibulance rw 

Faclilty/Add•ess FIleet Size Flo Size [ Mornino ( ernoon Night.I Ambulance locatlon Coiaci I'sope 

Mentol Ambulance Service 6 4. 6 6 53 Nestle Avenue James A. Mentor 

13 Nestle Avenue 
Fulton. New York 13069 592 - 4145 Edward Keeperek 

Fulton. New Yolk 13069 
598 - 8064 
598 - 8064 

Oswego Fire Depart. Ambulance 4 2 3 3 3 35 East Cayuga Street James Borden 

35 East Cayuga Steet 
Fire Dept. Headquaders Thomas Abbott 

Oswego, New You k t3126 
Oswego. New Yolk 13126 Mark Muriay 

343 - 1313 

NOCA Ambulance Corp. 3 ALS-Equipped 3 ALS-Equlpp•d 2 - 3 2 - 3 3 Delano Street J. Penny Shulls 

P.O. Box 113 Ambulances Ambulances Pulaski, New Yoik 13142 367-3231 or 

Delano Street 
298-6516 

Pulaski. New York 13142 
J9n-J23s 
296-6235 

Donald McFse Memorial 3 2 2 2 2 P.O. Box 115 Win. Benjamin 

Ambulance Service 
Mexico, New York 13114 963-85.94 (InIome) 

P.O. Box 115 
Mexico. New York 13114
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OSWEGO EVACUAIKON STUDY 
SBus Camip~mnss
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A & E Medical 
312W. Ist S19eel 
Oswego, Now Yoik 13126 

Phoenix Central Bch. Dial.  
Vohney shaet 
Phoenix. Nfow Yok 13135 

Oswego County DOCES 
Butietely Ro-, 
Mextco, Now Yook 13114 

Oswego County Oppoel.  
233 Oneida SlIeet 
Fulton, New Yock 13069

4 Buses 40 
3 Vns 0

3 Vans 5-s1

2 Buso I N/A' 
2 Subtbans I

5-6
0 
9 

0 
0 
2 
2 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 
4 
0 
0 
0 

0 
.0 
0 
3 
2 
0 
2 
2 
2 
0 
0 
2

2 Buses 
3 Vans 

I Van 
3 Subuibans 
2 Subawbuns 

I Bus 
I Bus 
I Bus 
I Due 

2 Buseo 
3 Buses 
I Bus 

4 Buses 
II Buses 
9 Buses 
2 Buses 

I Suburban 

3 Busoe 
19 Buses 
6 Buses 

I Bus 
2 Buses 

I Bus 
2 Buses 
3 Buses 
I Bus 

2 Buses 
2 Ouses 
I out 

2 Vans 
3 Vans 
3 Vans 
I Von 

2 Vans

I Von 
3 Subutban.  
2 Suburban* 

t Sue 
I Bus 
I Bus 
1 Bus 

2 Buses 
3 Buses 
I Bus 

4 Buee 
II Buses 
9 Buses 
2 Buses 

I Subquban 

3 Buses 
19 Buses 
6 Buses 
I Bus 

2 Busesa 

I Bus 
2 Busses 
3 Buses 
I Bug 

2 Busses 
2 Buses 
I Bus 
2 Vans 
3 Vans 
3 Vans 
I Von 

2 Vans

3O2 Wed Iat St.  
Oswego. HY 13126

N/A* I Ousida Streot Phoenix. MY 13135

40 
0 

16 l6 

15 :a 
36 
26 

21 
30 
47 
59 
60 
65 
66 
75 
7 

13 
11 

37 
60 

14 

20 
25 
26 
32 
32 
a 
t0 
12 
Is 
I1

0 
9 

0 
0 
2 
2 
4 
0 
0 

00 
0 
0 
0 
0 
0 
0 

2 
4 
0 

00 

0 

0 
0 

3 
2 
0 
2 
2 
2 
0 
0 
2

I .

22 Buses 1 22 1 22 1 22

0

0.  
"3

0

16 
IS 

36 
26 
16 
21 
30 
47 
59 
60 
65 
66 
is 
7 

13 
It 
Is 
37 
.0 

14 
19 
20 
25 
26 
32 
32 
a 
10 
12 
16 
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24 1 24 1 24

Oswgo County 
BOCES 
County outse 64 
MIxlco, HY 13114 

F4annsld Steet 
Fulton, NY 13069

4 Buses 
I Vans

Jam** oochlsl 342- 9570 
John Weaook 
343- 6736 
342- 2604 Pfteo) 

Mary Fovell 
695- 1519 
Di. J. obeod Johnson 
6"5- 1511 

Kathleen ruenesux 
M - 4220 

L[uis Peltln*lU 
3 - 4286 

Melody Van Buoen 
596-4713 
0ary Mashow 
698-1612 
Mwy Ilertog 
596-St17
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OSWEGO EVACUATION STUDY 
Bus Conipanim
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City School DietOci I Van 10 2 1 Van 10 2 2 Buses 74 74 74 Mark Fftzglbbone Dt. DvM Christopher 
Mark Flirgitbone Dve I Bus 13 2 1 Bus 13 2 I Von Oswego. HY 13126 341 - 566 () 
Oswego. New York 13126 I Bus 65 3 1 Bue 65 3 342- 0044 "4 

I Van 6 0 lVon 6 0 Ilohaed Huvell 
6 Bueee 20 0 6 Busee 20 0 341 - W969 (W 

IBus 25 0 1SBus 25 0 343-22935) 
Muoes 29 0 3 Buses 29 0 

2 Uees 55 0 2 Buses 55 0 
a Buses 60 0 aO ueos 60 0 
36 Busse 66 0 36 Buses 66 0 
3 Busse of 0 3 Buses S1 0 

Central Squmae Central 42 Buses 44 0 42 &ue* 44 0 0 NIA NIA 0 MAO Caugbldenoy Road Donald Harwood 

School Waihicl II Vane 16 0 11 Vans is 0 Cenltal Square. HY 660 - 3771 CNE 
C/O Paul V. Moore H.S. 13036 699 - 3400 
Contra! Square. NY 13036 

CNY Cenhro. Inc. 53 Buses 45 0 53 Bueee 45 0 2D0 Coutend Avenue Frank KoblieMl 
200CoriendAvenue 103 Buses 43 2 103Busee 43 2 10eBusee 140 lato*ihen 140 Sywscuse.NswYook Johnb "anoek 

Syracuse, New York 13202 9 yVne S 2 9 Vane 6 2 9 Vane 40 Duke Bailey 
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APPENDIX D 

TRAFFIC ZONES: DEFINITION OF BOUNDARIES AND EVACUATION ROUTES 

USTED BY TOWN 

Town of Scrib 

Zone 1 A: The portion of ERPA 1 east of Sunset Bay Creek.  

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

Zone 1 B: 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 
1 and 2).  

Route: Lake Road (Route 1A) to Route 29 south to Route 1 east (North Road) to 
N.Y. 104B east to N.Y. 3 north.  

Zone 1 C: The portion of ERPA 1 west of the Penn Central Railroad tracks.  

Route: Lake View Road south to Route I west (North Road) to Creamery Road 
south to Kiocks Comers Road to Route 4 east to N.Y. 176 south.  

Zone 2C: The portion of ERPA 2 in the Town of Scriba.  

Route: Route 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.  

Route: Lake View Road south to Route 1 west (North Road) to Creamery Road 
south to Kiocks Comers 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 
and Cliff Road.  

Route: Lake Road (Route 1A) west to Route I east (North Road) to Creamery 

Road south to Kiocks Comers 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 Comers Road to Route 4 east to N.Y. 176 
south..  
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Town (Continued) 

Zone 6A: 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: Route 1 east (North Road) to Creamery Road south to Kiocks Corners 

Road to Route 4 east to N.Y. 176 south.  

Zone 6B: 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 Klocks Corners

Route: 

Zone 10A: 

Route: 

Zonel0B: 

Route: 

Zone 11A: 

Route: 

Zone 19A: 

Route: 

Zone 19B: 

Route: 

Zone 19C: 

Route: 

Zone 19D: 

Route:

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 Mohawk 

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.  

Kiocks Comers 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 19 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 Railroad tracks.  

Route 53 south to Kingdom Road to Route 57 south.  

The portion of ERPA 19 west of the Penn Central Railroad tracks.  

Route 481 south.

Town of New Haven 

Zone 2A: The portion of ERPA 2 east of Sunset Bay Creek.  
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Town of New Haven (Continued) 

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

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

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

N.Y. 3 north.  

Zone 4A: The portion of ERPA 4 north of Route 1 (North Road).  

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

Zone 4B: The portion of ERPA 4 south of Route 1 (North Road).  

Route: Route 6 south.  

Zone 4C: The portion of ERPA 4 south of Route I (North Road) and west of Mack 
Road and Catfish Creek.  

Route: U.S. 104 east to Route 6 south.  

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

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

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

Route: U.S. 104 east.  

Zone 7C: 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: Route 6A south to Route 6 south.  

Zone 8A: 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).  

Route: U.S. 104 east.  

Zone 8B: The portion of ERPA 8 south of Stone Road (Country Home Road) and 
east of Catfish Creek and Kirby Road.  

Route: Route 35 south.  

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

Route: Route 6 south.  
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Town of New Haven (Continued) 

Zone 9A The portion of ERPA 9 east of Mud Lake Road (Route 51), south of Lilly 
Marsh Road, and east of the creek between Ully Pond and Route 51.  

Route: Darrow Road south to Route 6 south.  

Zone 9B: The portion of ERPA 9 west of the creek between Ully Pond and Route 51, 

north of Lilly Marsh Road, and west of Mud Lake Road.  

Route: Route 51 east to Route 6 south.  

Town of Richland 

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 

Fort Leazier Road, and north of Countryman Road, Clark Road and Potter 

Road.  

Route: N.Y. 3 south.  

Zone 151B: 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: The portion of ERPA 15 south of Potter Road and Clark Road, and west of 

N.Y. 3.  

Route: Fravor Road south to U.S. 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.

Villale 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.  
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Villace of Mexico (Continued) 

Route: N.Y. 3 south.  

Town of Palermo 

Zone 1 8A The portion of ERPA 18 in the Town of Palermo.  

Route: Route 35 south.  

Town of Volnev

Zone 18B: 

Route: 

Zone 20A: 

Route: 

Zone 20B: 

Route: 

Zone 20C: 

Route: 

Zone 20D: 

Route:

The portion of ERPA 18 in the Town of Volney.  

Route 6 south.  

