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EXECUTIVE SUMMARY

This document provides the evacuation time estimates and other pertinent demographic data
utilized in WNP-2’s Emergency Plan (FSAR, Chapter 13.3). As part of the annual review of the
WNP-2 Emergency Plan, population and roadway changes within the Ten-Mile Plume Exposure
Pathway Emergency Planning Zone (EPZ) are assessed to determine if the potential exists to
require modification of the evacuation routes or times. ‘

The need for this current revision was based on guidance in NUREG/CR-4831; "...As a
general rule, a 10 percent increase in population indicates a need to check evacuation times. An
initial assessment would involve determining whether growth had taken place in areas constrained
by roadway capacity...”. Recent surveys indicated that a 25% increase of population in the
emergency planning zone had occurred. Hence, this evacuation time estimate study was performed.
Data analysis in this revision was accomplished using the latest release of the Oak Ridge Evacuation
Modeling System (OREMS), version 2.0a, which is recommended by the Federal Emergency

Management Agency.

To meet future review requirements the empirical data solicited during the annual 25%
population poll of EBS radio holders will be examined. Further revisions will primarily be based
on this annual review, however, revisions are not expected to be needed any more frequently than
on a four year basis. By that time approximately 100% of the Ten-Mile EPZ will have been
routinely surveyed and a decision will be made as to whether a reassessment will be necessary.

The location of WNP-2 on the Hanford Reservation assures a relatively low number of
residents within the Ten-Mile EPZ. Also the regional climate affords protection from extreme
weather conditions which would require a caveate to be added to the estimates for such severe
natural phenomenon as a blizzard or hurricane. Thus because of the low population and the mild
climate, the time it is calculated to take to evacuate the entire Ten-Mile EPZ in normal conditions
is 2 hours and 15 minutes and for adverse conditions it is 2 hours and 30 minutes, which is much
shorter than some plants that have a higher population density and who suffer from extremes in
weather conditions. Figure 3, Evacuation Routes - Access Control Points, Traffic Control Points,
and Assistance Centers, and Table 6, Summary of Results of Evacuation Times Analysis, presents

the key findings and data useful in developing and implementing public protective actions for the
WNP-2 site.

EVACUATILSTUIW:\EP . 1
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| SECTION 1. - INTRODUCTION

Even though the likelihood of an accident severe enough to warrant extensive off-site

- protective action is very small, should one occur, recommendations to shelter or evacuate large
numbers of people could be significantly impeded by a lack of advance planning. Thus each

nuclear power, plant in the United Stafes is required to ensure methods are in place to provide

for the health and safety of the public in the event of an accident that impacts areas beyond their

site boundaries. This study was performed to provide input into this process for the
Washington Nuclear Project No. 2 (WNP-2).

A. Site Location & Emergency Planning Zone (EPZ)

Washington Public Power Supply System leases 1089 acres of land north of

Richland, Washington, on the Hanford Reservation. This land is under the control of

Department of Energy, Richland (DOE-RL). The Supply System’s portiBn is

approximately 3 miles west of the Columbia River and 12 miles north of the populated

area of Richland. Within the Supply System’s exclusion area resides an operating
nuclear power plant referred to as WNP-2 or Plant 2. Figure 1 shows the Ten-Mile

Plume Exposure Pathway Emergency Planning Zone Map associated with WNP-2. This

Emergency Planning Zone (EPZ) is the study area for which these evacuation time
~estimates have been made.

The DOE-RL is recognized as being responsible-for the coordination of a

. Hanford site-wide evacuation. The Supply System, as company landlord for its sﬁecifi;:

area, is responsible for internal evacuation needs as well as recommending appropriate

evacuation measures for the public in the event of an emergency at WNP-2. This
evacuation plan has been discussed with DOE-RL and the Benton/Franklin County
Emergency Management Agency emergency planning representatives.

Because of the relative location of WNP-2 to the other DOE facilities on the
Hanford Reservation, it is postulated that there would be no impact to the evacuation

times of the general public to a Plant 2 emergency should there also be an emergency at

one of the DOE facilities at the same ume

m EVACUATLSTU/WAEP 2
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B. General Assumptions

The evacuation analysis is based on the following assumptions:

[

e [Initial notification times, both Supply System-to-county and county-to-populacé, .
through the early warning system generally equals a maximum of 30 minutes total
(see-Section IV.A). '

®  No permanent.population resides on the Hanford Reservation.

®  Evacuation is based on general radial dispersion by the populace. In Franklin
County, personnel north of the plant will evacuate north toward Mesa/Connell
and those south of the plant will evacuate south towards Kennewick/Pasco.

® Inner sections would evacuate simultaneously with the outer sections.

g ® Initial road vehicle population is free of traffic and set at zero.

®  One hour loading period for all populations, everi for site industrial workers
(which would normally be much quicker). ‘

®  Occupancy loading was assumed to be 3 persons per vehicle for categories other
than transient industrial, schools and the ORV Park.

® Based on the size of the average household, households will evacuate as a unit,
using only one vehicle per family.

®  Schools are part of the general population for purposes of evacuation time
estimates.

®  Buses to be used for school evacuation will be dispatched within the one-hour
loading time frame.

®  Vehicle occupancy of 35 persons per school bus.

‘ EVACUATLSTU/W:EP 3
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e  Evacuation i§ occurring on a weekday with school in session, during months
(April-June) when an additional 100 children of migratory agricultural workers
are present.

e  Evacuation is occurring during the workday for areas with the high transient
worker populations.

®  Evacuation is occurring during the day on a weekend for areas with high numbers
of transient recreationists. '

®  Evacuation is occurring when WNP-2 and nearby facilities are staffed at fully
operational levels.

®  All persons have transportation available to them.

®  Adverse weather conditions reduce both free-flow speeds and roadway capacities
@ by 30% each. (Snow conditions; roads open; side streets passable).

®  Evacuation is occurring at night.

Confirmation time estimates were not calculated in the model but are estimated as
a maximum of one hour (see Section V). The calculated evacuation time estimates by
the model start at the time of the announcement over the EBS! (Emergency Broadcast
System) to begin evacuation and runs .until the evacuation is complete (last vehicle is out
of the Ten-Mile EPZ or at an assembly area).

! EBS is currently being phased out and a new nationwide EAS (Emergency Alerting
System) is being implemented. The Supply System has elected to maintain the EBS capability
for WNP-2 until such time as the residents can be provided with radios that can utilize the new
EAS digital signal.

0 EVACUATI.STU/WAEP 4
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C. Methodology

This assessment was completed using the Oak Ridge Evacuation Modeling System

(OREMS). Refer to the OREMS 2.0a users manual for a detailed description of the
model.

The OREMS software required developing the Ten-Mile EPZ road network into
link-node diagrams as shown in Figure 2. These link-nodes were utilized as evaluation
schemes for data handling. The evacuation routes these schemes are depicting are shown
on the map in Figure 3. The Ten-Mile EPZ center point is located midway between
Washington Nuclear Projects #1, #2, and #4 (WNP-1, -2, -4). This center point is
2800 feet east of WNP-2 and has coordinates of longitude 119° 19°18" west, latitude
46° 28°19" north.

‘ EVACUATL.STUIW:EP 5
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SECTION II. - DEMAND ESTIMATION

The 10 mile EPZ population for 1996 is presented in Figure 4. This same information is
also presented in Tables 1 through 4. Values within the EPZ were updated by data provided by.:

the Benton County Department of Emergency Management and Franklin County Department . of
Emergency Management from their radio survey questionnaires. Additionally, updated data was
provided by the DOE-RL or DOE-RL contractors for contractor facilities under DOE-RL

Jjurisdiction on or near the Hanford Site.

A. Perrhanent Residents

Permanent residents included all people residing in the area, but excluded occupants

of institutions (schools). The ten-mile radius around the site is shown in Figure 1. In 1996

an estimated 3,044 people were living within the Ten-Mile EPZ. The nearest inhabitants

occupy farms which are located east of the Columbia River and are thinly spread through

Q the EPZ. There are no permanent residents located within three miles of the site. Only

about 274 persons reside between the three-mile and the five-mile radii; these are all located

east of the Columbia River.

