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1. Could an IP-2 event occur at other plants?
~

An IP-2 event could occur at any operating plant if the following condi-
' ,

.

t

tions, which characterize the IP-2 event, are present:

a) operation of the normal sump pumps is not monitored in the control

roomi and theipumps are inoperable;.

b) normal sump level instrumentation is inoperable or indications of
f

water collection are ignored by operators;
'

c) system leakage detection capability is not provided or is ineffective
'

below a certain leakage rate; and

d) visual surveillance of containment conditions is infrequent during -

plant operation. '

'

2. Are IP-2 events routinely analyzed in licensing case reviews?
.

'

IP-2 events, i.e., flodding of the containment floor and/or the reactor

cavity during reactor power operation, as a result of water leakage from

low energy systems, are not design basis events that are analyzed in.
.

licensing case reviews.
.

3. Does adequate guidance presently exist which can be applied in evaluating

, plant design provisions to preclude IP2 events?

The appropriate application of Item II.9 of SRP 6.2.2 and Item II.11 of

SRP 6.2.4 should be sufficient to preclude IP2 events, but only for safety

related systems since the two SRPs are only applied to such systems 11.9
-

. of SRP 6.2.2 is concerned with the instrumentation to monitor containment
'

heat removal system operability and 11.11 of SRP 6.2.4 is concerned with
.

.
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, the preservation of containment integrity following an accident. Present

guidelines would have to be expanded td include the surveillance of non-
.

safety ' grade systems. Regulatory Guide 1.45 (Reactor Coolant Pressure

Boundary Leakage Detection Systems) spec # Ties that (normal) sump level

and flow monitoring should be one of three leakage detection methods em-

played. This capability alone would be adequate to preclude an IP-2 event.-

However, in the case of Indian Point 2, indication of sump pump operation,

is not provided in the control room and the operators, chose to ignore the
.

sump level instrument because of past erratic behavior. ,0ne Ehy 'to correct
-~

. this is to revise Regulatory Guide 1.45 to stipulate more stringent design and
.

performance criteria for sump level instrumentation and sump pump controls.
.

_
-4. To what extent can leak testing provide as.surance of continuing systen

integrity?
.

Appendix J to 10 CFR Part 50 and the changes' that have been proposed only

address components, systens and structures that comprise the containment
*

bounda ry. Consequently, systems which do not constitute a containment

isolation barrier would not be subject to leak testing.

~

. -The service water system at Indian Point 2 is an open system in that it

draws water from, and returns it to, the Hudscn River; however, the por-

tion of the system inside containment constitutes a containmer.t isolation

barrier. The ' proposed changes to Appendix J would require periodic hydro-

static testing of the service water system to assure its integrity. *
-
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Hydrostatic leak testing of systems is being addressed in licensing case

reviews, and probably should be imposed more vigorously in advance of re-.

vising Appendix J. Other guidance may have to be developed, outside
. Appen' dix J, if it is found that all liquid filled systems inside contain-

ment should be periodically leak tested to demonstrate continuing integrity.

5 Should the implementation schedule for THI Action Plan Item II.F.1 (con-+- .

''
tainment water level monitor) be accelerated?

3
.h It should be noted that II.F.1 of the TMI Action plan only applies to em'r-p .

e

gency s' umps.

\} N(.
.

Therefore, the scope of II.F.1 may have to be expanded to,

include normal sump instrumentation if there is a desire to accelerate the
'

implementation schedule for II.F.1. Furthennore, the decision to acceler-

g ate the implementaiton schedule for containment ' water level monitors should

be based on the availability of reliable, safety grade instrumentation.

The IP-2 operators ignored the readings from the level monitors based on

past erratic behavior. Therefore, if operators refuse to respond to plant
.

instrumentation, accelerating the implementation schedule will "not result

in improved safety.

..

6. Should new requirements be imposed?

IP-2 events should be included as part of a normal case review. Conse-
.

quently, guidelines must be established which emphasize the need for

monitoring the integrity of systems inside containment which could poten-

tially flood the containment during normal operation. Both safety and ~

non-safety grade systems must be addressed. The scope of Regulatory Guide,

1.45 (which presently focuses attention on the reactor coolant pressure,

boundary) should be expanded to accomplish this.
4
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Sump level instrumentation needs upgrading so that operators respond in
.

' .

a positive wa to indications of water collecting in the sump. Normal

sump pump controls need upgrading for more reliable pump performance and :

indication of operation. The sump level instrumentation and the monitor- -

ing of sump pump operation do provide some diversity in detecting the ex-
,

cessive collection of water in the containment; in this regard, sump level
,

instrumentation 'should be separate from that used for sump pump control.
'

In this regard Item II.F.1 of the TMI Action Plan (which only pertains to.
,

' .'

emerpency sumps) should be revised to consider both nonnal and emergency
,

sump instrumentat, ion requirements.
.

The Service Water System.(SWS) at Indian _ point 2,has a post-accident safety *

function and, therefore, automatic isolation of the system will not occur

under accident conditions; local ~ manual isolation valves are provided. In

view of the lack of maintenance of.the integrity of the SWS during normal; ,

plant operation, the following actions should be considered at IP-2 and,

*

.

other operating plants, and in licensing case reviews:
i

-

:

| 1. Systems'having a post-accident safety function and which become ex-
! tensions of the containment boundary, should be equipped with remote!

manual isolation valves, operable from the control room; loc ~ al manual
.

valves should no longer be accepted. Closed loop and open systems
,

should be treated alike.
.

2. Proposed system leakage detection methods should be. evaluated in sufficient

detail to determine their effectiveness in alerting the operator of the,

need to isolate a system train to preserve containment integrityV .

'

following an accident. (It should be noted that RG 1.97 presently
,

!

contains no such requirements.) *

4
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3. Hydrostatic leak t.esting of systems which become extensions of the

containment boundary following an a,ccident should be required;
.

, *

criteria for test acceptance and performance frequency must be
.

'

.

established.
d

I

f i

* 1

r

'

! .

!
*

. ,

.

rj

(

e p

.

-

.

'

. -
,

t

*
.

e

. .

.

L

$

!

!

!
"

!
.

|

| .

i

i

!

1

;
'

.
_

* e

f
i .

e

e

n ,am

! . .

;
,

- <

,

\ '

1

*
>

- . - - . . , , , , _ , , _ _ , . . , , - , , _ , _ _ _ . _ , m-..,,~ ., -, - , , . . . ._ ,_ .. ,,_, _ . ,-c . . . - . . . , . . - , , , , . . . , , . . .,#



.
~

- em
.

.

g UNITED STATESf Y, g NUCLEAR REGULATORY COMMISSION
;; y

'
AE0D/E104

WASHING TON, D. C. 20555

k **..+ /
'

~

MAR 2 1981
~

. . ,. . .. ~ -

.

- MEMORANDUM FOR: Th mas A. Rehm, Assistant for Operations
to the Executive Director for Operations

FROM: Carlyle Michelson, Director
-

Office for Analysis and Evaluation
) of Operational Data

SUBJECT: ENGINEERING EVALUATION OF FEEDWATER TRANSIENT AND SYSTEM PIPE
BREAK AT TURKEY POINT UNIT 3

Referen'as: (1) Letter, William J. Dircks, Executive Director for Operations,
Nuclear Regulatory Commission to The Honorable Dante B. Fasce11,

-- - - -

United States House of Representatives, dated January 29, 1981.

(2) Letter, Honorable Dante B. Fascell, Member of Congress,
House of Representatives, to Mr. Carlton C. Kammerer, Director

.

,

Office of Congressional Affairs, NRC, dated December 5,1980.

(3) Letter, Warren Hoskins, President Conchshell Alliance
to Congrdssman Dante B. Fascell, dated December 2,1980.

Pursuant to your request, AE0D has reviewed the NRC response (Reference 1) to
Congressman Fascell's letter of December 5,1980 (Reference 2).- The enclosure
to Congressman Fasce11's letter contained a letter from Mr. Warren Hoskins
(Reference 3) concerning the series of events that occurred at Turkey Point
Nuclear Power Station, Unit 3, on November 1E,1980. It is our belief that
the issues presented and the information enclosed was responsive to Mr. Hoskin's

Although the IE evaluation did not address the specific failuresconcerns.
leading to the sequence of events, AE00 concurs in general with the NRC letter.

Based on our review of the letters, AEOD conducted an engineering evaluation
to determine the causes for the reactor trips and the break of an alternate

i feedwater pipe from Fossil Unit No. 2. Our brief evaluation has concluded
that the multiple failures of the Copes-Yulcan feedwater valves lead to
the feedwater flow instabilities and subsequent reactor trips. The feedwa'er

! instabilities induced severe vibration in the secondary cooling system which
apparently sheared the two-inch ancillary feedwater pipe. Enclosed is a
description and sequence of occurrences at Turkey Point 3 and our evaluation
of the event.

|Y
'

/d

Carlyle Michelson, Directorm , ,

'il J Oy/yg';}} Office for Analysis and Evaluation
[3D of Operational ~ Data

'

Enclosure: - -

As stated *
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ENGINEERING EVALUATION OF FEEDWATER TRANSIENT AND

SYSTEM PIPE BREAK AT TURKEY POINT UNIT 3

ON NOVEMBER 19, 1980

'' ~ '

by the

Office for Analysir ind Evaluation
-

.

of Operational Data
_

February 1981
.

'

.

.

---
.