.The portion of ERPA 20 east of N.Y. 176.  

Silk Road south.  

The portion of ERPA 20 west of N.Y. 176 and east of Black Creek.  

N.Y. 176 south.  

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

Route 53 south to Kingdom Road to Route 56 south.  

The portion of ERPA 20 west of the Penn Central Railroad tracks.  

N.Y. 481 south.

Town of Minetto 

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

Route: N.Y. 48 south.  

Zone 21 B: The portion of ERPA 21 south of Route 25 and east of West Fifth Street 
Road.  

Route: Route 8 south.  

Zone 21 D: The portion 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
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Town of Osweao 

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

Town of OsweI (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 of 

Bunker Hill Road, south of Thompson Road, east of Thompson Road and 

south of U.S. 104.

Route: 

Zone 220: 

Route: 

Zone 12A: 

Route: 

Zone 12B: 

Route: 

Route*: 

Zone 12C: 

Route: 

Zone 13A: 

Route: 

Zone 13B:

Route:

Route 7 south.  

The portion of ERPA 22 north of U.S. 104, west of Thompson Road, north 

of Thompson Road and west of Bunker Hill Road.  

U.S. 104 west.  

The portion of ERPA 12 north of U.S. 104 and east of East 13th Street.  

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

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

of Route 4, and east of East 9th Street.  

Route 4 east to Route 53 south to Kingdom Road to Roue 57 south.  

Route 4 east to Route 176 south.  

The portion of ERPA 12 west of East 9th Street and south of Route 4.  

N.Y. 481 south.  

The portion of ERPA 13 south of U.S. 104 and east of West Fifth Street 

Road.  

N.Y. 48 south.  

The portion of ERPA 13 south of U.S. 104, west of West Fdth Street Road, 

and east of Hillside Avenue.  

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 126.
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Zone 13C: 

Route:

The portion of ERPA 13 north of U.S. 104 and west of Hillside Avenue.  

U.S. 104 west.
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APPENDIX F

METHODOLOGY TO CALCULATE EVACUATION CAPACITIES 

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

Capacity Manual (HCM), as it represents the current standard methodology in evaluating 

travel facilities. 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 facilities 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 1985 Highway 

Capacity Manual (HCM), the general relationship describing traffic operations on these 

roadway segments is as follows: 

SFi = (2800 passenger cars per hour) x (V/C)i x fd x fw x fhv 

Where: SFi = Total roadway service flow rate in kgtb directions for prevailing 

roadway and traffic conditions, for a specified level-of-service, in 

vehicles per hour; 

(V/C)i = ratio of flow rate to ideal capacity for a specified level of service, 
obtained from Table 8-1 of the HCM; 

fd = adjustment factor for directional distribution of traffic, obtained from 
Table 8-4 of the HCM; 

fw = adjustment factor for narrow lanes and restricted shoulder width, 

obtained from Table 8-5 of the HCM; and 

fhv = adjustment factor for the presence of heavy vehicles in the traffic 
stream.  

Table 8-1 of the 1985 HCM tabulates (V/C)i 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 cars 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 0.97 (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 travel characteristics 

generally vary, even if only slightly, when proceeding along the particular route in 

question. As such, various factors must be applied to a linkis 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 90 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 Unk Number 47 (Route 57 from Kingdom Road to Howard 
Road) were computed as follows: 

SFi = 2800 x (V/C)i x fd x 1w x fhv x fone way 

SFLOS D = 2800 x 0.64 x 0.75 x 0.68 x 0.98 x 0.80 = 717vph 
SFLOS E = 2800 x 1.00 x 0.75 x 0.81 x 0.98 x 0.80 = 1334 vph 

Basic Freeway /Multilane Highway Seoments 

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: 

SFi = MSFi x N x fw x fhv x fp 

Where: SFi = 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; 

MSFi = 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 

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 begins with the selection of the maximum service flow rate based on a 

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 a maximum capacity 

per lane associated with a specific design speed as follows: 

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

The base evacuation capacities at level-of-service E were further modified by a (V/C)i 

factor. The (V/C)i 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: 

LOS ME S0DeSp 
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 (fw) 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"-oot 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 freeways 

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 (f ) with values of 0.75 and 1.00 used to respectively reflect least (LOS D) and 

most (LOS E) efficient traffic stream chlractenstics.  

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 multilane facility.  

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

D and E for Link Numbers 163 (1-81 from Syracuse to Route 49 - a freeway segment) 

and 200 (Route 3 from Route 48 to 1st Street - a multilane highway segment), as 

example computations, were computed as follows: 

Freeway Link No. 163 

SFi = MSFixNxfwxfhvxfp 

SFLOS D = 1850 x 3 x 0.98 x 1.00 x 0.75 = 4079 vph 

SFfLOS E = 2000 x 3 x 1.00 x 0.98x 1.00 = 5880 vph 

Multilane Highway Link No. 200 

SFi = MSFix N XfwXfhvxfe 

SFLOS D = 1450 x 2 x 0.94 x 0.98 x 0.75 x 0.95 = 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 flow 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 = Sox N xfwxfhvxfgxfpxfbbxfaxfrtxfltxG/C 

Where: S = Saturation flow 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; 

So = ideal saturation flow rate per lane, usually 1,800 pcpgpl; 

N = number of lanes in the lane group; 

fw = adjustment factor for lane width; 12-ft lanes are standard; given in 

Table 9-5 of the HCM; 
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fhv = adjustment factor for heavy vehicles in the traffic stream, given in 

Table 9-6 of the HCM; 

fg = adjustment factor for approach grade, given in Table 9-7 of the HCM; 

fp = adjustment factor for the existence of a parking lane adjacent to the 
lane group and the parking activity in that lane, given in Table 9-8 of 
the HCM; 

fbb = adjustment factor for the blocking effect of local buses stopping 
within the intersection area, given in Table 9-9 of the HCM; 

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

frt = adjustment factor for right turns in the lane group, given in Table 9-11 
of the HCM; 

fit = adjustment factor for left turns in the lane group, given in Table 9-12 
of the HCM and; 

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

The lane width factor (fw) 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 vehicles in 
an emergency situation will not make up a significant proportion of the traffic stream.  
Adjustment factors (fg) reflecting 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 (fbb) 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 0.90 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.  

F-5
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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-of.  
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 = Sox N xfwxfhvxfgxfpxfbbxfaxfrtxfltxG/C 

SLOSD = 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 = 
908 vph 

SLOSE = 1800xlx1.00x0.99x0.99x0.85x1.00x1.00x0.85x0.95x0.90 = 
1090 vph 

Adverse Weather Effec"t 

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 (resulting 
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 Level 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.  

F-6
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Comparison of 1965 and 1985 Hiahway Caoacty 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 manuals predecessor, the 1965 Highway Capacity 
Manual, that was the accepted standard methodology 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).  

Facility Service Volumes 
1965 HCM 1985 HCM 

Facili Tape LOS LOS LOS LOS 

2-Lane, 2-Way 696 1200 844 1516 
Freeway 2404 3440 2775 4000 
Multilane Highway 2660 3800 1847 3078 
Signalized Intersection 659 1136 1112 1334 

F-7
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APPENDI G

EVACUATION TRAVEL TIMES 

BY EMERGENCY RESPONSE PLANNING AREAS 

This appendix includes evacuation travel time estimates 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 GrouDs 

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 a 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 I - Determine the appropriate scenario (i.e. - School-in-Session) [ 

"* 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 after a severe winter 

storm 

* 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 ETT-E 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 evacuation 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 5? A. 2:10 
* Fully evacuate the EPZ? A. 4:10 

0. How long will it take for the permanent resident population without autos to: 

"* Fully evacuate ERPA 16? A. 0:40 
"• Fully evacuate the EPZ? A. 4:30 

0. How long will it take for the Special facilities population to: 

* Fully evacuate ERPA 4? A. 1:10 
* Fully evacuate the EPZ? A. 13:20 (Multiple wave evacuations 

substantially increase special facility 
evacuation times.) 

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

Fully evacuate ERPA 5? 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 16? 

* Fully evacuate ERPA 22? 
"0 Fully evacuate the EPZ?

A. 0:40 (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.

A. 4:00 
A. 4:10 

G-3 Rev. July, 1993 
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EVACUATION TRAVEL TIME ESTIMATES BY ERPA 
CLASSIC WEEKEND SCENARIO 

NORMAL WEATHER

Resident Population 
With Autos Without Autos 

From - To From - To 

4-00- 6:40 1:10- 2.00 
2:00 - 3.00 1.'00 1:50 
4.=0 - 6:50 1:10 - 2:00 
1.50- 2:50 2:10 3:10 

4:00 - 6:40 1:10 2-00 

4:00 - 6:50 4:20 - 7:10 

1:50 - 2:50 0.50 0:50 

0:50 - 0:50 1.:00 1:00 

0:50 - 0.50 1:00 - 1:00, 
4:00- 6:40 4:00 6:40 

2:50 - 5:00 4:20 - 7:10 

4;2 - 720 4:20- 7:10 

2;30 - 4.00 3.00 - 4:30 

1:40 - 2:50 1:50 - 2:50 

1:40 - 2:50 1:20 - 1:20 

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

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

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

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

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

1:40 - 2:40 1M50 2:50 

2"30 - 4:00 2:40 - 4:10

ALL 4:20- 7:20

From - To 

1:10 - 1:10 

9:40 -1120 
12:20 -14.00 

2:30 - 4:.0

4"20 - 7:10 12:20 -14:00

EVACUATION TRAVEL TIME ESTIMATES BY ERPA 
HARBOR FEST WEEKEND SCENARIO 

NORMAL WEATHER

Resident Poculation 
With Autos Without Autos 

rom. -To From - To 

3:10 - 5:10 1:10 - 200 
1:10 - 2:10 1'00 - 50 
3:10. - 5:10 1:10 - 2.00 

1.00 - 2:10 1:10 - 2:20 

3:10 - 5:10 1:10 - 2.00 

3:10 - 5:10 3:20 520 

050- 2.100 050 - 0:50 

0,50- 050 1:00- 1.'00 

0:50 - 0:50 1:00 - 1:00 

3:10 5:10 3:10 - 5:10 

220D 3:50 3:10 - 5:10 

4:40- 6:50 5:00 - 7:10 

6:40 - 10.30 6:50 - 10:50 

0:40 - 2:00 0:50 - 2"00 
0:40 - 2.00 120 - 120 
0:40 - 0:40 0:40 - 0:40 

0.40 - 0:40 1:10 - 1:10 

0:40 - 0:40 0.50 - 0:50 

420- 620 420 - 6:30 

4:10 - 6:20 4:20 - 630 

1-:40 - 2:40 1"50 - 2:50 

6:30 - 10230 620 - 10:20

6:40 -10:30 6:50 * 10"50

Special Facilties 

From -To • 

1:10 - 1:10 

10:50 -12:50 
1320 -16:40 

6:10 -10:10 

1320 -16:40

Rev. No. 6

ERPA 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
is 
16 
17 
1s 
19 
20 
21 
22