Of the 3,044 people residing in the Ten-Mile EPZ, about 2,186 live in Franklin

County and about 858 in Benton County. None of the residents live in incorporated cities.

There are no significant changes in land use expected in Franklin County over the

next several years and, as it is currently irrigated to about the maximum amount practicable,

little population increase is foreseen. No significant change in land use on the Hanford

Reservation is expected, and no foreseeable population will reside there. Over the next

" several years the Horn Rapids area in Benton County is predicted to steadily grow in

population. Consequently, population assessments should include this area to ensure that
proper steps are taken to assess their evacuation needs.

A partial survey (24 percent) of the permanent residents within the Ten-Mile EPZ
indicated that all of those surveyed had transportation available to them. Transportation was
via their own private vehicles, with neighbors providing an alternate means. The survey

‘ EVACUATL.STUIWAEP 6
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was performed by the Benton County Department of Emergency Management and validated
by the Benton/Franklin Government Conference.. During the annual 25% survey of the EPZ
population, residents are queried about needing assistance during evacuation. The small

number that answer yes are listed in the Benton/Franklin Emergency Operations Center °

(EOC) so that assistance may be immediately provided. In addition, the public information
brochure and EPZ calendars provides telephone numbers for points of contact for those
persons needing transportation assistance during an emergency. Also, the Benton and
Franklin Counties Fixed Nuclear Facility Emergency Response Plan contains a procedure
whereby, through a memorandum of understanding, the school administrations will provide
school buses for general and specific evacuationﬂ purposes. For purposes of this study, it
is therefore assumed that all permanent residents of the Ten-Mile EPZ have transportation
available to them.

Transient Population

The transient population is divided into three main subgroups: 1) industrial
employees, 2) migratory agricultural workers, and 3) recreationists. Figure 5 illustrates this
population location graphically.

1. Induétrial Employees

Industrial employees in the Ten-Mile EPZ total 7,926. Most are located in
Benton County and form the main population to be evacuated in Benton County.
About 11 percent of the industrial employees work at the WNP-2 site.

Industrial employment in the Ten-Mile EPZ includes:

WNP-2 Plant (5/96 Operational Day Shift) 728 :
WNP-1 (5/96 Supply System and Non Supply Personnel) 27
BPA Ashe Substation (5/96) 10
WNP-2 Plant Engineering Center (5/96) 246
WNP-2 Plant Support Facility (5/96) 122
DOE 400 Area, Fast Flux Test Facility (5/96) 454
Siemens Power Corporation (5/96) 800
DOE 300 Area (5/96) 1,671
DOE 3000 Area, contractors in Port of Benton area (5/96) 2,896
Pacific Northwest National Laboratory (5/96) 972

Total ‘ 7,926

0 EVACUATLSTUIW:EP 7
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o

The majority of these employees work days but there may be some shift
workers in the DOE-RL figures. Credit is not deducted from the population values
due to emergency personnel remaining in place. Therefore, the planning figure of
7,926 to be evacuated is conservatively higl_l. |

" . Migratory Agricultural Workers

There may be up to approximately 4,244 migratory farm workers in the Ten-

Mile EPZ. This figure may be high due to the possibility of double counting during
the different harvest periods. The peak season for these workers is May and June;
the next highest employment season is during the fall harvest. These workers consist
of both permanent and temporary residents of the Tri-Cities area, some living within
the Ten-Mile EPZ. The numbers shown on Figure 5 and Table 2 reflect their work
locations in Franklin County within the Ten-Mile EPZ, not their residences. Most
migrants who work in the Ten-Mile EPZ live in Pasco. The number of migrants
living in the EPZ is minimal based on surveys in the area.

Recreationists

Recreationists, consisting of hunters, fishermen, and boaters, enjoy activities
mainly along the east bank of the Columbia river. The primary fishing season is
from June through November; the main hunting season being October through
January. The heaviest use of the area by recreationists is on weekends and holidays
in the early morning hours. On the average, 52 fishermen and 80 hunters are
present in Franklin County during the weekdays. This increases to about 155
fishermen and 200 hunters on weekends and holidays. Recreationists also use the
Yakima River with an estimated maximum of 42 at any time in this area. During
peak fishing or hunting times, up to 1,275 fishing and hunting recreationists may be
located within the Ten-Mile Emergency Planning Zone. Of these, 1,233 are
assigned to Franklin County and 42 to Benton County.

0 EVACUATL.STU/W:\EP 8
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The main concentration of recreationists consists of fishermen located just
south of the Ringold Fish Hatchery spillway on the Franklin County side of the
Columbia River. Hunting consists of both water fowl, hunted at the Wahluke
Hunting Area on the Franklin County side of the Columbia River, and upland game
birds, hunted inland on the farm land of Franklin County. Up to 600 recreationists
may be located around the Ringold Fish Hatchery and the Wahluke Hunting Area
and the rest distributed inland.

An additional recreation attraction is in the south section of the Ten-Mile
Emergency Planning Zone in Benton County as an Off-Road Vehicle Park (ORV).
As many as 1,500 participants and spectators may be present during an event. Thus,
a maximum total of 2,775 recreationists may be located within the Ten-Mile
Emergency Planning Zone. Additional provisions have been made for the Horn
Rapids housing development and golf course.

An automobile occupancy factor of 3, the same as used for the transient
industrial population, permanent residents and non-industrial transients, was used for
most recreationists, except for the ORV Park where a factor of 2 was utilized.

rSgecial Facility Population

There are no individuals within the Ten-Mile EPZ confined to institutions such as

hospitals, nursing homes, or penal institutions. There are three schools all in sector 2; the
Edwin Markham Elementary School, the County Haven Academy, and the Country
Christian Center, with a total population of approximately 565 (students and faculty).
Although most of those live within the Ten-Mile EPZ, the total amount was added to the
general population for this study. Buses which would be used for the evacuation are located
at the district bus lot in north Pasco.

‘ EVACUATLSTUIWAEP 9
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D.

Emergency Planning Zone, Sub-Areas and Sectors

For assimilation of data and ease of determining protective action scenarios, the Ten-
Mile EPZ was broken down into sub-areas and sectors. The sectors are the four divisions
identified on Figure 1 that separate the area within the 2 to 10-mile radius for ease of
protective action recommendation decision-making purposes. The sub-areas considered in

this study were:

Radius Area

0-2 miles entire circumference

0-5 miles four approximately 90° sectors
0-10 miles four approximately 90° sectors
0-10 miles entire EPZ

The 2-mile radius was not subdivided because it contains no residential population
and the only general populations are industrial transients all working in sector 3, on
contiguous Supply System properties. Only three of the four sectors were examined because
the fourth sector, entirely on the Hanford Reservation, contains no residential, transient nor
special populations. These sectors are numbered 1 through 4 and are graphically shown on
Figures 1 and 3. The Columbia River, as a natural border between Benton and Franklin
Counties, was used to form the division between sector 2 and sector 3. Franklin County
was divided, approximately in half, as it was assumed that those north of the plant location
would evacuate north toward Mesa/Connell and those in the opposite direction, south
towards Pasco.

When making time estimates for the portions of outer ‘sectors, it was modeled that
the inner portions of the sector were being simultaneously evacuated.

‘ EVACUATLSTUWAEP 10
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SECTION III. - TRAFFIC CAPACITY

i

Figure 3 illustrates the evacuation routes, access control points, traffic control points, and.
assistance centers for the Hanford Site. These routes have been designated as primary, and
secondary, based on discussion with local traffic and emergency planning officials. These routes
were identificd as those over which the endangered population could be most expeditiously
evacuated to the centers where they may be assisted.

In choosing the traffic flow direction for the computer model, as illustrated in Figures 2 and
3, populations were evacuated toward the closest primary, secondary or additional secondary road
in decreasing priority that was headed radially away from the plant. The analyses were simplified
due to the rural area and low population values. )

A. Evacuation Roadway Networks .

Sector 1 - All Traffic .

The primary evacuation route is Russell Road, east to old State Road 17, and noqh
into Mesa. From Mesa, evacuees may continue by:

L Taking State Highway 17 north to Hendricks, then east on Hendricks Road
to Connell.

¥

] Taking U.S. Highway 395 northeast to Connell.
] Taking U.S. Highway 395 south to Pasco.