Prepared by: Ste' phen P. Sands
' Reactor Systems Engineer

i
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DESCRIPTION AND SEQUENCE OF OCCURRENCES

The findings and evaluation contained in this report are based on information

gathered through informal channels between Florida Power and Light Company

and the Nuclear Regulatory Commission.

. The following is a description of events taking place at Turkey Point Unit 3

on November 19, 1980. The sequence of occurrences (shown on Figure 1) is clarified

in further detail below.

" ~

During pow ~er operation, a reactor trip was initiated at Turkey Point 3 due

to a steam flow / feed flow (SF/FF) mismatch coincident with steam generator

(S/G) low level signal on the "A" steam generator. _The cause of the initial
'

trip was believed to be due to a loose connection on the signal converter

associated with the feedwater control valve to the "A" S/G. All systems

responded as expected to the trip. The loose connection was repaired, the

valve stroked and the Unit returned to power. However, during the power

ascension stage, feedwater control problems were experienced on all three

steam generators. In en attempt to stablize this condition, a second feedwater

pump was placed into service to help stabilize the level oscillations in

the steam generators and increase the feedwater pressure. Following the

initiation of the second feedwater pump, secondary system vibration increased

significantly. Based on these occurrences, load was being reduced in order

to remove the urit from the line. During the load reduction, a two-inch

alternate feed line connection to the "B" feedwater bypass line (shown on
,

Figure 2) ruptured resulting in a reactor trip due to SF/FF mismatch coincident

with low steam generator level on "C" S/G. The pipe rupture was manually

*

.
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isolated within thirty minutes. Investigation revealed that the plug had

separated from the stem on valve FCV-3-489 (indicated on Figure 2), S/G

"B" feedwater flow control bypass valve. Repairs to the flow control valve

and the ruptured two-inch alternate feed line were completed and the unit

was returned to power.

'

During this second power ascension, feedwater control problems were again

encountered due to inability to achieve flow through FCV-3-478, S/G ."A" main

feedwater flow control valve. The load increase to the unit was terminated
'

at approximately 90 MWe. Control problems were also associated wit'
. -

FCV-3-479, S/G "A" feedwater flow control bypass valve such that the flow

controller would only respond to permit flow between 30 and 100 percent.

The unit was taken off line. Investigation revealed that the stem had separated

from the plug on the S/G "A" main feedwater flow control valv_e and the flow

control bypass valve was out o' calibration. Repairs were made to the valvesf

~~-

; in question and the unit was returned to power and remained a't power until

the 26th of November when it was taken off line due to increased leakage

in the "B" steam generator from 0.6 to 11.0 gallons per hour.
~

|

.

l .

!

;

i
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FINDINGS CONCERNING THE EVENT

. . . . .- |
_

The underlying cause of the. series _ of_ occurrences was the plug / stem separation

of valve FCV-3-478, steam generator "A" main feedwater flow control valve.

According to the licensee, the apparent cause of the stem failure was improper

load distribution between the stem and plug due to the taper on the valve

stem caused by improper manufacturing tolerances. This stem failure was

the most probable cause of the flow oscillation and the feed control valve

failing closed on the first reactor trip. When the unit tripped, the stem

on the feed control valve was driven back into the plug on the feedwater

- _ isolation signal (reactor trip signal and low Tavg. < 554*F). There is

evidence to support this in that three rows of threads above the break on

the stem were damaged. -

-

However, this was not known at the time of the initial trip. It was assumed

that the loose connection on the signal converter associated with the feedwater

control valve was the cause of the trip. After effecting repairs to the
,

converter the valve was stroked to verify operability. This by itself, would
~

not have indicated that the plug haci~ separated from the stem but rather that

stem travel had been demonstrated. The feedwater control problems that

.resulted in the second reactor trip were probably precipitated when the broken

plug dislodged from the stem. As the upward forces under the valve plug

closely approximated the weight of the plug, oscillations were irduced into;

;

the feedwater system. These oscillations were further enhanced when the

second feedwater pump was placed into service in an attempt to stabilize

the level fluctuations in. the steam generators. The end result was a reacter

| trip due to SF/FF mismatch coincident with low steam generator level on "C"

| S/G. However, according to the licensee, the damage to the main feedwater

control valve was not discovered because the trip was attributed to visible

i
l
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damage to FCV-3-489, feedwater fbw control bypass valve, and the break

of the two-inch ~ ancillary'feedwatertipe rather than the main feedwater

control valve.

Hot feedwater flowing from the break (located on the main turbine deck outsic::

containment) resulted in the loss of several hundred gallons per minute

for approximately 30 minutes. Licensee personnel using air eductors and

water hoses cleared the area of steam vapor (caused by hot feedwater flashing

to steam), located the break, and manually isolated the ruptured line.

, _

There was no blow-down from the steam generator through the break. This

was prevented by closure of the feedwater flow control bypas,s valve and
,

the upstream check-valve in the main feedwater line. Therefore, radiocctivity
,

release to the outside from the primary to' secondary leakage was essentially

According to ' he resident inspector, radiological surveysnon-existent. t

conducted after the break showed no signs of contamination. The auxiliary,

feedwater system functioned nonnally and maintained S/G levels without

di f ficul ty. All safety systems functioned nonnally following the trip.
.

The resident inspector attended licensee management meetings which covered

their recovery plans. Action items involved during this time included: (1)

repair of "B" feedwater flow control bypass valve (FCV-3-489), (2) calibration

of all feedwater flow control bypass valves, (3) PCM (Plant Change Memo)

issued to remove and capweld the remaining two-inch alternate feed sources

to the bypass feed lines, and (4) visual inspection of all feed and condensate

systems inside and outside containment. After the actions were completed

the unit was brought back up to power. However, during this second power

ascension stage, feedwater control problems were again exhibited by inability

to pass flow through t.he steam generator "A" main feedwater flow control
'

.
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valve. Control problems were also associated with the S/G "A" feedwater

control bypass valve, in that the controller would only respond to a flow

between 30 and 100 percent. The unit was removed from the line and investigation

revealed the broken stem / plug on the main feed flow control valve and the

bypass valve was out of calibration. Repairs were made to the valves and

the unit was returned to power.

Because of these problems associated with this type of feedwater flow control
- - valve (Copes-Vulcan), the licensee has inspected all valve stem / plug interfaces

on Units 3 and 4. The results of the investigation showed evidence of cracking

at the interface point on two of three valves on Unit 4 in addition to the -

two valves repaired on Unit 3. This issue is not a new problem and has

been identified in the past at this plant according to plant personnel .

The original cage, plug and stem in the feedwater flow control valves were

replaced with a modified cage, plug and stem in accordance with a Plant
'

Change / Modification (PC/M) originating in 1974. Vendor replacement parts

were not available and evidently the tolerances on the manufactured stem

and plug were unacceptable. The valve stems on all three valves of both

Units No. 3 and 4 have been replaced. Additionally, all connections to the

alternate feedwater system from Fossil Unit No. 2 have been removed and

caps welded in place.

EVAL.UATION

Although there was no evidence of a water hammer at Turkey Point Unit 3

during this event, there are generic concerns arising from such flow control

instability and the unnecessary challenges to the feedwater system which

-

.
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could compromise safety-related equipment and systems associated with it
~

and the feedwater system 11seif. Tid flow control valves in main feedwater

systems have the potential for producing significant water hammer loads

as the result of relatively high fluid velocities and short closure and

opening times. Twenty-two events are attributed to main feedwater flow
1/

control valve opening, closing, or instability. In several of these events

the water hammer resulted from a sudden flow rate decrease following valve

failure in which the plug separated from the valve stem. These valve failures

could be attributed in part to piping vibrations during normal operation.
~ '

Components damaged as the result of these water hammer events include piping

supports and restraints, valve bodies and operat' ors, and the piping. Resolution

of feedwater control valve instability problems and measures to minimize
.

operational transients would. reduce the challenges to the safety systems.

COMMENT

AE0D believes that there may be a potential need for infonning the licensees-

of operating reactors regarding the, possibility of valve iailures due to

this mechanism of improper load distribution between the stem and plug.

We believe that an IE Circular or Infonnation Notice might be considered

which cautions licensees to review their feedwater flow control valves and
|

|
bypass valves to assure that those plants which utilize Copes-Vulcan valve

| components in their feed system are aware of this failure mode and can take

steps to modify their system. However, unless additional events of this

nature occur at another plant, we are not recommending any action at this
i

-

| time.

|

1/
Water Hammer in Nuclear Power Plants, NUREG,0582, July 1979.

l
|
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. . SEQUENCE OF OCCURRENCES. ..

Date Time-(Appr6x)- Occurrence
" - - '

11/05/80 0500 S/G tube leak at 0.4 gph

11/19/80 _1000 Reactor trip due to steam flow / feed flow
mismatch and low S/G "A" level.

Possible feedwater isolation.

1/
EFW actuated manually.-~ Steam generator
"A" feedwater valve failed closed. Initially
believed to be due to loose wire on
feedwater control valve (most probable
cause was separation of plug from stem).

'' - - ~

1238 Feedwater control problems during power
accession.

_

Started second feedwater pump.
.

Secondary system vibration increased.
*

' Started load reduction.
- Two-inch line rupture on auxiliary

circulating feedwater line connected *

' to bypass feedwater line.- . _ _ . _ _ _

1410 Reactor trip on steam flow / feed flow
- mismatch and S/G "C" low level.

Possible feedwater isolatio'n.

1/
later EFW actuated manually.-'

Isolated break and repaired line.
.

