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L. INTRODUCTION

. This report describes the analyses undertaken, and the results obtained, in a study to update
the existing Evacuation Plan for Davis Besse Station, located in Ottawa County, Ohio. This plan is
designed to protect the health and safety of the public in the event that an evacuation is ordered as a

protective action in response to an accident at Davis Besse Station. -

In the performance of this effort, all available prior documentation relevant to Evacuation
Planning was reviewed. In addition, work products developed by previous consultants were
incorporated, where appropriate. We wish to express our appreciation to all the directors and staff
members of the Ottawa and Lucas County Offices of Emergency Preparedness and the various law

enforcement agencies who provided valued guidance.

Other guidance is provided by documents published by Federal Government agencies.
Most important of these are:

Criteria for Preparation. and Evaluation of - Radiological Emergency Response Plans and
Preparedness in Support of Nuclear Power Plants, NUREG 0654/FEMA-REP-1, Rev. 1,
November 1980. -

Analysis of Techniques for Estimating Evacuation Times for Emergency Planning Zones,

NUREG/CR-1745, November 1980.

1.1  Overview of the Plan Update Process :. |

The following outline presents a brief description of the work effort in chronological

sequence:

Davis Besse Nuclear Power Station 1-1 o KLD Associates, Inc.
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1. The initial effort consisted of gathering information:

N
o [Initial meeting with representatives of the Davis Besse Station, Ottawa County, Port
Clinton, Lucas County and the State of Ohio to define the scope of work.
e Review of existing reports describing past evacuation studies.
e Conducted a field survey of the EPZ highway system and of area traffic conditions. '
e Attended meetings and briefings with State and Local officials. :
o Obtained demographic data from State Planning offices.
2. After reviewing and analyzing this information, it was decided to proceed with the
task of preparing the preliminary input stream for the IDYNEV model.
e Estimated the traffic demand based on the available information derived from
Census data, from prior studies, and from data provided by local and State agencies
and from the telephone survey.
o Employed the procedures specified in the 2000 Highway Capacity Manual (HCM) "
and the data acquired during the field survey, to estimate the capacity of all highway
segments comprising the evacuation routes.
o Developed the link-node representation of the evacuation network, which is used as
the basis for computer analysis that calculates the Evacuation Time Estimates
(ETE). The IDYNEYV System, developed by KLD for FEMA, was used to perform
these calculations.
e Prepared the input stream for the IDYNEV System.
e Executed IDYNEV to provide the initial estimates of evacuation routing and
Evacuation Time Estimates (ETE) for a single scenario.
3. Distributions of Trip Generation times were estimated for the various population
segments: permanent residents and transients (i.e. tourists and employees), seasonal residents and
Davis Besse Nuclear Power Station 1-2 KLD Associates, Inc. ~
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boaters on Lake Erie. These estimates were primarily based upon the telephone survey performed

previously.

4, . Evacuation scenarios were defined. These scenarios reflect the variation in demand,
trip generation distribution and in highway capacity, associated with different seasons, day of week,

time of day and weather conditions.

5. Updated the demand estimation of employees who work within the EPZ, based on

more recent information obtained from major employers in the area.

6. Defined a preliminary set of traffic management tactics to be applied at specified
Traffic Control Posts (TCP), for subsequent review by local and State police personnel.

7. . ‘Updated and expanded the preliminary ETE results to reflect the recent information

quantifying the current employment estimates. -

8. Partitioned the EPZ into subareas, then defined "Regions", where each region
consists of a grouping of contiguous subareas. Each region, other than those which approximate

circular areas, approximates a quadrant within the EPZ as required by NUREG 0654.

9. Assigned Host Communities to each community within the EPZ and developed

traffic routing patterns for evacuating vehicles. W

10.  Conducted a survey of sheriffs, local police chiefs and State Police within the EPZ

to solicit their opinions and recommendations on traffic routing, control and management. =~

11.  Using the traffic management policies derived in step 10, a complete set of ETE was

computed. This set consists of over 90 distinct cases; each case corresponds to the evacuation of a

Davis Besse Nuclear Power Station 1-3 .. KLD Associates, Inc.
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specified region for a specified evacuation scenario. A total of 10 regions and 9 scenarios were

considered. In addition, several special studies were conducted.

12, Documented the results of these studies in formats responsive to NUREG 0654.

13.  Estimated demand for transit services for persons at home. Determined the number
of bus trips and buses required for each route within each community. These estimates were based

on the census data base and on an analysis of route travel times.

14. Determined the ETE for all transit activities.

1.2 Description of the Fmergency Planning Zone (ERZ)

The Davis Besse site is located on the south shore of Lake Erie, in Ottawa County,
Ohio. The site is situated approximately 25 miles east of the City of Toledo, Ohio and 10 miles
west of the City of Port Clinton, Ohio at longitude 83° 05' W and latitude 41° 36'N.

The area encompassing the EPZ includes part or all of the following communities:

Ottawa County

City of Port Clinton Benton Township
Carroll Township Harris Township
Erie Township Salem Township
Bay Township

Lucas County

Jerusalem Township (Bono)

Figure 1-1 present the general site area surrounding the Davis Besse Nuclear Power Station

(DBNPS). This map identifies both the communities in the area and the major roads.

Davis Besse Nuclear Power Station ‘ -4 KLD Associates, Inc.
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The lakeshore, within the EPZ, with the exception of the plant site, is primarily devoted to
recreational activities. The area is home to many marinas serving Lake Erie boaters and has

significant amounts of land reserved for public use in the form of parks and wildlife refuges.

Areas;awey from the lakefront are primarily agricultural in nature. Commercial centers
exist in Oak Harbor and Port Clinton. Industrial activity can be found east of DBNPS along State
Route 2 (Erie Industrial Park) and on the outskirts of Port Clinton.

13 "E limi Activiti

Since this plan constitutes an. updaie of prior work, it was necessary to become

farmhar with the ex1stmg plan. These activities are described below
I - l » R 3

KLD Assocrates was provrded w1th copxes of documents descnbmg past studies and
~ analyses Ieadmg to the development of evacuatlon plans and of ETE. We also obtained supporting
documents from a variety of sources wh1ch contamed mformatlon needed to form the data base

used for conductmg evacuatlon analyses
Senior KLD personnel drove the, entlre highway' system within the EPZ and for some

distance outside. The charactenstlcs of - each sectlon of hrghway were recorded These

charactenstrcs mclude

Dav_is Besse Nuclear Power Station BN .15 ‘ : KLD Associates, Inc.
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Number of lanes = Posted speed -

Pavement width Actual free speed

Shoulder type & width Abutting land use
Intersection configuration Control devices

Lane channelization Interchange geometries
Unusual characteristics: Geometries: curves, grades

- Narrow bridges, sharp curves, poor ‘pavement, flood . warning -signs,
inadequate delineations, etc. ,

V-

The data were then transcribed; this information was referenced while preparing the input

stream for the IDYNEV model. In addition, photographs were taken of key highway features.

Telephone Survey

A telephone survey was undertaken in order to gather information needed for the evacuation
study. Appendix F exhibits the survey instrument, Aﬁpendix G contains tabulations of some of the

data compiled from the survey returns.

This data was utilized to develop estimates of vehicle occupancy during an evacuation and
to estimate elapsed times between the issuance of an evacuation order and the start of evacuation
trips. This database was also referenced to estimate the number of transit-dépendent residents.

L LT

Develoning the Eyacuation Pl

The overall study procedire s outlined in Appendix D. Demographic data was obtained
from several sources, as detailed later in this report. This data was analyzed and converted into

N r

vehicle demand data.
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Highway capacity was estimated for each highway segment based on the field surveys and
on the principles specified in the 2000 Highway Capacity Manual (HCM). The link-node
representation of the physical highway network was developed using large-scale maps and the

observations obtained from the field survey. This network is shown in Figure 1-2.
Analytical Tools
A variety of analytical tools was employed for this study. The most prominent of these is the
IDYNEV (Interactive DYnamic Network EVacuation) computer system that was developed by
KLD under contract with the Federal Emergency Management Agency (FEMA).
IDYNEY consists of three submodels:
¢ An equilibrium traffic assignment model (for details, see Appendix B).

¢ A macroscopic traffic simulation model (for details, see Appendix C);

e An intersection capacity model (for details, see Highway Research Record No. 772,
Transportation Research Board, 1980, papers by Lieberman and McShane & Lieberman).

The procedure for applying IDYNEV within the framework of developing an update to the
Davis Besse Evacuation Plan is outlined in Appendix D. Appendix A is a glossary of terms used in
Traffic Engineering.

The evacuation analysis procedures are based upon the need to:

o Route traffic along paths of travel that will

Davis Besse Nuclear Power Station 1-8 KLD Associates, Inc.
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N

-expedite their travel from their respective points of origin to points outside the EPZ
-restrict movement toward Davis Besse Station to the extent practicable

-disperse traffic demand so as to avoid focusing demand on a limited number of highways

e Satisfy, to the extent possible under emergency conditions, perceived "best" paths out of the
EPZ

e Move traffic in directions that are generally radial, relative to the location of Davis Besse

Station.

A Tnp Table' is spec1ﬁed which satlsﬁes the specified linkage between communities within
the EPZ and host communities outside the EPZ. The IDYNEV Traffic A551g11ment model is
executed to produce output which identifies the "best" traffic routing, subject to the design

conditions outlined above In addmon to this information, [very] rough estimates of travel time are

provided, together with turn-movement ‘data required by the IDYNEYV simulation model.

The simulation model is then executed to provide a detailed description of traffic operations
on the evacuation network. This description'enableé the .analyst to identify bottlenecks and to

develop countehﬁeasures that are designed to expedite the movement of vehicles.

As outlined in Appendix D, this procedure consists of an iterative design-analysis-redesign

sequence of activities.: If properly done, this procedure converges to yield an Evacuation Plan

which best services the evacuating public.

'A trip table is defined as a matnfx of origin—destinét:ion demand volumes. :
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1.4 C . f Revision 5 with Revisian 4

The major change between Revision 4 and Revision 5 entails ‘the utilization of
Census 2000 information to the maximum extent possible. Specifically, the total resident
population was determined using Geographic: Information System techniques -and “Census Block
Points” containing the block centroid and the block population for all census blocks in Ohio. The

earlier efforts were predicated on 1990 census data and manual population centroid placement.

The definition of the seasonal population group was changed. Revision 4 contained
estimates of the seasonal population group based upon the amount of new construction in the area
between the mid 1980s and 1990. Revision 5 uses seasonal housing data directly from Ottawa and
Lucas Counties to identify seasonal housing. To the extent that the population in the newly built
condominiums is included in the estimate, it is incorporated into the permanent resident population.
We now believe that the previous estimate of seasonal population includes a significant amount of

double counting with the transient population.

Vehicle occupancy assumptions were also modified in Revision 5. Previously, an estimate
of 2.6 persons per vehicle was used for the permanent residents. Revision 5 utilizes the census-
derived value of average household size and a factor of 1.25 evacuating vehicles per household to
achieve an estimate of 2.0 persons per vehicle. Thus, although the number of permanent residents in
the EPZ did not change significantly, they will generate approximately 3000 additional vehicles

during an evacuation.

Similarly, the vehicle occupancy for employees was changed from 1.28 persons per vehicle
to a more conservative estimate of 1 person per vehicle to account for the small amount of car-

pooling in the area.

Davis Besse Nuclear Power Station 1-11 : : - -KLD Associates, Inc.
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The net effect of these changes is that although the peak population estimate (the sum of all
population presented later, in Table 2-7) has declined by about 7% between Revision 4 and

Revision 3, the estimated number of vehicles has increased by about 9%.

No changes in trip generation, traffic routing, or traffic control plans were required for

Revision 5

The ETE for transit-dependents and for schools and special facilities now reflect the current
implementation plan. Fixed bus pick-up points, contained in Revision 4 are no longer used. The

estimates now reflect similar transit operations in Port Clinton as is planned for the other areas of
the EPZ.

Davis Besse Nuclear Power Station 1-12 KLD Associates, Inc.
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2. DEMAND ESTIMATION

The estimates of demand constitute a critical element in developing an evacuation plan.

This estimate consists of three components:

1. An estimate of population, stratified into groups, in communities within the EPZ.
2. An estimate, for each population grouping, of mean occupancy per evacuating
vehicle. This estimate is used to determine the number of evacuating vehicles.

3. An estimate of potential double-counting of vehicles.

Appendix E presents much of the source material for the population estimates. A variation
of the approach defined above was used to estimate park area traffic.” This change in approach was
necessary since the majority of park traffic consists of transients, most of whom enter the EPZ from

-locations outside.

As aresult, we relied on empirical observation of the number of vehicles that can physically
be accommodated within park areas. - This technique is valid since discussions with public officials
confirmed that, with few exceptions, people at the park have access to a vehicle. Thus, the
evacuation of people from the park area will be primarily reflected in the number of evacuating

private vehicles.

By accurately estimating the number of vehicles at park areas, we have satisfied the input
requirements for an evacuation plan. Estimates of population can be based on accurate estimates of
per-vehicle person occupancy. Thus, for the park area, more reliable estimates are forthcoming if
we reverse the sequence of steps :1 and 2, above,.by first estimating the number of evacuating

vehicles, then using the vehicle-occupancy figure to estimate population.

During thé summer season, vacationers.and tourists enter the EPZ. These non-residents

Davis Besse Nuclear Power Station 2-1 .- - . KLD Associates, Inc.
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may dwell within the EPZ for the entire season, for a short period (e.g. one or two weeks), for a
weekend, overnight, or may enter and leave within one day. Estimates of the size of these
population components must be obtained, so that the associated number of vehicles can be

ascertained.

The spectre of double-counting of people and vehicles must be addressed: a vehicle and its
occupants cannot occupy two disparate locations at the same time. Consider a vacationing family
that registers at a motel, travels to a park in the morning, then does some shopping, away from the
park, in the evening before returning to the motel. If we consider a scenario where the accident
occurs at about 2:00 PM when the parks are most crowded, then this family, and its vehicle, would
most likely be at the park. If an evening scenario is being studied, then the vehicle would be at a

retail parking lot, or perhaps, back at the motel.

Clearly, since this vehicle cannot be at all 3 locations simultaneously, its location at the

instant an order to evacuate is announced, depends on the scenario being studied.

It is seen that the number of vehicles at each location depends on time of day. It is clearly
wrong to estimate counts of vehicles by simply adding up the capacities of different types of
parking facilities, without considering the whereabouts of the vehicles. For example, motel parking
lots, which are full at dawn, may be almost empty at noon. Similarly, parking lots at area parks,

which are full at noon, may be almost empty at dawn.

Another element that must be considered in an evacuation plan is the need to provide for
transit-dependent people. These people may be youngsters in school, persons in institutions
without access to private vehicles or who cannot provide for themselves, as well as residents and

tourists who do not have access to a private vehicle.

Analysis of the population characteristics of the Davis Besse EPZ indicates the need to

Davis Besse Nuclear Power Station 2-2 KLD Associates, Inc.
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identify five distinct groups:

¢ Permanent residents - people who are year round residents of the EPZ.

o Seasonal residents - people who reside in the EPZ for a portion of the year, generally the
peak summer season.

e Transients - people who reside outside of the EPZ who enter the area for a specific purpose
(shopping, ecreatlon) and then leave the area.

o Employees - people who reside outside of the EPZ and commute to busmess within the EPZ
on a daily basis.

e Boaters on Lake Erie who use marinas within the EPZ.

Esiimates of the population and numbers of vehicles to be expgdfed for each éf the population
groups will now be presented. Estimates will be presented by evacuation subarea and by polar

coordinate representation (population rose). =

The Dav1s Besse EPZ have been subdlvxded into™ 12 subareas These areas are shown i in

Flgure 2-1.
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Permanent Residents

The starting point for the estimates of permanent population must be based upon the latest
U.S. Census data. Comparing census information, it is possible to estimate population changes and

projécf the current resident population to a 2003 base year. Table 2-1presents these estimates.

Table 2-1 EPZ Population Growth
Population Growth Rate | Population

Subdivision 1990 2000 2000-2003 2003
Bay Twp. . _ 1,276 1,294 0.423% 1,299
Benton Twp. 2,046 2,232 2.727% 2,293

-~ Carroll Twp. - 1,735 -] 1,931 - 3.389% | 1,996
. Erie Twp. , 1,454 1,328 -2.600% 1,293
Portage Twp. 1,600 1,634 0.638% 1,644
‘Port Clinton = - -~ 7,06 | -+-6,391" | -3.019%: | * 6,198
Ottawa County 40,029 40,985 0.716% 41,279

Lucas County 1,375 1,365 -0.218% 1,365

Table 2-1 shows the population for the EPZ has remained stable over the last 10-year
period. The gfowth' in population of the rural areas of the county is more than compensated for with

the loss of population in Port Clinton.

The second step of the estimation process is the estimation of the average number of people
who may be expected to occupy each evacuating vehicle. Using the 2000 Census, the average
household size in Ottawa County is' approximately 2.48 persons. It is reasonable to assume that
some families will choose to utilizé more than one vehicle to evacuate. Work on other evacuation
studies have indicated that a number in the range of 1.1 to 1.2 evacuating vehicles per household is
reasonable. We will use the figure of 1.2 evacuating vehicles per household for this study.

Consequently, the average number of persons per evacuating vehicle can be computed:

Davis Besse Nuclear Power Station 2-5 . .. KLD Associates, Inc.
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2.48 persons per household / 1.2 vehicles per household
= 2.1 persons per evacuating vehicle

Pennanent‘pokpulation and vehicle estimates for 2003 are presented in Figures 2-2 and 2-3.
Data in these figures are displayed as totals within each subarea. A total of 12 subareas are defined
for the Davis Besse EPZ. Figures 2-4 and 2-5 presents the resident population and resident vehicle

estimates by sector and distance from DBNPS.

It can be argued that accepting this estimate of permanent residents serves to overstate,
somewhat, the number of eVacua_ti;dg vehicles, especially during the summer. It is certainly
reasonable to assert that some portion of the population would be on vacation during the summer

and would travel elsewhere. A rough estimate of this reduction can be obtained as follows:

1. Assume 60 percent of households vacation over the summer, for a two-week period.
2. Assume these vacations, in aggregate, are uniformly dispersed over 10 weeks, i.e. 12
percent of the population is on vacation during each two-week interval.

3. Assume half of these vacationers leave the area.

On this basis, the resident population would be reduced by 6 percent in the summer and by a
lesser amount in the off-season. The same rationale will lead to the conclusion that the number of
employees who work within the EPZ on a full-time (i.e. non-seasonal) basis would also be reduced

by that percentage over the summer. This six percent reduction translates into about 600 vehicles.

Davis Besse Nuclear Power Station 2-6 KLD Associates, Inc.
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Seasonal Population

The seasonal population estimates were based upon the 2000 estimates developed with the
assistance of the Ottawa County Planning. There are few seasonal housing units in the Lucas
County portion of the EPZ, with the exception of some migrant labor housing. Vehicular estimates
for seasonal housing assume 1.0 vehicle per housing unit and an average family size of 2.48 persons
per housing unit. Table 2-2 presents the data available.

Estimates of seasonal population in Revision 4 were based upon. the extensive
condominium construction of the mid 1980°s. At that time we estimated the growth as increases in
seasonal population. With the 2000 census, much of that condominium development has-been
folded into the permanent population estimates. Seasonal hbﬁéing ‘was obtained from County
estimates of housing occupied only during periods of the year.

_— Table 2-2. Seasonal Housing Units
AN : _ : : :
Locality - Units ' | Persons Vehicles
Bay Twp. 231 573 231
Benton Twp 2 5 2
Carroll Twp. 614 1623 614
Erie Twp. 274 680 274
Salem Twp 18 45 18
Port Clinton - _470 1166 470
Totals 1609 | 3992 1609

Figures 2-6 and 2-7 presents the seasonal population distributions (both people and

vehicles) by subarea. Figures 2-8 and 2-9 present the same data in Polar Sector format.

; Davis Besse Nuclear Power Station 2-11 - « KLD Associates, Inc.
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Teansient Populati

Transient population groups are defined as those people who enter the EPZ for a specific
purpose (shopping, recreation) and who leave on the same day or people who stay overnight at
motels or hotels. The Davis Besse EPZ has a number of areas that attract transients in significant

numbers:

o Port Clinton - shopping, access to ferries, etc.
e Camp Perry - National Rifle/Pistol matches
o Wildlife refuges, parks - day trip recreational use

e Marinas - boaters on Lake Erie will be considered separately.

Because the great majority of people utilizing these facilities travel in private vehicles, it is
possible to estimate the transient population by first obtaining an estimate of the parking capacity of
each facility and then applying a per vehicle occupancy factor to arrive at the population estimate.
Care must be taken to avoid counting vehicles belonging to permanent residents who use the

facilities as belonging to the transient category.

A factor of 2.48 persons per vehicle was used in these estimates. This figure is a reasonable
vehicle occupancy value for recreational purposes. The following are estimates of transient

population of each of these groups.

Davis Besse Nuclear Power Station 2-16 KLD Associates, Inc.
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Port Clinton

Data: (a)24 hr. traffic counts on Perry St. during August 1984 ,
(b)Year round average traffic counts on Perry St. From ODOT Trafﬁc Reports

1. 1984 ADT (2 directions) for Friday, Saturday, Sunday during August 24239 vehicles
2. 1985-2001 ODOT Traffic Growth Factor - -, 118
3. Estimated Current Peak Summer Traffic 28602 vehicles
4. 1999 ODOT year round’ ADT o ‘ ' 14700
a. Peak Summer excess vehicles., -, - e 13902 (2-dir)
b. Peak Summer vehicles (1-d1rect10n) - 6951 vehicles
" ¢. Seasonal Vehicle estimates o - : 1609 -
d. Peak transient vehicles - . 5342 say 5400

Using a vehrcular occupancy for transient vehrcles of 2. 48 persons/vehlcle the population

estimate for this segment is 13, 300
Camp Perry

The national nﬂe and plstol matches are held at Camp Perry durrng J uly and August of each

year. Drscussrons with Camp Perry Ofﬁces mdlcate a peak attendance of approxrmately 5000

people However there is a considerable overlap between people at Camp Pen'y and tran51ents in
Port Clmton durmg the day For the purposes of the study, we will assume that 67 percent of the
total attendance at Camp Perry is present ona peak aﬁemoon ThlS leads to an estlmate of 3300
people, or 1344 vehicles present at Camp Perry The Port Clinton transient estlmate includes the
balance of Camp Perry attendees.

A number of sources of information regardingpopulation estimate for the parks and wildlife

refuges in the EPZ were utilized:

o Contacts were made with park managers or rangers.

Davis Besse Nuclear Power Station 2-17 . ... _ KLD Associates, Inc.
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o Contacts with Ohio Department of Natural Resources.
e Acrial photographs.

e Manual data collection.

Talks with park managers indicate that Crane Creek Park and Wildlife Refuge has
approximately 2600 parking spaces. These spaces include both designated parking and empty fields
used for overflow parking. Park managers also indicate that the vast majority of people arrive in
private automobiles and that significant parking is not present on the park access road or on State

Route 2, outside of the park boundary.

Using peak parking estimates and an estimate of 2.48 persons per transient vehicle yields a

peak period attendance of approximately 7300 people.

Data was collected at Crane Creek Park over the long, July 4, 1986 weekend. An
automated traffic counter was placed on the Crane Creek Park access road. The 24-hour peak park
attendance occurred on Sunday, July 6. A total of 5,561 vehicles were counted entering and leaving
the park (Traffic Counts were two direction counts). This implies the maximum number of
vehicles in the park at any one time is approximately one half, or 2780 vehicles. This number is
consistent with the parking capacity of the park. The data collected therefore supports the use of

2600 vehicles as the peak park transient vehicle count.

Further data was collected at the park to determine the origin of vehicles in the parking
fields A license place survey was conducted in an attempt to identify the county or state of origin of
the vehicle. The results of this survey are presented in Table 2-3. We will assume that the survey

results continue to be reflective of park utilization.