The secondary evacuation route is Route 170 east through Basin City to Mesa.
Additional Secondary Evacuation Routes are:

Mountain Vista Road/Hollingsworth Road
Klamath Road

Ironwood Road

Ringold Road

Taylor Flats Road

‘ EVACUATLSTU/WAEP 11
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Sector 2 - All Traffic

The primary evacuation route is Eltopia West Road to Glade North Road then south
towards Pasco or east to Eltopia and Highway 395. Additional Secondary Evacuation.

Routes are:
® Elm Road ,
o Sagemoor Road
] Road 68
L Taylor Flats Road

Sector 3 - Residential Traffic '

The primary evacuation route for the residents in this section is Harrington Road and
Yakima River Drive or Grosscup Road, to Van Giesen and then west and south to Benton
City via SR 224, then to Kiona-Benton Middle School.

The primary route for the residents of the Horn Rapids community is south and east
on highway 240 to Van Giesen, then west and south on SR 224 to Benton City.

Some residents may travel to the assistance center at Isaac Stevens Middle School

rather than traveling to Benton City'. :

The advantage of this route is that it provides direct movement from the Ten-Mile
EPZ for residents and would avoid the traffic congestion created by industrial transients.

Secondary Evacuation Routes are:

] Highway 240 (either towards Benton City or Richland). This route’s main
disadvantage is that it initially leads deeper into the Ten-Mile EPZ,

L Van Giesen (towards Richland). This route’s main disadvantage is that it leads
directly into Highway 240 Bypass across traffic created by industrial transients.

a

EVACUATI.STUIWAEP 12
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Sector 3 - Transient Traffic

Two primary transient evacuation routes exist for this area - George Washington
Way and Stevens Drive.

A portion of the normal daily traffic coming from the Hanford Reservation routinely
uses Stevens Drive to the Richland Bypass Highway 240, and on to Highway 240/12 to
Kennewick. The other often utilized route into Kennewick is George Washington Way
south to the Richland Bypass Highway 240, and to Highway 240/12. These same routes

. would be used during an emergency evacuation.

Secondary Evacuation Routes are:

° Highway 240 (toward Richland or Yakima).

® Horn Rapids west to Highway 240, then northwest on Highway 240 to SR 225 then
south on SR 225 to Kiona-Benton middle school (Seimens Power Corporation
recommended to evacuate this direction to optimize evacuation time.)

] Van Giesen (towards Benton City).

. North on Route 4 South via the Wye Barricade then either north on Route 2 South
or northwest on Route 4 south towards Yakima for WNP-1 and 2 and FFTF
transients (possibly used if winds are from northeast to southwest with release
imminent or occurring).

. FFTF Access Route west to Route 10 south, south on SR 225 to Benton City, (FFTF
recommended to evacuate this direction vs. east to Route 4 South to optimize
evacuation time.)

Roadway Segment Characteristics

Table S is page 1 of a 7 page report which lists the link-node characteristics used by
the OREMS software for all roadway segments plotted in the evacuation assessment. Only
page 1 is shown due to the inability of most individuals to interpret the data, however, the
full report will remain on file for future reference and documentation purposes.

‘ EVACUATI.STUIW:\EP 13
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In the congested traffic environment which is characteristic of an evacuation process,
travel time on a roadway section is, to a large extent, determined by the capacity of that
section. Roadway capacities were based upon the type of roadway considered and the
presence of traffic control. The following per-lane capacities were used:

Roadway Per-lane

_Type " Capacity (Veh/hr)
¥ )

Freeway N 1800

Arterial/Rural Road ; 1500

Local Street 1200

This study also required a set of baseline conditions. Included in these conditions
is an assumed one-hour loading period. This loading period is considered to be a
conservative estimate and includes preparation times.

Assistance Centers .
Emergency Worker/Assistance Centers (EWACs) have been selected by local
’ emergency planning officials. Criteria for selection included that these locations be at least
15 miles from the plant, in the path of normal travel, having adequate facilities, and readily
available. As indicated by the name, these facilities can be used by Emergency Workers
as well as the evacuating members of the general public. ’

Residents evacuated from the Ten-Mile EPZ would be directed to the centers for
registration and communicating with family or friends, first aid if needed, radiation
monitoring and decontamination if needed, beverages, snacks and temporary lodging or
assistance in obtaining meals and commercial lodging, social services and organized
activities, and to receive updated information about the event.

The EWQCs or Assistance Centers are arranged to accept evacuee flow from the
evacuation "Sectors” indicated on Figure 1. There are four of them indicated in the figure
by the large numbers 1 through 4 encased in circles.

"
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The Assistance Centers are associated with the evacuation sectors as shown below.

Sector 1
. Connell High School, Connell

This facility could be used as an assistance center for the northern area. The
Connell High School is approximately 28 miles from the Hanford site. Adequate
facilities and parking are available.

Sector 2

o Isaac Stevens Junior High School, Pasco

Isaac Stevens Junior High School, located at 1120 North 22nd, Pasco, can
be used as an assistant center for evacuees.

Sector 3

‘ . Kiona-Benton Middle School, District No. 52, Benton City

The school, located at 913 Horn Drive, can serve as an assistance center for
evacuees. The school is situated in Benton City, approximately 16 miles from the
Hanford site.

Sector 4 does not have an Assistance Center since the entire area of Sector 4 is
government land known as the Hanford Reservation which is controlled by DOE-RL. No
private home ownership or business exists in this area.

. EVACUATI.STUWAEP 15
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SECTION IV. - ANALYSIS OF EVACUATION TIMES

Time Estimates

The Supply System has provided an early warning system capable of notifying the
public within the Ten-Mile EPZ to take protective measures during an emergency. The
early warning system includes EBS tone alert radios for all permanent residents within the
Ten-Mile EPZ and a system of sirens located along the Yakima and Columbia Rivers, and
near the Horn Rapids development tract and park, for notification of transient populations

. in those areas.

The early warning system was designed to enable the county to notify the public
within 15 minutes from the time the decision to evacuate is made by county officials. The
Supply System likewise has established procedures to notify the county officials within 15
minutes of an incident which would require protective actions to be taken by the public.
Thus a total of 30 minutes was assumed to elapse during the notification of the general
public within the Ten-Mile EPZ.

After a review and update of current population statistics and the completion of the
traffic/roadway assignments, the simulation studies were begun. Three scenarios were
developed for presentation:

Case 1: Daytime, one-hour loading period.
Case 2: Nighttime, one-hour loading period.
Case 3: Adverse weather, one-hour loading period.

Table 6 presents the evacuation time estimate results for these three case studies.
As shown in this table, during normal weather conditions it is estimated that it will take
approximately 2 hours and 15 minutes to evacuate the populous within the Ten-Mile EPZ.

‘ EVACUATL.STUIW:AEP 16
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Adverse Weather

Severe weather conditions such as blizzards, heavy rain storms, flooding, fog, or
high winds could hamper evacuation. However, historical records for the WNP-2 site
indicate that severe conditions of this nature have rarely occurred in the past. Table 6
presents evacuation time estimates under three conditions; weekday daytime, nighttime and
adverse weather. This table indicates that during adverse weather conditions it is estimated
that it will take.approximately 2 hours and 30 minutes to evacuate the populous within the

Ten-Mile EPZ.

Because of the effect of weather on the capacity of roadway and the fact that capacity
is a controlling factor in deriving evacuation times, it is necessary to adjust capacity figures

to represent estimated road conditions during adverse weather. Based on limited empirical «

data, weather conditions such as heavy rain reduce the values of capacity for the highways
utilized as evacuation routes by approximately 20 percent. For adverse conditions during
the winter months, we have estimated capacity reductions and free-flow speed reductions
of 30 percent each, relative to normal weather conditions. 1

It was assumed that only a few of the secondary routes were utilized at any one time. °

Inclusion of more of these secondary routes in the computer model could lower the
evacuation time estimate.

ﬂ EVACUATLSTU/WAEP 17
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SECTION V. - OTHER REQUIREMENTS

A. Recommendations

It was assumed that the road network was initially free of traffic in the areas of the
evacuation. This would generally be true. If a Supply System evacuation was required
during a shift change at DOE-RL facilities on the Hanford Site but outside the 10 Mile EPZ,
this could place many additional vehicles vying for space on Route 4 south. DOE-RL has
agreed not to send transient vehicles into the Ten-Mile EPZ during a Supply System
evacuation situation. Vehicles could be re-directed at the Wye Barricade (or sooner).