Discovered broken bypass valve on S/G
"B" (stem / plug separated on FCV-3-489).

.

1/
EFW turbine automatically start, but manual opening of EFW valves requirej

.
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Date Time (Approx)-- Occurrence"- -

11/20/80 1200 Return to power.

Experienced feedwater control problems with
S/G "A" feedwater valve (FCV-3-478) and
bypass feedwater control valve (FCV-3-479).

Unit removed from grid.

Discovered S/G "A" feedwater valve broken
(stem / plug separated).

Discovered S/G "A" bypass feecsater valve
out of calibration.

~'

11/21/80
~

0500 Return to power.

1 -

.

4 -

0
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FIGURE 2 - TYPICAL FEEDWATER SYSTEM LAYOUT !
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Evacuation Time Estimates
for the Plume Exposure Pathway EPZ ct

Three Mile Island
'

Nuclear Generating Facilities ,

prepared for D
General Pubile Utilities Service Corporation h.

prepared by
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I. INTRODUCTION

In Criteria for Preparation and Evaluation of Radiological Emergency |

Resoonse Plans and Preparedness in Support of Nuclear Power Plants

| (NUREG-0654, FEMA-REP-1: Rev.1 November 1980s hereaf ter referred to I

as NUREG-0654, the U.S. Nuclear Regulatory Consnission (NRC) and the !

Federal Emergency Management Agency (FEMA) called upon power plant licensees
and state and local agencies to include in their emergency response
plans time estimates for evacuation of the population within the 10
mile radius plume exposure emergency planning zone (EPZ). The approach
for preparing the evacuation time estimates is specified in Appendix
4 of that document and is reprinted in Appendix A.

A. Site Location and Emergency Planning Zone

This report presents the estimates of time required to evacuate both
the general population and special facilities (as defined in Section II)
that lie within the 10 mile radius EPZ of the Three Mile Island Nuclear
Generating Station (MI) in Londonderry Township, Dauphin County, Pennsylvania.
TMI is located approximately 10 miles southeast of the City of Harrisburg,
12.5 miles north of the City of York, and 21 miles west-northwest of
the City of Lancaster. The location of TMI with reference to these
and other major population centers is shown in Figure 1. Figure 2 which
shows the 10 mile radius EPZ super-inposed on a conposite U.S. Coast
and Geodedic Survey (USCGS) map of the region focuses on the political

,

jurisdictions which are within the EPZ and the transportation network. '
,

The USCGS maps were last updated in the early 1970's. Therefore the
roadway network was modified to reflect recently completed roadway segments.
These redifications were incorporated in the base map used in Figures
3-18 and 20.

B. General Assumptions And Methodology

Both the general assumptions and methodologies used to produce these
evacuation time estimates are detailed in the relevant sections of this
report or in its appendices. For example, population information which
was obtained from Census data, from regional planning agencies, and
through telephone and written contacts with employers, institutions,
and other facilities is detailed in Section II. DEMAND ESTIMATION.
Also, roadway capacity information and the comupter model used in this
analysis are summarized in Section III. EVACUATION ROUTES and IV.
E7ACUATICN TIMES ANALYSIS and detailed in APPENDIX C.

,

-

.
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: II. DEMAND ESTIMATES % --

.

A. Emercency Planning Zone and Sub-areas

A Plume Exposure Pathway EPZ hereaf ter referred to as the DZ has been
defined in accordance with NUREG-0654, for the purpose of determining
the general population and the population of special facilities which

; would possibly be evacuated in the event of a general emergency at 1MI.
~ As can be seen from Figure 2, this DZ represents an irregularily shaped

border which approximates a 10 mile radius extending from the approximate4

. center of Reactor Units 1 and 2, latitude 43 degrees, 9 minutes,12
'

seconds-longitude 76 degrees, 46 minutes, 28 seconds. These irregularities
in the border occur because the perimeter of the EPZ follows either,

physical or political boundaries where practical to facilitate description
of the potential risk area to the public. Furthermore, this boundary
encompasses, where reasonable, entire populated urban areas which lie
near the 10 mile radius, but would otherwise be bisected if a physical
boundary were used to define the EPZ.

Within the EPZ, sub-areas have been delineated accordfng to NUREG-0654
by 90 sectors which lie between 0 true north and 90 east, 90 east
and 180* south, 180 south and 270 west and 270 west and 360 true
north at distances of two, five and ten miles from TMI. These sectors
are defined as:

Sectors A, B, C and D - Four approximately 90 quadrants at the j )
'

closest defineable boundary beyond a two-mile radius. .
1

Sector E - A 360 sector which encompasses the entire two-mile
radius.

Sectors F, G, B and I - Four approximately 90 quadrants including
I the area within the closest defineable boundary beyond the 5 mile

radiu s.

Sec to r J - A 360 sector which generally encompasses the entire
five-mile radius.

Sectors K, L, M and N - Four approximately 90 quadrants including
the area within the boundary of the 10 mile EPE.

Sector 0 - A 360 sector encompassing the entire 10 mile EPZ.

The boundaries of these sectors, like the EPZ, usually follow physical
or political boundaries; thus forming an irregularly shaped boundary
which generally erecupasses the 90 and 360 degree sectors. A description
of these sector boudaries is presented in Appendix B.

i
i For purposes of estimating the various population components, the sectors

have been further subdivided into Emergency Response Planning Areas
(ERPA's). An ERPA generally corresponds to a political subdivision
such as a township or borough or a definable portion.thereof. Table 1

)shows the Emergency Response Planning Areas (ERPA's) and their associated
political jurisdictions. The Sectors and associated ERPA's a e shown
in Figures 3-17.

-2-
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1
THREE MILE ISLAND TABLE 1h EVACUATION TIME ESTIMATES
FOR 71IE 10 MILE RADIUS EPZ ERPA DESCRIPTION BY

MUNICIPAL JURISDICTION

|
!

ERPA Number (s) Municipal Jurisdiction

1 Londonderry - Three Mile Island
28 Londonderry Township

3, 12 Conoy Township
4 Goldsboro Borough

5, 6, 15, 17 Newberry Township
7 Royalton Borough
8 Middletown Borough

10, 11 West Donegal Township
13 York Haven Borough
14 East Manchester Township (Portion)

16, 23, 33 Conewago Township
18, 37, 38, 41 Fairview Township

19 Highspire Borough
20, 46 Lower Swatara Township

21 Hummelstown Borough - Derry Twp. .

22 South Hanover Township
24 South Londonderry '"ownship*-

k 25 Mount Joy Township *
26 Elizabethtown Borough
28 East Donegal Township *
29 Hellam Township * *
30 East Manchester Township and

'

Mount Wolf Borough
31 Springettsbury Township *
32 Manchester Township *
34 Dover Township *
35 Warrington Township *
36 Lewisberry Borough
39 Lower Allen Township *
40 New Cumberland Borough
42 Steelton Borough
43 Harrisburg City *
44 Paxtang Borough
45 Swstara Township and

Susquehanna Township *
47 Lower Paxton Toeship*

* Note: Only a portion of the political jursidiction and population
lie within the EPZ.,.,

(W -

-3-

_ _ _ _ _ _ . - .



. .

( THREE MILE ISLAND TABLE 1
EVACUATION TIME ESTIMATES

,

FOR THE 10 MILE RADIUS EPZ ERPA DESCRIPTION BY
MUNICIPAL JURISDICTION

.

ERPA Number (s) Municipal Jurisdiction

1 Londonderry - Three Mile Island
2 Londonderry Township -

,

3, 12 Conoy Township
4 Goldsboro Borough -

5, 6, 15, 17 Newberry Township -

7 Royalton Borough
8 Middletown Borough-

10, 11 West Donegal Township
13 York Haven Borough
14 East Manchester Township (Portion)

16, 23, 33 conewago Township
18, 37, 38, 41 Fairview Township

19 Highspire Borough
20 , 46 Lower Swatara Township

21 Hummelstown Borough - Derry Twp.
22 South Banover Township

C
24 South Londonderry Township *-

25 Mount Joy Township *
26 Elizabethtown Borough
28 East Donegal Township *
29 Bellam Township * *
30 East Manchester Township and

Mount Wolf Borough
31 Springettsbury Township *

. 32 Manchester Township *
34 Dover Township *
35 Warrington Township *
36 Lewisberry Borough
39 Lower Allen Township *
40 New Cumberland Borough
42 Steelton Borough
43 Barrisburg City *
44 Paxtang Borough
45 Swatara Township and

Susquehanna Township *
47 Lower Paxton Township *

,

* Note: Only a portion of the political jursidiction and population;

lie within the EPZ.

(
.
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% iTable 2 shows the relationship between Sectors and Emergency Reponse
Planning Areas (ERPA's) and the corresponding figures upon which they

|
.

are depicted.

B. Population Estimates

Estimates of population for the 10 mile EPZ were made for three population !
components as described in NUREG-0654: 1. e. Permanent Resident Population, ;

Transient Population and persons in Special Facilities. Population '

estimates which are in the county emergency plans and were presented |
in previous evacuation time estimates were based on projections of
census or regional planning data for the total residert population.}{h2) (3)
These projections did not provide separate figures for transient or
special facility populations. Herefore, population estimates were
develgd for each population component based on preliminary 1980 Census i
data.