Transiemts 

From - To 

4.:00- 6:40 

1.00- 1:00 

400 - 6:50 
1:50.-2:50 

4:00 6:40 

4:10 7.00 
2:30 - 4.00 
1:40- 2:50 
1:40 - 2:50 

2:30 4:00 

4:10 7:00

ERPA 
1 
2 
3 
4 

6 7 

9 
10 
11 
12 
13 
14 
15 
16 

17 
Is 
19 
20 
21

ALL

Transieont 

From - To 
3:10 - 5:10 

1.00- 1.0 

3:10- 5:10 

4:2 - 6:20 
6:10 - 10:10 
0:40 - 2:00 
0.40 - 2:00 

6:10 .10:10 

6:10 - 10:10
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TABLE G-1 

EVACUATION TRAVEL TI ESTIMATES BY ERPA 

NORMAL WEATiER 

Nowe: 

(1) The evacuaiott travel ame rangeS presented in tis Table ate based an operaotioal sategies indicated m me evacuation mpemrttam on 

procavures. Lower bound evacUationt trvel times isnoaSrt mes) can be anticipated when: 

(a) Unexec"ted long-lerm caacitfy restrictions on key higrmway links owing to incidents such as 8ccidcsnts.vehlto breaxcowns. and 

htgnway consotrction. do not occur, 
(b) A hign tae of operational readiness (traffic control oficers moblized. traffic contr devices Operational. all busas stationed to b•girn 

their on" nsna) ia aumneo.  
(c) An informed and cooperative public follow directions as istruc•ed.  

(d) Dry rosawey conditions exist.  

Upper bound evacuation travel times (longer times) are ,eorsentxtive of a sitation wheo: 

(a) catiacry rescions ad•Oerse•y affect traffic flow. bi t:: rt pmoint wnere a breakdowf in traffic flow would reeault 

(b) A low stale of operational resdiness resufts from minims. mimml zation of tne emergency worforce: 

(c) A iow aegree of cooperation from me public occurs.  

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

(2 The evacuation travel time ranges are indicated as hours:minuteas. and incude 20 minutes of public preoaration time.  

(3) The population subgroups indicated in this Table are: 
Ia) resident Population (with and without automobes); 

(b) soeciai facilitie (schools. colleges. nursing homes, hospitals. other health care facilities. residential facilities such as group homes.  

convents, and monaatenes): 

(a) transients employees. vstors to park&. resent and dasy camps. hotels. and motels).  

(4) Gave in ,us Table indicates mat nerte s no special taeity or tfansent population in the given ERPA.  

(5) The evacuation travel isme ranges presented in this Table assume a eimultsneous evacuation of the entre EFZ. The evacuatOn travel 

time for any indNiiual E=PA in a saged evacuaton will not eceed me travel time range mdicsatd n this Table.  

(6) All limes have been rounded to tne neaemst 10 minutes.  

(7) Soecial facility evacuaton travel times include me time for me muttiwave trips 10 evacuate the non-ambutalory population who reouire 

transport oy a•Douianci.  
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EVACUATION TRAVEL TIME ESTIMATES BY ERPA 
SCHOOL."-SESSION SCENARIO 

NORMAL WEATHER

Resident Population 
With Autos Without Autos 
From - To From -T 
220 - 30 2:30- 4.O0C 
2:10- 3:40 220 - 3:50 
1:50 - 2:50 2:0 - 4:00 

1:00 * 1:50 1:10 - 2.40 

2:10- 3:40 2:30- 4.00 
4.00 - 7:10 4:20 - 7"30 

1:00- 2:30 1:oo - 2:40 

0:0 - 2:30 1:00 - 2:10 
00 - 1:40 1:00 * 2w 
2:10 - 3:40 1M50- 2:50 
4.00- 7:10 4:10 - 7:30 
4:10 - 720 420- 730 
4:00 - 6:30 430- 6=50 
0:40 - 0:40 0:50 0:50 
OW50 . 23 120 - 3:00 

0:40- 220 0:40- 220 
0:40. 2:10 120- :220 
0:40 1:40 - 0:50 - 2.00 

4.00- 7:10 4:10 * 7.0 

3:50- 7:10 4:10- 7.00 
2:40- 4:30 2:50- 4:40 
4:00- t"0 4:10 6:40

ALL. 4:10- 7:20

Spcial Facilities 

From -To 

1:10 -. :0 

10150 -12±40 
1320 -1520 

0:40 220 
0:.40 - 1150 

2:40 - 4.30 
4'00 - 60

4=0 - 7:30 13:2 -1520

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

NORMAL WEATHER

Resident Poaulalion 
With Autos Without Auto* 
From -To From- To 

220 - 3:50 2X30 4-00 
2:10 - 3:40 2 320 03:W 
2:10 - 320 2,10 4=0 
2.00. - 3:10 2:10 320 
2:10 - 3:40 2:30 4.'00 
4:00- 7:10 420 - 7:30 
1:50- 3:00 1:00 2:10 
0:50 - 2:00 1:00 - 1.00 
0:50 - 1:40 1-00 . 200 
2:10 - 3:40 2= 0 3:10 
4:00 - 7:10 4:10 - 720 
4:00 - 7:10 4:10- 720 
400 - 620 420 6105 
1:50 - 3.00 2:00 - 3:00 
1:50 - 3.00 120- 2:30 
0:40 - 1:50 0:40 - 2.00 
0:40- 1:40 1:10 2.00 
0:40 - 1:40 0:50 - 1:40 
4:00 * 7:10 4:10 7.:00 
3-50- 7:00 4:10 - 7:=0 
2:30 - 4:10 2:40. 420 
4:00 - 6:20 4:00 6"30

4-00 - 7:10

Special Fecilities 

From -To 

1:10 2-00 

100 .1250 
1320 -1520 

0:40 - 0:40 

0:40 - 0.40 
4:00 620

4:20 7- .30 1320 -15:20

Rev.No. 6

ERPA 

2 
3 
4 
5 
6 

7 
8 

10 
11 
12 
13 
14 
15 
iS 
17 
18 
19 
20 
21 
22.

From - To 
2.0- 3".0 

2:10 3:40 

1:00- 1:0 
1:50 -2W 

4:00 7:10 
.00- 2;30 

0:50 2:30 
0:50 1:40 
2:10 - 3:40 
4:00 - 7:10 
4:10 - 720 
4:00 - 6:30 

0:50 - 2:30 
0:40 220 
0:40- 1:50 
0:40 1.50 
2:50 - 4:10 
3:0 - 7:10 
2:40 - 4:30 
4'00 - 6M30 

4:10 720

EPPA 
1 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
Is 
16 
17 
18 
19 
20 
21 
A2 

ALL

Trsnsiamts 

From - To 
220 - 3:50 
2:10- 3:40 

2.00 - 310 
200 - 3:10 
4-0 - 7:10 
1:50 - 3:00 
0:50 - 2.00 
0:50 - 1:40 
2:10 - 3:40 
4-00 - 7:10 
4:00- 7:10 
400- 620 
1:50 - 3:00 
1.-50 - 3:00 
0:40 - 1:1 
0:40 - 0:40 
0:40 - 1:40 
3-00- 420 
3.0- 7.:00 
2:30- 4:10 
4.00- 620 

400 - 7:10
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TABLE G-2 

EVACUATION TRAVEL TUvM EST24ATF-S BY ERPA 

ADVERSE WEATHE 

(1) The evacuautio travel time ranges prasmead mn tis Taebbe are based Oni Strb~fa ategies indicated ir. vie evacuSIDO8 uyI4O~M"Dm~Eel 

(Z~ The evacunofi travel time ranges are indicated as nouwmmmaas. and include 20 minutes of public pteparman time.  

(3) Adverse weamef c0Edibarm are considereGd to ba a slippery roadway surface ieg.., due M trown or ice). and/Of reduced visi~bility (eg.due to 

tog, heavy rain. ore& sevea tmunderstom whic May create waffic dialuotobns as a ,eaa* ot downed us"e or poweftittam.  

(4) The popuilaton ,*bgrou~a indicatad in 0"s Table weg: 

jaltefealdaft paouleaffan (wch and wM%0i4jt aAolmobuhdeal 

(Mi special tagiliess (schoobla. co"9ege. nursing homea. hoapitala. cow healin ewe lacilraqee residential Ilacilibes such as group, homas.  

cofWvfls. and monsalMn.5) 

(cl Uanveie 4ruemnooyeem. vueoru to pantsa readafi and day cafmba hoam"S and matals).  

(5) Gaps in uIat Table mndwiatogdtames If no apeWfcia Sility of Vat-iett polavimoO Uinto en 9m WA.  

(6) The evacubofl svwel lime ranges presented in disi Table assumfe a samuftotleouSsevacuSOCI of me error* EPZ.- The evacuabon euvel time tor 

any individual ERA in a alleged evacuation will not ezced tie tavel time range indiCIIed in mhis taml.  

(7) All fames have been rounded w to neares 10 mmufast.  