L FFTF - For optimum time benefit, it is recommended that FFTF be directed to
evacuate west to Route 10 South verses accessing Route 4 South. This decreases the
loading through the 300 Area.

. DOE-RL 300 Area - Traffic control strategy suggests recommending an officer be
@ stationed at the intersection of Route 4 South and the Main 300 Area Parking outlet
onto Route 4 South to control traffic flow. DOE-RL has been advised to balance
outlet traffic volume going onto Stevens Drive (Route 4 South) with traffic south out
of the 300 Area onto George Washington Way.

° Siemens Power Corporation - To further decrease loading on Stevens Drive, it is
recommended that this facility be directed to evacuate west on Horn Rapids and then
back into Richland by heading southeast on Highway 240 versus accessing Stevens

Drive.

L DOE-RL 3000 Area - Battelle and other DOE-RL contractors between George
' Washington Way and Stevens Drive should be directed to evacuate using Stevens
Drive. All other contractors that lie east of George Washington Way are directed
to evacuate using George Washington Way. The stationing of a traffic control
officer is suggested at the Battelle Boulevard and Stevens Drive intersection.

Q EVACUATL.STU/W:\EP 18
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During the evacuation process, non-emergency vehicles should be restricted from
entering the Ten-Mile EPZ. This can be accomplished with the assistance of State and local
law enforcement officials who will establish traffic control points along the effected areas

perimeter. This function can be coordinated with the County Emergency Operations Center -

to ensure the appropriate areas are controlled. All of the assigned traffic control points will
function to some extent as access control points to restrict unauthorized entry into the
evacuated areas. Traffic control points along the evacuation routes will also serve to direct
and aid the flow of outgoing evacuation traffic. Persons who staff the traffic control points
will be considered emergency workers and should be trained and equipped to handle
radiological emergency situations. -

The evacuation routes and traffic/access control point concept as indicated in Figure
3 have not changed as a result of this study, hence the current plans, implementing
procedures, and public education documents have the correct traffic flow guidance. The
traffic/access control points shown in Figure 3 are layed out in a typical pattern for the Ten-
Mile EPZ. The actual points utilized by local officials are identified in the Benton and
Q Franklin County Radiological Emergency Preparedness Implementing Procedures.

B. Review of Study bv State and Local Officials

The prior revision to this study was reviewed by the principal state and local officials
involved in emergency response for the site. Their comments were solicited and
incorporated into the final draft. The methodology and evacuate routes were not modified
as a result of this latest study and thus a formal review was not performed on this revision.
However, the Supply System would like to thank the Planners at both Benton and Franklin
County for their extensive assistance, including acquisition and support of the OREMS
software, in helping to complete this report.
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y FIGURE 2

LINK NODE MAPS
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FIGURE 3

EVACUATION ROUTES

(Access Control Points, Traffic Control Points, and Assistance Centers)
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FIGURE 4

TOTAL POPULATION IN THE TEN-MILE EPZ

Broken Down Into Classifications
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FIGURE 5

DISTRIBUTION OF TRANSIENT POPULATION IN THE TEN-MILE EPZ
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FIGURE 6B

PERMANENT. POPULATION - ADVERSE CONDITIONS ‘

Percent Evacuated Vehicles
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. ' FIGURE 6C

GENERAL POPULATION - NORMAL CONDITIONS

Percent Evacuated Vehicles
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TABLE 1

PERMANENT POPULATION DISTRIBUTION

WNP-2 ETE STUDY DATA
SECTORS - MILES 0-2 Miles 2-5 Miles 5-10 Miles | Sector Totals
N 0 0 48 48
NNE 0 1 121 122
NE 0 45 264 309
ENE 0 41 232 273
E 0 37 261 298
ESE 0 24 321 345
SE 0 11 592 603
SSE 0 5 183 188
@ S 0 0 300 300
] SSwW 0 0 550 550
SW 0 0 8 8
WSW 0 0 0 0
w 0 0 0 0
WNW 0 0 0 0
NwW 0 0 0 0
NNW 0 0 0 0
" RADIUS TOTALS 0 164 2880
W
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TABLE2 -

TRANSIENT POPULATION DISTRIBUTION

WNP-2 ETE STUDY DATA
SECTORS - MILES " 0-2 Miles 2-5 Miles 5-10 Miles | Sector Totals

N 0 0 38 38
NNE| 0 100 - 114 214
NE 0 625 254 879
ENE 0 678 190 868
E 0 341 772 L1113
ESE 27 87 392 506
SE 0 27 976 1003
SSE 0 0 5618 5618
S 0 0 878 ' 878
SSW 122 0 1526 1648

SW 0 454 17 - 471

WSwW 0 0 0 0

w 0 0 0 0
WNW 984 0 0 984

NW 0 0 . 0 0

NNW 0. 0 0 0

RADIUS TOTALS 1133 2312 10775
3445!
m ¢
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SPECIAL FACILITY POPULATION DISTRIBUTION

TABLE 3

WNP-2 ETE STUDY DATA
SECTORS - MILES 0-2 Miles | 2-5Miles | 5-10 Miles | Sector Totals
N 0 0 0 0
NNE 0 0 1 1
NE 0 1 17 18 ﬁ
ENE 0 0 1 1
E 0 0 4 4
ESE 0 0 415 415
SE 0 0 119 119
SSE 0 0 0 0
S 0 0 - 1 1
SSW 0 0 6 6
SW 0 0 0 0
WSW 0 0 0 0
W 0 0 0 0
WNW 0 0 0 0
TNW 0 0 0. 0
NNW 0 0 0 0
0 1

RADIUS TOTALS 564
EPZ TOTAL L 565 “

0 EVACUATL.STUIWAEP
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TABLE 4

MAXIMUM POPULATION DISTRIBUTION

WNP-2 ETE STUDY DATA |
SECTORS - MILES 0-2 Miles 2-5 Miles 5-10 Miles | Sector Totals
N 0 0 86 86
NNE 0 101 235 336
NE 0 671 535 1206
ENE 0 719 422 1141
E 0 378 1037 1415
ESE 27 111 1128 1266
SE 0 38 1687 1725
SSE 0 5 5801 5806
@ S 0 0 1179 1179
SSW 122 0 2082 2204
SwW 0 454 25 479
WSW 0 0 0 0
w 0 0 0 0
WNW 984 0 0 984
, NW 0 0 0 0
NNW 0 0 0 0
RADIUS TOTALS 1133 2477 14217
3610!
m

1 0-5 Miles Accumulated Total
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TABLE 6

'SUMMARY OF RESULTS OF EVACUATION TIME ANALYSIS

Areas Within 10 Miles |

Notification Time Minutes)

Permanent Population Evac.

B o Total | Areas Within 5 Miles

DESCRIPTION Within 1 2 3 TTotal | 1 2 3 [ Total

2 Miles '
Permanent Population - 124 | 40 - 164 11050} 1136 | 858 | 3044
Perm. Population Vehicles - 41 13 - |.54 | 347 | 380 | 286 | 1013
Transient Population 1133 | 1744 | 141 | 1560 | 3445 | 1571 | 7154 | 3931 | 12656
Trans: Population Vehicles | 971 581 1 64 | 964 | 2580 | 576326362944 | 6102
General Population 1133 | 1868 | 181 | 1560 | 3609 | 2621 | 8290 | 4789 [ 15700
Total Vehicles 971 622 | 77 | 964 | 2634 | 870 | 3016 7115

3230

‘ EVACUATL.STU/WAEP

Time - Normal Conditions | - 1:00| - | 1:00 | 1:30 | 1:30 | 1:30
(Hours:Minutes)

General Population Evac.

Time - Normal Conditions | 1:00 | 1:00 | 1:00 | 1:30 | 1:30 | 1:30 | 1:20 | 2:15 | 2:15
(Hours:Minutes)

Permanent Population Evac.