1. Permanent Resident Population: An estimate of this population component
was made using preliminary resident population figures by appropriate
1980 Census tracts. Figures by political jurisdiction or portions thereof
which are within the EPZ were estimated based on apportionment by area,
then refined by topography, location of demographic concentrations,
and published local estimates and finally balanced to 1980 preliminary
Census housing units. These 1980 resident population estimates are y-

.)ilisted in Table 3 by municipal jurisdiction. :

'

Since the Census resident population includes all persons residing in
households and group quarters in an area, residents of long-term care
facilities and penal facilities were subtracted from these figures to
derive estimates of permanent resident population by Emergency Response
Planning Area. A similar apportionment procedure was then followed
in allocating the estimated resident population to ERPA's as shown in
Table 4.

Table 4 also shows a further division of the estimated permanent resident
population into persons with and without automobile. This estimate -.

of persons without automobiles was predicated upon previous local estimates ;
and 1970 Censu
Census tracts.gg regarding households without autos for the respective

1

1

2. Transient Population According to NUREG-0654, this population "roup I

which constitutes a component of the general population consists c
tourists coming to and those passing through the EPZ, visitors both j

for business and social purposes, migrant workers and enployees who |

immigrate on a daily basis into an area. Available data regarding each
of these sub-groups was obtained from the Chambers of Commerce, the
Hotel and Motel Association, Regional Planning Agencies, the Pennsylvania

chk. O I 1 '

to

a. Recreation /7acation and Business Travelers - Estimates of these
elements of the transient population were made from the 1977 National,

,

!

-4-
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Table 2
- Three Mile Island Relationship between Sectors

Evacuation Time Estimates and
For The 10 Mile Radius EPZ Emergency Resoonse Planning Areas

Figure Sec tor Emergency Response Planning Areas

3 A 1,2

4 B 1,2,3

5 C 1,4,5

6 D 1,4,6

7 E l-6

8 F 1,2,7-10

9 G l-3,10-15

10 E 1,4-6,14-17

11 I 1,4,6-8,18-20

12 J 1-20

13 K 1,2,7-10,21-26

14 L 1,2,3,10-15,25-31

15 M 1,4-6,14-17,30,32-37

16 N 1,4,6-8,18-20,22,37-47

17 0 1-47

A description of the boundaries of each Evacuation Sector can be found in
Appendix B.

.

-5-
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THREE MIZ.E IS2.AND 'EABLE 32

'

EVACUATICN TIME ESTD(ATES
FOR THE 10 MILE RADIUS EPZ ESTIMATED 1980 RESIDENT POPUIATICM

BY COUNTY AND MUNICIPAL JURISDICTION
WITHIN THE -ld '4ILE EMERGENGY PLANNING ZCNE (EPZ) b'

1970 Census 1980 Prel. 1980 Prel.
County and* Resident Census Total Census Resident
Municipal Jurisdiction Population Housing Uhits Population

Cumberland County
New Cumberland Borough 9,803 3,278 8,063
Lower Allen Township * (13,690) (4,857) (14,051)

Within EPZ 685 243 703
TOTAL CUMBERLAND COUNTY 10,488 3,521 8,766

Dauphin County

Conewago Township 1,124 814 2,456
Derry Tosnship 16,045 6,660 18,010

Hershe;- (U) 7,407 4,912 13,215
Palmdale (U) 1,724 620 1,397

Harrisburg City * (68,061) (25,966) (53,113)
-

Within EPZ 37,434 14,281 29,212
Highspire Borough 2,947 1,261 2,952
Hummelstown Borough 4,723 1,748 4,265
Londonderry Township 3,453 2,080 5,138
Iower Paxton Township * (26,517) (14,215) (34,782) .

Within EEZ - 3,978 2,132 5,217 : }Lower Swatara Township 5,267 2,389 6,777 -

i Middletown Borough 9,080 4,255 10,211
Paxtang Borough 2,160 720 1,661
Royalton Borough 1,040 362 982
South Hanover Township 1,943 1,370 4,c54
Steelton Bcrough 8,556 2,636 6,492
Susquahanna Township * (17,008) (7,344) (18,017)

Within EPZ 513 220 541
Swatara Township 17,178 6,951 18,725
TOTAL DAUPHIN COUNTY 115,441 47,879 116,693

Lancaster County
coney Township 1,977 794 2,318

| East Donegal Township * (3,003) (1,400) (4,072)
Within EPZ 2,252 1,050 3,054

| Elizabethtown Borough 8,072 3,042 8,242
| Mount Joy Township * (4,228) (1,646) (5,128)
| Within EPZ 2,325 905 2,820

West Donegal Township 3,719 1,335 4,859
TOTAL LANCASTER COUNTY 18,345 7,126 21,293

Lebanon County
South Iondonderry Township * (3,754) (1,361) (3,771)

Within EPE 1,319 482 1,387
TOTAL LEBANON COUNTY 1,319 482 1,387

continued

-6-
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THREE MILE ISLAND TABLE 3
EVACUATION TIME ESTIMATES (Continued)
FOR THE 10 MILE RADIUS EPZ

.

1970 census 1980 Prel. 1980 Prel.,

County and Resident Census Total Census Resident
Municipal Jurisdiction Population Housing Units Population

York County
Conewago Township 3,719 1,720 4,955
Dover Township * (8,975) (4,346) (12,560}

Within EPZ 449 217 628
East Manchester Township 1,735 1,286 3,542
Fairview Township 9,248 4,255 11,971
Goldsboro Borough 576 191 477
Hellam Township * (3.158) (1,681) (4,487)

Within EPZ 158 84 224
Lewisberry Borough 490 113 310,

Manchester Borough 2,391 781 2,028
Manchester Township * (6,979) (2,718) (7,578)

Within EPZ 6,630 2,582 7,199
Mount Wolf Borough 1,811 560 1,526
Newberry Township 5,978 3,477 10,063

, Springettsbury Township * (19,399) (7,050) (19,634)

(, Warrington Township * (2,494) (1,214) (3,561)

Within EPZ 970 353 982

Within EPZ 125 61 176
York Haven Borough 671 263 746
TCYrAL YORK COUNTY 34,951 15,943 44,829

TOT.'L EPZ 180,544 74,951 192,968

J

NOTES: Total housing units includes all occupied and unoccupied housing
units as defined by Census Bureau. Resident population includes
for Census purpose all persons residing in households and group
quarters in an area, including residents of institutions and other
group quarters.-

TU) Unincorporated communites as defined by Census Bureau.
* Only a portion of the political jurisdiction and population
lie within the EPZ. Figures for sub-jurisdict.lan areas are esti-
mates based on apportionment by area, refined by topography, loca-

a

tion of demographic concentrations, and published local estimates.
SOURCE: U.S. Bureau of the Census, Preliminary Report, 1980 Census of

Population and Housing.

-7-
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1THREE MILE ISLAND TABLE 4 '

EVACUATICN TIME ESTIMATES j)FCR THE 10 MILE RADIUS EPZ
, ESTIMATED NUMBER OF PERSONS WITH

*

,

'

g ?TCMOBILES AND WITHOUT AUTCMOBILES (/
*BY EMERGENCY RISPONSE PLANNING AREA

.

1980 ERPA Number of Number ofEmergency Response Permanent Resident Persons Without Persons UsingPlanning Area (ERPA) Population Automobiles Automobiles
1 0 0 02 1,541 108 1,433
3 579 64 5154 477 43 434
5 805 57 748
6 2,013 143 1,870
7 982 118 864
8 9,851 1,389 8,462
9 3,529 247 3,282

10 926 103 823
11 636 71 56512 1,739 193 1,546
13 746 68 678
14 1,063 75 98815 3,220 228 2,992
16 3,964 281 3,683
17 4,025 286 3,739
10 2,594 184 2,410
19 2,952 490 2,462 j20 4,722 567 4,155 ->

.

21 20,192 2,362 17,830
22 4,054 284 3,770
23 2,456 172 2,284
24 1,387 86 1,301
25 2,820 313 2,507
26 6,952 1,098 5,854
27 2,522 280 2,242
28 3,054 339 2,715
29 224 16 208
30 6,033 428 5,605
31 982 70 912
32 7,199 511 6,688.

33 991 70 921
34 628 45 583
35 178 13 165
36 310 28 282
37 .2,591 184 2,407
38 6,786 482 6,304
39 703 67 636
40 8,063 621 7,442
41 0 0 0
42 6,492 1,759 4,733
43 29,177 - II,U29 18,148--
44 1,661 199 1,462
45 18,320 2,198 16,122

.
# 46 1,355 163 1,192 }47 5,007 601 4,406 '

166,501 28,133 15a,368

-8-
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1

(
IllITravel Survey 1979, Highlights of Travel Development in.Pennsvivania

and U.S.A.,'' indices of local hotel / motel and data
on the cagsites and major parks in the area.gges''' ''''

Estimates of tourist / visitor and business travel within the DE were
developed by ERPA and are presented in Table 5. The basic data on travel
to and through Pennsylvanias which are used to derive these estimates
is as follows:

Total Person Trips 42,611,000=

Total Person Nights = 57,493,000
.

Recreation / Vacation Person Trips 20,000,000=

Recreation / Vacation Person Nights 32,301,000=

Non Rec::eation/ Vacation Person Trips 22,611,000=

Non Recreation / Vacation Person Nights 25,192,000=

, The approximate person-days for the two subcategories are:

Recreation / Vacation Verson Days 38,179,000=

43,163,000Non Recreation / Vacation Person Days =
,

Recreation / Vacation trips were allocated to the region based on the

[ state study that indicated that 6.6 percent of the total non-business

( trips in or to Pennsylvania are to the Harrisburg-York-Lancaster area.
These trips were then proportioned to the EPZ using population. The
EPZ represents about 17 percent of the Harrisburg-York-Lancaster area
in population. Non-Recreation / Vacation trips, which include business
trips, were allocated to the region for initial estimates on the basis
that the EPZ contains approximately 2 percent of total state employment.