(8) Sciecial facility evacualiOn aravell fames include Mie time for tini Mulbwave Mrps Wo evacua&e the Mon-ambuIlaofy poputabon who require 

tranacoot by amouiaaice.  
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TABLE G-3 

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

NORMAL WEATHER

Resident Poautation Wt Autos Wihu t 
From -T From -T 

2:20 - 3:50 2:30 - 4:00 
2:10 - 3:40 2:20 - 3:50 
1:50 - 2:50 2:30 - 4:00 
1:00 - 1:50 1:10 - 2:40 
2:10 - 3:40 2:30 - 4:00 
4:00 - 7:10 4:20 - 7:30 
1:00 - 2:30 1:00.- 2:40 
0:50 - 2:30 1:00 - 2:10 
0:50 - 1:40 1:00 - 2:00 
2:10 -. 3:40 1:50 - 2:50 
4:00 - 7:10 4:10 - 7:30 
4:10 - 7:20 4:20 - 7:30 
4:00 - 6:30 4:30 - 6:50 
0:40 - 0:40 0:50 - 0:50 
0:50 - 2:30 1:20 - 3:00 
0:40 - 2:20 0:40 - 2:20 
0:40 - 2:10 1:20 - 2:20 
0:40 - 1:40 0:50 - 2:00 
4:00 - 7:10 4:10 - 7:00 
3:50 - 7:10 4:10 - 7:00 
2:40 - 4:30 2:50 - 4:40 
4.00 - 6:30 4:10 - 6:40

ALL 4:10 --7:20 4:30 - 7:30

From - T 

1:10 -2:00 

10:50 -12:40 
13:20 -15:20 

0:40 -2:20 
0:40 - 1:50 

2:40 -4:30 

4:00 -6:30 

13:20 .15:20

Notes: 

(1) The evacuation tn.vol time ranges presented in tlis Table awe baed on operational egis indicated in the evacuation 

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

(a) Unexpected long-term capacity reso ctions on key highway inks owing to incidents such as accideri'a,vohiclo 

breakdowns, and highway construction, do not owcu, 

(b) A high a*e of operational readiness (taffic control officens mobilized. traffic control devices operationaL all buses 

staioned to begin their ina un's) is astained: 
(c) An informed end cooperative public follow directions as instructed.  
(d) Dr roadway conditions exist.  

Upper bound evacuation travel times (longer times) are representative of a Uaftuton whore: 
(a) Capacity re•sc:ons advernely sttled trelic flow. b4. not to te point where a breakdown in trafc flow would reau 
(b) A low se of operational readiness result from minmal mobillabon of the emwewgcy worldorce; 
(c) A low degree of cooperation from the public occurs 
(d) A Eght rain or sw shower results in wet pavement.  

( The evacuation travel time ranges are indicaled a" houra:minutes, and include 20 minutes of public preparaton time.  

(3) The population subgroups indicated in thie Table are: 
(a) resident population twith and without automobiles); 
(b) special tacilities (schools. colleges, nursing homes. hospitals, other health care faciNties, residential facilities such as 

group homes. convents. and monastenes): 

(q) transients (employees, visitors to park&. resident and day camps., hotels. end motels).  

(4) Gape in this Table indicates that there is no special facility or transient population in the given ERPA.  

(5) The evacuation travel time ranges presented in this Table assume a 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) AMl times have been rounded to the nearest 10 minutes.  

(7) Special facility evacuation travel times include the time for the multiwave trips to evacuate the non-ambulatory population 

who require transport by ambulance.
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FRPA 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22

Transients 

From - To 
2:20 - 3:50 
2:10 - 3:40 

1:00 - 1:50 
1:•0 - 2:50 
4:00 - 7:10 
1:00 - 2:30 
0:50 - 2:30 
0:50 - 1:40 
2:10 - 3:40 
4:00 - 7:10 
4:10 - 7:20 
4:00 - 6:30 

0:50 - 2:30 
0:40 - 2:20 
0:40 - 1:50 
0:40 - 1:50 
2:50 - 4:10 
3:50 - 7:10 
2:40 - 4:30 
4:00 - 6:30 

4:10 - 7:20



TABLE G-4 

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

ADVERSE WEATHER

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ALL

Resident Poputation 
With Auras thut 0 

4:30 4:40 
4:30 4:40 
3:30 4:40 
2:10 3:10 
4:30 4:40 
9:00 9:10 
3:00 3:10 
3:00 230 
2:00 2:10 
4:30 3:20 
9:00 9:10 
9:00 9:10 
8:00 8:30 
1:40 0:50 
3:00 3:20 
2:50 2:50 
2:30 2:50 
1:50 2:20 
8:50 8:40 
8:50 8:40 
5:30 5:40 
8:00- 8:10

9:00 9:10

220 

15:10 
18:30 

2:50 
2:10 

5:30 
8:00 

18:30

Transient 4:30 
4:30 

2:10 
3"20 
9:00 
3:00 
3:00 
2:00 
4:30 
9:00 
9:00 
8:00 

3:00 
2:50 
2:10 
2:10 
5:10 
8:50 
5:30 
8:00 

9:00

Notes: 

(1) The evacuation travel time mnge presented in tis Table wre based on operational strawgies indicated in tie evacuaofn 

implementation procedures.  

(2) The evacuson trvel time ranges are indicated as houn-n'.utes. and include 2 minutes of public preparation time.  

(3 Adverse weather conditions are considered to be a slippery roadway surface (e.g. due to snow or ice). and/or reduced 

visibility (e.g.. due to fog. heavy rain, or e severe taundersteorm whc may create h disrWptions as a aeuf of downed 

tee or powerfinee).  

(4) The populaion subgroups indicated in Vi Table ae: 

(a) resident populn w and waxlut amobie); 

(b) specia facilities; (schools, colleges, nursin homes. hospitals. other heaMl cae faclities. residenial facwlties such es 

group homes, convents, and monasteres); 

(c),anske (employees. vistoM to par•s. resident and day camps, hotes, and motels).  

(5) Gaps in th Table indicates luathere is no speca f ua•cy o transient populOf in e ginE WA.  

(a) The evacuation travel time ranges presented in Noii Table maume a simultsaneoM evacuation of the artr EP7. The 

evacuatbon travell tim for asy r'lvidual ERPA in a staged wevcualbon wil not weoed tle travel tam range indicated in 

this tabkL 

(7) All times have been rounded to lie neae 10 minutes.  

(8) Special facility evacuation travel times include the time for the multi-wAve trips to evacuate the non-ambulatory population 

who require mranport by ambulance.
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TABLE G-5 

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

NORMAL WEATHER

Resident Population 
WIth Autos With Aut 
From -TFrom 

2:20 - 3:50 2:30 - 4:00 
2:10 - 3:40 2:20 - 3:50 
2:10 - 3:20 2:30 - 4:00 
2:00 - 3:10 2:10 - 3:20 
2:10 - 3:40 2:30 - 4:00 
4:00 - 7:10 4:20 - 7:30 
1:50 -3.00 1:00 - 2:10 
0:50 - 2:00 1:00- 1:00 
0:50 - 1:40 1:00 - 2.00 
2:10 - 3:40 2:00 3:10 
4:00 - 7:10 4:10 - 7:20 
4:00 - 7:10 4:10 - 7:20 
4:00 - 6:20 4:20 - 6:50 
1:50- 3:00 2:00 - 3:00 
1:50 - 3:00 1:20 2:30 
0:40 - 1:50 0:40 2:00 
0:40 - 1:40 1:10 2:00 
0:40 - 1:40 0:50 - 1:40 
4:00 - 7:10 4:10 - 7:00 
3:50 - 7:00 4:10 7:00 
2:30 - 4:10 .2:40 - 4:20 
4:00 -620 4:00 - 6:30 

4:00 - 7:10 4:20 - 7:30

From -To 

1:10 -2:00 

10:50 -12:50 
13:20 -15:20 

0:40 -0:40 

0:40 -0:40 

4:00 -6:20 

1320 -15:20

(1) The evacuation triel time ranges presented in tis Table am based on operational strategies indicated in the evacuation 
implementation procedures. Lower bound evacuation travel tieas (shorter bmes) can be anticipated when: 
(a) Unaxp d long-term capacity restrictions on key highway Inks owing to incidents such as accidents.vehicle 

breakdowns, and highway constuct'on. do not occur.  
(b) A high stats of operational readiness (taffi control officers mobliized. traffic control devices operatonaL all buses 

stationed to begin their intial runs) is aaained; 
(c) An informed and cooperatve public follow direcions as instructed.  

(d) Dry roadway conditions exist.  

Upper bound evacuation travel times (longer times) are spiesetntv ofa a alkin where: 
(a) Capacity restrictons edversely affect traffic flow, but notto the point wher a breakdown in traffic flow would result 
(b) A low @we of operonalw readiness results trm minimal mola n of the emergency worrdote; 
(c) A low degree of cooperaion from the public occutm 

(0) A fight rain or shnow shower rasull in wet pavement 

2 The evacuation twvel time ranges, re indicated as houra:minutes. and include 2D minutes of public preparaton time.  

(3) The populaton subgroups indicoad in this Table ars: 

(a) resident population (witi and without automnobiles): 
(b) special facilities (schools. colleges, nursing homes, ho••pals, other heoa cae facilities, residential facilities such as 

group homes. convents. and moauseners); 

(c) transient (employees, visitors to park., resident and day camps. hotels, and motels).  

(4) Gaps in this Table indicates that there is no special facility or trnsient population in the gien ERPA.  

(5) The evacuation travel time ranges presented in this Table asaume a simultaneous evacuation of the entire EPZ. The 

evacuation travel time for any individual ERPA in a staged evacuation will not exceed the travel lime range indicated in 
this Table.  

(6) All times have been rounded to the nearest 10 minuts 

(7) Special facifTly evacuation travel times include the time for the multi-wave trips to evacuate the non-ambuiatory population 
who require transport by ambulance.

G-10

Rev. No. 6

Rev. July, 1993 

Page K-132

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ALL

Transients 

From -T 
2:20 - 3:50 
2:10 - 3:40 

2:00 - 3:10 
2:00 - 3:10 
4:00 -7:10 
1:50 - 3:00 
0:50 - 2:00 
0":5 - 1:40 
2:10 - 3:40 
4:00 - 7:10 
4:00 - 7:10 
4:00 - 6:20 
1:50 - 3:00 
1:50 - 3:00 
0:40 - 1:50 
0:40 - 0:40 
0:40 - 1:40 
3:00 - 4:20 
3:50 - 7:00 
2:30 - 4:10 
4:00 - 6:20 

4:00 - 7:10



TABLE G-6

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

ADVERSE WEATHER 

Resident Population 
FRP WIth ALuto XWfthlgAA1t .SpLe!!beff Transient 

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 

a 220 2:00 2:20 

9 2.00 22D 2:00 

10 4:30 4.00 4:30 

11 8:50 9:00 - 8:50 

12 8:50 9:00 15:20 8:50 

13 7:50 820 18:10 7:50 

14 3:40 3:30 3:40 

15 3:40 2:50 - 3:40 

16 2:10 2:20 1:30 2:10 

17 2:00 2:20 1:40 

18 2:00 2:00 2:00 

19 8:50 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 

Nou= 

(1) The evacuation tavel time ranges prented in this Table we based on operalw stratgies infw~aaed in the uation 

implementaton procedures.  