Time - Adverse Conditions - 1:.00 | 1:00| - 1:00 | 1:30] 1:30| 1:30 | 1:30
(Hours:Minutes)

General Population Evac. '

Time - Adverse Conditions | 1:30 | 1:00 | 1:00 | 2:00 | 2:00 | 1:30 | 1:30 | 2:30 } 2:30
(Hours:Minutes) ’ N

Confirmation Time inutes) 30 60 | 60 | 60 60 | 60 | 60 | 60 60
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RESOURCE 1

EXAMPLE COMPUTER RUN

The following is a copy of a computer run produced by the Oak Ridge
Evacuation Modeling System (OREMS) software which was used to calculate the
time estimates. This is provided for general review and informational purposes
only.
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» FEDERAL EMERGENCY MANAGEMENT AGENCY

:

ESIM SIMULATION MODEL
(ADAPTED FROM CORFLO OF TRAF)

DEVELOPED FOR'

v

START OF CASE 1

1.

OSEQ.¥ le—tome coeet o b e e # e # e S 4 e G oo b e [ e e §

1

1:OREMS 2.0 Alpha Case Study: Trip Dist. + Traffic Assignment + Simulation 00

MODIFIED CARD FILE LIST
0SEQ.# it et e 2t e Fee b e b e e b e G b e T b e §

MODIFIED CARD FILE LIST (CONT.)

2: 00

3:0scar FRANZESE 3 15 950RNL 1 0§
4: *10 0 1600 02

5:150 150 150 03

6: 60 04

7:5 . 1 05

8:8001 1 O 2 23 011

9: 1 31000 21 4 40 35 401 O 11
10: 3 11000 21 2 40 35 400 O 11
118003 3: 0 2 1 4 0 11

12: 3 41000 211 2 58004 30 25 400 O 11
13: 4 31000 211 1 30 25 400 0O 11
14: 4 51000 2 8005 30 25 400 O 11
15: 5 41000 211 8004 3 2 30 25 400 O 11
16: 4 21000 2 8002 40 35 400 1"
17: 2 41000 211 58004 3 40 35 400 O 1t
18: 1 21000 2 8002 4 3025251 01
19: 1 8001 3 00 O ' 35

20: 350 18003 4 0 015 3 2153 2103 200 035
2i: 4 35200 35

2:5 40000 35

2:2 41000 35

24: 100 150 300 36

25; 3123 020 222 192 002 222 223 220 222 000 000

26 45855 250 200 36

27: 51 . 350 200 36

28: 255 250 300 36
29:130 . ' " 52

30: Iy 170
31::0000000000000 175
32:2001° 4 3 177 "
33 :800430008005300080023000 0 0 0 0O 0O 0O 0O 0O O0O0O0O 178
34 :8001 14008004 B00S 8002 179
*35:8003 ‘24008005 8004 8002 179
36 :2001 1608004 8002 179
37:8001 150 350 195

38: 1 150 300 195

39: 3 150 200 195
40:8003 150 150 185

41: 4 250, 200 o 195
42:8004 250 150 ' 195

43: 5§ 350 200 195
44:8005 400 200 195

45: 2 250 300 195
46:8002 250 350 195

47: 0 8 1 210

48:130 52

49: 170

50: 0000000000000 175

i

P |




O0SEQ.# i—t—1 _.0_2-+-—.3—-¢—4—-+—5—¢—-6——4—7—-+—8

51:2001 4 3 177
52 :8001 10008004 8005 8002 179 «
§3:8003 12008005 8004 8002 ‘ 179
54 :2001 808004 8002 ¢ 179
§5: 0 8 1 . ) 210
66:130 52
57: 170
s58: 0 000000000O0O00O0 175 .
§9:2001 4 3 177 v
60 :8001 2008004 8005 8002 | 179
61:8003 10008005 8004 8002 179 ..
622000 ¢ 18004 8002 - 179 v
63: 11 ° 210 .
0SEQ.# ittt 2eme b B e e et — Gt Tt B
1 . ' EVACUATION SIMULATION MODEL
DEVELOPED FOR FEDERAL EMERGENCY
MANAGEMENT AGENCY
0 OREMS 2.0 Alpha Casu Study: Trip Dist. + Traffic Assignment + Simulation
0 i 1
1 RUN CONTROL DATA
VALUE RUN PARAMETERS AND OPTIONS g '
o « 0 RUNIDENTIFICATION NUMBER
0 3 RUNTYPE CODE = (1, 2, 3) TO RUN (SIMULATION, ASSIGNMENT, BOTH)
. (-1,2,-3) TO CHECK (SIMULATION, ASSIGNMENT, BOTH) ONLY
o 0. INPUT UNITS CODE = (0,1) IF INPUT IS IN (ENGLISH, METRIC) UNITS
0 OUTPUT UNITS CODE = (0,1,2.3) IF OUTPUT IS IN (SAME AS INPUT, ENGLISH, METRIC, BOTH) *
UNITS
0 1600 CLOCK TIME AT START OF SIMULATION (HHMM)
900* DURATION (SEC) OF TIME PERIOD NO. 1
900* DURATION (SEC) OF TIME PERIOD NO. 2
900° DURATION (SEC) OF TIME PERIOD NO. 3
0 60° LENGTH OF A TIME INTERVAL, SECONDS
0 10° MAXIMUM INITIALIZATION TIME, NUMBER OF TIME INTERVALS
0 300 NUMBER OF TIME INTERVALS BETWEEN SUCCESSIVE STANDARD OUTPUTS ‘
0 * VALUES ASSERTED BY THE MODEL FOR THE FOLLOWING REASONS - :
1
TIME PERIOD 1 - ESIM DATA
H
1 ESIM LINKS )
0 -LANES-  -CHANNEL.
F Cc
U v LOST QDIS FREE 2 3

LENGTH LPKT GRD R DESTINATION NODE OPP. TIME HDWY. SPEED RTOR PED
LINK FT/M LLR PCT B23456 LEFTTHRURGHTDIAG NODE SEC SEC MPH/KMPH CODE
CODE

1

(8001, 1) 0/ 0200 0 000000 2 3 00 0 25 22 /O 0 0

(1, 3)52800/** 210 O 000000 4 0 0 O O 40 35 40/64 1 0

(3, 1)52800r*** 201 0 000000 0 0 2 0 O 40 35 4064 0 O

(8003, 3) O/ 0 200 0 000000 O 1 4 0 0 25° 22° /O 0 O '
( 3, 4)52800/*** 211 0 000000 2 58004 O O 30 25 40/64 O O .
(4 3)52800r*** 211 0 000000 0 0 1 O O 30 25 4064 0 O

( 4, 5)52800/** 200 O 000000 08005 0 O O 30 25 4064 0 O

(5 0

0
, 4) 52800/*** 211 0 000000 8004 3 2 0 30 25 40/64 0 O

¥




( 4, 2) 52800/ '200 0 000000 08002 0 0 O 40 35 40/64 0 O
( 2, 4) 52800/*** 211 0 000000 58004 3 0 0 40 35 4064 0 O
Q ( 1, 2) 52800/*** 200 0 000000 8002 0 4 0 O 30 25 240 1 O

* INDICATES A DEFAULT VALUE, ASSIGNED INTERNALLY BY THE MODEL

LANE CHANNELIZATION RTOR PEDESTRIAN

CODES . CODES CODES
0 UNRESTRICTED 0 RTOR PERMITTED 0 NO PEDESTRIANS
1 LEFT TURNS ONLY 1 RTOR PROHIBITED 1 LIGHT
2 BUSES ONLY 2 MODERATE
3 CLOSED 3 HEAVY
4 RIGHT TURNS ONLY \
5 CAR-POOLS