,

Seasonal variation also was derived from the state study which indicated
that in the Harrisburg-York-Lancaster area 19.7 percent of the non-business
trips were during the winter. This percentage was used for all trips
except business trips (13 percent of total trips) which were assumed
to be constant year-round. Thus, in the area, the winter trips averaged
about five-sixths of the typical weekday estimates.

In order to provide a basis to estimate the travel patterns of the tourist-
transient group within the EP3, the day figures for recreation / vacation
travelers within the region were statistically allocated to each ERPA
based on population. Non-recreation / vacation figures were allocated
for the day scenario based on egloyment. Se figures for the City
of Harrisburg within the EPZ were treated as a special case and were
adjusted upward due to the proximity cf the government center. Se
figures for recreation / vacation and non recreation / vacation were then
totaled by ERPA.

The estimates for the night scenario were based en available data for'

hotel / motel facilities and esgsites plus parks in the area and total

( person-nights derived from the state totals. The figures were allocated
to individual ERPAs by location of hotel / motel and campsite / major park

-9-
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THREE MILE ISLAND TABLE 5
EVACUATION TIME ESTIMATES
FOR THE 10 MILE RADIUS EPZ

,

ESTIMATE OF '{,

TOURIST / TRANSIENT POPULATION -g/

Day Night Adverse Weather
ERPA Scenario Scenario Scenario

1 41 0 37
2 21 7 17
3 99 153 23
4 6 2 5
5 10 3 8
6 24 8 19
7 13 4 10
8 141 45 111
9 50 16 39

10 13 4 10
11 19 6 15
12 < 25 8 20
13 9 3 7
14 12 4 9
15 39 13 30
16 47 15 36
17 212 265 61'
18 31 10 24
19 41 13 32 ; g

20 81 26 65 3

21 1029 1964 244
22 56 18 44
23 34 11 27
24 9 3 6
25 249 443 56
26 115 37 91
27 36 12 28
28 66 21 55 x
29 2 1- 2
30 72 23 55
31 12 4 9
32 86 28 66

1 33 12 4 9
'

34 8 3 6
35 520 1026 303
35 4 1 3
37 31 10 24

'

38 169 344 142
39 11 4 9
40 131 42 106
41 0 0 0

,

42 140 45 116

|
43 2,179 711 1,897
44 23 7 18
45 316 786 230

.46 18 6 14 )47 73 161 5tl,_

Total EP: 6,335 6,320 4,196 -

-10-
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facilitie6 with the remainder proportioned by the total figures assigned
to an ERPA from the day scenario. The adverse weather figures were
derived in a similar manner using the seasonal variations.

b. Resident /Non-Resident Employment - Se number of employees in the
portions of the five counties which are encompassed by the 10 mile EPS
were estimated from the 1970 Census Journey to work. An update of this
data 1970-78 county business patterns extrapolated to1980. g made using4 Se employee estimates were apportioned to each ERPA based
on population and demographic features after deleting known major industrial
egloyment concentrations. The number of employees in the latter group
such as Bethlehem Steel Corporation, Bershey Foods, New Cumberland Army
(Supply) Depot, Harrisburg International Airport, MI and Capitol City
Airport were obtained from the 1980 Pennsylvania Industrial Directory,
Chambers of Corunarce and contacts with egloyers. (9), (17), (18), (19), (20),

j (21) , (22) ne estimated 1980 total egloyment and transient esployment
,,

'

by ERPA is presented in Table 6.

In order to reduce the impact of double counting of employees who reside
in an ERPA in estimating the transient enployment category, a separate
estimate of the number of enployees who work in an ERPA but reside elsewhere
was made. Since data involving enployee commutation patterns by political
jurisdiction within a county is not readily available, the percentage
of enployment distribution was estimated on a county and major sub-division
level from the l

(- and York SMSA's.g Census, Journey to Work for the Bacrisburg, I,ancasterThis distribution (which is shown in Table 7) presents
the percentage of engloyees who reside outside the EPS and camuute to,

work in the five counties and the City of Harrisburg which lie within
the EP3. This table also shows the percent distribution of employees
who live and work tsithin the six areas as well as commute between areas.

A separate estimate of the number of employees by ERRA was made for
day and night to coincide with the selected scenarios defined in Section

j IV-A. Information on the numbe
from area industrial employers.gf employees by shift was obtainedI

Data on permanent staff (approximately 1,140 employees) and the contractors
(about 500 workers ) employed at Mree Mile Island who would be evacua
in the event of an incident were provided by General Public Utilities.g

;

It is anticipated that the contract work force will be on site until
Units 1 and 2 are made operational. The anticipated completion dates

| are 1981 and 1986 respectively.

Estimates of the number of personnel by major employers or public facilities
who would be required to remain behind for security, shut-down or maintenance
of facilities was not readily available.

| 3. Special Facility Populations ( } ' I I'I }'( }'( 'I An estimate
of the average number of people confined to or enrolled at special facilities
which were identified in the 10 mile EPZ and the name of each facility
is presented in Tables 8 and 9 by county. These facilities include

i
'

schools (Table 8), colleges, long-term care facilities, hospitals and
penal institutions (Table 9) which require special evacuation techniques;

4 -11-
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THREE MILE ISLAND TABLE 6
IVACUATICN TIME ESTIMATES
FOR THE 10 MILE RADIUS EPE ESTIMATED

1980 EMPLOYMENT AND
TRANSIINT EMPLOYMENT BY ERPA

AND SCDIARIO

Total Transient Employment
ERPA Employment Day Night Adverse

1 1,602 1,202 400 601
2 478 88 10 44
3 178 32 4 16
4 112 21 2 11.
5 184 34 4 17
6 460 85- 9 42
7 292 54 6 27
8 3,107 478 159 239
9 1,089 201 22 100

10 284 52 6 2G
'

11 423 78 9 39
12 542 100 11 50
13 174 32 4 16
14 245 45 5 23
15 736 136 15 68
16 899 166 18 83
17 920 170 19 85
18 593 110 12 55
19 903 167. 18 84 .-
20 1,871 288 96 144 )

*

21 6,771 1,249 139 625
22 1,221 22,5 25 113
23 743 137 15 69
24 50 .9 1 5
25 872 161 IW 81

-

26 - 2,556 472 52 236
27 799 148 16 74
28 1,851 341 38 171
29 51 9, 1 5
30 1,380 255 28 128
31 225 41 5 . 41
32 1,635 302 33 151
33 225 41 5 21
34 145 27 3 14
35 41 7 1 4
36 72 14 1 7
37 593 110 12 55
38 5,032 774 ' 258 387
39 280 51 6 26
40 3,220 594 66 297
41 0 0 0 0
42 3,965 610 203 305
43 37,545 6,927 770 3,464
44 505 94 .10 47
45 5,842 1.078 120 539
46 398 74 8 37 -

)47 1,593 294 33 147
Total EPZ 92,700 17,583 2,696 8,799

-12-
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THREE MILE ISLAND TABLE 7
EVACUATION TIME ESTIMATES
FOR THE 10 MILE RADIUS EPZ EMPLOYEE COMMUTING PATTEPSS BY

COUNTY AND CITY CF HARRISBURG

,
-

..

-
. -

All Means
of Private

Transportation Percent Auto Percent

Harrisburg City:
Living in Harrisburg 27,647 100.0 18,287 100.0
Working in Harrisburg 15,802 ^7.2 9,199 50.3;

Working Outside Harrisburg:
EPZ Counties: 6,667 24.1 5,846 32.0

Remainder of Dauphin Co. 3,854 13.9 3,262 17.8
Cumberland Co. 2,406 8.7 2,229 12.2
Lancaster Co. (Outside City) 94 0.3 83 0.5
Lebanon Co. 62 0.2 62 0.3
York Co. (Outside York City) 251 0.9 210 1.1

Elsewhere 5,178 18.7 3,242 17.7

Working in Harrisburg 56,886 100.0 46,898 100.0
Living in Harrisburg 15,802 27.8 9,199 19.6
Living Outside Harrisburg:

EPZ Counties: 34,867 61.3 32,007 68.2
Remainder of Dauphin Co. 19,550 34.4 17,569 37.5
Cumberland Co. 11,483 20.2 10,907 23.3
Lancaster Co. (Outside City) 942 1.7 780 1.7
Lebanon Co. 726 1.3 706 1.5
York Co. (Outside City) 2,166 3.8 2,045 4.4

Elsewhere 6,217 10.9 5,692 12.1

Remainder of Dauphin County:
Living in Rem. of Dauphin Co. 66,005 100.0 56,507 100.0

Working in Rem. Dauphin Co. 31,136 47.2 25,045 44.3
Working Outside Rem. Dauphin Co.:

EPZ City / Counties: 27,707 42.0 25,244 44.7
Harrisburg City 19,550 29.6 17,569 31.1
Cumberland Co. 4,881 7.4 4,653 8.2
Lancaster Co. (Outside Lan.) 842 1.3 751 1.3
Lebanon Co. 765 1.2 747 1.3
York Co. (Outside York) 1,669 2.5 1,524 2.7

Elsewhere 7,162 10.9 6,218 11.0

Working in Rem.of Dauphin Co. 51,668 100.0 43,751 100.0
Living in Rem.ofDauphin Co. 31,136 60.3 25,045 57.2
Living Outside xem.of Dauphin C6.: "

EPZ City / Counties: 16,543 32.0 15,067 34.4
Harrisburg City 3,854 7.5 3,262 7.5
Cumberland Co. 4,547 8.8 4,264 9.7

/ Lancaster Co. (Outside Lan.) 2,428 4.7 2,027 4.6

( Lebanon Co. 3,369 6.5 3,290 7.5
York Co. (Outside York) 2,345 4.5 2,224 5.1

Elsewhere 3,989 7.7 3,639 8.3
'

continued

-13-
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'DIREE MILE ISLAND TABLE .7
EVACUATION TIME ESTIMATES (Continued)
FCR THE 10 MILE RADIUS EPZ !'