These results yield two pieces of information. First, the natural westbound and southbound

evacuation routes from the park (Route 2, Route 579, Route 590) are already the routes of choice

Davis Besse Nuclear Power Station 2-18 KLD Associates, Inc.
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for the normal park to home trip for approximately 60-70 percent of the park population. Secondly,

N approximately 6 percent of the people at the park already live in the EPZ (Ottawa Co.). These
people are assumed to evacuate from home. Thus, using 2600 vehicles to estimate peak park
transient vehicles may be high by up to 6 percent due to the double counting of Ottawa County
vehicles. Therefore, it was deemed realistic to use 2440 vehicles (94% of 2600).

Figures 2-10 and 2-11 present transient population by subarea and vehicle estimates by
subarea respectively. Figures 2-12 and 2-13 présént the transient population and vehicle data, by

sector.

Table 2-3. Results of Crane Creek License Plate Survey

Number
. of
Place of Origin | Vehicles | Percentage
OttawaCo. | = 53 6%
_ Lucas Co. 419 51%
~ WoodCo. | 104 | 13%
Sandusky Co. 57 7%
Erie Co. 10 1%
Other Ohio - 128 . 16%
Michigan 30 4%
Other States _ 23 _3%
Totals 1 824 » 100%
Date: Friday, July 4, 1986
\ ; Davis Besse Nuéfear Power Station 2-19 : " KLD Associates, Inc.
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Employees

Employees who work within the EPZ fall into two categories:

e Those who live and work in the EPZ
o Those who live outside of the EPZ and commute to jobs within the EPZ.

The first of these categories have already been counted as part of the permanent population.
Therefore, to avoid double counting, we focus on those employees whose evacuation trip

corresponds with their normal work to home trip.

Figure 2-14 presents Ottawa County employment trends over the last 15 years. Employment
peaked in 1990 at approximately 12000 employees in the county. The latest data available shows
that the employment is at or near the peak levels reached a decade ago. It is expected that peak
season employment will be somewhat higher than the employment levels shown in Figure 2-14.
Other employment data from the Ohio State University Data Center identifies a total of

approximately 5000 workers who commute to Ottawa County. This data is presented in Table 2-4.

Table 2-4. Number of Commuters to Ottawa County

Ottawa
Home County| County
Workers
Sandusky 1,657
Lucas 1,252
Wood 869
Erie 725
Seneca 130
Monroe 128
Huron 111
Total 4.872
Davis Besse Nuclear Power Station 2-24 KLD Associates, Inc.
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Mid March Ottawa County Employment
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Figure 2-14. Emplbyinent Trends In Ottawa
. County :

The major areas of employfnent within the Davis Besse EPZ are:

e First Eﬁergy Corporation (DBNPS) 7

o Erie Industrial Park — State Route 2; 5 miles west of Poi't Clinton .

¢ Lake Winds Industrial Park — State Route 163, 8 miles west of Port Cliﬁton

o Oak Harbor Park — State Route 19, north of Oak Harbor ~

o Port Clinton S ,‘ | o ;T ‘
These areas are shown in Figure 2-15. There are two additional areas Ewithin Ottawa County where
employment centers are located (Elmore and Genoa). We will assign a total of 150 inbound

commuters to these locations.
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Most employment occurs along the Route 2 corridor. Consequently, we have assigned a total of
4,700 workers entering the EPZ, as shown in Table 2-5.

Table 2-5. Employees Entering the EPZ

Number of

Location Employees
Entering the EPZ
Davis Besse NPS 700
Erie Industrial Park 750
 [Lake Winds Industrial Park 375
QOak Harbor Industrial Park 375
Port Clinton - 2,500

A factor of 1 person per employee vehicle was used to,detemiine the number of evacuating
vehicles. This figure was obtained from 2000 census figures for Ottawa County, which shows the

vast majority of workers commuting in single occupancy autos.

Figure 2-16 presents employee and vehlcle estlmates by subarea Flgures 2-17 and 2-18
present this data by sector. .
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Boaters

One of the principal features of the Davis Besse EPZ is the high utilization of Lake Erie by
boaters during the peak summer season. Boaters on the lake raise several issues with regard to

evacuation planning.

1. .How many boats are launched from areas inside the EPZ?
2. From where are these boats launched?
3. Will boats return -to marinas - inside of the EPZ and, if so, what time lags will be

encountered? -

~-Issues .1 and 2 will be discussed here, issue 3 will be discussed in Section 4. The Ohio
National Guard, assisted by the Ohio Department of Natural Resources and the Ohio Department of
Transportation will notify boaters on the lake. The U.S. Coast Guard will issue an urgent "Notice
to Mariners”. Boaters would, in all probability, prefer to return to the marinas from which they
launched to retrieve their automobiles. Hence, we believe it is prudent to-assume that all boaters
launched from marinas in the EPZ will return to those marinas to begin evacuating.

. As a starting point we obtained a list of all marinas operating in Ottawa County by the
Health Dept. ' We contacted marinas in the EPZ to ascertain:

1. Ottawa County marinas, in aggregate, launch from ramps about 21 percent as many boats as

- they have slips. ‘Lucas County marinas within the EPZ launch-a total of 100 boats from
ramps. 'f o

2. Marina utilization on a peak summer day is estimated at 44 percent by marina operators in
Ottawa County and 70 percent by marina operators in Lucas County. . ~

.

A summary of the boating population by township is presented in Table 2-6. It was assumed
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that, on average, each boat would be serviced by one evacuating vehicle.

Figure 2-19 and 2-20 presents population and evacuation vehicle distributions by subarea.

Figures 2-21 and 2-22 present this data by polar sector.

The issue of double counting the boating population must be addressed. How many of the
5378 boats identified are being used by people who have been previously counted as permanent,
seasonal or transients? At this time no effort has been made to quantify this problem for the
following reason. Although the notification process for boaters on Lake Erie begins earlier than
that for the general population, the longer response time (time needed to sail/motor back to a
marina, load the boat on a trailer, or dock the craft) coupled with potential congestion on the marina
access roads makes it difficult for residents of the area to return home quickly. Therefore, it is
assumed that family members at home would evacuate without the boater. The boater would then

be assumed to evacuate directly from the marina.

Medical-Related Facilifi

The existing plans for Ottawa and Lucas Counties present estimates of the population of
facilities such as hospitals, nursing and retirement homes and other health-related facilities. The
number of vehicles associated with this estimate depends on the patients' state of health. Buses can

transport up to 40 people; vans, up to 12 people; ambulances, up to 2 people (patients).

Once again, the prospect of double-counting is present. The population of nursing and
retirement homes is included in the resident population. Thus, the vehicle estimates for this group
have already been determined. Since many residents can be transported in buses (up to 40 persons)
while others in ambulances (1 or 2 persons), it is reasonable to state that these people are already
accounted for, in terms of the resident vehicle count. Details of the evacuation of schools and

medical related special facilities are discussed in Section 9.
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\/ Table 2-7 presents a summary of population and vehicle estimates by subarea. It is
understood that the peak population for each of these groups of people need not occur at the same
time. For example, peak employee populatlon oceurs during the midweek period while the peak

transient populatlon occurs over a weekend

'\_/,1 Davis Besse Nuclear Power Station 2-33 - KLD Associates, Inc.
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Notes:

Table 2-6. Summary of Boating Population

Boat Trailer |[Evacuation
Spaces | Launches | Vehicles
Bay Township 275 58 179
Carroll Township 2,512 528 1,633
Erie Township 1,780 374 1,157
Port Clinton 1,050 221 683
Salem Township 24 5 16
Lucas County 2.300 100 1,710
Totals 7,941 1,286 5,378

1. Discussion with marina managers revealed occupancy rates of 96% for Ottawa County and
100% for Lucas County.

2. Boats launch from ramps in Ottawa County at a rate of 21 percent of the number of available
spaces. A total of 100 boaters launch from marinas in Lucas County within the EPZ.

3. 44 percent of boats in spaces within Ottawa County marinas, 70 percent of boats in spaces
within Lucas County, and 100 percent of boats launched from ramps are used during a peak

day.
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Table 2-7. Subarea Summary of Population and Vehicle Estimates

Number of People
Population Groups

Subarea Residents Seasonal Employees | Transients Boaters
1 795 761 700 - 3,298

2 1,120 762 - 70 -

3 2,549 - - - -

4 254 22 - - -

5 5,513 23 750 200 -

6 147 340 750 3,333 -
7 1,183 340 - 1,500 2,314
8 1,991 578 - 70 358
9 5,783 1,166 2,500 13,392 1,366

10 107 - - 6,051 -
11 1,365 - - 1,467 3,420

12 - - - - -
Totals 20,807 3,992 4,700 26,083 10,756

Number of Vehicles
Population Groups

Subarea Residents Seasonal Employees | Transients Boaters
1 385 57 700 - 1,649

2 542 57 - 28 -

3 1,248 - - - -

4 124 37 - - -

5 2,700 37 750 81 -

6 72 29 750 1,344 -
7 579 29 - 605 1,157
8 975 136 - 28 179
9 2,832 85 2,500 5,400 683

10 52 - - 2,440 -
11 660 - - 592 1,710

12 - - - - -
Totals 10,169 465 4,700 10,518 5,378
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3. ESTIMATION OF HIGHWAY CAPACITY

The ability of the road network to service vehicle demand isa major factor in determining
how rapidly an evacuation can be completed. The capacity of a road is defined as the maximum
hourly rate at which persons or vehicles can reasonably be expected to tra\)erse apoint or uniform
section of a lane of roadway during a glven tlme penod under prevallmg roadway, traffic and control

conditions. (From the 2000 Highway Capactty Manual )

In discussing capacity, different operating conditions have been assigned alphabetical
designations, A through F, to reflect the range of traffic operatronal characterlstlcs These
designations have been termed "Levels of Service" (LOS). For example, LOS A connotes free-flow
and high-speed operating conditions; LOS F represents a forced flow coridition. LOS E describes

traffic operating at or near capacity.

Because of the effect of weather on the capacity of a roadway, it is necessary to adjust
capacity figures to represent the prevailing condmons during inclement weather. Based on limited
empmcal data, weather conditions such as heavy ra1n reduce the values of free speed and of highway
capacity by approxunately 10 percent Over the last decade new studles have been made on the
effects of ram on trafﬁc capacrty 'I’hese studles mdlcate a range of effects between 10 and 20
percent Overall the studles mdlcate that ra1n is less of a capamty restramt than prev1ously estunated
Durmg the w1nter months we estrmate free speed and capaclty reductrons of approx1mately 25

percent under snow condrtlons, asa reasonable expectatlon

Given the rural character of the EPZ, its low populatlon densrty, the avallabrhty of well-
marntarned h1ghways, the absence of pronbnnced grades and the presence of few small metropohtan
areas, congestion arising from evacuation should be mild and short lived. Nevertheless, estimates of
roadway capacity must be determined with great care. Because of its importance, a brief discussion

of the major factors that influence capacity is presented in this section.
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On the approach to intersections
Saturation queue discharge headways
Turning movements
Competing traffic streams
Control devices, if any
Signal Timing
Traffic Guidance
Traffic Composition
Approach geometrics and lane channelization

Along highway sections
Facility Type
Freeway ‘
Multi-lane at-grade highway
Traffic composition

General considerations
Weather conditions
Pavement conditions

Lighting

Capacity Estimations on Approaches to Intersections

At-grade intersections are apt to become the first bottleneck locations under heavy ﬁafﬁc
volume conditions. This characteristic reflects the neéd to allocafe access time to the respective
competing traffic streams by exertiﬁg some form of control. During evaquation, control at critical
intersections will oﬂeh be provided by traffic control personnel assigned for that purpose,'whosé
directions may supersede traffic control devices. The Traffic Mahagement Plan identifies these

locations and the management procedures applied.

The per-lane capacity of an approach to a signalized intersection can be expressed in the

following form:
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Q. apm = ( )e [ =(—)°P
cap,m hm C . ]m‘ h N m

where
Qcap,m - =." " Capacity of traffic on an approach, which execute movement, m, upbn ,

‘ entering the intersection; vehicles per hour (vph)- <
by = Mean queue discharge headway ‘of vehicles on an approach whxch are

" - executing movement, m; seconds per vehicle ‘
Gm = The mean duration of GREEN time servicing vehicles on an approach, which
are executing movement, m, for each control cycle; seconds
L = The mean "lost time" for each control cycle; seconds
C = The mean duration of each control cycle; seconds
Pm _ = - The proportion of time allocated for vehicles executmg movement, m, from
o an approach. This value is spec1ﬁed as part of the control treatment.

m = The movement executed by vehicles after they enter the intersection: through,

.. left-turn, right-turn, diagonal.

. The turri;mdvement;speeiﬁc mean discharge headway hy, depehds ina complex way updn
many factors: roadway geometrics, turn percentages, the extent of conflicting traffic streams; the
control treatment, and others. A primary factor is the value of "saturatlon queue dlscharge headway
hgat, which applies to through vehicles that are not impeded by other conﬂlctlng traffic streams. This

value, itself, depends upon many factors including mqtorist behavior. Formally, we can write,

hpm = fm (hsat, F1, F2, )

where

hgat - L= Saturatlon discharge headway for through vehicles; seconds per vehicle

F1,Fp - = - The various known factors mﬂuencmg hm

fm ) = Complex function relatmg hm to the known (or estlmated) values of hgqt, F1,
: .:F2=,,‘\. . B : .
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The estimation of by, for specified values of hgat, F1, F2, ... is undertaken by a mathematical

model' which has been programmed i_nto the Traffic Assignment and Traffic Simulation software of

the evacuation modeling system. The resulting values for hy, always satisfy the condition:

hm > hgae
That is, the turn-movement-specific discharge headways are always more than, or equal to, the
saturation discharge headway for through vehicles. These heéujways (or its inverse equivalent,
“saturation flow rate”), may be determined by observations or using the procedures of the Highway

Capacity Manual.

Itis seen that, given the ability to determine hy, from hgy, the determination of capacity of the
appfoaches to intersections depends upon obtaining estimates of hy. Such estimates were obtained
empirically at representé.tiVe intersections throﬁghout the EPZ. Inall cases, the values of hg, used in
developing the evacuation plan represent conservative estimates’ based on this empirical data.
Specifically, observed values for hg, ranged from 2.1 to 2.4 sec/veh. Capacity estimates are

presented later.

Capacity Estimation Along Sections of Highway

The capacity of highway sections -- as distinct from approaches to intersections -- is a
function of roadway geometrics, traffic composition (e.g. percent heavy trucks and buses in the
traffic stream) and, of course, motorist behavior. There is a fundamental relationship which relates

service volume (i.e. the number of vehicles serviced within a uniform highway section in a given

1 Lieberman, E., "Determining Lateral Deployment of Traffic on an Approach to an Intersection”, McShane,
W. & Lieberman, E., "Service Rates of Mixed Traffic on the far Left Lane of an Approach”. Both
papers appear in Transportation Research Record 772, 1980.

2 Interestingly, studies have shown that he, decreases (i.e. capacity increases) during periods of congestion,
relative to that during off-peak traffic conditions. This behavior reflects the fact that motorists are
more attentive and are highly motivated to reduce their travel time, during congested conditions. Our
estimates do not include this beneficial effect.
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time period) to traffic density. Figure 3-1 describes this relationship.

As indicated, there are two flow reghni;s: (1) Free Flow (left side at curve); and (2) Forced
Flow (right side). In the Free Flow regime, the trafﬁé (iemand is fully serviced; this service volume
increases as demand volume and dehsity increase, ﬁhf'iilltflé service volume attains its maxunum
value, Vg, which is the capacity of the highway section. As traffic demand and the resulting highway
density increase beyond this "critical" value, the rate at which traffic can be serviced (i.e. the sexlvice
volume) actually declines below capacity. "T’ﬁ;arefore, in order to realistically represent trafﬁc
performance during congésted conditions (i.e. when demand exceeds capacity), it is necessafy to

estimate the service volume, VF, under congested conditions.
The value of Vg can be expressed as:
Ve=R ® Vg
where R = Reduction factor which is less than unity.
Based on empirical data collected on freeways, we have employed a value of R=0.85. It is
important to mention that some investigators, on analyzing data collected on freeways, conclude that
little reduction in capacity occurs even at Level of Service, F. While there is conflicting evidence on

this subject, we adopt a conservative approach and use a value of capacity, VF, that is lower than

capacity, during LOS F conditions. _
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Figure 3-1. Fundamental Relationship between Volume and Density
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The estimated value of capacity is based primarily upon the type of facility and on roadway
\_ geometrics. Sections of roadway with adverse geometrics are characterized by lower free-flow

speeds and lane capacity.

. The procedure used here was to estimate "section" capacity, Vg, based on our observations
traveling over each section of the evacuation network, by the posted speed limits and travel behavior
of other motorists and by reference to the 2000 Highway Capacity Manual.. We then determined for
each highway section, represented as a network link, whether its capacity would be limited by the
"section-specific” service volume, Vg or by the intersection- specific capacity. For each link, we

selected the lower value of capacity.

Application to the Davis Besse EPZ

** As part of the development of the Davis Besse EPZ traffic network, an estimate of roadway

capacity is required. The source material for the capacity estimates presented herein is contained in:

2000 Highway Capacity Manual (HCM), Special Report 209
Transportation Research Board

National Research Council
Washington, D.C.

. Thehighway system in the Davis Besse EPZ consists pri;na;ily of three categories of roads:

e Two-lane roads: Locél, .Sta;te' '. o
e Multi-lane Highways (at;gradé)
o Freeways

e Intersections

Each of these classifications _will.be disqujs:sc‘cl: | |
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Two-Lane Roads
Ref: HCM Chapter 20

Two lane roads comprise the majority of highways within the EPZ. The per-lane capacity ofa
two-lane highway is estimated at 1700 passenger cars per hour (pc/h). This estimate is essentially
independent of the directional distribution of traffic volume except that, for extended distances, the
two-way capacity will not exceed 3200 pc/h. The HCM procedures then estimate Level of Service
(LOS) and Average Travel Speed. The evacuation simulation model computes average speed as the

outcome of its computations.

Based on the field survey and on expected traffic operations associated with evacuation

scenarios:

e Most sections of two-lane roads within the EPZ are classified as “Class I”, with
"level terrain"; some are “rolling terrain”.

e “Class II” highways are mostly those within city limits..

Multi-Lane Highway
Ref: HCM Chapter 21

Exhibit 21-23 (in the HCM) presents a set of curves that indicates a per-lane capacity of
approximately 2100 pc/h, for free-speeds of 55-60 mph. Based on observation, this class of
highways within the EPZ service traffic with free-speeds in this range.

Freeways

Chapter 22 describes a procedure for integrating the results obtained in Chapters 23, 24 and

25, which compute capacity and LOS for freeway components. The discussion also references

Davis Besse Nuclear Power Station 3-8 KLD Associates, Inc.
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Chapter 31, which presents a discussion on simulation models. The simulation model automatically

undertakes this integration process.

- ' Chapter 23 presents procedures for estimating capacity and LOS for “Basic Freeway
Segments". Exhibit 23-3 of the HCM2000 presents capacity vs. free speed estimates.

Free Speed: 55 60 65 70+

' Per-Lane Capacity (pe/h): 2250 | 2300 | 2350 | 2400

The inputs' to the simulation model are coded 'geometrics appropriately lbagéd on obsetved

free speeds and the simulation logic decreases speeds as traffic demand volume éppriiééhés cépécit&.

Chapter 24 presents procedures for estimating capacity, speed, density and LOS. The
simulation model contains logic that relates speed to demand volume: capacity ratio. The value of
capacity that is obtained from Exhibit 24-8 (of the HCM2000), depends on the "Type" and
geometrics of the weaving segment and on the "Volume Ratio" (ratio of weaving volume to total

volume).

Chapter 25 presents procedures for estimating capacities of ramps and of "merge" areas. The
capacity of a merge area "is determined primarily by the capacity of the downstream freeway
segment". Values of this merge area capacity are presented in Exhibit 25-7 of the HCM2000, and
depend on the number of freeway lanes and on the freeway free speed. The KLD simulation model
logic performs the merging operations of the ramp and freeway traffic. If congestion results from an
excess of demand relative to capacity, then the model allocates service appropriately to the two

entering traffic streams and produces LOS F conditions. (The HCM does not address LOS F
explicitly).

Davis Besse Nuclear Power Station :3-9 L KLD Associates, Inc.
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Intersections
Ref: HCM Chapters 16, 17

Procedures for estimating capacity and LOS for approaches to intersections are presented in
Chapters 16 (signalized intersections) and 17 (unsignalized intersections). These are the two longest
chapters in the HCM 2000, reflecting the complexity of these procedures. The simulation logic is
likewise complex, but different; as stated on page 31-21 of the HCM2000:

“Assumptions and complex theories are used in the simulation model to represent

the real-world dynamic traffic environment. *

The KLD simulation model used for estimating ETE for emergency evacuation have been in use for

many years and are proven products.

Davis Besse Nuclear Power Station 3-10 KLD Associates, Inc.
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4.  ESTIMATION OF TRIP GENERATION TIME: -

" Federal Government Guidelines (see NUREG 0654, Appendix 4) specify that the planner
estimate the distributions of elapsed times associated with activities undertaken by the public in
~ preparation for evacuation. We define the sum of these distributions of elapsed times, to be defined

later, as the Trip Generation Time Distribution.

Background

In general, an accident at a nuclear power. station attains one or more "classes" of
Emergency Action Levels (see Appendix 1 of NUREG 0654 for details):

Unusual Event

Alert

Site Area Emergency
- General Emergency

el

4 At each level the Federal Guldelmes specxfy a set of Actmns to be undertaken by the
Licensee, and by State and LocaI offsite authorltles If we llmlt thxs dlscusswn to the eyaeuatmn
decision action, then the first off-site pubhc notification and response can occur at the tlme of the

Site Area Emergency.

There is an exception to this rule in the Etrtergency Plan for the Davis Besse Station. It is
now contemplated that the public will be notified to clear the parks and lake areas at the Alert Level

as a precautionary action.

As a Planning Basis, we will ztdopt a 'co.r‘l.ser'v.ative bosture," in accord with Federal
Regulations, that a rapidly escalating accident will be considered in calculating the Trip Generation

Time. We will assume:

Davis Besse Nuclear Power Station 4-1 o KLD Associates, Inc.
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o The accident escalates almost immediately to a Site Area Emergency.
o That further escalation to a General Emergency occurs 15 minutes later.
o That the order to evacuate is transmitted to the public 10 minutes after the General

Emergency is declared.

We emphasize that the adoption of this planning basis is not a representation that these
events can occur at the Davis Besse Station within the indicated time frame. Rather, these

assumptions are only necessary in order to:

e Establish a temporal framework for estimating the Trip Generation distribution in the
format recommended in Appendix 4 of NUREG 0654.
e Identify temporal points of reference for the purpose of uniquely defining "Clear Time" and

Evacuation Time Estimates (ETE).

It is more likely that a longer time will elapse between the various classes of an emergency
at Davis Besse. For example, suppose two hours elapse from the declaration of a General
Emergency to the Order to Evacuate. In this case, it is reasonable to expect some degree of
spontaneous evacuation during this two-hour period. As a result, the population within the EPZ
will be lower when the Order td Evacuate is announced, than at the time of the General
Emergency. Thus, the time needed to evacuate the EPZ, after the Order to Evacuate will be

significantly less than the estimates presented in this report.

On the other hand, there is a low probability that an "immediate" General Emergency can
arise, with the Order to Evacuate given almost simultaneously. In this case, the evacuation time

estimates (ETE) will be somewhat longer than the figures presented herein.

The planning basis adoﬁtéd here approximates the "worst case" conditions, and is within 25

minutes of the most extreme condition.

Davis Besse Nuclear Power Station 4-2 ‘ KLD Associates, Inc.
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The notification process consists of two events:" "

e Transmitting information (e.g. using sirens, tone alerts, EAS broadcasts, loudspeakers).
¢ Receiving and correctly interpreting the information that is transmitted.

The peak population within the EPZ exceeds 70,000 persons who are deployed over an area
of approximately 300 square miles (including Lake’ Erie), and engaged in a wide variety of
‘activities. ' It must be anticipated that some time will elapse between the transmission and receipt of

the information advising the public of an accident.

The amount of elapsed time will vary from one individual to the next depending where that
person is, what that person is doing, and related factors. Furthermore, persons who will be directly
involved with the evacuation process may be outside the EPZ at the time that the emergency is
declared. These people may be commuters, shoppers and other travelers who reside within the EPZ
and who will return to join the other members in the household upon receiving notification of an

emergency.