6 CAR-POOLS + BUSES
1 v

ESIM' TURNING MOVEMENT DATA
TURN MOVEMENT PERCENTAGES  TURN MOVEMENT POSSIBLE BLOCKAGE POCKET

LENGTH (FEET/METERS)
LINK  LEFT THROUGH RIGHT DIAGONAL LEFT THROUGH RIGHT DIAGONAL (PCT) (SECS) LEFT
RIGHT

(8001, 1) 0 0 0 O YES YES NO NO o o. 00 OO0

(1.3 0 0 0 O YES NO NO NO 0 0 6/ 18 O 0
(3 1) 0 0 0 O NO NO YES NO 0 o o 0 60 18
(6003, 3) 0 0 0 O NO YES YES NO 0o o o0 oo
(3 49 0O 0 0 0O YES YES YES NO 0 0 60/ 18 60/ 18
(49 00 0 O NO NO YES NO 0 0 60/ 18 60/ 18
( 4, 5) 00 0 O NO YES NO NO 0 0 o0 o 0
(S 4 0 0 0 O YES YES YES NO 0 O 60/ 18 60/ 18
(4 2 o0 0 O NO YES NO NO 0 0 o0 o0
(2 4 0 0 0 O YES YES YES NO 0 0 60/ 18 60/ 18
(1.2 0 0 0 O YES NO YES NO 0 0 o000 o0
1 FREEWAY SUBNETWORK PARAMETERS

RELAXATION TIME COEFFICIENT 75 SECONDSMILE OR 46 SECONDS/KM
ANTICIPATION COEFFICIENT (EE-2) SO MILES**2/HOUR 0;! 129 KM**2/HOUR
TIME SLICE DURATION 3 SECONDs

JAM DENSITY 180 (VEHLANE-MILE) OR 112 (VEH/LANE-KM)

COEFFICIENTS FOR SPEED-DENSITY RELATIONSHIP
RELATIONSHIP 1
COEFFICIENT 1 107 (MILES/HOUR) OR 172 (KWHOUR)

COEFFICIENT 2 -231 (MILES/HOUR) (LANE-MILEVEH) OR  -598 (KWHOUR) (LANE-KMNVEH)
COEFFICIENT 3 215 (MILES/HOUR) (LANE-MILE/VEH)**2 OR 896 (KWVHOUR) (LANE-

KMAVEH)**2 ‘ .
COEFFICIENT 4  -74 (MILES/HOUR) (LANE-MILEVEH)**3 OR  -496 (KWHOUR) (LANE-
KMVEH)**3 <
RELATIONSHIP 2

COEFFICIENT1 80 (HOURSMILE) OR 49 (HOURS/KM)
COEFFICIENT 2 474 (HOURSMILE) (LANE-MILEVEH) OR 474 (HOURS/KM) (LANE-

Q KMNVEH)




OO

(=R o]

COEFFICIENT3 -591 (HOURSMILE) (LANE-MILEVEH)**2 OR  -951 (HOURS/KM) (LANE-

KMVEH)**2 ]
‘ COEFFICIENT 4 466 (HOURS/MILE) (LANE-MILEIVEH)™3 OR 1206 (HOURS/KM) (LANE-
KM/VEH)**3
RELATIONSHIP 3

COEFFICIENT 1 ' 25. (VEH/LANE-MILE) OR 16 (VEH/LANE-KM)

COEFFICIENT2  50. (VEH/LANE-MILE) OR 31 (VEHILANE-KM)

COEFFICIENT3  35. (MILES/HOUR) OR 56 (KMWHOUR)

COEFFICIENT 4  40. (MILES/HOUR) OR 64 (KMWHOUR)

COEFFICIENTS 2. (DIMENSIONLESS) OR 2 (DIMENSIONLESS)

NO TYPE 34 CARD WAS INPUT, ALL VALUES ARE
DEFAULTS, ASSIGNED INTERNALLY BY THE MODEL
SPECIFIED FIXED-TIME SIGNAL CONTROL, AND SIGN CONTROL, CODES
NODE 1 1S UNDER SIGN CONTROL

INTERVAL DURATION , 4ecceeeeces ~---~APPROACHES - -=ccoeuccnna- +
NUMBER (SEC) (PCT) (8001 1) (3 1)
1 0100 O

NODE 2 IS UNDER SIGN CONTROL
INTERVAL DURATION 4secceeccenecces APPROACHES ---=ccccnecana- +
NUMBER (SEC) (PCT) ( 4 2 (1,2
1 0 100

NODE 3
OFFSET 50 SEC CYCLE LENGTH 55 SEC

INTERVAL DURATION #scveecseccanee < APPROACHES === = ===~ ceeennn +
NUMBER (SEC) (PCT) ( 1, 3) (8003, 3) ( 4, 3)
1 15 271 1 2 3
2 3 5 0 2 0
3 2 4 2 2 2
4 15 271 1 9 2
5 3 5 0 0 2
6 2 4 2 2 2
7 10 18 2 2 3
8 3 5 2 2 0
9 2 4 2 2 2

NODE 41S UNDER SIGN CONTROL
INTERVAL DURATION #e-ve-w covaamees APPROACHES === cvvve ceemnne .
NUMBER (SEC) (PCT) (3 4 ( 5 4 (2 4
1 0 100 5

NODE 51S UNDER SIGN CONTROL
INTERVAL DURATION 4seveveecccnceee APPROACHES - -==scvancana-- +
NUMBER (SEC) (PCT) ( 4 5
1 0 100

INTERPRETATION OF SIGNAL CODES

0 YIELD OR AMBER

1 GREEN

RED

RED WITH GREEN RIGHT ARROW
RED WITH GREEN LEFT ARROW
STOP

RED WITH GREEN DIAGONAL ARROW

N OO 0 A WON

NO TURNS-GREEN THRU ARROW




»

8 RED WITH LEFT AND RIGHT GREEN ARROW
9 NO LEFT TURN-GREEN THRU AND RIGHT

1 TRAFFIC CONTROL TABLE - SIGNS AND FIXED TIME SIGNALS

CONTROL CODES GO =PROTECTED
NOGO = NOT PERMITTED
PERM = PERMITTED NOT.PROTECTED
PROT = PROTECTED
STOP = STOP SIGN
YLD =YIELD SIGN

NODE 1 SIGN CONTROL

PHASE DURATION APPROACHES
(goot, 1) (3 1) '
LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT
THRU RITE DIAG
1 0 YLDYLD® YLD

NODE 2 SIGN CONTROL

PHASE DURATION APPROACHES
(4.2 (1,2
LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT
THRU RITE DIAG
1 0 STOP  STOP STOP

NODE 3 FIXEDTIME CONTROL OFFSET= S50SECONDS CYCLE LENGTH = 55 SECONDS

PHASE DURATION APPROACHES
(1. 3 (8003, 3) ( 4 3
LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT
THRU RITE DIAG

1 20 PROT NOGO NOGO GO
2 20 PROT GO GO NOGO .

3 15 NOGO NOGO NOGO GO

NODE -4 SIGN CONTROL

PHASE DURATION APPROACHES
(3 4 (S 4 (2 4
LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT
THRU RITE DIAG
1 0 STOP STOP STOP  STOP STOP STOP  STOP STOP STOP
1

NODE 5 SIGNCONTROL

PHASE DURATION - APPROACHES
(4, 5 ‘
LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT THRU RITE DIAG LEFT
THRU RITE DIAG
1 0 GO

0***** WARNING -MESSAGE NUMBER 622, ROUTINE CHKPH2, PARAMETER(S) - P1 = 0, P2= 4, P3=
3
1 AVERAGE VEHICLE OCCUPANCIES

(HUNDREDTHS-OF-A-PERSON / VEHICLE)




AUTOS CAR-POOLS TRUCKS BUSES
130 350 120 250
TRAFFIC ASSIGNMENT PARAMETERS

EPSILON (OBJ.FUNC.THRESHOLD VALUE) = 1.0% +
LINE SEARCH ACCURACY OF OBJ.FUNCION = 1.0% +
MAX.NUMBER OF ASSIGNMENT ITERATIONS = 15
MAX.NUMBER OF CAPACITY CALIBRATIONS = 1+

TYPE OF OBJECTIVE FUNCTION
(0:USER OPTIMAL, 1:SYSTEM OPTIMAL)= 0

IMPEDANCE FUNCTION PARAMETERS:
ALPHA = 60/100 +
BETA =40/10 +

TYPE (0:FHWA, 1:MODIFIED DAVIDSON)= 0 +

(+) :INDICATES DEFAULT VALUE

REQUESTED INTERMEDIATE OUTPUT CODE = 4
‘ 0; NO INTERMEDIATE OUTPUT
| 1: PATH ASSIGNMENTS -
| 2: TREE CONSTRUCTS
3: DETAILED O-D TREES .
4: ALL OUTPUTS 1,2AND 3

| 1 TRIP TABLE
| FOR EACH ORIGIN NODE, ‘TABLE PROVIDES LISTING OF CANDIDATE DESTINATION NODES
1 ORIGIN NODE (8001) 8004  8005. 8002

ORIGIN NODE (8003) 8005 8004 8002

ORIGIN NODE (2001) 8004 8002

0°**** WARNING -MESSAGE NUMBER 920, ROUTINE RDF179 PARAMETER(S)-P1= 8001
0°**** WARNING -MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S)-P1= 8004
0***** WARNING - MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S) -P1 = 8005
0°**** WARNING - MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S) - P1 = 8002
0***** WARNING -MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S)-P1= 8003
0'**** WARNING -MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S)-P1= 2001
1 INTERNAL CENTROIDS

CENTROID  LINK

-
.