Q
All Means l

'

of Private
Transportation Percent Auto Percent

Total Dauphin County:
Living in Dauphin County 93,652 100.0 74,794 100.0

Working in Dauphin County 70,342 75.1 55,075 73.6
Working outside Dauphin Co.:

EPZ Counties: 10,970 11.7 10,259 13.7 '

Cumberland Co. 7,287 7.8 6,882 9.2
Lancaster (Outside City) 936 1.0 834 1.1
Lebanon Co. 827 0.9 809 1.1
York (Outside City) 1,920 2.1 1,734 2.3

'Elsewhere 12,340 13.2 9,460 12.6

Working in Dauphin County 108,554 100.0 90,649 100.0
Living in Dauphin County 70,342 64.8 55,075 60.8
Living Outside Dauphin Co.:

EPZ Counties: 28,006 25.8 26,243 29.0
Cumberland Co. 16,030 14.8 15,171 16.7
Lancaster (Outside City) 3,370 3.1 2,807 3.1
Lebanon Co. 4,095 3.8 3,996 4.4
York (Outside city) 4,511 4.2 4,269 4.7

Elsewhere 10,206 9.4 9,331 10.3 )
5

Cumberland County:
Living in Cumberland Co. 65,513 100.0 56,176 100.0
Working in Cumberland Co. 38,817 59.3 31,812 56.6
Working Outside Cumberland Co.:

EPZ Counties: 18,031 27.5 17,039 30.3
Dauphin Co. 16,030 24.5 15,171 27.0
Lsncaster (Outside City) 452 0.7 390 0.7
York (Outside City) 1,549 2.4 1,478 2.6

Elsewhere ,8,665 13.2 7,325 13.0

Working in Cumberland Co. 56,273 100.0 48,022 100.0
Living in Cumberland Co. 38,817 69.0 31,812 66.2
Living Outside Cumberland Co.

EPZ Counties: 12,019 21.4 11,238 23.4
Dauphin Co. 7,287 12.9 6,882 14.3
Lancaster (Outside City) 1,228 2.2 1,083 2.3
T=hanon 134 0.2 120 0.2

i York (Outside City) 3,370 6.0 3,153 6.6
Elsewhere 5,437 9.7 4,972 10.4

}

.

-14-
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DIREE MILE ISLAND TABLE 7
'EVACUATION TIME ESTIMATES (Continued)

[ FOR THE 10 MILE RADIUS EPZ I
a

\. I

o Private
Transportation Percent Auto Percent i

Lancaster Co. (Outside of City):
Living in Co. Outside of City 109,695 100.0 87,705 100.0
Working in Co. Outside of City 70,807 64.5 52,599 60.0
Working Outside

EPZ Counties:' 6,858 6.3 5,924 6.8
Cumberland Co. 1,228 1.1 1,083 '1.2
Dauphin Co. 3,370 3.1 2,807 3.2
Lebanon Co. 424 0.4 403 0.5
York (Outside of City) 1,836 1.7 1,631 1.9

Elsewhere 32,030 29.2 29,182 33.3

Working in Co. Outside of City 83,671 l_00.0 63,823 100.0
Living in Co. Outside City 70,807 84.6 52,599 S2.4
Living Outside

EPZ Counties 3,470 4.1 3,188 5.0
Cumberland Co. 452 0.5 390 0.6
Dauphin Co. 936 1.1 834 1.3
Lebanon Co. 932 1.1 894 1.4

- York (Outside of City) 1,150 1.4 1,070 1.7
Elsewhere 9,394 11.2 8,036 12.6

York County (Outside of City:
Living in Co. Outside of City 92,899 100.0 81,896 ' 100.0
Working in Co. Outside of City 51,722 55.7 43,501 53.1
Working Outside:

EPZ Counties 9,031 9.7 8,492 10.4
Cumberland Co. 3,370 3.6 3,153 3.9
Dauphin Co. 4,511 4.9 4,269 5.2
Lancaster (Outside of City) 1,150 1.2 1,070 1.3

Elsewhere 32,146 34.6 29,903 36.5
.

Working in Co. Outside of City 70,203 100.0 60,582 100.0
Living in Co. Outside of City 51,722 73.7 43,501 71.8>

Living Outside
EPZ Counties 5,305 7.6 4,843 8.0

Cumberland Co. 1,549 2.2 1,478 2.4

Dauphin Co. 1,920 2.7 1,734 2.9
Lancaster Co.(Outside of City) 1,836 2.6 1,631 2.7

Elsewhere 13,176 18.8 12,238 20.2
i

NOTE: In addition to the above Counties, a small portion of Lebanon County
lies within the EPZ; because the County is not within an SMSA, only'

partial data is available.

SOURCE: U. S. Bureau of the Census, Journey to Work, 1970, June 1973.

-15-
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THREE MILE ISLAhT TABLE 8
EVACUATION TIME ESTIMATES
FOR THE 10 MILE BADIUS EPZ SCHOOLS LOCATED IN EPZ

g

f

Cumberland County

ERPA Map No. Facility / Address Enrollment Staff School District
40 1 Manor Elementary School * 142 11 West ShoreEla & Coolidge Streets

New Cumberland

.

40 2 St. Theresa 340 22 . Diocese ofPark Avenue CCD Program - 20 HarrisburgNew Cumberland 300 (7:00 -
8:15 PM, M & W)

40 3 New Cumberland Middle School * 622 40 West Shore
9th Street
New Cumberland

40 4 Hillside Elementary School * 487 45 West Shore 1

; .\

7th and Sharon Streets
New Cumberland

,

continued

* Majority of students walk to school

%
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THREE MILE ISLAND TABLE 8
EVACUATION TIME ESTIMATES (Continued)

( UIE 10 MILE RADIUS EPZ

Dauphin County

ERPA Map No. Facility / Address Enrollment Staff School District

7 5 Northumberland Elem. Schoo1*** - 150 * Middletown105 Northumberland Avenue
Royalton

8 6 George D. Mansberger Elem. School 150 * MiddletownAnn & Woods Streets .

Middletown

8- Middletown Christian School ** Diocese of
7 Spruce & Emaus Streets 51 5 Harrisburg
8 and Union Street 55 4

Middletown
~. ~g m

',/ ./
8 9

, ,

Seven ' Sorrows Schoo1* * * */.-
'

240 19 Diocese of
[ Race &,Conew go Streats. Harrisburg

( ,Middletown /

/8 10 G.N.'~Feaser High Schoo1* ** 450 * Middletown
214 Race Street
Mido.etown

8 11 L.J. Fink Elementary Schoo1*** 365 * Middletown
Racs Street
Middletown

8 12 Grandview Elementary School ***- 540 * MiddletownCatherine Street
Middletown

9 13 Iendenderry wehip School S49 * Iower Da'q;hin
260 Schoolhouse Road
Middletown

,p_.--- g
_ T

Highspire Main Elementary School **)*10 14 225 13 Steelton-Roop & Penn Streets / Eighspire
.ghspire

,'-
/

* Jrmation not provided
**' auildings at two locations
*** Majority of students walk to school
**** No bus transportation available.

,

-17-
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THREE MILE ISIAND 'IABLE 8
EVACUATICH TIME ESTIMATES (Continued)
FOR THE 10 MILE RADIUS EPZ '_

'% .

Dauphin County
- Continued -

-2-

ERPA Hap No. Facility / Address Enrollment Staff School District

30 15 Middletown Area High School 850 * Middletown
1155 North Union Street
Middletown

.

21 16 Annie B. Nye Elementary School *** 391 * Lowen Dauphin
Eigh & John Streets
umr=1stown

21 17 Iower Dauphin Jr. and Sr. Iower Dauphin
Eigh School JHS - 561 *

Lard Street SES - 1303
Hummelstown

-

21 Price Elementary School ** )*

18 Water & High Streets 185 8 Iower Dauphin
19 Short & John Streets 196 ~ 27

Hummelstown

21 20 St. Joan of Arc 300 17 Diocese of
300 W. Araba Street Harrisburg
Hershey

21 21 Hershey Sr. High School 636 * Derry Twp.
Hershey

21 22 Hershey Elementary School 920 * Derry Twp.
Hershey

21 23 Hershey Jr. Eigh School 812 * Derry Twp.
E. Granada Road
Hershey

21 24 Hershey Intermediate School Elem. - 400 42 Derry Twp.
Hershey JHS 200 20-

SHS 600 62-

..
21 25 Hershey School Milton 1250 - 1300 600 Derry Twp..

Hershey All Residential

* Informtion not provided

* * Buildings at two locations--_ ~ _ _
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THREE MILE ISLAND TABLE 8
E M CUATION TIME ESTIMATES

IHE 10 MILE RADIUS @nthued)
.