2 The evacuation tavel time ranges are indicated as hours~minutss, and include 2D minutes of public preparation time.  

(3) Adverse weather conditions are considered to be a slippery roaway suwrf (e.g. due to sno or ice). and/or reduced 

visibility (e.g.. due to fog. heavy rain, or a severe tfwnderstorm which may treat* c disruptions as a reault of dorwned 

uses or powe rnes).  

(4) The populafion subgroups indicated in this Table am: 

(a) resident populabon (with and without autrmobiles); 

(b) apeal lacillbes (schools. ceges., nursing homes. hospl•tas. other health cwe faclities. residential facties such as 

group homes. cnvernt. and monaMries); 

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

(5) Gape in this Table "niames thatthese is no special facility or transient population in the gien ERPA.  

(6) The evacuston vl wl time range preserted in this Table assume a simultaneous evacuation of the entire EPZ The 

evacuaton travel time fcr any individual ERPA in a staged evacuion wil not e tceed travel time range indicaud in 

this table.  

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

(8) Special facMlty evacuation travel times include the time for the multiwave tips to evacuate the non4kmbul8aoY 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

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ALL

Resident Poopuation With Autos; hu 
From - T From - To 

1:50 - 3:00 1:10 - 2:00 
2:00 - 3:00 1:00 - 1:50 
1:50 - 2:50 1:10 - 2:00 
1:50 - 2:50 2:10 - 3:10 
1:50 - 2:50 1:10 - 2:00 
2:20 - 3:50 2:30 - 4:10 
1:50 - 2:50 0:50 - 0:50 
0:50 - 0:50 1:00 - 1:00 
0:50 - 0:50 1:00 - 1:00 
1:50 - 2:50 1:50'- 2:50 
2:20 - 3:50 2:30 - 4:00 
2:20 -4.00 2:30 - 4:10 
2:30 - 4:00 3:00 - 4:30 
1:40 - 2:50 1:50 - 2:50 
1:40 - 2:50 1:20 - 1:20 
0:40 - 0:40 0:40 - 0:40 
0:40 - 0:40 1:10 - 1:10 
0:40 - 0:40 0:50 - 0:50 
2:20 - 3:50 2:30 - 3:50 
2:10 - 3:40 2:30 - 3:50 
1:40 - 2:40 1:50 - 2:50 
2:30 - 4:00 2:40 - 4:10 

2:30 - 4:00 3:00 - 4:30

From - To 

1:10 -1:10 

9:10 -10:30 
11:40 -13:00

2:30 

11:40

-4:00 

-13.'00

Transients 

From - To 

1:50 -2:50 

1:00 -1:00 

1:50 - 2:50 

1:50 - 2:50 

1:50 -2:50 

2:20 4:00 
2:30 - 4:00 
1:40 -2:50 
1:40 -2:50 

2:30 - 4:00 

2:30 - 4:00

Notes: 

(1) The evacuaon travel time ranges presented in this Tabl, ae based on operational strategies indicated in the evacuation 

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

(a) Unexpected long-term capacity restrictions on key highway links owing to incidents such as acciderntvehicle 
breakdowns, and highway •onsutuction. do not occur: 

(b) A high stae of operational readiness •taffic: contol officers mobized, raffic control devices operational, all buse 

stationed to begin their initil rtuns) is attined; 

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

(d) Dry roadway conditions exis.  

Upper bound evacuation travel times (longertmes) we reprntative of a sib indon whe-e: 

(a) Capacity restrictions adversely affect tri•a flow, but tot to the point whets a breakdown m trfc low would reaut 

(b) A low stats of operaonal readiness results from minimal mobilzati ot the emergency woddorce; 

(c) A low degree of ooperabon from the public occurs.  

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

CZ The evacuation travel time ranges we indicated as houm:minutes. and i•lude 20 minutes of public preparation time.  

(3) The population subgroups indicated in this Table are: 
(a) resilent 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 monastevs*); 

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

(4) Gaps in this Table indicates tha there is no special faiity or transient population in the given ERPA.  

(5) The evacuation travel time ranges presented in this Table assume a simultaneous evacuation of the oefntr 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) All times have been rounded to the nearest 10 minutes.  

(7) Special facilily evacuation travel times include the time for the multiwave tips to evacuate the non-ambulatory population 

who require ransport by ambulance.
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TABLE G-8 

EVACUATION TRAVEL TIME ESTIMATES BY ERPA 

SUMMER WEEKEND/HOLIDAY SCENARIO 
ADVERSE WEATHER *

WhWith Autos 
3:30 2.20 
3:40 2:10 
3.30 2:20 
3:30 3:50 
3:30 220 
4:40 5:00 

3:30 2:00 
1"50 1:00 
1:40 ".50 
3:30 3:30 
4:40 4:50 
4:50 5:00 
4:50 520 
320 320 

320 220 
1:40 1:50 
1:40 1:50 

1:40 1:40 
4:40 4:40 
4:30 4:40 
3:10 320 
4:50 5:00

iERE 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

"13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ALL 520

2±00 

1230 
1520 

450 

15I0

Notc 

(1) Theevacuationt tawel lirm amnges pmesnted in tile Table wr based onoperat sw iseindicated in the avacusti 

implementabon procedures.  

( The evacuaton trave time rangeas e indicated as hous:mInutS. and include 2D minutes of public preparation tme.  

(3) Adverse weather conditions are considered to be a slippery n adwayW awlace j40.. due to snow or icm). and/or reduced 

visibility (eg. due to tog. heavy rain. or a severtunde * nWsn which may create t' disýuPnas ma result o downed 

tee or poweilines).  

(4) The populason subgroups indicated in tis Table are: 

(a) resident population (wot and wwim t sm&*obie•-), 

(b) speciai tftes (=choois. cobege. nwuring homes, hospItals. other healt ae taclli. residential tefiee such as 

group homes. convents, and monasteries): 

(c)•transets (employ:ess visitors to parks. reside t sd day camps, hotels. and mot•ls).  

(5) Gaps in this Table Indiae that tie no sp iacWy or Vaient populs•oni nteiven WA 

(6) The evauaon vel--ime ranges .setd In -s Table ausume a stmultaneo evacuation of the entir EL The 

evacuatin travel rne for any individual ERPA in a staged evacuation will not e"e the tI time range indicated in 

thi table.  

(7) ASl times have been rounded to tie nearest 10 minutes.  

(a) Special facility evacution 1avl times include te tme for the mult.wave trip to evacuate tie non.ambulatory population 

who require vranport by ambulance.
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4:50

3:30 

1:50 

3:30 
3:30 

3:30 

4:50 
4:50 
3"20 
3"20 

4:50



TABLE G-9 

EVACUATION TRAVEL TIME ESTIMATES BY ERPA 
WINTER WEEKEND/HOLIDAY SCENARIO 

NORMAL WEATHER

Resident Population 
Wfth Autos 
From - To From 

1:00 - 2:10 1:10 - 2:00 
1:00 - 1:50 1.00 - 1:50 
1:00 - 2:10 .1:10 - 2:00 
1:00 - 1.00 1:10 - 1:10 
1:00 - 2:10 1:10 - 2:00 
2:20 - 3:50 2:30 - 4:10 
0:50 - 0:50 0:50 - 0:50 
0:50 - 0:50 1:00 - 1:00 
0:50 - 0:50 1:00 - 1:00 
1:00 - 2:10 1:00 - 2:10 
2:20 - 3:50 2:30 - 4:00 
2:20 - 4:00 2:30 - 4:10 
2:30 - 4.'00 3:00 - 4:20 
0:40 - 0:40 0:50 - 0:50 
0:40 - 0:40 1:20 - 1:20 
0:40 - 0:40 0:40 - 0:40 
0:40 - 0:40 1:10 - 1:10 
0:40 - 0:40 0:50 - 0:50 
2:20 - 3:50 220 - 3:50 
2:10 - 3:40 2:20 - 3:50 
1:40 - 2:40 1:50 - 2:50 
2:30 - 4:00 2:40 - 4:00 

2:30 - 4:00 3:00 - 4:20

Specia! Fadiite 

From - T 

1:10 -1:10 

8:50 -10:00 
11:20 -12:20 

2:30 -4:00 

11:20 -12:20

Notes: 

(1) The evacuaton travel time ranges presented in this Table am based on operational srategies indicated i the evacuation 

implementron procedures. Lwe bound evacuaton travel times (shorter times) can be anticipated when: 

(a) Unexqected longerrm capacity rm ictbns on key highway links owing to incidents such asccidenot.vehicle 

breakdowns. and highway corstruction, do not ocor 
(b) A high sate of operational readiness; (raffic control afficani mobilted, trfc control devices operational. all buses 

satoned to begin their initial runs) is zzmined: 

(c) An Wdormned and cooperative public follow directions as intsuctad.  
(d) Dry roadway conditions cd*.  

Upper bound vacuabon ravel times ("loer time) am representve of a situation wher: 

(a) Capacity esictons adnrsey affect traffic flow. butnoti the point wher a breakdown in tnrffi flow would result 

(b) A low state of operational readiness resulft from minimal mobiUlatkm of the emergency wortiorce; 

(c) A low degree of coope=r~a from the pub"c-occurs 
(d) A lit ramin or snow ahowfer resub in wet pavemernt.  

C2) The evacuation travel time ranges am indicated as hour:minutes, and include 20 minutes of public preparalion time.  

(3) The population subgroups indicated in Iom Table ar: 

(a) resident population (with and without automobiles.: 
(b) spea facities (sc o colleges. nursing homes, hospitals. other health care facilities, residential facfilis such as 

group homes, convenma and nas"iee): 
(c) ransients (employees. visils to parka. resident and day camps. hotels, and motels).  

(4) Gaps in this Table indicates that there is no special facility-or transient population in the given ERPA.  

(5) The evacuation travel time ranges presented in this Table assume a simultanmous evacuation of the entire EPZ. The 

evacuation travel time for any individuaJ ERPA in a scaged evaca-ton will not excetd the travel time range indicated in 

this Table.  

(6) All times have been rounded to th. nearest 10 minutes.  