2001 (4 3
1 TRAFFIC ASSIGNMENT :SOURCE VOLUMES ¢

ORIGIN NODE VOLUME (VPH)
8001 9000
8003 9000
2001 6000
1 TRAFFIC ASSIGNMENT :SINK VOLUMES - . -

DESTINATION NODE VOLUME (VPH)

8002 9000
8004 9000
8005 6000
1 DESTINATION TRIP TABLE

FOR EACH DESTINATION NODE, TABLE PROVIDES LISTING OF DATA PAIRS: ORIGIN NODE/VOLUME




DESTINATION (8002) 8001/3000 8003/3000 2001/3000
DESTINATION (8004)  B8001/3000 8003/3000 2001/3000
DESTINATION (8005) 8001/3000 8003/3000

1
TIME PERIOD 2-ESIMDATA

ESIM _TURNING MOVEMENT DATA

TURN MOVEMENT PERCENTAGES TURN MOVEMENT POSSIBLE
LINK  LEFT THROUGH RIGHT DIAGONAL LEFT THROUGH RIGHT DIAGONAL

(SECS)

(8001, 1) ©O0 0 O O YES YES NO NO 0
(1,3 © YES NO NO NO
0 NO NO YES NO

0 NO YES YES NO
YES YES YES NO

0

0

0

0

NO NO YES NO 0
0

0

0

0

( )
(8003, 3) o 0 0
3

NO YES NO NO
YES YES YES NO
NO YES NO NO
YES YES YES NO 0
YES NO YES NO [+ I ]

0
0
0
0
0
0
0

0O0O0O0O00O0O (=R =]
CO0O0O0O0O00 (=X~

0
0
0
0
0
0
0
0
0

v 2

( 0
( 0
( 0
( 0
(4 2 0
( 0
(1 0
WARNING -M

00.'0'

3 ,
1 AVERAGE VEHICLE OCCUPANCIES
(HUNDREDTHS-OF-A-PERSON / VEHICLE)

AUTOS CAR-POOLS TRUCKS BUSES

130 35 120 2%
1 TRAFFIC ASSIGNMENT PARAMETERS

EPSILON (OBJ.FUNC.THRESHOLD VALUE) = 1.0% +

LINE SEARCH ACCURACY OF OBJ.FUNCION = 1.0% +

MAX.NUMBER OF ASSIGNMENT ITERATIONS = 15
MAX.NUMBER OF CAPACITY CALIBRATIONS = 1+

TYPE OF OBJECTIVE FUNCTION
(O:USER OPTIMAL, 1:SYSTEM OPTIMAL)= 0  +

IMPEDANCE FUNCTION PARAMETERS:
ALPHA = 60/100 +
BETA =40/10 +

TYPE (0:FHWA, :MODIFIED DAVIDSON)= 0  +

(+) :INDICATES DEFAULT VALUE

REQUESTED INTERMEDIATE OUTPUT CODE = 4
0: NO INTERMEDIATE OUTPUT
1: PATH ASSIGNMENTS
2: TREE CONSTRUCTS
3: DETAILED O-D TREES
4. ALLOUTPUTS 1,2AND 3

1 . TRIP TABLE

ESSAGE NUMBER 622, ROUTINE CHKPH2, PARAMETER(S) - P1 =

BLOCKAGE
(PCT)

r~

1



-

FOR EAC‘I”-I ORIGIN NODE, TABLE PROVIDES LISTING OF CANDIDATE DESTINATION NODES
ORIGIN NODE (8001) 8004 8005 8002
ORIGIN NODE (8003) 8005  8004° 8002

ORIGIN NODE (2001) 8004 8002

0°***** WARNING -MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S) -P1= 8001
0***** WARNING - MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S)-P1= 8004
0***** WARNING -MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S)-P1= 8005
0***** WARNING - MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S)-P1= 8002
0***** WARNING - MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S)-P1= 8003
0°**** WARNING - MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S) -Pt= 2001
1 INTERNAL CENTROIDS

CENTROID LINK

-
+

2001 ( 4 3
1 TRAFFIC ASSIGNMENT :SOURCE VOLUMES

"

ORIGIN NODE VOLUME (VPH)

8001 9000
» 8003 9000
2001 6000

TRAFFIC ASSIGNMENT :SINK VOLUMES
DESTINATION NODE VOLUME (VPH)

8002 9000
8004 9000
8005 6000
1 DESTINATION TRIP TABLE

FOR EACH DESTINATION NODE, TABLE PROVIDES LISTING OF DATA PAIRS: ORIGIN NODE/VOLUME
DESTINATION (8002) 8001/3000 8003/3000 2001/3000
DESTINATION (8004) 8001/3000 8003000 2001/3000

DESTINATION (8005) 8001/3000 8003/3000
1 L

TIME PERIOD 3-ESIMDATA

ESIM  TURNING MOVEMENT DATA |
TURN MOVEMENT PERCENTAGES TURN MOVEMENT POSSIBLE BLOCKAGE

LINK  LEFT THROUGH RIGHT DIAGONAL LEFT THROUGH RIGHT DIAGONAL (PCT

(SECS)
. (801, ) 0 0 0 0O YES YES NO NO 0 o

(1.3 0 0 0 O YES NO NO NO o o

(3,19 00 0 0O NO NO YES NO 0 0

(8003, 3 0 0 0 O NO YES YES NO o o.

(3,4 00 0 0 YES YES YES NO o o

(43 00 0 O NO NO YES NO o o

(45 00 0 O NO YES NO NO 0o o

(549 00 0 O YES YES YES NO 0o 0

(42 00 0 O NO YES NO NO o o

(224 00 0 O YES YES YES NO o o

(1.2 0 0.0 © YES NO YES NO 0o 0
0***** WARNING -MESSAGE NUMBER 622, ROUTINE CHKPH2, PARAMETER(S)-P1= ' 0, P2= 4, P3=
3
1 AVERAGE VEHICLE OCCUPANCIES

(HUNDREDTHS-OF-A-PERSON / VEHICLE)




# L
] " d N

- AUTOS CAR-POOLS TRUCKS BUSES
\ - 130 350 120 250 .
1 « TRAFFIC ASSIGNMENT PARAMETERS

EPSILON (OBJ.FUN,C.THRESH>OLD VALUE) = 1.0% + ) -
LINE SEARCH ACCURACY OF OBJ.FUNCION= 1.0% +
MAX.NUMBER OF ASSIGNMENT ITERATIONS = 15
MAX.NUMBER OF' CAPACITY CALIBRATIONS = 1  +

. TYPE OF OBJECTIVE FUNCTION . . -
. (O:USER OPTIMAL, 1:SYSTEM OPTIMAL)= 0+ -

IMPEDANCE FUNCTION PARAMETERS: w
ALPHA = 60/100 + :
* BETA =40/10 +

“TYPE (0:FHWA, 1:MODIFIED DAVIDSON)= 0 +

(+) :INDICATES DEFAULT \;ALUE

REQUESTED INTERMEDIATE QUTPUT CODE = 4
0: NO INTERMEDIATE OUTPUT g -
1: PATH ASSIGNMENTS
2: TREE CONSTRUCTS
. 3: DETAILED O-D TREES
4: ALLOUTPUTS 1,2AND 3 |