As indicated in NUREG 0654, the estimated elapsed times for the receipt of notification can
be expressed as a distribution reflecting the different notification times for different people within,
and outside, the EPZ. By using time -distributions, it is also possible to distinguish between
different population groups and different day-of-week and time-of-day scenarios, so that more
accurate assessments may be obtained.

For example, people at parks will be alerted with loudspeakers; there will be little time lost
between transmission and receipt of information. Other persons, located inland within the EPZ will
be notified by siren and radio. Those well outside the EPZ will be notified by telephone, radio, TV

and word-of-mouth, with potentially longer time lags.

Davis Besse Nuclear Power Station 4.3 . KLD Associates, Inc.
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Furthermore, the spatial distribution of the EPZ population will differ with time of day --
families will be united in the evenings and at night, but dispersed during the day. In this respect,

weekends will differ from weekdays.

Fund | Considerafi

The environment leading up to the time that people begin their evacuation trips, consist of a
sequence of events and activities. Each event (other than the first) occurs at an instant in time and

is the outcome of an activity.

Activities are undertaken over a period of time. Activities may be in "series" (i.e. to
undertake an activity implies the completion of all preceding events) or may be in parallel (two or

more activities may take place over the same period of time).

Activities conducted in series are functionally dependent on the completion of prior
activities; activities conducted in parallel are functionally independent of one-another. The relevant

events associated with the public's preparation for evacuation are:

Event Number Event Description
1 No-accident condition
2 Awareness of accident situation
3 Depart place of work
4 Arrive home
5 Leave home to evacuate the area

Davis Besse Nuclear Power Station 4-4 KLD Associates, Inc.
Evacuation Time Estimate ) Rev. 5

N



Associated with each sequence of events are one or more activities, as outlined below:

1->2 - Pubhc receives notification mformatxon '
2->3 Prepare to leave work ‘

2,3->4 Travel home _
24->5- . ‘Prepare to leave for evacuation trip

These relationships may be depicted graphically as shown in Figure 4-1.

Note that event 5, "Leave t_o' evacuate the area" is coridf_tion;il either on evénti?. or event 4.
That is, activities 2 --> 5 can be undertaken in parallel with activities 2 --> 3,3 -->4 and 4 > 5, as
shown in Figure 4-1 (a) and (c). Specifically, it is possible that one adult member of a household
can prepare to leave home (i.e. secure the home, pack c]othmg, etc.), while others are traveling
home from work. In ‘thls instance, the household members would be able to evacuate sooner than if
such preparation had to be deferred until all household members had returned home. However, we

will adopt the conservative posture that all activities will occur in sequence.

It is seen from Figure 4-1, that the Trip Generation time (i.e. the total elapsed time.from
Event 1 to Event 5) depends on the scenario and will’ vary from one household to the next.
Furthermore, Event S depends, in a complicated way, on the time dlstnbutlons of all activities
leading to that event. Specifically, in order to estimate the time distribution qf Event 5, we must

somehow obtain estimates of the time distributions of all preceding events.

Estimated Time Distributions of Activities Precedi ES

The time distribution of an event is obtained by: "summing" the time distributions of all

prior contrlbutmg activities. (Thxs "sumrmng" process is qulte dlﬁ'erent than an algebralc sum since

we are operating on dlstnbutxons -- not numbers)

Davis Besse Nuclear Power Station 4.5 "KLD Associates, Inc.
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-------------------------- fnland & Residents

Park Vacationers & Boaters

(a) Accident occurs during midweek, at midday; summer season

O————;O ><% Inland & Residents
é Pé 6 Park Vacationers & Boaters

(b) Accident occurs during weekend, at midday; summer season

(c) Accident occurs during midweek, at midday; non-summer season

o6

(d) Accident occurs in the evening; non-summer season

o—E—0

(e) Employees who live outside the EPZ

See Text for Definitions ,
Event

—p Activity

Increasing Time

>

Figure 4-1. Events and Activities Preceding the Evacuation
(See Text for definitions)
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Ti listrihuti fthe Notification P - Activity 1 '2;

We know of no survey that has accumulated empmcal 1nformat10n describing the rate at
which notifi catlon information is received. Nevertheless there is sufficient data to obtain a
reasonable estimate of a notification time frame, based largely on the information obtained from the

telephone survey. (See Appendices F and G). -
The following information is relevant:

Percentage of commuters working within the EPZ: 63%
Average Household (HH) Size: 2.48 )
Avg. Number of Commuters per HH: 1.12

Percentage of Residents who will be within the EPZ if accident occurs at mid-week, mid-day:

0-63-(1-12):1-(2-48-1-12)x100 83.3
2.48 .

The populatlon thhm the EPZ mcludes 83 percent of all resxdents, as computed above and 100

percent of all tourists and employees by deﬁmtlon

It is reasonable to expect that 80 percent of those within the EPZ will be aware of the
accident within 15 minutes with the remamder notified wﬂhm the following 15 minutes. The
commuters outside the EPZ will be notified somewhat later, say uniformly between 10 and 40
minutes. Park area population will be notified within 15 minutes. The resulting distributions for

this notification activity are given below.

The Ohio National Guard, assisted b); the O'h.jo.Department of Natural Resources and the
Ohio Department of Transportatlon will notify boaters on’ the lake. The U.S. Coast Guard will
issue an urgent "Notice to Mariners". It is ant1c1pated that about 1/2 hour would elapse before
significant numbers of boats are notlﬁed Ttis conservatlvely assumed that most boats do not have
radios, or the radios are not tuned to the emergency frequencies. The lake notification distribution

is shown as distribution 1C.

Davis Besse Nuclear Power Station 4-7 o KLD Associates, Inc.
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Elapsed Time Cumulative Percent Notified
(Min) General Population Persons at the Park_| Persons on Lake Erie
5 15 20 0
10 46 60 0
15 79 100 0
20 35 0
25 90 0
30 95 20
35 98 60
40 100 100

It is reasonable to expect that the vast majority of business enterprises within the EPZ will

elect to shut down following notification. Most employees. would take action to leave work

quickly. Commuters, who work outside the EPZ could, in all probability, also leave quickly since

facilities outside the EPZ would remain open and other personnel would remain. Personnel

responsible for equipment would require additional time to secure the facility. The distribution of

Activity 2 -=> 3 reflects data obtained by the telephone survey. This distribution is plotted in Figure

4-2 and listed below as Distribution 2.

D. -l . ]I 2 I. B l [ !a! !. g:r ";!2_> 3

Elapsed Time Cumulative Percent
(Min) Leaving Work
5 61
10 75
15 85
20 87
25 89
30 96
35 97
40 97
45-105 99
110 100

NOTE: The survey data was normalized to distribute the "Don't know" response

Davis Besse Nuclear Power Station
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Pre-Evacuation Mobilization Activities
100 - o
90 + — e
B0 e ~
70 +— i —
E Oy e Notif ication |
8 50+ o
S 40 I/ =mue Prepare to Leave Work
K _ e
30 Travel Home e
20 4 Prepare Home ——
10 :
0 30 60 90 120 150 180
Hapsed Time From Start of Activity (Min)
Figure 4-2. Mobilization Activity
Time Distributions
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Distribution No. 3. Time fo Travel Home: Activity 3—% 4

This data is provided directly by the telephone survey. This distribution is plotted in Figure

4-2 and listed below:

Elapsed Time

Cumulative Percent

(Min) Returning Home
5 21
10 40
15 57
20 72
25 77
30 84
35 86
40 89
45 94
50 96
55 96

60-100 99

105 100

NOTE:The survey data was normalized to distribute the "Don't know" response

Davis Besse Nuclear Power Station
Evacuation Time Estimate
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Distribution No. 4. Ti to P tal H '-9!?121""’5,

AN
This data is provided directly by the telephone survey. This distribution is plotted in Figure
4-2 and listed below:
Distribution 4A: Resid
Elapsed Time Cumulative Percent Elapsed Time Cumulative Percent 3’
(Min) Ready to Evacuate | ~  (Min) Ready to Evacuate
5 10 65 86
10 20 I 70 88
15~ | 30 A segs 90
20 39 80 90
25 . 48 1 .. 85105 : 91
30 57 110-120 92
35 61 125 s
40 65 130 3 o 96
45 ‘ 70 . 135 | ©.. 97
50 74 140 - 98
N 55 78 ~ 145-175 99
60 C 84 | g0 100

NOTE: The original data was obtained in 15-minute increments. The above figures were calculated

by interpolation and normalized as before.:

; : Davis Besse Nuclear Power Station 4-11 .. KLD Associates, Inc.
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Distribution 4B: Tourists at Parks or Shonni

Distribution 4B describes the estimated preparation time to leave the park area. While we

have no empirical data to support this distribution, we do know the physical domain of the park

area and the activities involved. After notification, people at Crane Creek Park beach or out

walking would merely gather their belongings and walk to their respective cars.

Since we know that congestion will oceur on the park access roads during the summer and

that evacuation time will exceed Trip Generation time, any inaccuracies in the distribution will not

influence the ETE. Thus, an approximate, reasonable distribution will satisfy our needs.

Visitors to the park are day-trippers, about 50 percent of these people should be able to

access their respective cars within 30 minutes of the receipt of the notification information and be

ready to depart. The balance, those hiking or away from beach areas, might require up to one

additional hour before they are ready to depart. The resulting distribution follows:

N’
Elapsed Time Cumulative Percent Elapsed Time Cumulative Percent
(Min) Ready to Evacuate (Min) Ready to Evacuate
5 5 50 70
10 10 35 75
15 20 60 80
20 30 65 85
25 40 70 90
30 50 75 92
35 55 80 95
40 60 85 98
45 65 90 100
Davis Besse Nuclear Power Station 4-12 KLD Associates, Inc. ) ,
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Distribution 4C B Lake Eri

.- Distribution 4C describes the time required to return a boat to a marina and load it on a

distribute the "Don't Know" responses. Although the distribution was developed for boats launched -

trailer. - This distribution was obtained from the telephone survey. The data were normalized to

-from boat trailers, it is applied also to those boats which return to boat slips. Inaccuracies in the

distribution of boater response times will not affect the ETE since we can expect traffic congestion

developing on the marina access roads. As was the case for Distribution 4B, a reasonable

distribution will satisfy our needs. -

"Elapsed Time | Cumulative Percent | - Elapsed Time | Cumulative Percent
Min Ready to Evacuate Min Ready to Evacuate

S 8 95 90
10 16 100 91
15 32 105 92

~ 20 48 - 110 93
25 53 115 94 .
30 66 120 95
35 69 125 95
40 72 130 95
45 - 75 135 96 -
50 77 140 96
S5 78 145 96
60 79 150 » 97
65 81 155 : 97
70 83 160 98
75 85 165 98
80 87 170 99
85 89 175 99
9 90 180 - 100

Davis Besse Nuclear Power Station
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raleulation of Trin G +on Time Distribui

The time distributions for each of the preliminary activities presented herein must be
combined to form the appropriate Trip Generation Distribution. Events can combine in two forms,
serially or in parallel. A serial combination of events requires that Event k be completed before
Event K+1 may begin. For example, before the home can be prepared for departure, a family must
have completed the trip home. A parallel combination of events implies that Event k may occur
during the same period of time as Event k+1. For example, as one member of the family prepares

the home for departure, another member of the family could be clearing the driveway of snow.

The combination algorithms are applied repeatedly as shown to form the required

distributions:

In Order To Which Is
Distributions 1A and 2 Event No. 3 A
Distributions A and 3 Event No. 4 B
Distributions B and 4 Event No. 5 C
Distributions 1B and 4B Event No. 5 D
Distributions 1C and 4C EventNo. 5 E

Distributions A-E are described below:

Distribui Explanafi

A. Time distribution of commuters leaving work. Also applies to employees
who work within the EPZ who live outside the EPZ.

B Time distribution of commuters arriving home.

Davis Besse Nuclear Power Station 4-14 KLD Associates, Inc.
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- C Time distribution of residents with commuters leaving home to begin the

evacuation trip.
D Time distribution of tourists and park attendees leaving the area to begin the
evacuation trip.
E Time distribution of boaters on the lake leaving the area to begin the
~ evacuation trip.
I'o ' G l- D- '1 . ﬁ E ] VS” - S B .

For these scenarios it is assumed that the notification process for the park and lake populace
begms at the Alert level, while that for the rest of the EPZ begms 15 minutes later at the General

Emergency level

In general, the sirens will not be activated until the Genetal Emefgeney level is reached. A
General Emergency is assumed 15 minutes after the Site Area Emergency level. We also postulate
that the evacuation order is given 10 minutes after the General Emergency is declared. Thus, for
the "planning-basis" accident scenario, we postulate two evacuation stages (park, lake and inland),

which are displaced in time with respect to one-another:

1. The Trip Generation time distribution for the park areas and the lake has its origin
point (i.e. time, zero) at the time of the announcement of the Site Area Emergency

(assumed to be concurrent with the Alert level).

2. The Trip Generation time distribution for the remainder of the EPZ has its origin
point (i.e. time zero) at the time of the issuance of the order to evacuate, which is
assumed to take place 10 minutes after the General Emergency is declared, or 25

minutes after the Site Alert and Site Area Emergency.

Figure 4-3 presents the combined trip generation distributions previously designated A,C,D,

Davis Besse Nuclear Power Station 4-15 - - KLD Associates, Inc.
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and E. These distributions are presented on the same time scale. Note that when the order to
evacuate is given to the general population, 10 percent of the vehicles at the parks have begun their
trips out of the EPZ.

Note also that the first boaters to begin leaving the area do so at about 20 minutes after the
order to evacuate is given to the general population. Although boaters are notified earlier, their
longer response time means few, if any, of them begin their trips out of the EPZ before the general

population.

| The [-DYNEV model is designed to accept varying rates of trip generation for each origin
centroid, expressed in the form of histograms. We partition these centroids into four sets -- those
for residents, employees, park attendees, and boaters. These histograms, which represent
Distributions C, A, D, and E, properly displaced with respect to one another, are tabulated in Table
4-1 and shown in Figure 4-3. |

Davis Besse Nuclear Power Station 4-16 KLD Associates, Inc.
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Table 4-1. Trip Generation Time Histograms for Midweek and Weekend Scenarios

NN Percent of Total Trips Generated
Dist. C Dist. A Dist. D Dist. E
Residents Employees Parks Boaters
Time Period Relative to |.
Time of Order to
Evacuate (Hr:Min) Trips | Rate | Trips | Rate | Trips | Rate | Trips | Rate
' -0:25 to 0:00 1 2 0 1 0 10 24 1 2
0:00to Q:15 1 4 30 120 28 112 1 4
0:15to 0:30 2 I 4 46 184 21 84 27 108
0:30to 0:45 13 52 18 72 15 60 32 128°
0:45to 1:00 18 72 4 16 14 56 13 52
1:00to 1:15 17 68 2 8 9 36 5 20
1:15to 1:30 16 64 0 0 3 12 6 24
1:30to 2:00 17 34 0 0_ 0 0 13 26
2:00to 3:00 15 15 0 0 0 0 2 2
3:00 + 0 0 0 0 0 0 0 0
Units: Trips, percent of total trips generated at the origin centroids during indicated Time Period
\ Rate: Percent of total trips per hour during indicated Time Period
~— Note: Time zero for Distributions D and E occurs 25 minutes prior to the Order to Evacuate, i.e.
at the Site Area Emergency level.

These tabulations present the trips generated and the rates of trip-making within each
indicated time period, both expressed as a percentage of the total number of trips to be generated at
each centroid. The rate of trip making is found by:

Rate = g
Duration of Time Period (hours)
. . Davis Besse Nuclear Power Station 4-17 KLD Associates, Inc.
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Figure 4-3. Comparison of Trip Generation

Distributions
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S o Time Distribufi

Inclement weather scenarios involving snowfall must address the time lags associated with
snow clearance. Discussions with ldqal officials indicate that snow plowing equipment is
mobilized and deployed during the sndwfall to maintain passable roads. The general consensus is
that their efforts are generally successful for all but the most extfcme blizzards when the rate of

snow accumulation exceeds that of snow clearance over a period of many hours.

Consequently, it is reasonable to assume that the highway system will remain passable --
albeit at a lower capacity -- under the vast majority of snow conditions. Nevertheless, for the
vehicles to gain access to the highway system, it is necessary for driveways and employee parking
lots to be cleared to the extent needed. These clearance activities take time, and this time lag must
be incorporated into the trip generation time distributions. Thus, we must postulate a separate
distribution for the driveway snow clearance activity and tﬁen introduce this distribution into the

procedure used to calculate the trip generation time distribution.

. The time needed to clear a driveway depends on the depth of snow, the available equipment
and the number of able-bodied personnel to perform the task. Since this area is accustomed to

heavy recurring snowfalls, it is reasonable to expect that virtually all households have made

provision for snow clearance by.either owning some form of equipment or by contracting for such

service to be performed by others. The following distribution is postulated based on discussions

with people in the area, for a heavy snowfall.

Davis Besse Nuclear Power Station 4-19 o KLD Associates, Inc.
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Elapsed Time | Cumulative Percent
(Min) Driveways Cleared
15 5
30 10
45 25
60 40
90 70
120 90
150 100

It is recognized that the snow clearing activity can take place in parallel with other activities,

e.g. preparing for evacuation. Nevertheless, we will adopt the conservative point of view that this

activity follows the preparation activity, rather than proceeding in parallel with it. This posture will

lengthen the temporal extent of the trip generation process.

The above distribution will be identified as Distribution 5. The event "Driveways cleared of

snow" will be identified as Event No. 5 and the event "Leave to Evacuate" is Event No. 6 for

scenarios involving snow conditions.

We must then perform the following additional operations to compute the trip generation

distributions for the inclement weather, snaw scenarios:

In Order To Which Is
Annly Alearithm No. LT Ohtain Dist. F N { Distributi
Distributions A and 5 Event No. 6 F
Distributions C and 5 Event No. 6
Davis Besse Nuclear Power Station 4-20 KLD Associates, Inc.
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The results of these calculations are shown in Table 4-2 in a format consistent with the

\_/ others. Note:

¢ Distribution F applies to employees -

e Distribution G applies to residents during mid-day.

Table 4-2. Trip Generation Time Histograms for the Inclement Weather, Snow, Scenarios

(Distributions F, G)
Percent of Total Trips
Generated
Dist. F ___Dist. G _
_Employees | Residents
Time Period Relativé to
Time of Order to
Evacuate (Hr:Min) Trips_| Rate | Trips | Rate
S 0:00 to 0:30 13 1726 | 1:| 2
0:30 to 1:00 46 |92 1| 2
1:00to 1:30 24 | 48 | 6 12
1:30 to 2:00 6 |12 | 17 | 34
2:00 to 3:00 11 11 44 44
3:00to 4:00 0- 1 0 22 | 22
4:00 to 4:30 0 -0 | 9 9
430+ 0 -0 1 o 0
Units: Trips, percent of total trips at centroid Rate, percent of total trips per
hour.
Note: Time zero for these Distributions occurs at the start of the General
Emergency.
Davis Besse Nuclear Power Station .+ . KLD Associates, Inc.
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Evening Evacuation Scenari

During evening hours the general population is assumed to gather in household groupings.
Thus, the times associated with leaving places of employment and traveling home need not be
considered. Following notification, the only pre-evacuation activity is the preparation to leave

home.
Table 4-3 presents the trip generation distributions for evening scenarios. Note that, for

evening scenarios, all trips have been generated over a two-hour period as compared with three

hours for midday scenarios.

Table 4-3. Trip Generation Time Histograms for Evening Scenarios

Percent of Total Trips
Generated
_ Residents
Time Period Relative to . S
Time of Order to
Evacuate (Hr:Min) Trips Rate
0:00 to 0:15 6 24
0:15to 0:45 49 98
0:45to 1:15 28 56
1:15 to 2:00 17 23
2:00 + 0 0
Davis Besse Nuclear Power Station 4-22 KLD Associates, Inc.
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5. DEMAND ESTIMATION FOR EVACIJATION SCENARIOS

An evacuation case may be defined as a combination of the region to be evacuated and the

scenario under consideration. The definition of region and scenario is as follows:

Region - A grouping of evacuation subareas, which are designed to satisfy the need to

evacuate specific subsets of the EPZ due to such factors as wind\ direction, and

accident severity.

Scenario -

members of and response time for various populaiion groups.

A total of 10 regions were defined which encompasé’all of the poténﬁal groupings of

A combination of time of day, season and weather conditions. Scenarios define the

subareas to be considered. These regions are showﬁ in Table 5-1." Subareas are shown in Figure 5-

1.

Table 5-1. Definition of Evacuation Regions

*|Comment

0-2 Miles 1,10,12

" Radial Distance - |Subareas To Be Evacuated

|Crane Creek Park & Wildlife Refuge and
boaters on the Lake are alerted for all

scenarios.

1,2,10,12 "|Any winds from the north to the southeast
0-5 Miles 1,6,10,12 Northwest winds ‘

1,2,6,10,12 - |Entire 5-Mile region

1,6,7,8,9,10,12 = - ‘|Northwest winds "

1,2,5,6,7,8,9,10,12 . |North winds .= .
0-10 Miles 1,2,3,4,5,10,11,12 Northeast winds

1,2,3,10,11,12 East winds

1,10,11,12 Southeast winds

1-12 Entire 10-Mile region

Davis Besse Nuclear Power Station
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A total of 11 scenarios were evaluated for all regions (110 cases). The following is a

description of all scenarios:

Scenario 1 - Summer, Midday, Midweek, Good _Weather

This is a peak season scenario. Both general and éeasonal populatien groubs are present.
Employment is at high levels (work to home trips are significant).

Scenario 2 - Summer, Midday, Midweek, Rain }

" The ‘same population conditions exist as in Scenario 1. Sudden rain showers are
hypothesized which reduce roadway capacity and speeds by 20 percent. ‘

Scenario 3 - Summer, Mldday, Midweek, Ram/Floodmg

This scenario envisions low lymg areas in the EPZ bemg flooded as a result of the
combination of a sustained northeast storm and high lake water levels. Discussions with both
Lucas and Ottawa County Engineers indicate that high water levels in the lake make such flooding
scenarios a possibility during the peak, summer season. Consequently, a summer population
scenario is used. However, since a sustained northeast storm is required to cause flooding, we
would expect few, if any, transient and boaters as part of the evacuating public. Table 5-2 presents
a lxst of roadway sectlon susceptlble to ﬂoodmg due to the cued storm conditions.

Snenann_4 Summer Mldday, Weekend Good Weather

-+ This 'scenario is the peak population situation. It represents conditions on a holiday
weekend; parks are full, many boaters are on the lake, and many transients are in the Port Clinton
area. -

Scenaria 5 - Summer, Midday, Weekend, Rain

The same population conditions exist as in Scenario 4. Sudden rain showers occur which
reduce highway capacity and speed 20 percent.

Scenario 6 - Summer, Evening, Good Weather

This scenario assumes the general and seasonal population are at home; the time required to
return home prior to evacuating is not an issue. Few transient, boaters or employees are present.

Scenario 7 - Winter, Midday, Midweek, Good Weather

Davis Besse Nuclear Power Station 5-3 e KLD Associates, Inc.
Evacuation Time Estimate .. --“Rev. 5
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This is the base off-peak season scenario. Peak permanent and employment population
groups are present. Few, if any, transients, seasonal, and boaters are present.

Scenario § - Winter, Midday, Midweek, Rain

The same population conditions as exist in Scenario 7. Sudden rain showers occur which
reduce highway capacity and speed 20 percent.

Scenario 9 - Winter, Midday, Midweek, Snow

The same population conditions as exist in Scenario 7. Additional time is required by
evacuees to clear driveways before evacuation trips commence. Roadway capacities and speeds are
reduced 25 percent.

Scenario 10 - Winter, Evening, Good Weather

This scenario assumes the general population is at home. There are few seasonal residents,
transients or employees in the EPZ.

Scenario 11 - Spring, Midday, Midweek, Flood

As Scenario 3 with reduced transient and seasonal populations.