(7) Specia facility evacuation travel times incude the time for the multi-wave trips to evaduale the non-ambula doy population 

who require transport by ambulance.
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 " 
16 
17 
18 
19 
20 
21 
22 

ALL

Transients 

From -7" 

1:00 - 1.50 

1:00 -2:10 

2:20 - 4:00 
2:30 - 4:00 
0:40 - 0:40 
0:40 - 0:40 

2:30 - 4:00

4 
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TABLE G-10 

EVACUATION TRAVEL TIME ESTIMATES BY ERPA 
WINTER WEEKEND/HOLIDAY SCENARIO 

ADVERSE WEATHER •

Resident PoDUtation 
With Autos oti 

2:30 2=:2 
2:10 2:10 
2:40 2:20 
1:10 2:00 
2:30 2:20 
4:40 5:00 
1:50 2:00 
1:50 1:00 
0:50 1:00 
2:30 2:30 
4:40 4:50 
4:50 5:00 
4:50 5:20 
0:40 0:50 
1:50 2:20 
1:40 1:50 
1:40 1"50 
0:40 0:50 
4:40 4:40 
4:30 4:40 
3:10 3:20 
4:50 5:00

1 
2 
3 
4 
5 
6 
7 
8 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ALL 5:20

Specia! Facnfliie 

1:20• 

IM 

11:40 
14:40 

4:M5 

14:40

Notu 

(1) The evacuaon travel time ranges Presented in t1is Tab4e am based on operational strategie Indicated in the e5vacuati 

impie ientation procedures.  

(Z The evacuation ravel time ranges are andiCA'd as housn&1re.ý and include 20 minutes of public Preparaton tim.  

() Adverse weaer conditions ami considered to be a slippery roadway surface (e.;g. due to sno-Cor los). andjor reduced 

visibility (eg.. due to fog, heavy rain, or a severe tonder•torm whic may crme trsific diruptio•• a a result at downed 

to"s or powerlines).  

(4) Th population subgroups indicated in tvi Table me: 

(a)resident population (wito and wtooUt; saumobile5) 

p)) special faciltite (schools. colleges, nursing homes hospitals. other healt=1 fcar =04ie. resi1dewOal acll te uhe 

group homes, oonvets. and monasteries); 

(c).Vbanet (employees visitors to pen. resident and day camps, howls. and mot).  

(5) Gaps in Ois Table indicates tohae• is no specia ftac or tansient p°pu °n in toe give WA.  

(e) The evacuaon avwel time ranges presented in 1iis Table asume a smftneow evacuat io ofe ef"re EPfl The 

evacuation iavel time for any individual ERPA in a staged evacuaton will not exceed the i avell r range indicate 4in 

tWi table.  

(7) Ail times have been rounded to toe neswet 10 minulte 

(a) Specia facility evacuation Davel irnes include tOe time for toe rn -mv tips to evacuste the non-nbulatory Population 

who require transport by ambulance.
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4:50

Transienh 2:10 

2:30 

4:o 

4:50 
4".50 
0:40 
0:40

4M50
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TABLE G-11 

EVACUATION TRAVEL TIME ESTIMATES BY ERPA 
EVENING SCENARIO 
NORMAL WEATHER

R-esident Populatio 
With AutosAf t 

From-TFrom-To 
1:50 - 3:00 1:10 - 2:00 
2:00 - 3:00 1:10 - 1:50 
1:40 - 2:40 1:10 - 2:00 
1:50 - 2:50 2:10 - 3:10 
1:40 - 2:30 1:10 - 2.00 
2:20 - 3:50 2:30 - 4:10 
1:50 - 2:50 0:50 - 0:50 
0:50 - 0:50 1:00 - 1:00 

0:50 - 0:50 1:00 - 1:00 
1:40 - 2:30 1:40 - 2:30 
2:20 - 350 2:30 - 4:00 
220 - 4:00 2:30 - 4:10 
3:10 - 5:10 3:40 - 5:30 
1:40 - 2:50 1:50 - 2:50 
1:40 - 2:50 1:20 - 1:20 
0:40 - 0:40 0:40 - 0:40 
0:40 - 0:40 1:10 - 1:10 
0:40 - 0:40 0:50 - 0:50 
2:20 - 3:50 2:20 - 3:50 
2:10 - 3:40 2:20 - 3:50 
1:40 - 2:40 1:50 - 2:50 
3:20 - 5:10 3:20 - 5:10 

3:20 - 5:10 3:40 - 5:30

Special Faciliti 

From - To 

1:10 -1:10 

9:20 -10:40 
11:50 -13:00 

3:10 -5:10 

11:50 -13.00

Notes: 

(1) The evacuation travel time ranges presented in hiis Table am based On "etiol st"ies indicated in the eaution 

impiemen•ation poceures. Lower bound evacuation trel times (sholter times) can be anmcipwaed when: 

(a) Unerpectad longrm capacity restrictions on key highay lnks owing to incidents such as acsdentvehicle 

breakdowns. and htghway construction, do not occur 

(b) A high suta of operatonal readiness (trdfic control officers mobilized, traffic control devces operational. an buse 

taboned to begin their ini"a nsn) is seined; 
(c) An informed and cooperaive public follow direcone as itructd.  
(d) Dry roadway conditions siost.  

Upper bound evacuation travel times (onger tmes) am repreeseftiv of a situaton where: 

(a) Capacity reeirnctors adversety affect irat ic flow, but not to Un eoin where a breakdowl intrattle flow wouldiseeult 

(b) A low of operational readiness results from mnuma mobilizatiofn t the emergency worktome; 

(c) A low degree of cooperation forn the public occurs.  

(a) A ight rain or snow shower results m wet pavement.  

2 The evacuation travel time ranges wre indicated as hom:minem5 and include 2D minuts of public preparation time.  

(3) The population subgroups indicated in this Table we: 
(a) resdoret population (with and without utnomobile••: 
(b) specia facilite (schools, coillg, nursing homes, hospil*ll oh health care facilities, resirdtial tacwlles such as 

group homes. conver•., md monasteres) 

(c) transierait (employees. visitors to parkcs. resident and day camps. hotels, "n motels).  

(4) Gaps in eis Table indicates ta theme is no special fcility or transient population in ft given WA.  

(5) The evacuation travel time ranges presented in this Table assume a simultaneous evacuation of the entire EPZ. The 

evacuation travel time for any individual ERPA in a staged evacuation will not exceed the tavel time range indicated in 

this Table.  

(6) Al times have been rounded to the newest 10 minutes.  

(7) Special facility evacuation travel times include the time tor fte muhtvave tips to evacume the non-ambulasory population 

who requir transport by ambulance.
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1 
2.  
3 
4 
5 
6 
7 
8 
9 

10 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ALL

Trtnsiets 

From - To 

1:40 -2:30 

1:00 - 1:00 

1:40 - 2:40 

1:.50 - 2:50 

1:40 -2:30 

2-20 - 4:00 
3:10 -5:10 
1:40 -2:50 
1:40 - 2:50 

3:20 - 5:10 

3:20 - 5:10
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TABLE G-12 

EVACUATION TRAVEL TIME ESTIMATES BY ERPA 
EVENING SCENARIO 
ADVERSE WEATHER 

Resident Pouat{n 

1 3:30 2M20 3:10 

2 3:40 2:10 
3 3:10 2:20 
4 3:30 3:50 2:00 1:50 

5 3:10 2:20 

6 4:40 5:00 , 3:10 

7 3:30 2:00 3:30 

8 1:50 1:00 " 

9 1:40 150 
10 3:10 3:00 . 3:10 

11 4:40 4:50 
12 4:50 5:00 120 4"50 

13 6:20 650 15:30 620 

14 3:20 3:20 3:20 

15 3:20 2:20 3:20 

16 1:40 T"50 
17 1:40 1:50 
18 1:40 1:40 
19 4:40 4:40 

20 4:30 4:40 
21 3:10 320 620 

22 6:20 6230 6:20 62 

ALL 6:20 6:50 15230 6:20 

Not= 

(1) The evacuation travel tims fangs* presented in 1hie Table we based on operational ~elagige indicated in the, evecustdof 

impiemematstof procedureS.  

(2) The evacuaon gravel time rangee We indicated as hours:minute. and incudo 62 minutes of public preparation time.  

~) Adverse weather conditions aref considered to be a sfippery roadway aztecS (e.g. due to snow or ice). and/or reduced 

visibility (e.g.. d-e to fog. heavy rain. of a severe *a~nderstorm which may create tdiefi disruptions as a resul of downed 

ue"s or powerlines).  

(4) The population subgroups indicated in tis Table sir 

(a) residetnt population (with and wi~ox" automobiles); 

(b) specal! tacilitiesl (schools. collgee. nursin homes. hoeplUls other healthoast lactieab. resiendtial teclltiee such as 

group homes. convenm and monarstees); 

(;)tranwents (employees. vistors to p•*s, resident d day camps. hotels, and motlls).  

(5) Gap• in thes Table indicteS Viet iers is no special facilYi or tansaient populaion in the given EA.  

(6) The evacuton uvtl time ranges pImented in this TablO eume a simltmaneous evarcuo of tie endre EP7. The 

evacustiol travel time for any individual EWtA in a staged evacuation wil not wezesd tie travel Wme range indicated in 

this table.  

(7) Al times have been rounded to the nearest 10 mintea" 

(a) Special faTlity evacuation travel tim include the time for the mufti-wave wips to evacuate the non.embu-n toty popuaton 

who require tansport by ambulance.  
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TABLE G-13 

EVACUATION TRAVEL TIME ESTIMATES BY ERPA 
NIGHTTIME SCENARIO 

NORMAL WEATHER

Resident Population 
With Autos N A= A= 
From - To From-T 

1:10 - 2:10 1:10 - 2:00 
1:10 - 2:10 1:00 - 1M50 
1:10 - 2:20 1:10 - 2:00 
1:00 - 2:10 1:10 - 2:20 
1:00 - 2:10 1:10 - 2:00 
2:20 - 3:50 2:30 - 4:10 
0:50 - 2:00 0:50 - 0:50 
0:50 - 0:5• 1:00 - 1:00 
0:50 - 0:50 1:00 - 1:00 
1:00 - 2:10 1:0Q - 2:10 
2:20 - 3:50 2:30 - 4:00 
2:20 - 4:00 2:30 - 4:10 
2:30 - 4:00 3:00 - 4:30 
0:40 - 2:00 0:50 - 2:00 
0:40 - 2:00 120 - 1:20 
0:40 - 0:40 0:40 * 0:40 
0:40 - 0:40 1:10 - 1:10 
0:40 - 0:40 0:50 - 0:50 
2:20 - 3:50 2:20 - 3:50 
2:10 - 3:40 2:20 - 3:50 
1:40 - 2:40 1:50 - 2:50 
2:40 - 4:00 2:40 - 4:10 

2:40 - 4:00 3:00 - 4:30

From -To 

1:10 -1:10 

9:00 -10.00 
11:20 -12:30.