1 TRIP TABLE

@ - FOR EACH ORIGIN NODE, TABLE PROVIDES LISTING"OF CANDIDATE DESTINATION NODES |
ORIGIN NODE (8001) 8004 8005 8002 -
ORIGIN NODE (8003) 8005 8004 ° 8002 . ‘ . 'A

ORIGIN NODE (2001) 8004 8002 ‘ ‘ >
0***** WARNING - MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S) - P1 8001 |
0°**** WARNING -MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S)-P1 = 8004
0°**** WARNING -MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S)-P1= 8005
0°**** WARNING - MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S)-P1 = 8002
0***** WARNING -MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S) - P1= 8003
0***** WARNING -MESSAGE NUMBER 920, ROUTINE RDF179, PARAMETER(S)-P1= 2001 .
1 INTERNAL CENTROIDS

CENTROID LINK

2001 (4, 3) . |
1 TRAFFIC ASSIGNMENT :SOURCE VOLUMES
ORIGINNODE VOLUME (VPH) — ° q !
8001 9000 1
8003 * 9000
[ 2001 6000 -
1 TRAFFIC ASSIGNMENT :SINK VOLUMES

DESTINATION NODE VOLUME (VPH)

8002 9000 '
8004 9000
8005 6000 ‘ N

1 DESTINATION TRIP TABLE ‘ \



. .
FOR EACH DESTINATION NODE, TABLE PROVIDES LISTING OF DATA PAIRS: ORIGIN NODE/NVOLUME
DESTINATION (8002) 8001/3000 8003/3000 2001/3000
DESTINATION (8004) 8001/3000 8003/3000 2001/3000

DESTINATION (8005)  8001/3000 8003/3000 ) .
1 , EVACUATION SIMULATION MODEL

) . DEVELOPED FOR FEDERAL EMERGENCY
MANAGEMENT AGENCY _
0 OREMS 2.0 Alpha Case Study: Trip Dist. + Traffic Assignment + Simulation
0
1 . RUN CONTROL DATA
VALUE RUN PARAMETERS AND OPTIONS
0 0 RUN IDENTIFICATION NUMBER
0 3 RUNTYPE CODE = (1, 2, 3) TO RUN (SIMULATION, ASSIGNMENT, BOTH)
(+1,-2,-3) TO CHECK (SIMULATION, ASSIGNQAENT BOTH) ONLY
0 0 INPUT UNITS CODE = (0,1) IF INPUT IS IN (ENGLISH, METRIC) UNITS
0 OUTPUT UNITS CODE = (0,1,2,3) IF OUTPUT IS IN (SAME AS INPUT, ENGLISH, METRIC, BOTH)

UNITS
0 1600 CLOCK TIME AT START OF SIMULATION (HHMM)

900* DURATION (SEC) OF TIME PERIOD NO. 1

900* DURATION (SEC) OF TIME PERIOD NO. 2

900* DURATION (SEC) OF TIME PERIOD NO. 3
0 60* LENGTH OF A TIME INTERVAL, SECONDS
0 10*  MAXIMUM INITIALIZATION TIME, NUMBER OF TIME INTERVALS
0 300 NUMBER OF TIME INTERVALS BETWEEN SUCCESSIVE STANDARD QUTPUTS
0 * VALUES ASSERTED BY THE MODEL FOR THE FOLLOWING REASONS -
1 :

TIME PERIOD 1 - ESIM DATA
1 ESIM LINKS
0 -LANES.- -CHANNEL.
F o '
V) 1Y) LOST QDIS FREE '
LENGTH LPKT GRD R DESTINATION NODE OPP. TIME HOWY. SPEED RTORPED .
LINK FT/M LLR PCT B23456 LEFTTHRURGHTDIAG NODE SEC SEC MPH/KMPH CODE

CODE

(8001.13 O/ 0 200 0 000000 2 3 0 O .0 25 222 0/0 0 O

( 1, 3) 52800/t 210 O 000000 4 O O O O 40 35 40/64 1 O
{ 3, 1) 52800/ 201 O 000000 O 0 2 0O O 40°35 40064 0 O
(8003, 3) 0O/ 0 200 0 000000 0 1 4 0 O 25 222 0/0C 0 O

( 3, 4) 52800/*** 211 O 000000 2°58004 0 O 3.0 25 4/64 0 ©
( 4, 3) 52800/ 211 0 000000 0 Ot 0O O 30 25 4064 0 O
( 4, 5) 52800/** 200 0 000000 0B800S O O O 30 25 40/64 0 O
(5 4)52800/*° 211 0 000000 8004 3 2 O O 30 25 40/64 0 O
( 4, 2) 52800/ 200 O 000000 08002 O O O 40 35 4064 0 O
( 2, 4) 52800/ 211 O 000000 58004 3 0 O 40 35 40/64 0 O
(1. O 000000 8002 0 4 O O 30 25 25/40 1 ©

2) 528007*** 200

* INDICATES A DEFAULT VALUE, ASSIGNED INTERNALLY BY THE MODEL




LANE CHANNELIZATION RTOR PEDESTRIAN

CODES CODES CODES
0 UNRESTRICTED 0 RTOR PERMITTED 0 NO PEDESTRIANS
1 LEFT TURNS ONLY 1 RTOR PROHIBITED 1 LIGHT
2 BUSES ONLY 2 MODERATE
3 CLOSED 3 HEAVY
4 RIGHT TURNS ONLY
§ CAR-POOLS

6 CAR - POOLS + BUSES .
1 » a
ESIM TURNING MOVEMENT DATA

TURN MOVEMENT PERCENTAGES  TURN MOVEMENT POSSIBLE BLOCKAGE  POCKET

LENGTH (FEETMETERS)
LINK  LEFT THROUGH RIGHT DIAGONAL LEFT THROUGH RIGHT DIAGONAL (PCT) (SECS)
RIGHT ,

(8001, 1) 0 0 0 O YES YES NO NO o 0 o000 oo
(13 0 00 O YES NO NO NO 0o o 60/ 18 0O/ 0
(3 1) 00 0 O NO NO YES NO 0o o o 0 60/ 18
(8003, 3) o0 0 O NO YES YES NO 0o 0 o0 oo
(3 4 O O O O YES YES YES NO (VR 60/ 18 60/ 18
(43 0 0 0 O NO NO YES NO 0 0 60/ 18 60/ 18
(45 0 0 0 0 NO YES NO NO 0 o o0 o0
(S 49 0O 0 0 O YES YES YES NO 0 o0 60/ 18 60/ 18
(4 2 0O 0 0 0 NO YES NO NO 0 0 o0 oo
(2 4 0O 0 0 O YES YES YES NO 0 0 60/ 18 60/ 18
(1.2 0O 0 0 0O YES NO YES NO o 0 o000 o0
1 FREEWAY SUBNETWORK PARAMETERS

RELAXATION TIME COEFFICIENT 75 SECONDSMILE OR 46 SECONDS/KM
ANTICIPATION COEFFICIENT (EE-2) S0 N.QILES"'.’!HOUR OR 129 KM**2JHOUR
TIME SUICE DURATION 3 SECONDS

JAM DENSITY 180 (VEHLANE-MILE) OR 112 (VEHLANE-KM)

COEFFICIENTS FOR SPEED-DENSITY RELATIONSHIP
RELATIONSHIP 1
COEFFICIENT 1 107 (MILES/HOUR) OR 172 (KWHOUR)

LEFT

COEFFICIENT 2 -231 (MILES/HOUR) (LANE-MILE/VEH) OR  -598 (KWHOUR) (LANE-KM/VEH)

COEFFICIENT3 215 (MILES/HOUR) (LANE-MILEVEH)**2 OR 896 (KWHOUR) (LANE-

KMVEH)**2
COEFFICIENT 4  -74 (MILES/HOUR) (LANE-MILE/VEH)**3 OR 496 (KWHOUR) (LANE-
KMNVEH)**3
RELATIONSHIP 2 ,
COEFFICIENT1 80 (HOURS/MILE) OR 49 (HOURS/KM)
COEFFICIENT2 474 (HOURS/MILE) (LANE-MILEVEH) OR 474 (HOURS/KM) (LANE-
KMVEH)
COEFFICIENT3  -501 (HOURS/MILE) (LANE-MILEVEH)*2 OR  -951 (HOURS/KM) (LANE-
KMVEH)**2
COEF<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>