Each combination of evacuation region and accident scenario implies a specific population
to be evacuated. Table 5-3 presents the percentage of each population group assumed to evacuate
with each scenario. Tables 5-4a through 5-4g present the actual population and vehicle counts for
each scenario. Note that the flood scenario is the only adverse weather scenario that changes the
population to be evacuated since it is predicated upon a longer period of bad weather that are the

other adverse weather scenarios.

Davis Besse Nuclear Power Station 54 KLD Associates, Inc.
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Table 5-2. Areas Affected By Flooding During A Northeast Storm
‘\\_/; . ) . R oo

Ottawa County |

e
R 722

Port Clinton - Perry St. is flooded -

Route 53 (Fremont Road) - Flooded in the area of Muddy Creek
Route 2, flooded in the area of Camp Perry Rd. and Lakeshore Drive
Route 2, flooded crossing the Toussaint River

Route 2, flooded at the intersection with Route 19.

Laucas County

¢ Route 2, flooding at Teachout Road. Route 2 might be passable with up to 6 inches

of water.

Source: Discussidns with Ottawa, Lucas County Engineers

‘ , Davis Besse Nuclear Power Station 5-5 S -KLD Associates, Inc.
A Evacuation Time Estimate C . Rev. 5



Table 5-3. Percent of Population Groups for Various Scenarios

Percentage of Population Present
Scenario Permanent Seasonal | Transienf Employees Boaters

1.2 100% 100% 50% 100% 50%
3 100%_ 100% 0% 100% 0%

4.5 100% 100% 100% 30% 100%
6 100% 100% 5% 10% 0%
7.8.9 100% 5% 5% 100% 0%
10 100% 5% 0% 10% 0%
11 100% 5% 0% 100% 0%

Davis Besse Nuclear Power Station 5-6 KLD Associates, Inc.

Evacuation Time Estimate

Rev.5
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Table 5-4a. Populatlon and Veh1c1e Estimates for Various

Combinations of Reglons and Scenanos

‘Scenarios: Summer Mldweek Midday. . .
Scenario 1 2 . Persons _

Region_- - | Permanent | - Seasonal | Employees Transient | Boaters Totals
N 902 . B : -~ ' I .
3 ;"-:—JE—L.L TN | PG SR SL T R | A

12,1012
1,6.10,12

~ “’y—-—- 1m-—~| r-, -7.

v—Ll

lL._A.\..

167891012 10006 | . . 3,185

1,256.7,8,10,12 16,639 3970 |~ - 4700 __ 12,308 3,668 41285
12345101112 11,703 |- - 1,568 | ¢ 1,450 3,894 3.359 21,974
1,2,3,1011,12 5936 | -~ 15823 | -~ 700 -} - - 3794 3,359 . 15,312
1,10,41,12 2,267 761 700 3,759 3,359 10,846

1-12 20,807 3,992 4,700 13.042 5378 47,919

K .__Scenario 1,2 - Vehicles 7
Region Permanent Seasonal Employees Transient Boaters Totals
1,10, 12 : 437 57 : 700 1,220 ! 825 :

121012 f 979 | - 113 : 700 | . . 1234 825
1,6,10,12 . 509 - 85 1,450 1,892 825
: |- 1906

1.6,7.819.10.12 )
1256791012 8,137 428 |- 4700 . 4,963 : 1,834 -

12345101112 1 5711 187 1450 | -~ . 1,571_ 1 1.6_89 [
1.2.3,10.11,12 ‘ 2,887 113 700 -+ 1530 - - 1.680

1.10,11,12 1,097 57 700 1.516 1.680

1-12 10,169 465 4,700 5,259 2,689 23,282
Davis Bessé Nuclear Power Station 5-7 ‘ o KLD Associates, Inc.

Evacuation Time Estimate Rev.5
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Scenarios: Summer, Midweek, Midday, Flood

Table 5-4b. Population and Vehicle Estimates for Various
Combinations of Regions and Scenarios

Scenario 3 - Persons

Region Permanent Employees” | Transient | Boaters Totils_

1,10, 12 1902 *- ' 700 0 Ol 2363
1.2,10,12 2,022 700 0 0] .~ 4245
1,6.10,12 1.049 1,450 0l -0 3,600
1,26,10,12 - 2,169 : 1,450 "~ 0 @,,h?,',.*5ﬁ38_,2
1,6,7.8,9,10.12 10,006 3,950 0 ol 17141
12,56.7.9,10,12 16,639 4,700 0 0] 25,309
1,2,3.4,5.10,11,12 11,703 1,450 0 ol 14,721
1,2.3,10,11,12 5,936 700 0 0] 8,159
1,10,11,12 2,267 700 0 o) 3.728
1-12 20,807 4,700 0 029,499

Scenario 3 - Vehicles

Region Permanent Employees | Transient | Boaters | Totals |
3 __700 1,194
1,2,10,12 979 700 1,792
1,6.,10,12 509 1,450 2,044
1 2,643
167891012 4,895 3,950 0 0 9,180
1,2,56,7,9.10,12 8,137| 4,700 0 0] 13,265
1,2.34,5,10,11,12 5711 1,450 0 0 7,348
1.2,3,10,11,12 2,887 700 0 0 3,700
1,10,11,142 1097 700 0 0 1.854
1-12 10,169 4,700 0 Ol 15,334
Davis Besse Nuclear Power Station KLD Associates, Inc.
Evacuation Time Estimate "Rev.5
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11,6,7.8,6,10.12

- Table 5-4c. Population and Vehicle Estimates for Various
Combinations of Regions and Scenarios

Scenarios: Summer, Weekend, Midday,
- Scenario 4,5 - Persons

= | Permanent

-Seasonal

Employees

-Transient

Boaters

Totals

e

B el T, T A
T e g

1,2,10.12

1.6,7,89,10,12

1256,7910,12 , \ . X

123451011,12 11,703 1,568 435 3,894 3,359 20,959
1,2,3.10,11,12 5936 1.523 210 3,794 3,359 14,822
1,10,11,12 - 2,267 761 210 3,759 3,359 -10,356
112 - 20,807 3,992 1.410 13,042 5378 44,629

.Scenario 4,5 - Vehicles
Region .- - Seasonal Employees |- Transient _Boaters » Tptals

1,6,10,12

1,2.5.6.7,9.10,12 . 428 9,926 3,668
1,2.345.10,11,12 5711 187 435 3,141 3,359 12,833
1,2,3,10,11,12 2.887 113 210 3,060 3,359 9.629
1,10,11.12 1,097 57 210 3,032 3,359 7.755
1-12 10,169 465 1,410 10,518 5,378 27,940
Davis Besse Nuclear Power Station 59 KLD Associates, Inc.
Evacuation Time Estimate ‘ Rev.5
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Table 5-4d. Population and Vehicle Estimates for Various
Combinations of Regions and Scenarios

Scenarios: Summer, Evening

' Scenario 6 = Persons

Region .

Permanent’

_Seasonal

Transie

nt

Boaters

TS Ty

RN RN (o PURot B

1,2,10,12

SEASEINIEIROTE A | Y

902

Employees

1,523|

761

70

1,101

- 1,6,10,12
~2 6,10,12

16,7,89,10,12

1.2,10,12

1,2,56,7,9.10,12 16,639 3,970

12345101112 11,703 1,568

1.2,3,10,11,12 5,936 1,523

1,10,11,12 2,267 761

1-12 20,807 3,992 1,304

Scenario 6 - Vehicles
- Region - Seasonal Employees | Transient | Boaters

1,10, 12 )

"11,6,10,12 509 85 145! 189 928
1,6,7.89.10,1 4,895 335 491 0 6,116
1,25,6,7.9.10,12 8,137 428 496| 0 9.531
1,2.345.10.11,12 5711 187 157 0 6,200

' 1,23,10,11,12 2.887 113 153 0 3,223
1.10,11.12 1,097 57 152 0 1,376
1-12 10,169 465 470 526 0l 11,630
Davis Besse Nuclear Power Station 5-10 KLD Associates, Inc.
Evacuation Time Estimate Rev. 5
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Table 5-4e. Population and Vehicle Estimates for Various
.. Combinations of Regions and Scenarios

Scenarios: Winter, Midweek, Midday

Scenario 7,8.9 - Persons
Region Permanent | Seasonal Employees | Transient | Boaters | Totals
L 902 _ .
2,022 306 .0 3,104
1,6.10.12 1,049 469 0. 3023
1261012 2169 473 Ol 4185
] ’i“
16.7.8.98,1012 ___'10,006] 1591 3,950 1,217 0 15,332
1,2,56,79,10,12 16.639] ~ " .199 4700 1231 0l 22769
12345101112 11,703 .78 1,450 389 0 13,620
1,2,3,10,11,12 5936 78 700 i 379 0 7.091
1101112 ' ' 2,267 .38 700 376| 0 3,381
1-12 ] 20,807 200] 4,700 1,304 0 27,011
Scenario 7,8,9 - Vehicles
Region - _Permanent | . Seasonal | Employees Transient | Boaters | Totals
121012 )
1614012 _ 509 ) ~ 4 189 "0l 2152
1,2.6,10,12 L - 1,051] 7 191 0l A 2699
1,6,7.8.9,10,12 4,895 ) 17 _ 3950 491 0 9.353
1256791012 8137 .21 4700 ) 496 0 13,354
12345101112 -4 | | - 1,450 1567 0 7.327
1.2,3,10,11.12 2,887 ] .8l . 700 - - 1531 0l ' 3746
1,10.11.12 1,097 o 3 - T 700 152 o 1952
1-12 : 10,169 231 4700 526 0 15,418
Davis Besse Nuclear Power Station 5-11 ' KLD Associates, Inc.
A Rev. 5
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Table 5-4f. Population and Vehicle Estimates for Various
Combinations of Regions and Scenarios

Scenarios: Winter, Evening
“Scenario 10 - Persons

Region Permanent_| Seasonal | -Employees | Transient_| Boaters | Totals

1,10, 12 : 9020 - 38 70 o - o 1010
| DR - |, B DA ey - b

1,2,10,12 2,022 7 70 0 0 2,168
1.6,10,12 -~ 1,049 - - 55 145] 0 0l - 1249
1261012 | . . 2169 93 145 ol o 2407

| J§¥ H A

1,6,7,8.9,10,12 - 10,0086 159 395 0 0] 10,560
1,256,7.9,10,12 16,639 199 470 0 0] 17.308
12345101112 11,703 78 145 0 0] 11,926
1,2,3,10,11,12 5936 76 70 0 0 6,082
1,10.11.12 2,267 38 70 0 0 2375
112 20,807 200 470 0 0] 21477

Scenario‘10 - Vehicles

Region ‘Permanent | Seasonal | Employees | Transient | Boaters | Totals
4 3l 70 . o. .o - 510

. ) T L TR
1,2,10,12 - 979 6 0 ~ ol 1055
11,6,10.12 - 509 4] - 0 0 658
1261012 ___ : | S— OO 1203

16,7.89,10,12 4.895 0 0 530
12,56,7.9.10,12 8,137 21 0 0 8,628
12345101112 5711 9 0 0l . 5.865
1,23.10,11,12 2,887 6 0 0 2963
1.10,11,12 1,097 3 0 ol 1170
1-12 10,169 23 470 0 0l 10,662
Davis Besse Nuclear Power Station 5-12 KLD Associates, Inc.
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Table 5-4g. Population and Vehicle Estimates for Various
Combinations of Regions and Scenarios

Scenarios: Spring, Midweek, Midday, Flood
Scenario 11 - Persons

Region Permanent Seasonal Employees Transient Boaters Totals
1,10, 12 902 38 ] 0 __ 0 1,640
‘ i X b IR R
12,1012 2,022 - 76 700 0 0 2.798
1.6,10,12 1,049 55 1,450 0 0 2 554
2.16: , . oL_3712
1.6.7,8.910.12 10,006 159 3,950 0 0l 14115
1266,7,91012 16,639 199 4,700 0 0l 21538
12345101112 11,703 78 1,450 0 013231
1,2.3.10,11,12 5,936 76 700 0 0 6712
1,10,11,12 2267 38 700 0 0 3,005
112 20,807 200 4.700 0 0l 25,707

Scenario 11 - Vehicles

Region Permanent Seasonal Employees Transient Boaters Totals
. ——_—T— 01140
12,1012 979 6 0 1,685
1,6,10,12 509 4 0 1,963
; _7 1,450 o_______0 _ 2508
i e z ! . SR AR
1,6.7.89.10,12 4,895 17 3,950 0 0 8,862
1256791012 8,137 21 4700 0 0l 12858
1,23451011,12 5711 9 1,450 0 0 7,170
1,23.10,11,12 2,887 6 700 0 0 3,593
1,1011,12 1,097 3 700 0 0 1,800
1-12 10,169 23 4,700 0 0 14,892

Davis Besse Nuclear Power Station 5-13 KLD Associates, Inc.
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This section presents the current set of traffic control and management tactics which are
designed to expedite the movement of evacuating traffic. The resources required to implement

these tactics include:

o - Personnel with the capabilities ‘of successfully performing the planned control
functions of traffic guides.
Equipment to assist these personnel in the performance of their tasks:
.0 ' Traffic Barriers
o Traffic Cones
o Signs
e A plan, which defines all necessary details and is documented in a format that is
easy to understand.

e

The functions to be performed in the field are:

1. Facilitate evacuating traffic movements that serve to expedite travel out of the EPZ along
. routes, which the analysis has found to be most effective.

2. Discourage traffic movemerits that permit evacuating vehicles to travel in a direction which
takes them significantly closer to the power station, or which interferes with the productive
flow of other evacuees.

We employ the terms "facilitate” and "discourage" rather than "enforce" and "prohibit" to
indicate the need for flexibility in performing the traffic control function. ‘There are always

legitimate reasons for a driver to prefer a direction other than that indicated. For example:

o He/she may be traveling home from work or from another location, to Jom other family
members preliminary to evacuating.

e An evacuating driver may be taking a detour from the evacuatlon route in order to pickup a
relative.

e The driver may be an emergency worker en route to perform an important activity.

The implementation of a plan must provide room for the application of sound judgment.

\_/ Davis Besse Nuclear Power Station 6-1 . KLD Associates, Inc.
Evacuation Time Estimate ~ Rev.5
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This set of control tactics is the outcome of the following process:
1. A field survey of these critical locations.

The sketches of Appendix I are based on the data collected during field surveys and
upon large-scale maps. We have found these maps to be less than accurate in some
respects. The previous surveys did not focus at great length on any particular set of
locations, since we did not know which would be included in the set of Traffic
Control Posts (TCP).

2. Consultation with the officials of the area who will be implementing them: police
department personnel, specifically.

Clearly, trained personnel who are experienced in controlling traffic and who are
familiar with the likely traffic pattems should review any control tactics. Also these
personnel know which intersections are probable bottlenecks under heavy traffic

demand conditions.

3. Prioritization of these TCP. Application of traffic control at some TCP will have a more
pronounced influence on expediting traffic movements, than applying control at other TCP.
Thus, during the mobilization of personnel to respond to the emergency situation, those

TCP, which are assigned a higher priority, will be manned earlier than the others.

This setting of priorities should be undertaken with the concurrence of town police.
These priorities should be compatible with the availability of local manpower

resources.

Davis Besse Nuclear Power Station 6-2 KLD Associates, Inc.
Evacuation Time Estimate Rev. 5



N

In each sketch that appears in Appendix I, the control policy at each TCP is presented in a
manner which is self-explanatory. Figure 6-1 1dent1ﬁes the location of each traffic control point.
Figure 6-2 presents a map of Port C[mton show_mg traffic c‘ontrol‘pomts within the City.

Table 6-1 presents a summary of trafﬁc control requlrements by subarea. The assignment
of Traffic control post to spemﬁc manning agenc1es IS presented in Table 6-2. Finally, Table 6-3
presents a proposed list of traffic control pomts to be actlvated for three ‘evacuation regions. This
activation list is pnontlzed so that avallable manpower may be assigned to high priority locations

It should be noted that a number of trafﬁc control posts also correspond to perimeter control
posts Under these condltlons the tacucs descnbed in Appendix I also tend to implement a

perimeter control function.

Davjs Besse Nuclear Power Staﬁon 6-3 ) KLD Associates, Inc.
Evacuation Time Estimate L Rev.5
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Table 6-1. Summary of Traffic Control Points

Manpower| Equipment Required
Subarea TCP Priority | Required | Cones | Barricades
1 1-1 1 1 3 0
2 2-1" 1 1 3 0
3 3-1 1 1 5 0
4 4-1 2 1 6 0
4-2 1 1 6 0
5 5-1 1 1 6 0
5-2 1 2 6 0
5-3 2 2 3 0
6 6-1 1 2 17 0
6-2 1 1 4 0
8 8-1 1 2 0 13
9 9-1 1-0 1 0 0
9-2 2-0 1 0 0
9-3 2-0 1 3 0
(summer only) |
9-4 1 1 3 0
9-5 1-0 2 _ 0 0
9-6 1 3 - 33 2

Note:TCPs 9-1, 2, 3, and 5 are 6ptiona1, to be activatéd when needed
as determined by authorities in Port Clinton.

11 11-1 1 1 3 0
112 1 2 6 0

11-3 1 1 0 0

11-4 1 1 - 3 0

11-5 1 1 -6 0

Catawba C-1 2 1 4 0
C-2 1 0 0 4

Sandusky S-1 1 3 12 4
S-2 2 0 0 3

Oregon 0-1 2 1 0 2
Lake Twp. 2 1 0 0

L-1

Davis Besse Nuclear Power Station
Evacuation Time Estimate

KLD Associates, Inc.
Rev. 5
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Table 6-2. Preliminary Assignment of Traffic Control Posts

N Evacuation Time Estimate

W, to Manmng Agency
. |Personnel o
. |Agency , : _[Traffic Control Posts ___[Required |
- |Ottawa County Sheriff ~1-1,2-1; 3-1, 4-1, 5-1, 8
N 6-1,6-2 :
-|0ak Harbor Police 5-2,5-3 - 4
 |Onio Stte Highway . 14-2,8-1,9-6, 11-1, 9 .
| Patrol . 1C-1.C-2, 82,11 -
[Port Clinton Police Department - . _[9-1, 9-2, 9-3, 94, 9-5 6
|Lucas County Sheriff 112,113,114 3
(Oregon Police) e - 6}
: {Jerusalem Twp. Fire Department 11-5 1
Sandusky Police s 3
'JOregoh Police 0-1 ’; . 1
o TOTAL . 36
\_/
Davis Besse Nuclear Power Station 6-7 KLD Associates, Inc.
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Table 6-3. Activation of Traffic Control Points

PRIORITY 1 PRIORITY 2

e

Region | TCP - Agency | Manpower | Cones Barricades | Region | TCP | Agency | Manpower || Cones |Barricades
2-mile 1-1 OCSD 1 3 0 2-mile
5-2 OHPD 2 6 0 5-mile 4-1 OCSD 1 6 0
Totals 3 9 0 Totals 1 6 0
5-mile 1-1 OCSD 1 3 0 10-mile 4-1 OCSD 1 6 0
2-1 QOCSD 1 -3 0 53 | OHPD 2 3 0
3-1 QCSD 1 5 0 9-2 PCPD 1 0 0
4-2 OSHP 1 6 0 9-3 PCPD 1 3 0
5-2 OHPD 2 ) 0 S-1 SPD 3 12 6
6-1 QCSD 2 17 0 .S-2 OSHP 0 0 3
Totals "8 40 0 C-1 OSHP 1 4 0
10-mile 1-1 QCSD 1 3 0 C-2 OSHP 0 0 4
2-1 OCSD 1 3 0 0O-1 OPD 1 0 2
3-1 QCSD 1 5 0 L-1 OSHP 1 0 0
4-2 OSHP 1 6 0 " | Totals 11 28 13
52 OHPD 2 6 0 .
6-1 OCSD 2 17 0 Agency Key:
6-2 OCSD 1 4 0 JTFD - Jerusalem Twp. Fire Dept.
8-1 QOSHP 2 0 13 OHPD - Qak Harbor Police Dept.
9-1 PCPD 1 "0 0 OSHP - Ohio State Hwy. Patrol
9-4 PCPD 1 3 0 SPD - Sandusky Police Dept.
9-5 PCPD 2 0 0 LCSD - Lucas Co. Sheriff Dept.
9-6 OSHP 3 33 2 OCSD - Ottawa Co. Sheriff Dept.
11-1 OSHP 1 3 0 OPD - Oregon Police Dept.
112 LCSD 2 6 0 PCPD - Port Clinton Police Dept.
11-3 LCSD 1 0 0
11-4 LCSD 1 3 0
11-5 JTFD 1 6 0
Totals 25 104 15
Davis Besse Nuclear Power Station 6-8 KLD Associates, Inc.
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7. TRAFFIC ROUTING PTLANS
. Evacuation routes are composed of twodistinct components: . -

e Routing from a community being evacuated to the boundary of the Emergency
Planning Zone (EPZ)

o Routing of evacuees from the EPZ boundary to Host communities and reception
centers.

Evacuees should be routed within the EPZ in such a way as to minimize their exposure to
risk. This 'requirehie'ht is met by routing traffic so as to move away from the location of Davis
Besse Station to the extenit practicable and by dehneatmg evacuation routes that expedite the

movement of evacuating vehicles.

The routing of evacuees from the EPZ boundary to the host communities must also be

responsive to several considerations:

e Minimizing the amount of travel outside the EPZ, from the points where these
routes cross the EPZ boundary to the reception centers.

¢ Relating the anticipated volume of traffic destined to each reception center, to the
capacity of the reception center facilities.

o Assigning the residents of those towns, which are members of a regional educational
system, to the same reception center, to the extent possible. This would expedite the
reunion of school children with other members of the household, should the
evacuation take place during a school day.

Consequently, there is a linkage between the routing plans and the choice of host
communities. In light of this linkage, a review of the allocation of host communities to

communities within the EPZ was performed.

Davis Besse Nuclear Power Station 7-1 L KLD Associates, Inc.
Evacuation Time Estimate ‘ L Rev. 5



The Davis Besse EPZ is comprised of 12 subareas; 10 in Ottawa County, 1 in Lucas County
and 1 encompassing Lake Erie.- Subarea boundaries were shown previously in Figure 2-1. The

allocation of evacuation subareas to host communities is shown below.

Sandusky Ohio - Subarea 9
Fremont Ohio - Subareas 1,2, 3,4, 5,6,7, 8
Oregon, Ohio - Subareas 10, 11

The routing plans for each of these subareas are presented in Appendix J. Appendix K
presents maps -- one for each subarea -- delineating the evacuation routes from each community
within the EPZ. These evacuation routes were submitted to the local law enforcement offices of all

communities within the EPZ, for their review.

Davis Besse Nuclear Power Station 7-2 . KLD Associates, Inc.
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This section presents the current results -of the computer analyses using the IDYNEV

System. -These results cover:

¢ Eleven evacuation scenarios as summarized in Table 8-1, and discussed in Section S.
e Ten regions within the Davis Besse Station EPZ, as defined in Table 8-2 and discussed

in Section 5. Each region consists of one or more Subareas. -

. The ETE for each Region-Scenario combination are presented in Tables 8-3a through 8-3¢
for Scenarios 1-10. These tables present the time to clear the indicated population percentages from
those subareas where an evacuation is the recommended protective action. Tables 8-4a through
8-4c present the times to clear the 2, 5 and 10-mile radial areas. Note that, in most cases, subarea

boundaries do not fall on these radial arcs.

The issue of voluntary evacuation must be addressed when an evacuation recommendation
is issued to regions, which comprise an area less than the entire EPZ. Voluntary evacuees are
defined as those people who live within the EPZ in subareas for which an evacuation
recommendation has not been issued who, nevertheless, choose to evacuate spontaneously. People
who have been asked to evacuate may be delayed in leaving the area at risk due to the presence of

voluntary evacuees on evacuation routes.

The ETE for Davis Besse Station addressed the issue of voluntary evacuees in the manner
shown in Figure 8-1. Within the annular ring defined by the furthest extent of the evacuation
recommendation, 50 percent of those people in subareas not advised to evacuate will do so. In the
annular ring beginning at the furthest extent of the evacuation recommendation, 25 percent of the

people will evacuate spontaneously.