-

Dauphin County4

- Continued -
-3-

ERPA Mac No. Facility / Address Enrollment Staff School District

22 26 South Hanover Elementary School 402 * Iower Dauphin
W. Union Deposit Road
Union Deposit

23 27 Conewago Elamentary School 201 * Iower Dauphin
Schoolhcuse Road
Conewago Tbwnship

i

42 28 Assumption of the Blessed Virgin
Mary School = = 150 12 Diocese of

833 South 2nd Street Harrisburg
Staelton

.

29 St. Peter School ** B1 6 Diocese of
385 South 2nd Streets

Harrisburg
Stealton

.

42 30 Steelton Main Elementary Schoo1*** 445 45 Stealton-
4th a Walnut Streets Highspire
Steelton

43 31 Foose Elementary School 512 42 Harrisburg City
1301 Sycamore Street
Harrisburg

43 32 Sacred Heart School 195 9 Diocese of
823 5. Cameron Street Harrisburg
Harrisburg

43 33 ni-ll Elementary School 427 30 Harrisburg City
548 5.17th Street
Harrisburg

43 34 Melrose Elementary School 534 40-45 Harrisburg City
2041 Berry Hill Street

f, Harrisburg
\,

'* Information not provided
- ** Majority of students walk and/or driven to school

,

*** No school bus transportation assigned
-19-
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DIREE MILE ISIAND TABLE S
EVACUATION TIME ESTIFATES (Continued) f-FOR THE 10 MILE RADIUS EPZ -

b-
Dauphin County
- Continued -

-4-

ERPA Map No. Facility / Address Enrollment Staff School District

43 35 Lincoln Elementary School 383 35 Harrisburg City1601 State Street
Harrisburg-

43 36 John Harris High School 1344 75 Harrisburg City2451 Market Street -

Harrisburg
.

43 37 D.A. Marshall Elementary School 411 30 Harrisburg City301 Hale Street
Harrisburg

43 38 Holy Family School * 218 12 Diocese of
25th & Berry Hill Streets HarrisburgHarrisburg

,

43. 39 St. Francis of Assisi 167 9 Diocese of
1424 Market Street Harrisburg
Harrisburg

.

44 40 Paxtang Elementary School 299 15 central Dauphin
Paxtang Avenue
Paxtang

.

45 41 St. Catherine Iaboure School 325 24 Diocese of
4000 Derry Road Harrisburg
cakleigh

45 42 Rutherford Elementary School 277 15 Central Cauphin
*

65th Street
.

Rutherford Heights
,

45 43 ch mher Hill Elementary School 236 11 Central Dauphin
Chamber Hill Road
Swatara 'Ibwnship

45 44 Swatara Jr. Eigh School 571 52 Central Dauphin )Bennett & Carten Streets
Oberlin Gardens

45 45 Oberlin Elementary School * 120 25 Capital Area
# "** **

_ _ _ _ . _ _ . . _ _ _ _ _ _
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THREE MILE ISLAND TABLE 8
EVACUATION TIME ESTIMATE (Continued)
FOR THE 10 MILE RADIUS EPZ

( Dauphin County
- Continued -

-5-
.

ERPA Map No. Facility / Address Enrollment Staff School District,
45 46 Tr1<-=4 ty Elementary School 382 20 Central Dauphilt

Swann & Montaur Streets
oberlin

45 47 Bishop Newman.. School: 55 5 Diocese ofSt. John School Barrisburg
High & Livingston Streets -

Enhant
and

45 48 St. Ann School 106 14 Diocese of
Rayneders SttJet garrisburg
Steelton

45 49 Staelton-Eighspire Jr. and Sr.
High School 695 67 Steelton-

Swatara Street & Reyneders Avenua Highspire
Stealton

se 50 John C. Kunkel Elementary School 380 * Middletown
Lumber & Fulling Mills Road
Middletown

47 51 Southside Elementary m-h=1 565 27 Central r2'mh4=
Union Deposit Road
Woodland view

47 52 Central Dauphin East High School 1002 79 Central Dauphin
626 Rutherford Road-

I4kewood Hills
.

|

47 53 central Dauphin East Jr. Eigh I
School 1026 76 central Dauphin

628 Rutherford Road
Lakawood Hills

|

47 54 E.E. Phillips Elementary School 457 22 central Dauphin l
Berkley Street
Poplar Gardens

:

'

55 Dauphin County vo-Tech School *** 975 82 **

6001 Iccust Iana
Harrisburg

) Information not provided
4 A V cational Technical School serving the 6 school districts within Dauphin County area.
* Studants transported by district school buses

-21-
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MIREE MILE ISZAND ':ABLE 8
EVACUATION TIME ESTIMATE (Continued) -FOR THE 10 MILE RADIUS EPZ

,

'%

Lancaster County

ERPA Mao No. Facility / Address Enrollment Staff School Distr:g
12 56 Bainbridge Elementary School 325 16 Elizabetht ownSecond Street (incl. 54 Areanainhridge Eindergarten)

.

.

25 57 Fairview Elementary School 176 15 ElizabethtownRoute #3 (incl. Einder- AreaElizabethtown garten: 25-AM,

18-PM),

26 58 East High St. Elementary School 300 22 '

800 East High Street Elizabethtown
r.1izabethtown Area

26 59 Elizabethtown Area Middle Middle - 1100 Elizabethtown10and Senior School Senior - 800 Area )600 East High Street
Elizabethtown -

86 60 Mill Boad Elementary School 175 12 ElizabethtownElm Road AreaElizabethtown
,

26 61 Elizabethtown Elementary Schoo1* 145 8 Elizabethtown70 South Poplar Street
AreaElizabethtown

26 62 ' St. Peter 108 4 Diocese of55 Washington Street HarrisburgElizabethtown

27 63 Rheems Elementary School 300 - AM 20 ElizabethtownSchool Lane 21 - PM Area
Rheems

28 64 Maytown Elementary School 430 30 Donegal -

North River Street f',Maytown

Majority of students walk to school

-22-
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TEREE MILE ISLAID RBLE 8
"9UATION TIME ESTIMATE (Continued)

"HE 10 MILE RADIUS EPZ

- York County

.

ERPA Map No. Facility / Address Enrollment Staff School District

15 65 York Haven-Newberzy Elem. School 167 14 Northeastern
Manchester

16 66 Conewago Elementary School 408 25 Northeastern
Manchester .

17 67 Newberry Elementazy School 580 52 West Shore
RD 2
Etters

30 68 Manchester Elementary School 210 14 Northeastern
Harding Street
Marw-hester

-

69 orendorf School 680 35 Northeastern
'

Maple & Hartman Streets
'

Manchestar

30 70 Mount Wolf Elementary School 247 19 Northeastern
6th & Maple Streets
Mount Wolf

30 71 Northeastern Jr. & Sr. High Sch.
Eigh Street JES - 540 40 Northeastern
Manchester SBS - 820 66

33 72 Hayshire School 460 30 Central York
2801 Bayshire Drive
Lakeview Heights

32 73 Roundtown Elementary School 147 12 Central York
Church & Lewisberry Roads

[ Roundtown
l
t

i
." i 74 York Christian Elementary School 500 36 Ncn-public

s Greenbriar & Church Roads School'

Foustown

:
|

|

-23-
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%EREE MILE ISLAND TABLE 8
EVACUATION TIME ESTIMATE (Continued)
FOR THE 10 MILE RADIUS EPZ f- ,

,

%

York County
- Continued -

-2-

ERPA Map No. Facility / Address Enrollment Staff School District

38 75 Mount Zion Elementary School 320 22 West Shore
RD 2
Lewisberry

38 76 Red Land Senior Eigh School 1320 118 West Shore
RD 2
Lewisberry

38 77 Fishing Creek Elementary School 603 55 West Shore* RD 2
Lewisberzy

[ Y- nQ4M Ma, ,a - : auu , = -
.

-

- -

28 79 Fairview Elementary School 260 30 West Shore
480 Lewisberry Road
Fairview Township

i

!

i

I

l

. )
'

.
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DIREE MIZ.E ISZ.AND
TABLE 8

EVACUATION TIME ESTIMATE ,,

(Continued) *

FOR THE 10 MILE RADIUS EPZ
'

',. '

York County
s - Continued -

-2-

ERPA Map No. Facilitv/ Address Enroll:nent Staff School District

38 75 Mount Zion Elementary School 320 22 West ShoreRD 2
Lewisberry

38 76 Red La.nd Senior High School 1320 118 West ShoreRD 2
Lewisberry

38 77 Fishing Creek Ele m tary School 603 Ss West ShoreRD 2
Lewisberry

M M M M M(~ eums
M

:

38 79 Fairview Ele:nentary School 260 30 West Shore480 Lewisberry Road
l

Fairriew Townshipi

(

,

&

-24-
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** TREE MILE ISLAND A TABLE 9 OACUATION TIME ESTIMATES
FOR Tl!E 10 MILE RADIUS EPZ SPECIAL, FACILITY POPULATION

ESTIMATES BY ERPA AND COUNTY

DAUPilIN COUNTY

Map Max. Avg.
ERPA No. Facility / Address Cap. No. Ambulatory Wheelchair Stretcher

Hospitals:

2) 80 Ilershey Medical Center 350 315 104 211!
-

500 University Drive
llershey

Hursing & Group Homes:

8 81 Fray Village Retirement Center 230 230 152 61 171020 N. Union Street
Middletown

tfi -' 8 82 Oddfellows Home of Pa. 169 130 50 80 --

999 W. liarrisburg Pike
Middletown

9 83 Children's care Center 70 68 J- 68 --

Huannelstown

21 84 Alpine Retirement Center 200 183 92 91 --
*

Ruhenhaus Lane
liarshey

.