FRPA 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ALL

-4:00 

-12:30

Transienlts 

From - To 

1:10 - 2:10 

1:00 - 1:00 

1.00 -2:20 

2:20 -4:00 
2:30 - 4:00 
0:40 - 2:00 
0:40 * 2:00 

2:40 - 4:00 

2:40 - 4:00

Notes: 

(1) The evacuabon twrvel time ranges presented in this Table are based on operational strategies indicated in the evacuation 

implomentabon procedurec Lower bound evacation travel times (shorar tlime) can be anticipated when: 

(a) Unexpected long-t4rm capacity restictions on key highway links owing to incidents such as accident.vehicle 
breakdowns, and highway construction, do not occur 

(b) A high state of opqrational readiness (traffic control officers mobilited. Vffic control devices operational. all bus" 
stationed to begin their initial rune) is atained; 

(c) An informed and coopes ve public follow directions as insucted.  
(d) Dry roadway codition• cxt.  

Upper bound evacuation travel times (longer times) re represettivs a sihishon where: 

(a) Capacty resictons adversely flect t affl flow, but not% O te poin where a breakdow in tsra: flow would Mu•t 

(b) A low state of operatonal readines nrut from minmal mobiltoaion of the emergency woddorm; 

(c) A low degree of cooperation from the pubfic occurs.  
(d4 A light na or snow shower results in wet pavement.  

0 The evacrua on travel time ranges em indcated as hours:minutes, and include 20 minutes of public preparation time.  

(3) The population subgroups indicated in this Table awe: 
ja) resident population (with and without automnobiles); 
(b) specal alities (schoola•. colleges. nursing homes, hospitals. other health care fa•ilities, residential fcslte such as 

group homes, comNert and monasters); 
(c) transients (employees visitors to parks, resident and day ca•pn•, hotels, and mote•ls).  

(4) Gaps in this Table indicatsh thea th is no special facility or transient populaton in the given ERPA.  

(5) The evacuation travel time ranges presented in this Table ussume a simurllnefts evacuation of the entire EPZ. The 

evacuation travel time for any individual ERPA in a staged evacuation will not eceed the travel time range indicated in 

this Table.  

(6) All times have been rounded to the neares 10 minutes.  

(7) Special facility evacuation travel times include the time for the multi-wave tlps to evacuate the non-amnbulatory population 

who require transport by ambulance.
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TABLE G-14 

EVACUATION TRAVEL TIME ESTIMATES BY ERPA 
NIGHTTIME SCENARIO 
ADVERSE WEATHER

Resident Ponultion 
With Autos W AZo 

2:40 2:20 
2:40 2:10 
2:40 2:20 
2:30 2:50 
2:40 2:20 
4:40 5:00 
2:30 2:00 
1:50 1.00 
0:50 1:00 
2:40 2:40 
4:40 4:50 
4:50 5:00 
5:00 5:20 
2:20 2:30 
2:20 2:20 
1:40 1:50 
1:40 1:50 
0:40 0:50 
4:40 4:40 
4:30 4:40 
3:10 3:20 
5:00 5:00

E•PA 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
22 

ALL 5:20

11:50 
14:40 

4:50 

14:40

(1) The evacuation uavol time range s presented in "is Table awe based on operational egie indicated in the evacuaon 

implementation procedures.  

0 The evacuation tavel tim, ranges are indicated as hourl:mitnutsde and include 20 m'inutes of public preperotion time.  

(3) Adverse weather conditions are considered to be a slippenyroadway sutce (e.g., due to snow or ice). end/or reduced 

viasiblity (e.g.. due to tog. heavy rain, or a severe •urxetklllm which may create it dierup l as a result o(downed 

tee or powerlmn).  

(4) The popu•adton subgroups indicated in "is Table am:e 

(a) resident populationi (~with end w~Mou eutomoble); 

(b) special •acilties (schools. colleges. nuing homes. hosphals. ohe health ca tanllbes. residential facilities such -a 

group homes. convefi. end monasteerk: 

(c)vnsienfs (employe", visitors to parks, resident and day camp., hoteis. and motels).  

im, rAs in this Table indicates " te a no special tai r orenaat populion in the given WA.

(6) 

(7) 

(8)

Rev.]

The evacuation 178vel time ranges pre•ented in 0tie Table assume a simutanems evacuaion •ft•e entire EPZ. The 

evacuaion travel time tor any individual ERPA in a staged evacuation will not exceed the level tim range indicated in 

via table.  

All times have been rounded to the nearest 10 miute.  

Special facafty evacultion tevel times include the time forte multiowve trips to evacuat* the non-embuLgory population 

who require transport by ambance.  
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5:00

Transient 2:50 

1:10 

2:40 

4:50 
5:00 
220 
220 

5:00 

5.00
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TABLE G-15 

EVACUATION TRAVEL TIME ESTIMATES BY ERPA 
CLASSIC WEEKEND SCENARIO 

NORMAL WEATHER

Resident Pooulation 
Wfth AutO3 W 
From - To From -T 

4:00 - 6:40 1:10 - 2:00 
2:00 - 3:00 1.00 - 1:50 
4:00 - 6:50 1:10 - 2:00 
1:50 - 2:50 2:10 - 3:10 
4:00 - 6:40 1:10 - 2:00 
4:00 - 650 4:20 - 7:10 
1:50 - 2:50 0.50 - 0.50 
0:50 - 0:50 1:00 - 1.:00 
0.50 - 0"50 1:00 - 1:00 
4:00 -6:40 4:00 - 6:40 
2:50 - 5:00 4.20 - 7:10 
4:20 - 7:20 4:20 - 7:10 
2:30 - 4:00 3:00 - 4:30 
1:40 - 2:50 1:50 - 2:50 
1:40 - 2:50 120 - 1:20 
0:40 - 0:40 0:40 - 0:40 
0:40 - 0:40 1:10 - 1:10 
0:40 - 0:40 0:50 - 0:50 
3:50 - 6:40 4:10 - 6:50 
3:50 - 6:40 4:10 - 6:50 
1:40 - 2:40 1:50 - 2:50 
2:30 - 4:00 2:40 - 4:10 

4:20 - 720 4:20 - 7:10

From -To 

1:10 -1:10 

9:40 -11:20 
12:20 -14:00 

2:30 -4:00 

12:20 -14:00

Notes: 

(1) The evacuation travel time ranges presented in this Table ae based on operational strategies indicated in the evacuation 

implementation procedures. Lower bound evacuation travel times (shorter times) can be arnicip-d when: 

(a) Unexpeced long-erm capacity restribons on key highway links owing to incideods such as accidentevehicle 

breakdowns, and highway constution. do not occu.  

(b) A high state of operational readiness (raffic control afficers mobuled, t•rf control devices operational all busae 

stoned to begin their initial runs) is assined; 
(c) An informed and cooperative public follow directions as in'trctad.  

(d) Dry roadway conditons exist, 

Upper bound evacuabon travel times (lemes) ae representswv of a situaion wha: 

(a) Caaciy restictons a&oersely safect traffic flow. but not to toe poi whe a breakdown in tome flow would resul 

(b) A low state of operational radinees resul from minimal mobftabon of the emergency world;orce 

(c) A low degree of cooperaion from the public occum
(d) A light rain or snow shower result in wet pavemef.  

2 The evacuation travel time ranges ae indicated as hours:minutes. and include 2D minutes of public preparation time.  

(3) The population subgroups indicated in thi Table are: 
(a) resident population (with and wout automobiles): 
(b) special facilties (schools. colleges. nursing homes. hospitals. other health care facities. residential facilities such as 

group homes. convents. and monasteries); 
(c) transients (employees. visitors to par•s, resident and day camps. hotels. en motels).  

(4) Gaps in tois Table indicates toat toere is no special fac•ty or ransient population in tw given ERPA.  

(5) The evacuation travel time ranges presented in this Table assume a simuftaneous evacustion of the entire EPZ. The 

evacuation rvel tm for any individual ERPA in a staged evacuation will not exceed the travel time range indicated in 

this Table.  

(6) AD times have been rounded to the nearest 10 minutes.  

(7) Special facility evacuation travel times include the time for the multi-wave tips to evacuate the non-ambulatory population 

who require transport by ambulance.
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ALL

Transient 

From - To 

4:00 - 6:40 

1:00 - 1:00 

4:00 - 6:50 

1:50 - 2:5 

4:00 - 6:40 

4:10 -7:00 
2:30 - 4:00 
1:40 -2:50 
1:40 - 2:50 

2:30 - 4:00 

4:10 - 7:00

L_



TABLE G-16 

EVACUATION TRAVEL.TIME ESTIMATES BY ERPA 
CLASSIC WEEKEND SCENARIO 

ADVERSE WEATHER.

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1i 
17 
18 
19 
20 
21 
22 

ALL.

Resident P-audatio Wit Autos ot m 
8:20 2"20 
3:40 2:10 
8:20 2:20 
3:30 3:50 
8:20 2:20 
8:20 8:50 
3:30 2:00 
1".50 1:00 
1:40 1:50 
8:20 8:20 
6:10 8:50 
8:50 8:50 
4:50 5:20 
3:20 3:20 
3:20 2"20 
1:40 1:50 
1:40 1M50 
1:40 1:40 
8:10 8"20 
8:10 8:20 
3:10 3:20 
4:50 5:00

8:50 8:50

2:00 

13:30 
16:30 

4:50 

16:30

Transient 8:20 

1:50 

8:20 
3:30 

8:20 

8:40 
4:50 
3:20 
3:2D 

45 

8:40

Notes: 

(1) The evacustion travel time ranges presented in this Table are based on operational s'buegies indiaewd in the evacuation 

implamentation procecures.  

G The evacuation travel time ranges are indicated as hoursminuteS. and include 20 minues of public preparation time.  

(3) Adverse weater conditions are considered to be a ulippely road*wY surf&ae (e-g. due to *no or ie), and/or reduced 

visibility (e.g., due to tog, heavy rain, or a severe tunderstrm which may. create rafflc disruptn•s as a reault of downed 

tues or powerlrnes).  

(4) The population subgroups indicatd in thMi Table are 

(e) resident population (with and without auwtmobi*); 

(b) Specie faclties (schools. colleges. nursing homes, hospitals. other health care faclities. e•eiderdil facilities such aM 

group homes. conver,. and monasteries): 

()transierrnts (mployees. visitors to parks. resident and day camps. hoews, and motlsh).  

(5) Gape in 1his Table Indicates thad the as no special fciy or raient population In the gien WA.  

(6) The evacuation ravel time ranges presented in this Table assume a samuftsrous e-ca0n of te efibr EPZ. The 

evacuation tavel time for any individual ERPA in a saged evaumoson will not eoceed t•h tavel time rang indicated In 

this table.  