Davis Besse Nuclear Power Station 8-1 i N KLD Associates, Inc.
Evacuation Time Estimate o Rev.5
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Table 8-3a presents the time to evacuate 50 percent of the affected population. Evacuation
times are expressed as hours and minutes after the evacuation recommendation is given. It should
be noted that the park and lake areas will be alerted earlier than the general population and it is
likely that those areas begin evacuating before the general population is notified of an evacuation

recommendation.

Table 8-3b presents the ETE for 90 percent of the affected population. Table 8-3c similarly
presents the ETE for 100 percent of the affected population.

The values of ETE are obtained by interpolating from IDYNEV output, which are generated
at 30-minute intervals, then rounding to the nearest 5 minutes. Thus, the numerical precision of

these values is within 10 minutes.

Davis Besse Nuclear Power Station 8-2 KLD Associates, Inc.
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Table 8-1. Summary of Evacuation Scenarios

Scenario

Description

1

Summer, Midday, Midweek, Good Weather

Summér, Midday, Midweek, Rain

Summer, Midday, Midweek, Flood

Summer, Midday, Weekend, Good Weather

Summer, Midday, Weekend, Rain

Summer, Evening, Good Weather

Winter, Midday, Midweek, Good Weather

Winter, Midday, Midweek, Rain

O | N | V| & W N

Winter, Midday, Midweek, Snow

p—
o

Winter, Evening, Good Weather

p—
—

Spring, Midday, Midweek, Flood

Davis Besse Nuclear Power Station
Evacuation Time Estimate

84

KLD Associates, Inc.
Rev.5
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Table 8-2. Summary of Evacuation Regions

Region -

quareas Evacuated

0-2miles |1,10,12 -
T [1,210,12
;O:— 5 miles’ 1,6, 10, 12

1, 2,6,10,12

11, 6,7,.8,9,10,12

152,567 8,910,12. ‘

0-10 miles

1,2, 3,4,'5,10,11, 12

1,2, 3,10,11,12

-~ -+ [1,10,11,12

| 1 through 12
g : Davis Besse Nuciear Power Station - -85 KLD Associates, Inc.
N’ ‘ Rev. 5
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Table 8-3A: Time to Clear the Indicated Area of 50 Percent of the Affected Population (Hrs:Min)

Summer Winter §Prlng
Midday Evening Midday | Evening
Midweek Weekend : Midweek '
Good Good Good Gbéd . Good
: Weather Flood Weather Rain Weather | Weather Snow Weather
Region Subareas : N : oy
0-2 Miles '
0-5 Miles
1,2,6,10,12
0-10 Miles
2:10 ! 2:30
Davis Besse Nuclear Power Station 8-6 KLD Associates, Inc.
Evacuation Time Estimate Rev. 5
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Table 8-3B Tlme to Clear the lndlcated Area of 90 Percent of the Affected Populatlon (Hrs Mm)

Summer : o . a Winter

: SRS VLT middayi 2 CCr D ST M Evening [ Midday’ U »E~Vehtn9

. Midweek Weekend , C. Midweek i

Goodw_"”‘"ﬁ , : . ,
‘Weather | 1 - | Weather | - | Weather | Weather |.

| Géoa '} % | “Good | Gosa | o | o | Good.
Reglon - Subareas " Weether

0-2miles ' |

0-5 Miles ' | IO

0-10 Miles

1,2,3,10,11,12 | 3: 3:35 1 2:40 "2:00 - 200 1 210 1 350

4:45 -!"—4:05‘ 4:20° ! 5:25

Davis Besse Nuclear Power Station 8-7 KLD Associates, Inc,
Evacuation Time Estimate Rev. 5
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Table 8-3C: Time to Clear the Indicated Area of 100 Percent of the Affected Population (Hrs:Min)

. Summer ) T , .. Winter

“ve Midday . 00 ¢ 7.0 | Evening{ | Midday “"“ | Evening

‘Midday |-

Midweek " Weekend : B Midweek
‘ Good |1 ' = |. Good | Good | Good | .| < | Gooa |
. .| Weather Weather |- Weather | Weather | . Weather

Region Subareas . . : ) ) L " Y I ISChN
0-2 Miles
0-5 Miles
0-10 Miles

- 7:30° 1 5:55 " £ 4:45°| 3:25 I'"4:20°

1 1 1 1 1

Davis Besse Nuclear Power Station

Evacuation Time Estimate

-

C

8-8 KLD Associates, Inc.
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Table 8-4A: Tifqe to Clear the Indicated Area of 50 Percent of the Affected Population (Hrs:M‘in)‘

7Y

!

ey :
H

71 Summier

t

-

~ Winter S

 Midday.

Evening | - .. Midday .

Evening |

= Spring.|

o+ Midweek

1. ..,.,Weékendr .

ALY :
. Good :

Weather |,

_Good .

Weather

| Good 'Good
Weather | Weather

. Midweek

o Rain S --'S'now-z

Davis Besse Nuclear Power Station
Evacuation Time Estimate

KLD Associates, Inc.
Rev. 5




Table 8-4B: Time to Clear the Indicated Area of 90 Percent of the Affected Population I(Hrs:Min)

i~ . Summer- -

. Winter

: Spiing.:

© 7 Midday

Evening | -

* Midday " °

Evening

. Good - Good

Weather

. Midweek - .-- Weekend

Weather |

| Good | Good
Weather |.

'Midwegk

" Good

‘Weather | -

Davis Besse Nuclear Power Station 8-10
Evacuation Time Estimate

C C

KLD Associates, Inc.
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Table 8-4C: Time to Clear the Indicated Area of 100 Percent of the Affected Population (Hrs:Mi

n)

- .. Summer : &

Winter

. ‘Midday

Evenfng

Midday

Evening |/ Midday ;

MidWeek .

o .Wéékénd

- Midweek . :

Good

Weather |7 " -

) Good : 1
Weather

: Gbo&

‘W?eathgr

' :éood‘ -
Weather

‘Snow .

Davis Besse Nuclear Power Station
Evacuation Time Estimate

8-11

KLD Associates, Inc.

Rev. 5




p ¢ Traffic C o during B

Figures 8-2 through 8-3 illustrate the';‘)attems of traffic ?congestion that arise for the case

when the entire EPZ is ordered to évacuate during the summer, midday, weekend period under

good weather conditions (Scenariq 4).

Traffic congestion, as the term is gsed here, is defined as Levels of Service E and F. Level

of Service E and F may be characterized as follows:

Level-of-service E represents operating conditions at or near the capacity level. All
speeds are reduced to a low, but relatively uniform value. Freedom to maneuver
within the traffic’ stream is extremely difficult, and it is generally accomplished by
forcing a vehicle or- pedestnan to -"give way" to accommodate such maneuvers.
Comfort and convenience levels are extremely poor, and driver or pedestrian
frustration is generally high. Operations at this level are usually unstable, because
small increases in flow or minor perturbations within the traffic stream will cause
breakdowns.

Level-of-service F is used to define forced or breakdown flow. This condition
exists wherever the amount of traffic approaching a point exceeds the amount that
can traverse the point. Queues form behind such locations. Operations within the
queue are characterized by stop-and-go waves, and they are extremely unstable.
Vehicles may progress at reasonable speeds for several hundred feet or more, then
be required to stop in a cyclic fashion. Level-of-service F is used to describe the
operating conditions within the queue, as well as the point of the breakdown. It
should be noted, however, that in many cases operating conditions of vehicles or
pedestrians discharged from the queue may be quite good. Nevertheless, it is the
point at which arrival flow exceeds discharge flow, which causes the queue to form,
and level-of-service F is an appropriate designation for such points.

~ Davis Besse Nuclear Power Station 8-12 KLD Associates, Inc.
Evacuation Time Estimate Rev. 5
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The Order to Evacuate (Scenario 4)
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These definitions are general and conceptual in nature, and they apply primarily to
uninterrupted flow. Levels of service for interrupted flow facilities vary widely in terms of both the
user's perception of service quality and the operational variables used to describe them.

-, All highway "links" which experience either Level of Service E or F are delineated in the
Figures by a thick red line; all others are lightly indicated. .

Congestion develops rapidly around concentrations of population and traffic bottlenecks.
By 3 hours 30 minutes (Figure 8-2) after the evacuation recommendation several distinct areas are

congested:

e Port Clinton - Access to Route 2 from Fremont Road is limited by the capacity of
- the on-ramp to eastbound Route 2. In Port Clinton proper, Perry Street shows
congestion in the area of the Route 2 access road. State Road is congested into
Portage Twp. S S
. ». Route 2 is congested at the approaches to the Sandusky Bay Bridge.
‘- e Qak Harbor - congestion is present along Route 163.
-. e Congestion is also present in the area of Route 590 and Route 105 where major

. evacuation routes merge.

Figure 8-3 presents the congestion pattern 1 hour 30 minutes later at 5 hours after
evacuation is recommended. Note that some congestion is present in Port Clinton. The rest of the
EPZ shows no congestion. It should be noted that at time indicated, the remaining traffic
congestion is at, or beyond 10 miles from DBNPS.

It should be noted that the absence of congestion does not necessarily mean that all people
have been evacuated. What it does mean is that traffic demand has decreased below the roadway

capacity for a sufficient period of time to dissipate any traffic queues.

Davis Besse Nuclear Power Station 8-15 R . KLD Associates, Inc.
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Evacnation Rates

Traffic flow is a continuous process, as implied by Figures 8-2 and 8-3. Another format for
displaying the dynamics of the evacuation procedure is depicted in Figure 8-4. This plot indicates
the rate at which traffic flows out of the indicated areas for the case of a full 10-mile evacuation

under the indicated conditions. Appendix L presents these figures for the all eleven scenarios.

As indicated in this Figure, there is typically a long "tail" to these distributions. Vehicles
evacuate an area slowly at the beginning, as people respond to the order to evacuate at different
rates, then builds rapidly (slopes of curves increase). When the system becomes congested, traffic
flow remains at rates somewhat below capacity until some evacuation routes have cleared. As
more routes clear, the rate of egress slows since many vehicles have already left the EPZ. Towards

the end of the process, the one or two remaining evacuation routes service the remaining demand.

This decline in aggregate flow rate, with time, is characterized by these curves gradually
- becoming horizontal. Ideally, it would be desirable to fully saturate all evacuation routes so that all
will service traffic near capacity levels and all will clear at the same time. For this ideal situation,
all curves would remain steep until the end -- thus minimizing evacuation time. In the real world,
this ideal is generally unattainable. Proper planning, however, can make an important difference in
the utilization of existing highway capacity and in reducing evacuation time to a practical

minimum.

Davis Besse Nuclear Power Station 8-16 KLD Associates, Inc.
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The NRC/FEMA guidelines in NUREG 0654 recommend that the distribution of
population and of vehicles within the Emergency Planning Zone (EPZ) be presented in the format

of Polar Sectors. These figures were presented earlier.

It must be emphasized that polar sectors are for presentation purposes, only. To define the
spatial distribution of traffic demand, a total of 99 Source Nodes (i.e. centroids) were created. Each

represents an area (or "Zone") within a community.
S FE ion Time. Analysi

A summary of evacuation times is presented in Tables 8-5, which are presented in the
format recommended in Appendix 4 of NUREG 0654. The analyses of Confirmation Time and of
the ETE for Special Population segments are presented in Sections 9 and 10, respectively.

Population estimates were obtained from the data presented in Section 2. These figures
were aggregated into regions as defined in Table 8-2. The appropriate population percentage was

applied to these figures based upon scenarios (See Section 5).

Evacuation capacity from each region was ascertained by aggregating the higthay

capacities of all outward-bound roads which pierce the region's outer boundary. Here, we have
employed the capacity estimates associated with Level of Service F conditions, which is estimated

at 85 percent of the LOS E values obtained from the 2000 Highway Capacity Manual for all

access-controlled sections.

The capacities given represent clear weather conditions. These capacities are reduced by 20

~ percent for rain and 25 percent for snow. It is assumed that all roads are passable and that the

Davis Besse Nuclear Power Station 8-18 KLD Associates, Inc.
Evacuation Time Estimate Rev. 5



N

recommended traffic control tactics are in effect (see Appendix I).

It is important to stress that these estimates of availahle capacity may overstate the actual
accessible capacity. Speciﬁcally, the high eepacities offered by the eastern portion of State Route 2
cannot be fully utilized due to the limited number of entry ramps wi_thin the EPZ and to the limited

capacities of these ramps.

The estimated notification, preparé.tion ar‘ld‘ response (i.e. trip -generation) times which are
listed correspond to the 100th percentlle of the 1nd1cated population. That is, these are the times
associated with the completion of the md1cated process The process itself (i. e. notification,
preparatlon to evacuate, and departmg on the evacuatlon trip) is best represented as a continuous
dlstnbunon (see Figure 4-2). ThlS representatxon graphlcally deplcted the continuous nature of the
process. The Evacuation Time Estimates (ETE) are those presented in Tables 8-3 and 8-4.

Appendix N presents the Vreshl»ts(:)f e numberof sihdies’de:siigned to determine the sensitivity
of the ETE to changes in some basic assumptlonsThe studies presented are: the effects of traffic
accidents; effects of changes in the rate of voluntary evacuees; and, the effects of slowly escalating

accident scenarios.

-----
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Table 8-5A. Results of Evacuation Time Analysis —
Summer, Midday, Midweek

R D T D | Relative to Siren Alert From Order to Evacuate
e | R T Lo Permanent - Transient. | General Population Special Population

e Permanent i f ; Response - Response Evacuation Evacuation
- : Seasonal Transient Evacuation | Notify | Prep. | Time | Time | Time | Time | Time -| Time |Confim| Time Time
‘Areas ‘ Pop [ Vehs Pop ] Vehs Capam Tme Tme Clear Adverse Clear Adversa Clear Adverse Tma Clear | Adverse
| IS R B A ’ CWithigsTwdiMilgs: =20 "ot T e B XL AT TS e Yy
11012 i 4012_[_2019]3028]1220| 2954 |040[220|300 | 300 | 1!])_[103] 3:10 l 335 ] 115 | 205 | 230

RS | Y v e T R T U WK E NSNS L B R e Ny e e e s
:jﬂm 5304 | 2617 | 3061 | 1234 8108 0:40 | 220 | 300 |-300 | 100 | 1:00 320 | 400 : 2:30
i1610,12 5249 | 2869 | 4692 | 1892 6108 0:40 | 220 | 3.00 | 300 | 1.00 | 1:00 3:10- 335 -2:30
1261012 7131 | 3468 | 4727 | 1906 6108 040 | 2220 | 300 | 300 | 1:00 | 1:00 320 4.00 2:30
R R AR R i e 2 e o a et e L MithingT en: Miles i ; 2oy ST ST VIR
T 5 7 8 9,10, 12 20803 | 11014 12173 4903 9214 0:40 | 2220 | 300 | 300 | 100 | 1:00 3:50 4:50 “5:30
‘1256791012 | 28977 | 15099 | 12308 | 4963 9214 0:40 | 2220 | 300 | 300 | 1:00 | 1:00 4:55 6:05 8:35.-
11234510,11,12 1168080 | 9028 | 3834 | 1571 9214 0:40 | 2220 | 3:00 | 300 | 1:00 | 1:00 4:20 5:15 8:35
1123,10,11,12 11518 | 5380 | 3794 | 1530 9214 0:40 { 220 | 300 | 300 | .00 | 1:00 3:35 4:20 2:30 -
11101112 - 7087 | 3534 | 3759 | 1516 9214 040 | 220 | 300 | 300 | 1:00 | 1:00 3:15 3:40 2:30
1-12 34877 | 168023 | 13042 | 5253 9214 0:40 | 220 | 3:.00 | 300 | 1:00 { 1:00 4:55 6.05 8:35
Davis Besse Nuclear Power Station 8-20 KLD Associates, Inc,
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Table 8-5B. Results of Evacuation Time Analysis —
Summer, Midday, Midweek, Flood
S O S F . i = [z=:-=-=7- " Relative to Siren Alert - =i o From Orderfu Evacuate -~ v
- i R _T N : Permanent 'Transrent General Populatlon - Specnal Popu|at|on
N Permanent - i - f G Response: Respon Evacuatlon Evacuation:
- Seasonal -'| - Transient, Evacuahon Notify Prep Time | Time-{ Time | Time | Ti - Time Time
Areas Pop. | Vehs. | Pop. | Vehs..| Capacity ‘| Time | Time | Clear ‘|Adverse| Clear- |Adverse : Clear Adverse
e T e e o ' VitRirgT: Mlle e g T TR T AN P
i1,10,12 - .-~ - |. 2363 |- 1194°|- 0 -| -0 ‘|- 2954. - 040 220 NA | 300 |-NA |  NA NA--| -305 115 NA'" 2:30
Withit EVBIMIles o .. il e
12,1012 - ... ;|-4245 [-1792-|- 0. 0--|-- 6108 0:40 | 2:20 |- NA-.[-3:00 -| -NA--|-NA-1 NA 3:.10 1:15 NA |- 230
1161012 .. ... |-3600 | 2044 |--0-- |- O--| 6108--| 0:40 |- 2201 NA- |- 300 NA-'T NA [ NA | 305 | 1:15 -1 - NA - |~ 230 -
126,10,12 . <] 0. -+ 0:40 | 2 NA - |- 3:00 NA | --NA-}--NA- '310' ~1:15 NA- | 230 .
T I A T PR P S BRI Y L T 11 13 VI3 o AR LI Sk~ SR iy Oy WG AR
1167891012 -.-| 17141:| 91680 0 [--0-| - 9214 - |.0:40-{ 2220 | -NA | 300 NA- | NA- NA- |- 3:35- | 1:15 |- NA - [-530
1125679,1012 | 25309 | 13265 0 0 9214 0:40 | 220 | - NA 3:.00 NA NA NA 5:00 1:15: NA 8:35
i123451011,12 | 14721-| 7348 | 0--| - 0---f 9214 0:40 | 2220 | NA 3:00 | . NA NA .| NA 4:00 1:15 | NA 8:35
11,23,10,11,12 8159 | 3760 |- 0- | --0 9214 0:40 | 2220 | NA | 3:00-:| NA NA NA 3:40 1115 | - NA: 2:30
{1,10,11,12 -378.| 18541 0 0 9214 0:40 | 2220 [ NA 3.00 NA .| NA NA 3:10 1:15 1. NA 2:30
1112 29499 | 15334 0 0 9214 |- 0:40 | 220 |- NA -| 300 NA-| NA | NA-| 500 | 1:15 | NA | 835 °
Davis Besse Nuclear Power Station 8-21 KLD Associates, Inc.
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Table 8-5C. Results of Evacuation Time Analysis —

Summer, Midday, Weekend

N S SN SUNU SO A Relative to Siren Alert From Order to Evacuate '
e ' 7: b v | Permanent - |- Transient ' - | General Populanon ( Speclal Population | .
¢ 1 Permanent | . ! : Respanse Response Evacuation - : ‘Evacuation
{ o Seasonal Transient | Evacuation | Notify | Prep. | Time | Tima | Time | Time | Time - Tlme' Confim| Time -| Time
I Vehs Pop l Vehs. - Capacity Tme Time | Clear |Adverse| Clear Adversa Clear Adverse | Time Clear - Adversa
‘ e W a Lt iy o AR TWOIMIGSY o B - L e R e A e e e
40 ] 220 [ 300 [ 300 | 100 | 100 - 210 | 1:15 l 205 | 230
i it ‘_‘”_ e ST INTIAN A N e T '1' ?wwmﬁlﬁiﬁﬁﬁ'ﬁﬁhﬁlles T v By o e T s ,Av " L Fa uﬁ f'* M ".‘"..{«
i1,210,12 7053 | 2951 |' 6121 | 2468 -1 6108 0:40 | 2220 { 300 | 3:00 | 100 | 1:00 3:55 4:45' 1:15 205_|_ 230
16,1012 5883 | 2678 [ 9384 | 3784 6108 0:40 | 220 | 300 | 300 | 100 ! 1.00 3:30 410 1 1:15 205 -} 230
1126,10,12 7765 | 3277 1 9454 | 3812 [ 6108 0:40 | 220 | 3:00 | 300 | 100 | 100 | 355 | 445 : 230 |
. : i o e e e e A Yt 5 Wihl‘TrE'ﬁMllem. U e, g . it . = il
1167891012 . « : 220 [-3.00 [ 300 [ 1:00 | 1.00 525 6:50 : 530 |
1256781012 | 25687 | 13643 | 12308 | 9926 9214 0:40 | 2220 | 300 | 3:.00-| 1:00 | 1:00 5:40 | B:50 : 8:35
112345101112 | 17065 | 9692 | 3834 | 3141 | 9214 0:40 | 2220 | 300 | 3:00 | 1:.00 | 1:00 4:50 5.55 : 8:35
1123,10,11,12 11028 | 6569 | 3794 | 3060 | 5214 0:40 | 2220-f 300 | 3:00 | .00 | 1:00 4:10 505 1:15 : 2:30
11101112 6597 | 4723 | 3759 | 3032 9214 0:40 | 2220 | 300 | 3:00 | 1:00 | 1:00 3:40 4:15 1:15 2.05 2:30 .
i1-12 315687 | 17422 | 13042 | 10518 | 9214 0:40 | 220 | 3:00 | 3:00 ]-1:00 | 1:00 5:40 6:50 1:15 7:40 8:35
Davis Besse Nuclear Power Station 8-22 KLD Associates, Inc.
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Table 8-5D. Results of Evacuation Time Analysis —
Summer, Evening

10,1012

RO T D 1 | == Relative to Siren Alert - <=~ = <+~ Erom Order to Evacuate i~ T -
i R I BRI DS S o Permanent Transient = | General Populaticn " | Special Populatlon
- Permanent -4 - Response Response Evacuation |- Evacuation
Seasonal - -_Transient - Evacuanon Notify Prep. Time | Time | Time | Time Time Time
[Vehs Pop IVehs Caacn - Tme Tme - Clear_|Adverse |- Clear_|Adverse Clear Adverse

wnmmmn

7z

121012 ... .. ;

116,10,12 . . - : ; : N
11261012 . ... | 4177-| 1 - 473 191 . -5108 - | 0:40 | 2:00 | -2:00 - 400 -| - - :

g R . ; - i h|rWa P D TR R T NN

1167891012 .. |13686| 6626 | 1217 | - 491--|-- 9214 .- 1 0:40 | 2200 | 200 | -NA- ~1:00 - | UJ NA 2:30 NA 1:15 4:26 NA
1256791012 |21079] 9035 | 1,231 496 9214 . 0:40 | 200 | 2:.00 NA 1:00 NA 4:05 NA 1:16 7:40 NA
12345101112 113416 | 6043 {-389 |--157 - 9214 0:40 | 2200 | 200 NA 1:00 NA 315 NA 1:15 7:40 NA
123,10,11.12 7520 | 3070 | 379 |- 153 -9214 0:40 | 2200 | 2.00 NA -] 1:00 NA 2:30 NA 1:156 | - 205 - NA
1,10,11,12 3098-{-1224 | 376 152 9214 0:40 | 2.00 | 2.00 NA 1:00 | NA .-2.05 NA 1:15 2:05 NA
1-12 25269111104 1304 | 526 9214 0:40 | 2200 | 2:00 NA 1:00- |  NA - 4:.05 NA 1:16 7:40 NA
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Table 8-5E. Results of Evacuation Time Analysis —

Winter, Midday, Midweek, (Rain)

i S SRR UN U AU K : Relative to Siren Alert From Orderto Evacuate - - :
i ! ' . 1 R A’w_ weii oo | Permanent Transient General Population Special Population
Permanent P i Response - Response Evacuation Evacuation
- Seasonal Transient~ Evacuation | Notify-| Prep. | Time | Time Time | Time Time |- Time "|Confiim|  Time |- Time’
“ | Pop. ] Vehs. | Pop. | Vehs. Capacuty Tme Tme Clear Adverse | Clear Adversa Clear Adverse Time - Clear Adversa
A [ ) e i a8 Tk B, T DAY i - NVKRTTWO Mile s, W T sty o ey A
11,10, 12 1640 | 1 140 303 | 12 2954— - 040 220 300 | 0.125 | 1:.00 004187 3:.00 | 0125 115 I 205 l0104167
) PR SIPIREL S TR -SRI PN S IS\ Vithin! FivalMilssWis : W - R R et ~3l
11230,12 2798 | 1685 ] 306 | 123 6108 0:40 | 220 | 3.00 | -3:.00 1:00 1 00 3:05 - 3:[15 1:15- 2.05 2:30
116,10,12 2554 | 1963 | 469 189 6108 0:40 | 220 | 3.00 3.00 1:.00 1:.00 3.05 3.05 1:15 2:05 2:30
i11.26,10,12 3712 | 2508 | 473 191 6108 0:40 | 220 | 3:00 3:.00 1:.00 1:.00 3.05 -3.05 1:15 205 2:30
B .. N RS EIaE . - ;'-W"!Vﬁthlr’ﬁ’r’n " Mlilé L sy e AR YRR
1167891012 14115 8862 | 1217 | 491 - 9214 0:40 | 2:20 300 | .1 : -3 : 1:15 4:25 5:30 -
i125679,1012 (2153812858 | 1231 | - 496 9214 0:40 | 2220 3{[]' 3:00 1.00 1:00 3 10 1310 | 1:15 7:40 8:35
11234510,1112 113231 7170 | 389 157 9214 0:40 { 2:20 { 3:.00 3.00 1.00 1.00 3:10 3:20 1:15 7:40 B8:35
1123.10,11,12 6712 | 3593 | 379 153 9214 0:40-1-220 | 300-| 3:00-{ 1.00 1:00 3:10 3:10 1:15 2.05 2:30
11,10,11,12 3005 11800 | 376 152 9214 0:40 | 2:20 | 3.00 3.00 1:00 1:.00 3.00 3.00 1:15 205 2:30
1112 25707 114892| 1304 | 526 9214 0:40 | 2:20 | 3:00 3:.00 1:00 1.00 3:10 3:20 1:15 7:40 8:35
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Table 8-5F. Results of Evacuation Time Analysis —

Winter, Midday, Midweek, (Snow)

T T T T T T e Refaiiva o Siven Allert s | < o Order b Evauate
- R R Lol S e M A o J-.,_‘.;.. Permanent Tran3|ent General Population Special Population |’
: Permanent R ] i A R Response - Response Evacuation ‘Evacuation
Seasonal - | --Transient - | Evacuation | Notify | Prep. | Time | Time | Time | Time- Time: |- Time Cohfrm --Time --{~ Time -
‘Areas “Pop.. | Vehs. Po - Vehs - Capacity | Time-| Time | Clear }Adverse Clear Adverse Clear - |- Advarse Tme Clear ‘ Adverse ‘
b RO, e VKA IER e e v

H 10 12 mmm—m—wmmmmm_ 230
29 OISR Vil it E NEIMil2 S RN i 3
l1.2,10,12 : 3(5- 123 - 8108 220 | 300 | 4:30 | -1:00 | 100 - 3:05 |- 4:35~ - 1 15 - -2:05w - 2:30
16,1012 -- ----| |--469-] 189 | - 6108 - 040. 2:20-|--3.00- |--4:30--} -1:00 -§-1:00- | -3:.05 - -—4'30 ~§-1:15 |- -205 - {- 230

| 8 Ik 473 -y 191 65108 0:40 | 220 | 3:00 4:30 1[13 1:00 - : -1 : 30 -
SN e : ) A Vﬁtﬁim e e R RS
1 8 789 10 12 14116 | 8862 | 1217 | 491 - 9214 - 0:40 | 2220 | 3.00 4:30 - : : X -] 1:115 25 - 8
112567910, 12 21538112858 | 1231 | 4% 9214 0:40 | 220 | 300 430 | 100 1:00 | ~3:10 | . 4:40 1:15 7:40 8:35
11234510,11,12-113231| 7170 | 389-| 157 |, 9214 . | 0:40 | 2220 | 3:.00 4:30 1.00 1.00 3:10 4:40 1:15 | 7:40 8:35
1123,10,11,12 6712 | 3593 | 379 -| 163 |- 9214 0:40 | 2220 |-3:00 |- 430 |-1:00 1:00- 3:10 |- 4:40 1:15 205 2:30
11,10,11,12 3005-] 1800 376 152 9214 040 | 220 | 3:00 4:30 1:00 1:00 3:00 430.] 1115 2:05 2:30.
{1-12 265707 1148321 1304 | 526 9214 0:40-] 2:20 | 3:00 4:30 1:00 1.00 3:10--] 4:40 1:15- | 7:40- 8:35-
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Table 8-5G. Results of Evacuation Time Analysis —
Winter, Evening

s sy |- RelativetoSiren Alert - - | .- - From Order to Evacuate
P Ao Ny f__B | Pemmanent, | Transient General Population - | Special Population
-~ Permanent |- - 1T i v -_Rasponse Response Evacuation - Evacuation
Seasonal - | - Transient Evacuation | Notify | Prep. | Time | Time | Time | Time | Time |- Time [Confim| Time Time
_Pop. | Vehs. Pop. | Vehs. | Capacity Time | Time | Clear- |Adversal: Clear Adverse| -Clear - | Adverse | Time- Clear Adverse
W MRl ! R e T it s BT TWORMITESy s T TR FUT e T ST G D ) e T
: : 1:15 | 2 05 | NA
R '! ‘ ‘ e N R "..:', , ) :’,".1 - :ﬁ*‘zw.
120,12 [ : 115 | 205 NA
1161012 - : 1:15 | - 205 |- NA
11261012 - X - 1:15 205 NA
ol i e Yo S . O R .
116789,10,12 ‘ 0 0 9214 0:40 | 2200 | 200 NA 1.00 NA 2:05 NA 1:15- 425 NA -
11256791012 | 17308 | 8628 0 0 9214 0:40 ) 200 | 2:.00 NA | 1.00 | NA 2:40 NA 1:15 7:40 NA
11234510,11,12 | 11926 | 5865 ] 1] 9214 0:40 { 200 | 200 NA 1:.00 NA 2:35- NA 1:15 7:40 NA
1123,10,11,12 6082 | 2963 |- O 1] 9214 0:40-| 2.00-1 2:.00 NA 1:00 | NA | 2110 |- NA 1:115 |- 205 | - NA
11,10,11,12 -2375 | 1170 1] 1} 9214 0:40 | 2:.00 { 2:.00 NA 1:.00 NA 2:05 NA 1:15 | 2:.05 NA
1112 21477 | 10662 0 0 9214 0:40 | 2.00 | 2:.00 NA | 1:.00 NA- | -2:40 - NA 1:15 7:40 - | "NA -
Davis Besse Nuclear Power Station 8-26 KLD Associates, Inc.
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Table 8-5H. Results of Evacuation Time Analysis —

Spring, Midday, Midweek, Flood

R [ Relative to Siren Alert From Order to Evacuate
! j_]‘ : L '——-‘-—-ll*---"—— Permanent Transient General Population Special Population
i1 Permanent ! i Response Response Evacuation Evacuation

L Seasonal Transient Evacuation | Notify { Prep. | Time | Time | Time | Time Time Time |Confirm| Time Time
|Areas Pop. | Vehs. Pop | Vehs. Capacity _Tims Tme Clear }Adverse Clear Adverse Clear | Adverss Tme Clear | Adverse
P ﬁu o R S Rl 1 L RIS TWOIMIEE . T v T T i e R T T
11,10, 12 2954 0:40 | 2:20 I NA | 300 | NA I NA L NA : NA l 2:30
[m R G A SO SIS O A VVit IR E VST Ml S tbiieegy Meiie Ja e e R T e
12,1012 2798 | 1685 o 0 6108 0:40 | 2220 { NA 3:.00 NA NA NA 3:10 1:15 NA 2:30
16,10,12 2554 | 1963 0 0 6108 0:40 | 2220 | NA 3.00 NA NA NA 305 1:158 NA 2:30
126,10,12 3712 | 2508 0 H 1] 6108 0: 40 220 | NA 300 | NA NA | NA 3:10 1:15 NA 2:30
K- R ' oo e ki EREY RS Lo ONRKRTERMIlGE] T S T e T T L L T T T
16,788,10,12 14115 | 8862 1 1] 9214 0: 40 220 | NA 3:00 NA NA NA 3:30 1:15 NA 5:30
1256791012 | 21538 | 12858 0 0 9214 0:40 | 2220 | NA 3:.00 NA NA NA 3:35 1:15 NA 8:35
112345101142 | 13231 | 7170 0 0 9214 0:40 | 2220 | NA 3:00 NA NA NA 3:35 1:15 NA 8:35
{123,10,11,12 6712 | 3593 1] 0 9214 0:40 | 2:20 | NA 3:00 NA NA NA 315 1:15 NA 2:30
{1,1011,12 3005 | 1800 0 1] 9214 0:40 | 2:20 | NA 3.00 NA NA NA 3:.05 1:15 NA 2:30
{1-12 257107 | 14892 0 0 9214 0:40 | 2220 | NA 3:.00 NA NA NA 3:35 1:15 NA 8:35
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EVACUATION TIME ESTIMATES (ETE) FOR TRANSIT OPERATIONS -

This section details the analyses applied and the results obtained, which provide evacuation

time estimates for transit vehicles. The procedure is:

.Estimate demand for transit service

Estimate time to perform all transit functions -
Estimate route travel time

 Determine how buses should be allocated to routes
. Develop ETE :

'Demand for transit service reflects the needs of dlﬁ‘erent "special population” groups:

1. liesidents'and'transients with no vehicles available; o

Specral facilities: schools, health—support, clnld-care other.

. Evacuatron T1me Estrmates for each of these populatron groups s will now be developed

The survey conducted in Aprrl of 1986 (see Appendrces F and G) acqurred a database that

enabled us to estrmate the portion of the populatlon reqmrmg tran51t serv1ce The survey results are

applled to the 2003 populatlon to achleve a current” estrmate Th.lS group is d1v1ded into two

subgroups

z-Those persons who belong to households that do not have a vehicle avarlable

Those persons who belong to households that normally do have at least one vehicle

avarlable but would not have a vehrcle avarlable at the time the evacuatron 1s ordered

Tt

N

! The persons belongmg to the latter subgroup are in households where the velucles(s) have

been driven away from home for commutlng purposes and are therefore not nnmedrately available

Davis Besse Nuclear Power Station 9.1 Coe KLD Associates, Inc.
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when the order to evacuate is given and, in addition, the driver(s) of the vehicles(s) refuse to return
home to gather the household members. Question 10 of the survey addressed this issue. Other, less
important factors, include the possibilities that the vehicle is non-functioning or that the commuter

is willing, but unable to return home.

Tables 9-1 through 9-4 are a typical print-out of the software developed to analyze the
survey database and to provide the empirical basis for quantifying those two subgroups. These data
were then multiplied by the sample factor (i.e. ratio of total households sampled to the total number
of households) to obtain the data for each community within the EPZ. Table 9-5 presents the
summary of this data. Smce the survey did not include the portion of Lucas County within the EPZ,
Ottawa County results were extrapolated

There are several factors that influence the accuracy of these estimates in Table 9-5:

1. These figures include school children. On school days, separate transportation is provided
for the children in school and the actual need for this transit is thereby less than the given
estimates.

2. These figures do not take into account the effects of ride-sharing with family, friends and
nelghbors who do have vehicles avallable To the extent that ride-sharing is undertaken, the
actual need for this tran51t isless than the glven estimates.

3. These figures do not take mto account the prospect that vehicles may not be available due to

| malfunction. To that extent, the actual need for this transit is slightly greater than the given
estimates.

4. Since the number of surveyed persons who require tran31t is small relative to the total
sample, and to the populatlon (less than 5.0 percent), we are contending with a problem of
small sample size when the data is considered at the community level. That is, the
confidence interval associated with these estimates is'apt to be lerge. There is thus a
statistical uncertamty associated with these estimates (as there is with any estimates
obtained usmg statistical procedures) that should be prudently considered.

Davis Besse Nuclear Power Station 9.2 KLD Associates, Inc.
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It is seen that some of the factors that cannot be readily quantlﬁed would tend to reduce
these estimates, while others would tend to increase them Desplte these uncertainties, an

up-to-date informational survey (as opposéd .to an -opinion survey) remains the best means of

' quantifying such facts. -

' In'consideratibn of the potential héélth-threatening effects of a radiological accideﬁi, we |

consider it proper and prudent to increase these estimates by 25 percent to ensure that an adequate

supply of transit vehicle is provided.

Davis Besse Nuclear Power Station 9-3 . KLD Associates, Inc.
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Table 9-1. Survey Data on Returning Commuters

Port Clinton Houssholds With One Car
One Commuter Who Drives

Household Size
1 2 3 4 5 6 7 8 9 10 Unknown{ Total
Number of Households Q B 3 4 0 1] 1] 1] 0 0 1] 13
No. of Non-Retumers s 1 1] 2 0 0 o] o 1] 0 0 3
No. of Returners [1 5 3 2 0 0 0 1] 1] 0 1] 10
No. of Ungure J 0 0 1] 0 0 0 0 1] 0 1] 0
Non-Retumers Pct. 0.0% 16.7% 0.0% 0.0% 0% .0 0% 0.0% 0% 0.0% 00% | 23.1%
Total Persons Requiring Transit 7
Total Persons at Home Requiring Transit 2
Table 9-2. Survey Data on Returning
Port Clinton Households With Two Cars
Two+ Commuters Who Drive
Housshald Size
1 2 3 4 5 6 7 8 9 10 Unkn Total
Number of Households g 11 5 8 3 1 1 a a a g 3
No. of Non-Returners 0 4 1 1 0 0 0 0 1] 0 1] B
No. of Retumers 0 5 4 7 3 1 1 0 0 0 0 A
No. of Unsure o] 1 1] 1] 1] 1} 0 0 0 0 0 1
Non-Rstumers Pct. 0.0% 44.4% 20.0% 12.5% 0% .0% .0% 0.0% .0% 0.0% 0.0% 22.2%
Total Persons Requiring Transit 3
Total Persons at Home Requiring Transit 1
Table 9-3. Survey Data on Returning
Port Clinton Households With Three Cars
Three+ Commuters Who Drive
Housshold Sizs
1 2 3 4 5 ] 7 8 9 10 Unknown| Total
Number of Households 0 0 1 0 1] g g o] g [+] 1] 1
No. of Non-Retumers 0 0 0 1] 0 0 1] 0 1] 0 0 0
No. of Retumners 1] [1] 1 1] 1] 0 0 0 1] 0 0 1
No. of Unsurs 0 1] g o] Q 0 0 o] 0 0 0 0
Non-Retumers Pct. 0.0% 0.0% 0.0% 0.0% 0% .0% .0% 0.0% 0% 0.0% 0.0% 0.0%
Total Persons Requiring Transit 0
Total Persons at Homa Requiring Transit o
Table 9-4. Survey Data on Returning
Port Clinton Houssholds With Four Cars
Four+ Commuters Who Drive
Housshold Size
1 2 k| 4 5 ] 7 8 9 10 Unknown| Total
Number of Households 0 g 1] 1 0 0 0] 0 0 0 0 1
No. of Nen-Retumers 0 0 a 1] 1] 1] 0 g 0 0 0 0
No. of Returners g 0 0 1 1] 0 0 0 0 0 0 1
No. of Unsure 1] 0 0 .0 0 0 0 g 0 0 0 0
Non-Retumers Pct. 0.0% 0.0% 0.0% 0.0% 0% 0% .0% 0.0% 0% 0.0% 0.0% 0.0%
Total Persons Requiring Transit 0
Total Persons at Home Requiring Transit 1]
Davis Besse Nuclear Power Station 9-4 KLD Associates, Inc.
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Table 9-5. Estimates of Ambulatory Persons Reqmnng Transit
Who D6 Not Reside in Special Facilities -

Persons in households wnth X vehlcles none of whlch are

available
ommunity xX= 0 1 2 3 4 Total |
Port Clinton -~ - e 202 141 |- 61 0 0’ 404
Oak Harbor . 81 0 20 0 0 101
Rocky Ridge ' 0| o0 0 0 0 0
Bay Township . ’ SRS IPSITEPIP NUR ¢ NS PSS KR U 0 & 0 0 0
Benton Twp. 0 0 81 0 0 81
[Carroll Twp. 40 0 40 0 0] 80
Erie Twp. ; - 0 0 -0 0 0 0
Salem Twp (without Oak Harbor) 0 40 121 20 0 181
Lucas Co. ‘ i 37 0 0 0 0 37
' T v 884
NOTES: L
\_/ L Of those who responded "NOT SURE" to the questxon "Would you return home in an
emergency at Davis Besse?" we assume 50 percent would return home.
2. The sample factor is 20.21.
3. Afactor of 3 .7 percent was apphed to the Lucas Co populatlon
\__/ Davis Besse Nuclear Power Station 9-5 o KLD Associates, Inc.
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Table 9-6 presents estimates of transit demand. There are several factors that influence the
accuracy of the estimates in Table 9-6:

1. These figures inclnde school children. On school days, separate transportation is provided
for the children in school and the actual need for this transit is thereby less than the given
estimates. '

A reduction in estimafed demand due to school children being evacuated by bus is justified
only if the accident occurs during a school day. Since school is in session 180 days in a
year, for about 7 hours, the probability of an accident occurring when school is in sessibn is
approximately

(180 x 7)/(365 x 24) = 0.144 or 14.4 percent.

Consequently, since children will not be in school over 85 percent of the time, it is prudent
to assume that all school children of transit-dependent families will be at home and will
require transit.

2. Ride-sharing does have a pronounced impact on estimating the need for transit. For
example, nearly 80 percent of those who evacuated from Mississauga, Ontario and who did
not use their own cars, shared a ride with neighbors or friends. Other documents also report

that approximately 70 percent of transit-dependent persons were evacuated via ride-sharing.

We will adopt the lower figure of 50 percent to calculate the number of transit-dependent
persons who will ride-share. The remaining 50 percent will need transit vehicles in order to

evacuate.

3. We will assume that the average vehicle is out of service about 3 weeks out of the year.
Thus, we will increase the number of transit-dependent persons by 6 percent to account for

this factor.

Davis Besse Nuclear Power Station 9-6 KLD Associates, Inc.
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Table 9-6. Estimated Transit Requirements

3o

- |ICommunity

People Requiring
__ Transit

Bus Trips

Required

Port Clinton

267

Oak Harbor
"IRocky Ridge
Bay Twp.
Benton Twp.
“[Carroll Twp.
Erie Twp.
Harris Twp.
Salem Twp.
Lucas Co. -

et

" 318

11

Notes:

50 percent ridesharing

PR

30 passengers/bus trips

Totals

Assumption: 25 percent additive factor

6 percent additive factor for out of service vehicles

20

- Davis Besse Nuclear Power Station
Evacuation Time Estimate
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KLD Associates, Inc.
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The number of bus trips needed is based on the conservative premise that the average bus
occupancy at the conclusion of the bus run will not exceed 30 persons. This figure compares with
an actual seated capacity of 40 adults or 60 children. For example, if the passengers are two-thirds
adults and one-third children, then the bus capacity is (2/3) 40 + (1/3) 60 = 47 persons. On this
basis, we have assumed that bus trips, at most, will be running at an average load factor of (30/47)
100 = 64 percent. Thus, even if the actual demand for service exceeds the estimates in column 1 of
Table 9-6 by 57 percent, that demand can still be accommodated by the available seating capacity.
Any additional demand can be accommodated by standing passengers or by rerouting buses that are
more lightly loaded.

In Lucas and Ottawa Counties the responsibility for transporting transit-dependent people is
assigned to the fire fighters conducting route verification. Buses will be escorted by firefighters and
pick up transit dependent people.

E on Time Bt for Transit-Denendent Peonl

Buses used for the evacuation of transit-dependent people in Port Clinton will be supplied
by the Ottawa County Transportation Authority. However, before these buses become available,

they are to be used to evacuate school children from Port Clinton schools.

It is important to note that “early dismissal” of students to their homes is not a viable option
for the emergency scenarios considered herein. Current plans call for the precautionary evacuation

of school children to host facilities early in the emergency scenario.

Although normal early dismissal plans can be accomplished in a single wave using all
available buses, the use of buses for other purposes in a fast breaking emergency would require a

two-stage lift of students first, and then the general transit-dependent population.

Davis Besse Nuclear Power Station 9-8 KLD Associates, Inc.
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. Several different scenarios must be considered in developing bus ETE's. The first scenario
is defined as a winter, weekday with school in-session. The second scenario is defined as a
-weekend, when school is not in session or during the summer. Figures 9-1 and 9-2 present the
chronology of events for each of these scenarios. Note that Figures 9-1 and 9-2 are schematic; no

specific elapsed time is implied for any activity.

Activity : ST T . Elapsed Time

[Mobilize Drivers

Proceed to Schools

‘|Board School Children

Travel to Reception Center

[Unload Children

Retum to EPZ

I;ﬁii ;[ggngt—Dgpengeng People L ‘

vel to Reception Center : S ' |

Figure 9-1. Chronology of Events For The Evacuation of Transit-Dependeﬁ't.People
Scenario: Winter, Weekday, Schools In Session

Actlvutv lapsed Time

Figure 9-2. Chronology of Events For The Evacuation of Transit-Dependent People
Scenario: Schools Not In Session

The elépséd time f(;; each \éc‘tivity’w‘ilel n%)w be discussed:
\ctivity: Mohilize Dri

| Mobilization may be defined as the eiépsed ﬁme from the moment that the transit agency is

Davis Besse Nuclear Power Station 19-9 KLD Associates, Inc.
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notified of the need for vehicles until the time the vehicles leave their respective points of origin.
Mobilization of school bus drivers is scheduled to begin at the alert stage. It is reasonable to
estimate that the start of this mobilization is at 15 minutes before the order to evacuate is issued to
the general public.

Discussions with Port Clinton School District personnel indicate that, historically, it takes
between 30 and 45 minutes to alert_ bus drivers to the need for an early dismissal due to inclement
weather. It has been noted that during conditions which could lead to early school dismissals
(snow, storms) bus drivers are primed to respond even before the event (in this éase,
implementation of early dismissal plan), whereas drivers would likely require a longer period of
time to mobilize for an accident at Davis Besse because they would not be aware of unfolding
events in the way that they recognize the approach of a storm. Consequently, it was decided to
utilize a mobilization time of 1 hour under normal conditions and 1 hour 15 minutes under adverse

weather conditions.

\ctivity: P L to School

In general, the distance between the bus garage and the Port Clinton schools is under two

miles. At an average speed of 10 miles per hour, the trip takes about ten minutes.

Acfivity: Load/Unload

Studies have shown that passengers can board a bus at headways of 2-4 seconds (Ref.
HCM2000 Page 27-27). A bus can be loaded with school children in about five minutes.
Transit-dependent people take longer to load a bus because these people will have some luggage

and personal possessions with them. A value of 15 minutes is used.

However, it cannot be assumed that a full load of passengers will be present when a bus

Davis Besse Nuclear Power Station 9-10 KLD Associates, Inc.
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makes any given stop.  Buses will cruise along with the fire department route alert personnel until
they have a high load factor. A 30 minute dwell time in this mode is used for the ETE computation.

Activity: Travel to R ion C from School
‘The distance between Port Clinton and the Reception Center in Sandusky is approximately
20 miles. The results of the traffic simulation analysis for both winter snow and good weather

conditions indicate that, after one hour, an average speed of 20 miles per hour is attainable in

adverse weather and 40 miles per hour in good weather.

\ctivite: R from Recention C Port Clii

It might be expected that travel into the Port Clinton area after an evacuation has been
recommended -should be easier than during normal periods. This supposition is based on the fact
that most people will avoid traveling into the area-at risk unless there is some compelling reason to
do so. On this basis, we will assume average speeds from Sandusky to Port Clinton will be 20

miles per hour in adverse weather and 40 miles per hour in good weather.
\ctivity: Travel fo R ion C <th Transit-D tent Peonl

The ETE for transit-dependent people is measured to the instant these people leave the EPZ,
not the time they arrive at the reception center. :Assuming an average speed of 10 miles per hour in

Port Clinton, about 10 minutes would be required to leave the city. -

... Table*9-7 summarizes the.results .of the. transit-dependent evacuation analysis. With
schools in session and a rapidly escalating accident scenario, between 3 and 4 hours elapse before

the buses leave the EPZ on the last run.