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

(a) Specal tacility revuation uael times include the time for the muti~wv ripsto evacuat. the non-aibuLMwi popuaion 

who require transport by ambulance.

G-21

Rev.No. 6

Rev. July, 1993 

Page K-143

, I



TABLE G-17 

EVACUATION TRAVEL TIME ESTIMATES BY ERPA 
HARBORFEST WEEKEND SCENARIO 

NORMAL WEATHER

Resident Pooutntiot 
V~ Autosthu 
From -To 

3:10 - 5:10 1:10 - 2:00 
1:10 - 2:10 1:00 - 1:50 
3:10 - 5:10 1:10 - 2:00 
1:00 - 2:10 1:10 - 2=2 
3:10 - 5:10 1:10 - 2.00 
.3:10 - 5:10 3:20 - 5:20 
0:50 - 2:00 0:50 - 0:50 
0:50 - 050 1:00 - 1:00 

0:50 - 0:50 1:00 - 1:00 

3:10 - 5:10 3:10 - 5:10 
2:20 - 3:50 3:10 - 5:10 
4:40 - 6"50 5:00 - 7:10 
6:40 -10:30 6:50 _10:50 
0:40 - 2:00 0:50 - 2:00 
0:40 - 2:00 1:20 - 1:20 
0:40 - 0:40 0:40 - 0:40 
0:40 - 0:40 1:10 - 1:10 
0:40 - 0:40 0:50 - 0:50 
4:20 - 6:20 4:20 - 6:30 
4:10 - 6:20 4:20 - 6:30 
1:40 - 2:40 1.50 - 2:50 
6:30 -10:30 6:20 - 10:20 

6:40 -10:30 6:50 -10:50

From -To 

1:10 -1:10 

10"50 -12:50 
13:20 -16:40 

6:10 -10:10 

13:20 -16:40

Notes: 

(1) The evacuation travel time ranges presented in this Table are baed on operational strategies indicated In the evscuation 

implementzbon 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 s accidents.vehicle 

breakdowns, and tighway construction, do not occur.  

(b) A high sute of operational readiness (traffic control officers mobilized, taffic control devices operational. all bsmes 

stationed to begin their initial runs) is ansined:.  

(e) An irdormed and cooperative public follow directions as instructed.  

(d) Dry roadway conditions e. " 

Upper bound evacuation trovel times (longer times) are representative of a siuation where: 

(a) Capacity restrictions adversely aflect traffic flow, but not to tie point where a breakdown in traffic flow would result 

(b) A low stat. of operational readiness resub from minimal mobiiti of tie emergenq worldon:e; 

(c) A low degree of cooperation from the public occurs.  

(d) A 4ght nun or snow shower results in wet pavemert.  

2 The evacuation travel lime ranges we indicated as houranint. and include 2D minute of pubic preparation time.  

(3) The population subgroups indicated in thi Table are: 

(a) resident population (with and without automobiles).  
(b) specia facilites (schools. colleges. nursing homes, hospils. other health cae faiciities. residential facitis such as 

group homes. convents. and monasteries); 

(c) transierns (employees. visitors to park*. resident a day camps, hotels, and motel.  

(4) Gape in this Table indicates tha there is no special Is..ilty or transient population in the given ERPA.  

(5) The evacuation travel time rang"e presented in tis'Tabie assume a samultaneous 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 

tile Table.  

(6) All times have been rounded to the new-est 10 minutes.  

(7) Special 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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FRPA 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10.  
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ALL

Transiern 
From - To 

3:10 -5:10 

1:00 - 1:00 

3:10 -5:10 

4:20 - 6:20 
6:10 -10:10 
0:40 - 2:00 
0:40 - 2:00 

6:10 -10:10 

6:10 -10:10

I



TABLE G-18 

EVACUATION TRAVEL TIME ESTIMATES BY ERPA 
HARBORFEST WEEKEND SCENARIO 

ADVERSE WEATHER

Resident Pomulat!o 
E WIth Autos fl2L~1t I 

1 6:30 2:20 
2 2:40 2:10 
3 6:30 2"20 
4 2:30 2:50 
5 6:20 22D 
6 6:30 6:30 
7 2:30 2.00 
8 1:50 1:00 
9 0:50 1:00 

10 6:20 6:20 
11 4:40 6:20 
12 8:20 8:40 
13 13:00 13"20 
14 2:20 2:30 
15 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 

ALL 13:00 13:20

-Special Facfltte 

120 

15:20 
20:10 

12:40 

20:10

Not=: 

(1) The evacuaton •tavel time ranges piented in this Table am ba"d on operaonal triagmes indicaed in the evawcuso 

impl•ementabon procedure& 

2 The evacuaion travel tim ranges are indica.ed as hou.rmifnutes, and include 20 minutes of public preparation tn.  

(3) Adverse weather conditions ame considered to.be a slippery roadway surface (e.g.. due to snow or ice), and/or reduOed 

visibility (e.g.. due to fog. heav rain. of a severe thunderstorm which may create traffic disruptiOI ft a rsult of dotned 

te or poweulines).  

(4) The popuiation subgroupe indicated in thia Table arm: 

(a) resident populaton (with and wtho• • UtamobileS): 

(b) apvcii failTdies (schools. colleges. nursing homes. hopitalsk. ote health cae faoll6ea. resildentrial facilties such as 

group homes. convents, and morsteries): 

()tanmsielta (employees. vior to parks. resdent and day camps. hotels, and motels).  

(s) Gaps in this Table indicates th1 them is no special facwl Or otraniet POPuldfim in th given WA.  

(6) The evacuation travel time ranges presemed in this Table amufe a simultaneOus evAcuaion of the entir EPZ. The 

evecuation travel time for any individual ERPA ina staged evacuaton will not exceed the travel time range indicased in 

this table.  

(7) All timr'es have been rounded to the nem 10 minutes.  

(a) Special facilrty evacuation travel times include the time for the mult.wave trips to evacuate the non-ambulatory populablon 

who require transport by ambulance
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Transient 6:30 

1:10 

6:30 

7:50 
12:40 
2:20 
2:20 

12:40 

12:40



TABLE G-19 

EVACUATION TRAVEL TIME ESTIMATES 
WEEKDAY SCHOOL-IN-SESSION SCENARIO

ERPA Schoolcai 

Ftzhugh Park Elementary 12, 
Klngsford Park Elementary 13 
Charles E. Riley Elementary 12 
Frederick Leighton Elementary 13 
Minetto Elementary 21 
Oswego Middle School 13 
Oswego High School 13 

Palermo Elementary 
New Haven Elementary 4 
Mexico Elementary 16 
Mexico Middle School 16 
Mexico High School 16 

Bishop Cunningham High School 12 
St. Paurs Academy 12 
St. Marys School 13 
BOCES 17

Evacuation 
Times To The 

New York State 
Fairgrounds 

Normal Adverse 
Weather Weathe 

5:40 - 8:00 9:50 
4:00 - 6:20 7:50 
5:40 7:40 9:20 
7:00 - 10:30 13:00 
3M50 - 6:10 7=0 
4:00 - 6:20 7:50 
7.00 - 10:30 13:00 

5:40 - 7:40 9:30 
5:40 - 7:40 9:30 
5:30 - 7:20 9:10 
5:30 - 720 9:10 
5:30 - 720 9.10 

5:40 - 7:40 9:20 
5:40 - 7:40 920 
7:00 - 10:30 13:00 
5:40 - 7:30 9:20

Notes: 

(1) The evacustion tavel time ranges premsnted in this Table ate based on operational strategies indicated in the evacu-tion 

impiamentson procodurea. Lower bound evacuation travel times (shorter times) can be anticipated when: 

(a) Unmpected long4erm capacity rso1ictions on key highway links owing to incidents such as accidents.vehicle 

breakdowns, and highway construction do not occur.  

(b) A high se of operational readiness (Mtufic conrol officers moblized. traffic control devices operational. all buses 

atoned to begin their initial runs) is ained; 
(c) An informed and cooper ive public follow directons as instucted.  

(d) Dy roadway conditions eit.  

Upper bound evacuation travel timas (longer times) are represeftive of a situation wher: 
(a) capacity remtcons adversely affect traffic flow, but not to te point where a breakdown in truf flow would result 
(b) A low sa of operational readiness results from minimal mobilation of the emergency workforce: 

(e) A low degree of cooperation from the public occum.  

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

(2 The evacuation travel time ranges ae indicated as hours:minu and include 20 minutes of public preparation time.  

3) Normal weather oonditions are consikered to be clear aky and dry roadway pavementfothe above scenaro.  

(4) Adverse weather conditions am considered to be a slippery roadway awface (e.g.. due to snow or ice). and/or reduced 

visibility (e.g. due to tog. heavy rain. or ae svere thunderstorm which may create traffic disruptions a result of downed 

tree or powehlines).  

(5) All times have been rounded to the neared 10 minutes.  

(6) Palermo Elementary School is located outside of the EPZ. Evacuation times are consistent with the elementary schools 

lctated in Mexico Academy School Distict 

(7) The location of the schools are listed by EPPA. however. the variatons in evacuation times the New York Fairgrounds 

for facilities located within the same ERPAs occur because schools are located vithin different traffic zones which 

comprise the ERPA.
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District 
Oswego 

Mexico Academy 

Private
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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 themselves 

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 1990 Census data, of the number of 

households within each ERPA which did not report ownership of a motor vehicle.  

Con-rasting this data with analogous data derived from the 1980 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 1990 census. (The 1990 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 1987 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.

J ,
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2. 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 lnc. 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.  

3. Actual historical evacuation experience has shown that ridesharing occurs in very 

large numbers. The train derailment and resultant 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.**** 

4. 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 authorities 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.***** 

5. 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, 

* A Report on Temporary Housing Needs Related to Evacuation of the Indian Point 

Power Plant Area. Yankelovich, Skelly and White, Inc., 1980.  
** Public Opinion Poll conducted by Roger Seasonwein Associates, Inc., 1983.  

*-* Mississauoa 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.  
SDetailedl Report on the Evacuation of December 11. 1982. prepared by 

Environsphere Company for Louisiana Power and Light Company, 1983.  

*****National Environmental Studies Project Planning Concepts and 

Decision criteria for Shelteriina and Evacuation in a Nuclear 

Power Plant Emergencv, 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 Ucensing 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-0654 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 1990 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 

Uodate, KLD Associates, Inc., 1986.  
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