Davis Besse Nuclear Power Station 9-11 -+ - .- KLD Associates, Inc.
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When school is not in session, buses can be ready to leave within 2 hours. However, at this
time only about 85 percent of the general population is prepared to leave the EPZ. Therefore, some

bus service must be made available to people arriving at bus pickup points after 2 hours.

Evacuation time estimates for transit-dependent people outside of Port Clinton are based
upon buses traveling approximately 40 miles inside of the 10 mile region; 25 miles inside of the 5
mile EPZ; and 5 miles inside of the 2 mile region to pick up people. Average speeds in the EPZ for

various conditions are as follows:;

Normal Adverse
Summer weekend 15 mph 10 mph
Winter 35 mph 20 mph

Mobilization time is assumed to be the same as for Port Clinton buses; 1 hour in good weather, 1
hour 15 minutes during adverse conditions. A summary of the ETE for transit-dependent people
outside of Port Clinton is shown in Table 9-8.

Schaols and Special Facilities < i

Figures 9-3 presents the locations of schools and special facilities within the DBNPS EPZ.
Tables 9-10 present school and special facility population and transportation requirements. Three
tables are presented; Table 9-9a for. schools in the Benton-Carroll-Salem (BCS) School District,
Table 9-9b for schools in the Port Clinton School District, and Table 9-9c for special facilities.
Note that in each table the number of extra buses required to transport students are estimated. The
estimate of the number of buses required is based on analysis of the passenger capacities of buses in
the school bus fleets to be utilized. Table 9-10a summarizes the capacities of the various bus fleets;
Table 9-10b summarizes EMS vehicle availability.

Davis Besse Nuclear Power Station 9-12 KLD Associates, Inc.
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Table 9-7. Summary of Component Bus Evacuation Times

School in Session A
Good | Adverse | - School Notin .
Activity Weather | Weather Session.
Mobilize Drivers 1:00 -- 1:15 100
Proceed to Schools 0:10 0:10 T NA-
Board School Children 0:05 0:05 NA -
Travel to Reception Center 0:30 - 1:00 “NA i
Unload Children - 0:05 0:05 . NA -
Proceed to Bus Pick-up points 0:30 1:00 " 0:10
Load Transit-Dependent People 0:30 0:30 0:30
Travel to EPZ Boundary . 0:10 0:10 0:10
' 3:00 4:15

Total Time

e e

.1:'50 3

" Table 9-8. ETE Summary for Transit-Dependent
People Outside of Port Clinton

Evacuation Time Estimate

Summer
2 Mile____ 5 Mile 10 Mile
: "Good .| -Bad | Good | Bad . | Good | Bad
‘|Activity Weather | Weather | Weather | Weather | Weather | Weather
|Mobitization - __1:00 - 1:15 1:00 1:15 1:00_- 1:15
{Travel Time 0:20 .1 0:30 -1:20° | 2:30 2:20 4:00
|Passenger Pickup 0:15- 0:15 0:15 0:15 0:15 0:15
ETE - v ] °1:35 | ~2:00 |-°-2:35 4:00 3:35 5:30
; _ g Winter -
‘ _ 2 Mile__ " 5Mile - | .~ 10 Mile
,. Good | Bad -| Good | ‘Bad ! | Good' |- Bad
‘|Activity Weather | Weather | Weather | Weather | Weather | Weather
{Mobilization 1:00 1:15 | 1:00 1:15 1:.00 .| 1:15
|Travel Time 010 |: 015 - | --0:45 1:15" -1:10 2:00
|Passenger Pickup 0:156_ |- 015 0:15 0:15 0:15 0:15
|ETE " 1:25 - | 1:45 2:00 | .2:45 2:25 | 3:30
; PP
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Table 9-9A. School and Special Facility Population and N
Transportation Requirements
Benton-Carroll-Salem Schools

Benton- ’
Carroll- Extra
Facility Subarea| - Location Enroliment Capacity
‘ - | Salem Bus Needed
Capacity
Carroll Elementary 2 3.8 Miles SW 142 :
Graytown : . -
Elementary 3 8.5 Miles WSW 139
Rocky Ridge - .
Elementary 3 7.5 Miles WSW 133 ‘
R.C. Waters 5 |e5Milesssw| 474 From
Elementary
Oak Harbor Middle Table 9-10A
School 5 5.5 Miles SSW 505
Oak Harbor High . :
School 5 6 Miles SSW 716
St. Boniface .
Catholic School 5 5 Miles SSW 70
E - |274 students
2179 . 1905 or 10 buses
. - - '. ) - \\-/
Table 9-9B. School and Special Facility Population and
Transportation Requirements
Port Clinton Schools
P
Clinton | _Extra
Facility Subarea Location Enrollment | Bus Capacity
nggcit\i Needed
Bataan Elementary 9 10.0 Miles SE 340
Jefferson Elementary 9 10.5 Miles SE 309
Immaculate Conception 9 10.5 Miles SE 200
Port Clinton Middle " From
School : o 10 Miles SE 342 Table 9-10A
Port Clinton High . '
School 11 Miles SE 756
Port Clinton Christian 9 11 Miles SE 31
388 students
1978 1590 or 15 buses
Davis Besse Nuclear Powér Station ' ) A , 9-16 KLD Associates, Inc. L
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Table 9-9C. School and Special Facility Population and
Transportation Requirements

Special Facilities

Facility Co .. - | Buses
Subarea! Location " | Enroliment [Required| Other Transport Bu urc
Kersten Comer S o
Nursery , 5 7.5 Miles SSW 63 2 0 Genoa
St. John ' . ’ . ,
Nursery 5 | 7.5 Miles SSW 48 1 0 Genoa
Ottawa County ; o
Early Childhood 5 6 Miles S 40 2 0 OCTA
Center ’ T T
Riverview : oo ' B I L
Industries 5 6 Miles S 0. . 5 0 Riverview
W.S.0.S. : . o
Headstart 9 10 Miles SE 55 1 0 . Woodmore
Bright : o T :
Beginnings 9 11 Miles SE 48 4 1 0 Woodmore
Daycare. e - - : '
Port Clinton I L e ) A
Nursery 9 10.5 Miles SE 59 1 0 Woodmore
Edgewood L . .
. . : 7 Amb.; 6 Lift Vans Genoa; Local
I(\:llanor Nursing 9 12 Miles SE 100 Beds 1 or1LiftBus  |Sources: Riverview
Garden Farm . o : ’ Own ‘
Home 1 1.5 Miles SE . 8. Transport 0. B
- 2P0 EERRER ; Port Clinton; Local
Magryder ‘9 11.5 Miles SE | 35Beds’ 1 8 Amb.; 2 Air Amb.| Sources; "Life
Hospital \ o Flight"
Ottawa County - ;
Detention 9 10.5MilesSE | .. 48 . 1 0 Ottawa Co. Sheriff
Facility _ A N :
Riverview 5 6 Miles SV 1 66 ' 2 : '31 Afnb Local Sources;
Nursing Home ’ OHARNG
Davis Besse Nuclear Power Station 9-17 KLD Associates, Inc.
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Table 9-10a.. Summary of Bus Fleet Capacity

[
=]

School District

Capacity of Bus

Total Capacity |

3 passenger (lift) plus 1 wheelchair

20 passenger (lift) plus 5 wheelchairs

25 passenger (lift) plus 3 wheelchairs.

22 passenger (lift) plus 2 wheelchairs

Ottawa County
Transportation

28 passenger (lift) plus 11 wheelchairs

Agency

13 passenger (lift) plus 3 wheelchairs

- [ () | [ [ |
e

24 passenger (lift) plus 7 wheelchairs

224 + 32
Wheelchairs

OCTA also has 13 vans with 6 vans having lift
capability with a 96 passenger capacity

BN

54 passenger (lift) plus 2 wheelchairs

(o2}

65 passenger

Port Clinton

—
(6,

71 passenger_

21 passenger (lift) plus 2 wheelchairs

60 passenger (lift) plus 1 wheelchair

1590 + 5
Wheelchairs

5 passenger (lift)

25 passenger (lift)

Benton-Carroll-

65 passenger (lift)

Salem

72 passenger

71 passenger

78 passenger

1905

W (O 100 (U1 [ ININ [ =

66 passenger

=
~!

72 passenger

Danbury

36 passenger (lift)

— b

66 Passenger (lift)

1524

=N
-

65 passenger

83 passenger

Woodmore

=t [oemh

78 passenger

30 passenger (lift)

906
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Table 9-10b.” Summary of Emergency -

\_/ Medical Service Vehicle Availability
Local EMS and Fire Department Resources
Department |——Manpower ‘Equipment Amount
Firefighters | EMT
‘| 7 icar ‘ 1
- [Pumpers 2.
Tankers 1
o Ambulances - 2
Allen Station- 38 30 [Port, Pumps 1
Port. Generators 4
SCBA 14
.., [Tanks 25
Port. Radios 16
* |Heavy Rescue 1
Pumpers -2
[Tanker 1
. Port. Pumps 2
Bay Township 30 .‘5 Port. Generators 2
"ISCBA 10
_/ . |Port. Radios 13
__|Tanks 11
Car 1_
‘IRescue 1
Pumper 3
Carroll T?n.ker 1
Township 23 26 |Mini-pumper 1
JAmbulance 2
SCBA 12_
.[Tanks 10
Port. Radios 17
Y Davis Besse Nuclear Power Station 9-19 " KLD Associates, Inc.
i ’ ‘Rev.5
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B on Time Esfi for Schools and Snecial Facilifi

In developing evacuation scenarios for schools and special facilities, several conditions

were evaluated:

1. The effect of a split'eilac:.uation for the Benton-Carroll-Salem Schools. The split evacuation
scenario envisions utilizing the existing B-C-S bus fleet to evacuate all elementary students
followed, in a second wave, by all high school students. Comparison was made with a
simultaneous evacuation of all students with the aid of additional buses from OCTA

2. The effects of adverse weather was evaluated.

Table 9-11 presents the ETE for Benton-Carroll-Salem Schools for a single, coordinated
movement of students. Note that the distances buses travel to the facility for Oak Harbor High
School reflect the use of OCTA buses.

Table 9-12 presents the ETE for Benton-Carroll-Salem Schools using a split-evacuation
assumption. As noted in the table, following the evacuation of elementary school children, buses
must return to evacuate high school students. The sequence of events for the evacuation of Oak
Harbor High School, postulated in Table 9-12 as the mobilization time is based upon the analyses
presented in Table 9-13.

Tables 9-11 and 9-12 indicate that a single coordinated evacuation of the B-C-S schools
will require between 1.5 and 2 hours, depending on weather conditions. If a split evacuation is
undertaken, the last students leave the EPZ between 2.5 and 3.5 hours after the order to evacuate the

schools is issued.

Table 9-14 presents the Facility ETE analysis for Port Clinton and the special facilities.
Note that speeds within the EPZ are generally lower in Port Clinton than the rest of the EPZ. The
table reflects the use of buses from the Danbury, Woodmore and Genoa School Districts.

Davis Besse Nuclear Power Station 920 KLD Associates, Inc.
Evacuation Time Estimate .Rev. 5
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\/

E Medical Services (EMS) Vehic]

The previous discussion focused on transit operations for ambulatory. and wheelchair-bound
persons within the EPZ. ‘It is also necessary to provide transit services to non-ambulatory persons

who do not - or cannot - have access to private vehicles.

The transportation resources for the non-ambulatory EPZ population are drawn from three
sources: Cooperative agreements with fire/EMS services both within the EPZ and in nearby
communities; Private ambulance and air ambulance services; and, Ohio Army National Guard
sources. Since the demand for ambulances to move patients from facilities within the EPZ to
reception centers is greater than the immediately available supply (National Guard response times
are on the order of six hours), the ETE fo;' this population segment is predicated on the
establishment of an ambulance shuttle using local resources. As National Guard ambulances

become available, they are used to transport the remaining population.

The evacuation time estimates presented in Tables 9-15 are based on the following

assumptions:

1. Initially, all 4 local ambulances are available for the first evacuation run. Subsequent runs
utilize 4 local ambulances.

2. Ambulances are initially dispatched to special facilities from their home base. Subsequent
trips are assigned via radio when the ambulances approach to EPZ from reception centers.

3. No more than 6 ambulances may be loaded, or unloaded simultaneously at a single facility.
If more than 6 ambulances are present, they will queue until space is available.

4. Travel times for ambulances being cycled back to the EPZ for more pickups include delays
associated with radiological monitoring at reception centers and delays associated with

crossing access control points.

Davis Besse Nuclear Power Station 9-21 - KLD Associates, Inc,
Evacuation Time Estimate . -Rev.5
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Summary of ETE N

Tables 8-5 contain evacuation summaries for various scenarios. Values for special
population in the 10 mile region containing subareas 5 and 9 (locations of special facilities) reflect
the considerably longer evacuation time for the special facility population. As was indicated,

g™ ; 28

evacuation times for transit-dependent people are considerably less.

Davis Besse Nuclear Power Station 9-22 KLD Associates, Inc. Y,
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Table 9-11A: School and Special Facility Evacuation Times
- Benton - Carroll - Salem Schools - -
Single Evacuation of all Schools

Notes:

W N

Davis Besse Nuclear Power Station
Evacuation Time Estimate

9-23
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(Good Weather)
Distance Travel Travel
.. |Distance From| - ‘From: |- Average - Bus Driver | Time .Bus |Time From )
Bus Depot to', Facllityto | Speed. Mobilization from Bus Loading | Facllity to | Facility ETE
Facility .EPZ | WithinEPZ [ Depotto| Time EPZ
N o R lBoundary ) lFacIIity. T Beundary o
Facllity (Miles) (Miles) |(Miles/Hour)| (Minutes) !(Minutes)|(Minutes)! (Minutes) | (Hrs.:Mins.) |
-|Carroll Elementary. - ~ 35 7.5 40 | 20 60 5 5 25 1:35
Graytown Elementary. -~~~ "~ 65" 1.5 - 40 | 20 60 10 _ 5 - 5 1:20 - -
{Racky Ridge Elementary 5 .5 140 |20 60 10 5 - 15 1:30_ -
R.C. Waters Elementary ~* 1 4 40 |1°20 60 5 | "5 15 1:25 ¢
Oak Harbor Middle School L 0.5 3.5 40 20 60 5 5 10 1:30° |
"10ak Harbor High School 11 3.5 40 20 60 15 5 - 10 1:30 )
St. Boniface Catholic School 0.5 4 40 20 60 5 5 - 15

1:25

1. Evacuation Time Estlmates are referenced ﬁom the transrmssmn of the Order to Evacuate To The Schools and Specml
Facilities. This order may precedé the Order to Evacuate the general population.’

Average speed within the EPZ is shown for both inbound and outbound (with evacuation) directions.
Buses for Oak Harbor H.S. are drawn from the OCTA or nearby school dlstnct bus fleets through cooperative arrangements.




Table 9-11B: School and Special Facility Evacuation Times
Benton - Carroll - Salem Schools
Single Evacuation of all Schools

Adverse Weathg)
Distance Distance | - . Travel Time Travel Time
From Average . Bus From
From Bus . : Bus Driver from Bus . . -
Facility to Speed Loading | Facilityto | Facility ETE
Depot to EPZ Within EPZ Mobilization | Depotto Ti EPZ
Facility ithin Facility me
Boundary Boundary
Eacility lMﬂgﬁ)__LMﬂg_s)__LMﬂ.eingun_(_mum)__M' |_(Minutes) ! (Minutes) | (Minutes) | (Hrs.:Mins,) |
Carroll Eilementary 3.5 7.5 32 16 75 5 5 30 1:55
iGraytown Elementary 6.5 1.5 32 16 75 10 5 5 1:35
Rocky Ridge Elementary 5 32 16 75 10 5 20 1:50
R.C. Waters Elementary 1 4 32 16 75 5 5 15 1:40
Oak Harbor Middle School 0.5 3.5 32 16 75 5 5 15 1:40
Oak Harbor High School 1 3.5 32 16 75 20 5 15 1:55
St. Boniface Catholic School 0.5 4 32 16 75 5 5 15 1:40

Notes:

1. Evacuation Time Estimates are referenced from the transmission of the Order to Evacuate To The Schools and Special
Facilities. This order may precede the Order to Evacuate the general population.

2. Average speed within the EPZ is shown for both inbound and outbound (with’ evacuauon) directions.

3. Buses for Oak Harbor H.S. are drawn from the OCTA or nearby school district bus fleets by cooperative arrangements.

Davis Besse Nuclear Power Station
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.Table 9-12A: School and Special Facility Evacuation Times
Benton - Carroll - Salem Schools
Spllt Evacuation (Elementary then High Schools)

(Good Weather)
| Distance o RN D Travel Time
FromBus | _ From | Average | puopuver | fomeus | | BUS. | From
, "Facllityto | Speed : Loading | Facilityto | Facility ETE

Depot to "EPZ ' | Within EPZ .Mobilization | Depotto Ti EPZ

Facility | - n Facility me

: .| Boundary | . .. - o ) Boundary
;QQHL_MMLMMMMMMM
Carroll Elementary - - ‘ 3.5 75 40 | 20° 60 5 .5 25 - 1:35
Graytown Elementary .- - 6.5 1.5 - 40 .| 20- 60 10 5 5 1:20
Rocky Ridge Elementary 5 5 40 | 20 60 10 _ 5 15 -1:30_
R.C. Waters Elementary - 1 4 40 | 20 60 5 . ... 5 .15 1:25 .
Oak Harbor Mlddle School 0.5 3.5 40 | 20 60 .. . - 5. ... 5. .1 10 . . - 1:30 -
Oak Harbor ngh School ' NA = 3.5 40 {20 S ee Note 3 - NA -5 10 . 2.50
St. Boniface Catholic School 0.5 4 40 | 20° 60 5 5 15 1:25
Notes - ' o h : ‘

1. Evacuation Time Estimates are referenced from the transmission of the Order to Evacuate To The Schools and Speclal \

Facilities. This order may precede the Order to Evacuate the general population.

2.
3.

Average speed within the EPZ is shown for both inbound and outbound (w1th evacuation) dlrectlons -
As buses evacuating school children arrive at Vanguard Vocational H.S. in Fremont, students are unloaded and the buses are

returned to Oak Harbor H.S. Mobilization time for Oak Harbor H.S. is sum of the facility ETE for elementary schools, travel
time from EPZ to Vanguard H.S., bus unloading time, and travel time from Vanguard H.S. to Oak Harbor H.S.
Table 9-13 presents details of thls analysis. :

Davis Besse Nuclear Power Station
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Table 9-12B: School and Special Facility Evacuation Times
Benton - Carroll - Salem Schools
Split Evacuation (Elementary then High Schools)

(Adverse Weather)
. Distance- | . Distance Average o . | Travel Time , - [ Travel Time
From Bus. |From Facility( "o e e?i Bus Driver from Bus |Bus Loading|From Facility Facility ETE
Depot to to EPZ Witl?in gpz| Mobilization Depot to Time to EPZ y
Facility | Boundary _ Facility Boundary
Facility __(Miles) (Miles) _|(Miles/Hour) (Minutes) (Minutes) | (Minutes) (Minutes) (Hrs.:Mins.)
Carroll Elementary 3.5 7.5 32 16 75 5 5 30 ) 1:55
Graytown Elementary 6.5 1.5 32 | 16 75 10 5 5 1:35
Rocky Ridge Elementary 5 32 16 75 10 5 20 1:50
R.C. Waters Elementary 1 4 32 | 16 75 5 5 15 1:40
Qak Harbor Middle School 0.5 3.5 32 16 75 5 5 15 1:40
' A 180 )
Qak Harbor High School NA 3.5 32 | 16 See Note 3 NA 5 15 3:20
St. Boniface Catholig School 0.5 4 32 16 75‘ 5 5 15 1:40

Notes

1. Evacuation Time Estimates are referenced from the transmission of the Order to Evacuate To The Schools and Special
Facilities. This order may precede the Order to Evacuate the general population. '
2. Average speed within the EPZ is shown for both inbound and outbound (with evacuation) directions.
3. As buses evacuating school children arrive at Vanguard Vocational H.S. in Fremont, students are unloaded, and the buses are
returned to Oak Harbor H.S. Mobilization time for Oak Harbor H.S. is sum of the facility ETE for elementary schools, travel
time from EPZ to 3. Vanguard H.S., bus unloading time, and travel time from Vanguard H.S. to Oak Harbor H.S.
Table 9-13 presents details of this analysis.

Davis Besse Nuclear Power Station
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Table 9-13. Estimation of the Elapsed Time Required to have Buses Available to Evacuate
Oak Harbor High School (Split Evacuation)

Even ¢ Elapsed Time
... | Good Weather | Adverse Weather _

Evacuation Of Elementarv Schools f s 95 110 (Note 1)

Travel. Time From EPZ Boundary Toj|

Vanguard H.S. In Fremont 15 20 (Note 2)

Unload Buses - ' 5 ‘ 5

Radiological Monitoring And Access 15 15

Control Delays <

-| Travel Time From Vanguard H.S. In o -
. ... m<ar - | Fremont To Oak HarborHS 25 30 (Note 3)

S T T Elapsed Time T - 155 ~_180 (Note 4)

oL Elementary School ETE is deﬁned as the time children leave the EPZ. Values are obtained from Table 9-12.
. * 2. The distance from the EPZ boundary to Vanguard High School in Fremont is approximately 10 mlles Average speeds outside of
"+ the EPZ are 40 miles per hour in good weather and 32 miles per hour in adverse weather.
3. The distance between Vanguard H.S. and Oak Harbor H.S. is approximately 15 nnles Average speeds for thls trip are 40 miles
o per hour in'good weather and 32 miles per hour in adverse weather.
- 4. The elapsed time shown is the time between the issuance of an order to evacuate schools and the ume buses' are ready to load high.
- school students.

Davis Besse Nuclear Power Station 9-27 o ‘ ) 4 KLD Associates, Inc.
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Port Clinton Schools and Special Facilities

Table 9-14A: School and Special Facility Evacuation Times

(Good Weather)
Distance Travel Travel
Distance From| From Average Bus Driver Time Bug Tim(_a _From -
Bus Depot to | Facility to 'Speed Mobilization from Bus| Loading | Facility to | Facility ETE
Facility EPZ Within EPZ Depotto| Time EPZ
Boundary Facility Boundary
_Facility _(Miles) JMWMMMMM
Bataan Elementary 1.5 1 40 10 60 10 ) 10 1:25
Jefferson Elementary 1.5 1 40 10 60 10 5 10 1:25
Immaculate Conception 1.5 1 40 | 10 60 10 | '5° 10" 1:25
Port Clinton Middle School 1.5 ‘ 1 40 10 60 10 5 10 1:25
Port Clinton High School 1.5’ 1 40 | 10 60 10 - 5 10 1:25
Port Clinton Christian 1.5 1 40 10 60 10 5 10 1:25
Kersten Corner Nursery 11 4 40 | :20 60 15 10 15 1:40 -
St. John Nursery 11 4 40 20 60 15 10 15 1:40
Quiawa Gounty Early Childhaod NA 6.1 40 | 20 60 - 30 20 1:50
Riverview Industries NA 6.1 40 20 60 - 30 20 1:50
W.S.0.S. Headstart 20 1 40 10 60 30 10 10 1:50
gr_ight Beginnings 20 1 40 10 ‘60 30 10 10 1:50
Port Clinton Nursery 20 1 40 10 60 30 10 10 1:50

Notes:

1. Evacuation Time Estimates are referenced from the transmission of the Order to Evacuate To The Schools and Special Facilities. This order may precede
the Order to Evacuate the general population. :

2.
3.
4

children. Loading times for the Riverview facilities reflect the presence of handicapped clients,

Average speed within the EPZ is shown for both inbound and outbound (with evacuatibn) directions.
Distances from bus depots to facilities reflect the use of Port Clinton, Danbury, Genoa, Woodmore, and OCTA buses.
Bus loading times for nursery schools are longer than loading times for elementary or high schools due to the closer supervision required by young

Davis Besse Nuclear Power Station
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Port Clinton Schools and Special Facilities

Table 9-14B: School and Special Facility Evacuation Times

(Adverse Weather)
Distance Travel Travel
Distance From| From Average Bus Driver Time Bus |Time From
Bus Depot to | Facility to .Speed Mobilization from Bus| Loading | Facility to | Facility ETE
Facllity EPZ Within EPZ Depotto| Time EPZ
Boundary Facility Boundary
| Faclity | (Miles) | (Miles) |(Miles/Hour)| (Minutes) |(Minutes)|(Minutes)| (Minutes) | (Hrs.:Mins.) |
Bataan Elementary -~~~ -~ 1 " 45 -1 32 8 75 10 5 10 1:40
Jefferson Elementary .-~ 1.5 1 32 8 75 10 5 10 1:40
Immaculate Conception 1.5 1 32 8 75 10 5 10 1:40
Port Clinton Middie School 1.5 1 ] 32. 8. 75 10 5 10 1:40
Port Clinton High School 1.5 1 -1.32.1. 8 75 10 5. - 10 1:40
Port Clinton Christian 1.5 . 1 32 }.8- | - -75 - 10. - 5 - - 10 -~ 1:40 «
Kersten Corner Nursery : R i I 4 -32 -1 16 - 75 20 10 16 - 2:00_ -~
St. John Nursery *~ : o D b 4 32 16 75 20 10 15 2:00
ggﬁgf County Ea”VCh"d”°°d.‘_,. CUNA. 6.1 2.6 | .75 - 30 25 2:10
Riverview Industries NA 6.1 32 16 75 - 30 25 2:10
W.S.0.S. Headstart 20 1 32 8 75 40 10 10 2:15
Bright Beginnings 20 32 8 75 40 10 10 2:15
Port Clinton Nursery " 20 32| 8 75 40 10

Notes: < fwiit

10

2:15

1. Evacuation Time Estimates are referenced from the transmission of the Order to Evacuate To The Schools and Special Facilities. This order may precede

' “the Order to Evacuate the general population.

2. Average speed within the EPZ is shown for both inbound and outbound (with evacuation) directions.

3. Distances from bus depots to facilities reflect the use of Port Clinton, Danbury, Genoa, Woodmore, and OCTA buses

4, Bus loading times for nursery schools are longer than loading times for elementary or high schools due to the closer supervxslon requu'ed by young
children. Loading times for the Riverview facilities reflect the presence of handicapped clients. : :
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Table 9-15A: Special Facility Evacuation Times

(Good Weather)
Distance Average Travel Time
From Facility|] Speed Bus Driver Vehicle From Facility| Facility ETE
to EPZ Within EPZ| Mobilization. |Loading Time| to EPZ (Note 2)
Boundary | See Note 1 : Boundary
__Facllity “(Miles) |(Miles/Hour)l (Minutes) | (Minutes) | (Minutes) | (Hrs:Mins)
Edgewood Manor Nursing Center 2.3 40_! 10 218 (Note 3) 30 15 4:25
Magruder Hospital 1.8 40 | 10 230 (Note 4) 20 10 4:20
Riverview Nursing Home 6.1 40 | 20 260 (Note 5) 50 (Note 6) 20 ' 5:30
Ottawa Co. Detention Center 1 40 | 10 60 30 10 1:40
Garden Farm Home 11.5 40 | 20 60 30 35 2:05
Notes: '
1. Average speed within the EPZ is shown for both inbound and outbound (with evacuation) directions.
2. Evacuation Time Estimates are referenced from the transmission of the Order to Evacuate To The Schools and Special Facilities. This order may precede
the Order to Evacuate the general population.
3. Aslift bus evacuating school children arrives at Vanguard Vocational H.S. in Fremont, students are unloaded, and the lift bus is returned to Edgewood
Manor Nursing Center. Mobilization time for Edgewood Manor is sum of the Riverview School ETE, travel time from EPZ to Vanguard Vocational
H.S., bus unloading time, monitoring time, access control delay time, and travel time from Vanguard H.S. to Edgewood Manor Nursing Home
4. As ambulances evacuating occupants from first cycle of ambulance runs to Magruder Hospital arrive at Firelands Community Hospital in Sandusky,
evacuees are unloaded and the ambulance is monitored and returned to Magruder Hospital. Mobilization time for Magruder is sum of the arrival time of
a first cycle Magruder Hospital run at Firclands Community Hospital, access control delay time, and travel time from Firelands to Magruder Hospital.
5. Mobilization time for Riverview Nursing Home is the Evacuation time for Magruder Hospital
6. Load time includes a delay time associated with queuing ambulances at the special facility.
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Table 9-15B: Special Facility Evacuation Times

(Adverse Weather)
Distance Average Travel Time
From Facility| Speed Bus Driver Vehicle From Facility| Facility ETE
to EPZ Within EPZ| Mobilization |Loading Time to EPZ (Note 2)
Boundary (Note 1) Boundary
Facility (Miles) [(Miles/Hour) (Minutes) {Minutes) (Minutes) (Hrs.:Mins.)
Edgewood Manor Nursing Center 2.3 32 8 250 30 20 5:00
Magruder Hospital 1.8 32 8 283 30 15 5:30
Riverview Nursing Home 6.1 32 | 16 330 90 (Note 6) 25 7:25
Ottawa Co Detention Facility ' 1 32 8 75 30 10 1:55
Garden Farm Home 11.5 32 | 16 75 30 45 2:30

Notes:

1. Average speed within the EPZ is shown for both inbound and outbound (with evacuation) directions.

2. Evacuation Time Estimates are referenced from the transmission of the Order to Evacuate To The Schools and Special Facilities. This order may precede
the Order to Evacuate the general population,

3. Aslift bus evacuating school children arrives at Vanguard Vocational H.S. in Fremont, students are unloaded, and the lift bus is returned to Edgewood
Manor Nursing Home, Mobilization time for Edgewood Manor is sum of the Riverview School ETE, travel time from EPZ to Vanguard Vocational
H.S., bus unloading time, monitoring time, access control delay time, and travel time from Vanguard H.S. to Edgewood Manor Nursing Home

4. Asambulances evacuating occupants from first cycle of ambulance runs to Magruder Hospital arrive at Firelands Community Hospital in Sandusky,
evacuees are unloaded and the ambulance is monitored and returned to Magruder Hospital. Mobilization time for Magruder is sum of the arrival time of
a first cycle Magruder Hospital run at Firelands Community Hospital, access control delay time, and travel time from Firelands to Magruder Hospital.

5. Mobilization time for Riverview Nursing Home is the Evacuation time for Magruder Hospital

6. Load time includes a delay time associated with queuing ambulances at the special facility.
Davis Besse Nuclear Power Station 9-31 KLD Associates, Inc.
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10.

~ There is a need for surveillance of traffic operations during the evacuation. There is also a

concomitant need for tow-truck equipment to clear any blockage of roadways arising from

accidents or vehicle disablement. Surveillance can take several forms.

1.

- provide aerial surveillance, using either helicopter or fixed-wing aircraft. Such surveillance

Arrangements may be made with the Civil Air Patrol or commercial flight services to

.. is - effective - both . day ~and .night, weather permitting. The aircraft must be able to
* -communicate with the EOC and the pilot trained to utilize dosimetry equipment.

Ground patrol should be undertaken along well-defined paths to ensure coverage of those
highways that serve as major evacuation routes.
Fixed-point surveillance is provided by all traffic guides located at Traffic Control Posts and

- at the Access Control Posts.

These concurrent surveillance procedures are designed to provide coverage of the entire

EPZ as well as the area around its periphery. With this coverage, any blockage caused by a
disabled vehicle should be quickly identified within a matter of minutes:

From the air, a blockage is identified by a marked discontinuity in traffic density. Upstream
of the blockage, evacuating vehicles will exhibit a dense queuing pattern while the highway

- downstream will exhibit a very low density. : Such a discontinuity is easily detected at night,

by observing the pattern of head-lights and tail-lights, and by day, directly.

The patrol cars, manned by experienced police personnel, should be able to travel faster
than - the - general :public along those ' portions - of  their routes ‘that -are in the
outbound direction. These patrol routes should be designed so that the patrols travel

counter-flow along roads that are most heavily congested.

Davis Besse Nuclear Power Station 10-1 . - KLD Associates, Inc.
Evacuation Time Estimate i . Rev.5



Most patrol routes are approximately 15 miles in length. This length, in combination with
skillful driving by experienced police personnel, should permit one cycle over the route to
be completed well within one hour. A blockage would be identified visually using the same
criteria of density discontinuity described above, or directly.

o Personnel at the TCP and ACP would recognize that a blockage (beyond visible range) has
occurred, when a pronounced and extended decrease in evacuating traffic volume is
observed along an evacuation route. While short-term fluctuations in demand are common,
any sharp decrease in demand that prevails for more than three minutes should be viewed as
a symptom of a blockage somewhere on an approach to of the TCP location. It is also
probable that a passing motorist will inform the traffic guide that a blockage has taken

place.

The traffic guide would immediately report to the EOC that an apparent blockage is taking
place. If more than one guide is stationed at the TCP, then one officer can leave the post to
investigate the cause. If a police car is patrolling the route, then that car can be assigned to

investigate.
Tow Vehicles

In a low-speed traffic environment, any vehicle disablement is likely to arise due to
mechanical failure or exhausting the fuel supply. In either case, the disabled vehicle can be pushed

onto the shoulder, thereby restoring access for the following vehicles.

Most accidents involving vehicles traveling at low speeds, such as present during congested
conditions, will not result in a vehicle disablement; most of those that may be disabled can be
pushed onto the shoulder. Experience in other emergencies indicates that evacuees who are

anxious to continue their trips often perform activities such as pushing a disabled vehicle to the side

Davis Besse Nuclear Power Station 10-2 KLD Associates, Inc.
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of the road without prompting.

While the need for tow vehicles is expected to be low under the circumstances described
above, it is still prudent to be prepared for such a need. We therefore recommend that tow trucks be
deployed at strategic locations within, or just outside, the EPZ. These locations should be selected
so that:

o They permit access to key, heavily loaded, evacuation routes.
e Tow trucks responding to a need would most likely travel counter-flow relative to

evacuating traffic.

Davis Besse Nuclear Power Station 10-3 KLD Associates, Inc.
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11. - CONFIRMATION TIME

It is necessary to confirm that the evacuation process is effective, in the sense that the
public is complying with the order to evacuate. Since it is not feasible to confirm the compliance
of every household within the EPZ in a timely manner, a procedure that employs a stratified

random sample is recommended.

The size of the sample is dependent on the expected number of households that do not
comply with the order to evacuate. We believe it is reasonable to assume, for the purpose of
estimating sample size, that at least 80 percent of the population within the EPZ will comply with
the order to evacuate. On this basis, an analysis was undertaken (see Exhibit 11-1) which yielded

an estimated sample size of approximately 300.

The confirmation process should start at about 3 hours after the order to evacuate is
announced or 1-1/2 hours prior to the ETE value, whichever is later. For example, if the ETE,
referenced to the order to evacuate, is 6:30, then the confirmation process should begin 5 hours
after the order. If the ETE is 3:30, then the confirmation process should begin 3 hours after the
order to evacuate. At these times, for either case, virtually all evacuees will have departed on

their respective trips and the local telephone system will be largely free of traffic.

As indicated in Exhibit 11-1, almost 8-1/2 person hours are needed to complete the
telephone survey. If 7 people are assigned to this task, each dialing a different set of telephone
exchanges (e.g., each person can be assigned a different ERPA), then the confirmation process
will extend over a time frame of about 75 minutes. Thus, the confirmation should be completed
about 15 minutes before the evacuated area is cleared (for those cases where the ETE exceeds
4:30) or up to 45 minutes after the area is cleared, for situations with shorter ETE. Of course,

fewer people would be needed for this survey if only a portion of the EPZ is ordered to evacuate.
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_ Should the number of telephone responses (i.e., people still at home) exceed 20 percent,
then the telephone survey should be repeated after an hour's interval until the confirmation

process is completed.
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Evacuation Time Estimate . Rev.5

.\J

e



EXHIBIT 11-1

ESTIMATED NUMBER OF TELEPHONE CALLS REQUIRED
FOR CONFIRMATION OF EVACUATION

Prohlem Definifi

Estimate number of phone calls, n, needed to ascertain the proportion, P of households
that have not evacuated

Reference:  Burstein, H., Attribute Sampling, McGraw Hill, 1971
Given:

No. of households plus other facilities, N, within the EPZ (est.) = 55,000
Est. proportion, F, of households that will not evacuate = 0.20

Allowable error margin, e: 0.05
Confidence level, a: 0.95 (implies A = 1.96)

p=p+e=0.25; gq=1p=0.75

" Applying Table 10 of cited reference,

Az pqte
. . . n="—-2— =308
Finite population correction: &
nN
=—=306
NI

Thus, some 300 telephone calls will confirm that approximately 20 percent of the
population has not evacuated. If only 10 percent of the population does not comply with the
order to evacuate, then the required sample size, nf = 215.

Est. Person Hours to complete 300 telephone calls

Assume: Time to dial using touch-tone (random selection of listed numbers): 30 seconds
Time for 8 rings (no answer): 48 seconds
Time for 4 rings plus short conversation: 60 sec.
Interval between calls: 20 sec.

Person Hours: 300[30+20+0.8(48)+0.2(60)]/3600 = 8.4

Davis Besse Nuclear Power Staton 11-3 KLD Associates, Inc.
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Term Definition
.Capacity Maximum number of vehicles which have a reasonable expectation of
- | passing a given section of roadway in one direction during a given time
period under prevailing roadway and traffic conditions. These are
. estimates that are expressed as vehicles per hour (vph).
Centroid An origin or destination located in the interior of the network.
Content Number of vehicles « occupymg a sectlon of roadway at a particular
: point in time - :
Destmatron A location in the network, erther wrthm the interior or on the penphery,
to which trips ‘are attracted.
Entry Node | A network node, usually located on the periphery of a network which
serves only as an’origin.: That is, vehicles are generated and move into
. the network to travel toward their respective destinations.
Exit Node A network node, usually located on the periphery of a network, which

serves only as a destination.: That is, vehicles which arrive at an exit -
node are discharged from the network "~

Green-Time to Cycle

The ratio of the duration of a green interval to the cycle length. This

Time Ratio (G/C Ratio). | ratio denotes the proportion of time available to service a specified
traffic movement on a specific approach to an intersection.
All nodes that are not Entry or Exit nodes. Vehicles travel through

Internal Node

these nodes from one link to the next along their respective paths
toward their respective destinations.

Level of Service

An index (A, B, .., E) which is.a qualitative descriptor of the
operational ‘performance of traffic on a section of roadway, usually
expressed in terms of speed, travel time or density. In practice, each

Level of Service index is often associated with a range of service

volumes. This relation depends on the type of facility (freeway, rural
road, urban street). ; :

Link

A network link represents a specific, one-directional section of

roadway. A link has both physical (length number of lanes, topology,
etc.) and operational (turn movement percentages, service rate free-
- flow speed) characteristics. = ‘

Measures of - Statistics describing traffic operations on a roadway network

Effectiveness o - P S X

Node A network node generally represents a specific intersection of network
links. A node has control characteristics, i.e. the allocation of service
time to each approach link.

Origin A location in the network, either within the interior, or on the periphery,
where trips are generated at a specified rate expressed in vehicles per
hour (vph). These trips enter the roadway system to travel to their
respective destinations.
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Term Definition
Network A graphxcal representation of the geometric topology of a physical
, : roadway system, which is comprised of directional links and nodes.
Prevailing roadway and- .| Relate ‘to the physical features of the roadway, the nature (e.g.
traffic conditions - composition) of traffic on the roadway and the ambient conditions

(weather, visibility, pavement conditions, etc.).

Service Rate

Maximum rate at which vehicles, executing a specific turn maneuver,
can be discharged from a section of roadway at the prevailing
conditions, expressed in vehicles per second (vps).

Service Volume

Maximum number of vehicles that can pass over a section of roadway

lin one direction during a specified time period with operating

conditions at a speciﬁed Level of Service. (The service volume at
Level of Service, E, is equal to Capacity.) Service Volume is usually
expressed as vehicles per hour (vph).

Signal Cycle, Cycle Time
or Cycle Length

The total elapsed time to display all signal

indications, in sequence.
The cycle length is expressed in seconds -

Signal Interval

A single combination of signal indications. The interval duration is
expressed in seconds. In general, several intervals, in sequence,
comprise a phase.

Signal Phase

A set of signal indications (and intervals), which services a particular
combination of traffic movements on the approaches to the intersection.
The phase duration is expressed in seconds.

Traffic Assignment

A process of assigning traffic to paths of travel in such a way as to
satisfy all trip objectives (i.e. the desire of each vehicle to travel from a
specified origin in the network to a specified destination) and to
optimize some stated objective or combination of objectives. In
general, the objective is stated in terms of minimizing a generalized
"cost". For example, "cost" may be expressed in terms of travel time.

Traffic Density

The number of vehicles which occupy one lane of a roadway section of

.| specified length at a point of time, expressed as vehicles per lane-mile

(vplm or vpm).

Traffic Simulation

A computer model designed to replicate the real-world operation of
vehicles on a roadway network, so as to provide statistics describing
traffic performance.  These statistics are called Measures of
Effectiveness.
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Term

Definition

Traffic Volume The number of vehicles that pass over a section of roadway in on
direction, expressed in vehicles per hour (vph). Where applicable,
traffic volume may be stratified by turn movement.

Travel Mode Distinguishes between private auto, bus, rail and air travel modes.

Trip Table or Origin- A rectangular matrix or table, whose entries contain the number of trips

Destination Matrix

that are generated at each specified origin, during a specified time
period, which are attracted to (and travel toward) one of the specified
destinations. These values are expressed in vehicles per hour (vph) or
in vehicles.

Tuming Capacity

The capacity associated with that component of the traffic stream that
executes a specified turn maneuver from an approach at an intersection.

Davis Besse Nuclear Power Station
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Appendix B: Traffic Assignment Model

~ The traffic assignment program, which is employed.in this study is an elaboration of an

existing model developed by Dr. Sang Nguyen This model is an equilibrium assignment model,

which employs mathematical programming methodology to search for, and attain, a global

optimum solution. The term, "optimum", implies that the solution is unique and that it minimizes a
specified cost function.

This cost function, in our application, is expressed directly in terms of aggregate travel time.

That is, the model formulation relates travel time to the assigned volumes on each network link

according to the following formulation:

Ti=Toll+a(% P]

Ci
where
- Ti - =Travel Time on link, i, sec
To.i =Specified free-flow (zero delay) travel time on link, i, sec
Vi =Volume of traffic on alink, i, vph
Ci =Capacity of link, i, vph
ab  =Specified calibration parameters

The cost function, thén, is formulated in terms of travel time along each path from each
origin to each respective destination. MiﬁirﬁiZihg this path:s‘i)é‘ciﬁc travel tim'eA(i e. the so-called
User Optmuzatlon) all vehicles are assurcd of bemg routed along the " shortest (in travel time)

~ 4 .-
P

possible path to their respective destmatlons

! Nguyen, S. and James, L., "TRAFFIC - An Equilibrium Traffic Assignment Program”, Publication No. 17,

Centre de Reserche sur les Transports, March 1975.
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The computational algorithm assigns traffic over the network in such a way as to minimize
this aggregate cost. That is, the allocation of volumes, V, to the network links, i =1, 2, ..., N is

accomplished in such a way as to:

o Satisfy all specified origin-destination demands,

e Satisfy the minimum-cost (travel time) objective,

e Satisfy any specified control treatment and turn restrictions designed to:
o Expedite the evacuation process

o Minimize radiation exposure of the vehicle occupants. -

Most applications of traffic assignment employ constant, estimated, values of link capacity
Ci. It is well known, however, that link capacity is a function of many factors including the
(unknown) turn volumes on all links serviced by a common intersection. Consequently, the

assumption of constant link capacity compromises the efficacy of the assignment results.

To resolve this problem, KLD has expanded the existing TRAFFIC model to incorporate a
model, named the TRAFLO CAPACITY model. This model computes accurate estimates of
capacity, C;j, that are always consistent with the assigned volumes, Vi, on each link. This capacity

model consists of three integrated components

e A formulation which calculates the service rates for through and left-turning vehicles in a
lane, given, among other data, the proportion of left-turners in the lane,
o Another formulation for through and right-turner service rates,
_ e A formulation which calculates the lateral deployment of traffic on an approach, yielding

the proportion of through and tuming vehicles in each lane.

Davis Besses Nuclear Power Station B-2 KLD Associates, Inc.
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These three components are exercised in an iterative manner to produce accurate and self-
consistent estimates of service rates for approaches of general configuration and for all types of
control devices. Many tests have confirmed that this solution procedure is rapid, accurate and

unconditionally convergent.

In summary, the Traffic Assignment Model used in this project represents the latest state-of-
the-art and provides accurate estimates of link volumes, stratified by turn movement at the
downstream mode (intersection). These turn volumes on each link are subsequently input into the

Traffic Simulation Program.

Another output provided by the Traffic Assignment model is the estimated travel times on
each link. These estimates are not particularly accurate -- they are usually optimistic -- but they do
identify the "hot spots" in the network: those links, which are severely congested. This permits the

analyst to identify candidate solutions to relieve the congestions and to expedite the flow of traffic.
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Appendix C: Traffic Simulation Model: IDYNEV

A model, named IDYNEYV, is an adaptation of the TRAFLO Level II simulation model,

developed by KLD for the Federal Highway Administration (FHWA), with extensions in scope

to accommodate all types of facilities. This model produces an extensive set of output MOE as
shown in Table C-1.

The traffic stream is described in terms of a set of link-specific statistical flow

histograms. These histograms describe the platoon structure of the traffic 'stream on each

network link. The simulation logic identifies five types of histograms:

The ENTRY histogram that describes the platoon flow at the upstream end of the subject
link. This histogram is simply ‘an aggregation of the appropriate OUTPUT tumn-
movement-specific histograms of all feeder links.

The INPUT histogram that describes the platoon flow pattern arriving at the stop line.
These are obtained by first disaggregating the ENTRY histogram into turn-movement-
specific component ENTRY histograms. Each such component is modified to account
for the platoon dispersion that results as traffic traverses the link. The resulting INPUT
histograms reflect the specified turn percentages for the subject link.

The SERVICE histogram that describes the service rates for each turn movement. These
service rates reflect the type of control device servicing traffic on this approach; if it is a
signal, then this histogram reflects the specified movement-specific signal phasing. A
separate model was developed to estimate service rates for each turn movement, given

that the control is GO.
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Table C-1. Measures of Effectiveness Output by IDYNEV

"
Measure Units

Travel - Vehicle-Miles and Vehicle-Trips
Moving Time Vehicle-Minutes |
Delay Time Vehicle-Minutes : s
Total Travel Time Vehicle-Minutes |
Efficiency: Moving Time/

Total Travel Time Percent
Mean Travel Time per Vehicle Seconds
Mean Delay per Vehicle Seconds
Mean Delay per Vehicle-Mile Seconds/Mile
Mean Speed Miles/Hour
Mean Occupancy Vehicles
Mean Saturation : Percent .
Vehicle Stops Percent ~

These data are provided for each network link and are also aggregated over the entire

network.
Davis Besse Nuclear Power Station C-2 KLD Associates, Inc.
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e The QUEUE histogram that describes the time-varying ebb and growth of the queue at
the stop line. These histograms are derived from the interaction of the respective IN
histograms with the SERVICE histograms. ..

e The OUT histograms that describe the pattern of traffic discharging from the subject link.

- . Each of the IN histograms is transformed into an OUT histogram by the control applied
to the subject link. Each of these OUT histograms is added into the (aggregate) ENTRY

- histogram of its receiving link. Note that this approach provides the IDYNEV model with
the ability to identify the characteristics of each turn-movement-specific component of
the traffic stream. Each component is serviced at a different saturation flow rate as is the
case in the real world. Furthermore, the IDYNEV logic will be able to recognize when

;. one component of the traffic flow is encountering saturation conditions even if the others

are not..

Algorithms provide estimates of delay and. stops reflecting the interaction of the IN
histograms with the SERVICE histograms. The IDYNEV logic also provides for properly
treating spillback conditions reflecting queues extending from one link into its upstream feeder

- links. L o Y

A valuable feature of IDYNEY is its ability to internally generate functions that relate
mean speed to density on each link, given user-specified estimates of free-flow speed and
saturation service rates for each link. Such relationships are essential in order to simulate traff