45 85 Dauphin County Home and Hospital 563 535 143 92 300
Paxton & S. 28th Streets
Harrisburg

45 66 Aspin Center 21 21 21-- --

Paxton & S. 28th Streets
Harrisburg

continued
*

.



VIREE MILE ISLAND TABLE 9
EVACUATION TIME ESTIMATES (ContinuGd)
FOR VIE 10 MILE RADIUS EPZ

Map Max. Avg.-

ERPA Ho. Facility / Address Cap. No. Ambulatory Wheelchair Stretcher<

45 87 Beistline flouse 200 110 110 *-- --

South 28th Street
liarrisburg

; 47 88 Leader Hursing & Rehab. Center 240 210 105 53 52
'

800 King Russ Road
liarrisburg

47 89 Villa Theresa'Hursing Home Administrator t#ould not supply information
1051 Avila Road
llarrisburg

colleges:

4 8 90 Penn State University Students - 1600 comunutings 700 resident, regular semesters,

y Capitol Campus Faculty & Staff - 345, regular semesters: 245, sumuners
Middletown 200, between semesters

21 91 State Police Academy 80 residential,

Route 743 (year round)
liershey-

Prisons:

45 92 Dauphin County Prison 280 280

*

.

9

-

( ..

- -.
._, w. :
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c THREE MILE ISLAND M. TABLE 9 OACUATION TIME ESTIMATES
- (Continued)EOR THE 10 MILE RADIUS EPZ

8

LANCASTER COUNTY

I Map Max. Av.
ERPA No. Facility / Address Cap. No. Ambulatory Wheelchair Stretcher

Hospitals:

25 93 Elizabethtown Children's Hospital 45 42 21 21--

Elizabethtown

Nursing & Group Homes:

11 94 Masonic Home 725 725 275 225 225
4

Hamonic Drive
Elizabethtown

O'

y 26 95 Leader Nursing Houie &
Rehab Center 87 87 65 22 --

320 S. Market Street
Elizabethtown .

27 96 Lehman's Guest & Boarding Home 50 50 35 10 5
t Broad St. & Heisy Avenue
'

Rheems

i .

Colleges:

26 97 Elizabethtown College Per Semester: 1416
(1203 - residential

213 - commiuting)

1

.

6

@
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j TIIREE MILE ISLAND CAMPGROUND / RECREATIONAL TABIE 9
EVACUATION TIME ESTIMATE VEHICLE PARKS - POPULATION
FOR Tile 10 MILE RADIUS EPZ ESTIMATES BY ERPA (Continued)

MAP FAMILY
ERPA NO. FACILITY / ADDRESS NO. OF SITES CAhPING ATTENDANCE

45 98 Harrisburg East Campground 62 Year * Season (Summer Months) :
'

1135 Highspire Road Round 50-75 persons / day (Average)
. Harrisburg, Pa. 17111

* Off-Season (Winter) :
20 persons / day (Average)

21 99 Hershey Highmeadow Camp 260 Year- * Season (Summer Months) :
,

| One Chocolate Avenue Round 30,000 camper units 9
, Hershey, Pa. 17033 4 persons / unit
! ,

3 100 Shaw-N-Tee Campgrour.d 74 Year- * Season (Summer Months) :
R.D. 4 Round 300 persons / day (Maximum)
Box 200 150 persons / day (Average)
Elizabethtown, Pa. 17022 , Off-season (Winter) :.

, 20 persons / day
w

7 25 101 Ridge Run Camp Sites 117 ***" *** " "# " " ' '
t

* * "*!R.D. 1 "" ~
*

Box 842 * Off-Season (Winter) :,

Elizabethtown, Pa. 17022 25 persons / day
'

17 102 Park Away Parks Campground 110 Year- * Season (Summer Months) :
R.D. 2 Round 754 sites occupied / day
Etters, Pa. 17319 9 average 3 persons / unit

. * Off-season (Spring / Fall) : ,"

|| 404-50s sites occupied / day-

9 average 3 persons / unit
(Winter) : *

,

25 persons / day (maximum)

35 103 Gifford Pinchot State Park 340 Year- * No cabins

wks rry, Pa. 17339 persons / site (Average)
.

* Total Visitors / Month:
; June 1980 60,800

July 1980 144,000
Aug. 1980 77,000

.

Sept 1980 46,000
,

Oct. 1980 16,000
[-'

Dec. 1980 15,000
v b ^

.-

_ _ _



_ __ _ _

. .
,

and vehicle transportation. Separate estimates for day and nighttime
,

populations were made to account for resident schools and coneges an3
staff differentials. The locations of these facilities by map number
are shown in Figure 18.

:
' In addition, several summer cags were identified in the EPZ and approximately

one hundred susaner cottages are located on the several islands near
WI in the Susquehanna River. One of the largest of these islands,

,

Shelley Island lies within the Exclusion Radius for '!MI and is almost
entirely owned by Metropolitan Edison Company (Met.Ed.) . The cottages
on this island are used by Met. Ed. egloyees. According to Met. Ed. ,
these cottages, like those on Hill Island and a number of saaner islands
in the EPZ, are inhabited by sunumer visitors and are accessible only
by sman boat. In an emergency, these visitors (most of whom are area
residents) would be within the warning siren coverage area. According
to Met. Ed. , it takes less than fifteen minutes to reach the mainland
by boat; therefore, evacuation of these visitors should not pose a problem.
Also, it was noted by PEMA, that the river is used by local residents
for fishing and boating. Likewise, these daytime visitors could be
evacuated in a short period. An estimate of the number of recreational
visitors for both the islands and river area is not readily available,
but both PEMA and Met. Ed. believe that such activity is rather small.

Cagers and day visitors to the area's parks (such as Gifford Pinchot
State Park) and to cagsites were also considered. An estimate of the

,

number of visitors was cogiled from data furnished by the State Department
of Community Affairs and cag directors. Because these visitors are'

within the proposed siren coverage area and would self-evacuate, they
were included ia the transient population component. The location of
the caqsites and major park facilities are identified on Figure 18
and are listed in Table 9.

The special facilities and their locations were identified either through
review of the County emergency plans, various planning maps or by contact
with state and county agencies and facility administrators.

Data regarding the makeup of a facility's population was generally obtained
by contacting the various facility administrators. An estimate of the
special facility population in each ERPA by facility type for both day
and night is presented in Section IV.A., Table 22. For conservatism,

this estimate is based on the facility's maximum capacity rather then

i present population listed in Tables 8 and 9.
i

| In addition to these special facilities, data on approximately 20 Day
Care Centers and 186 at-hczne child care facilities which acccanmodate

Youth and Families.gdren was obtained from the Office of Childrenapproximately five
Because these facilities normany do not provide

door to door transportation, it is assumed that the children will be
|

picked up by their parents or guardians; therefore a separate evacuation
time estimate for these facilities has not been made. A list of the
major Day Care Centers is provided in Table 10.

.

-29-
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TABLE 10
7HREE MILE ISLAND MAJOR DAY CARE CENTERS
EVACUATION TIME ESTIMATES

( FOR THE 10 MILE RADIUS EPZ
.

County Name of Facility Capacity

Dauphin George Frey Center 15
210 Oakley Ave.
Harrisburg 17111

Dauphin County Child Care Services (A-D)

A. Hill Area Child Development Center 35
15 and Forster Sts.
Harrisburg 17111

B. Middletown Area Child Development 25
Glad Tidings Assembly of God Church

1325 vince St.
Middletown 17057

C. Steelton Child Development Center 50
130 Watson St.

Steelton 17113

(. D. Dauphin County Group and Family Day 110
Care Homes

17 South Second St.
Harrisburg 17101

Downtown Day Care 37
21 South River St.
Harrisburg 17101

Dauphin County Headstart Centers 30
Cloverly Heights Church of God

1019 South 19th St.
Harrisburg 17104

Neighborhood Day' Care Centers (A,B) 129

A. Boas School DCC
909 Reen St.
Harrisburg

B. Glenwood Center 60
1950 Locust Lane
Harrisburg

Marcus Garvey 128
Carp Center YMCA
6 and Woodbine Sts.,

( Harrisburg 17110

continued

-30-
. . _ - _ _ _ - - - ____ .. . _ _ _



'
THREE MILE ISLAND TABLE 10
EVACUATION TIME ESTIMATES * * (Continued)
FOR THE 10 MILE RADItJS EPZ

County Name of Facility Capacity

Dauphin Little People - Hershey L" *
667 Cherry Dr.
Hershey 17033

Little People - Harrisburg East 110
4075 Londonderry Rd.
Harrisburg 17109

Playmate Day Care Center 63
4900 Constitution Ave.
Harrisburg

Strawberry Garden Ltd. 47
1107 North 17th St.
Harrisburg

York Sunshine Day Care Center 66
Missionary Alliance Church
R.D. 2 Box 10A
New Cumberland 17070

York CPC Child Development Center 40
Main St.
Wellsville 17'365

Cumberland Azthur Bursel West Shore Childrens Center 23
Grace V. M. Church
313 Herman Ave.
Lemoyne 17045

Brookside Learning Center 43
Poplar and Erford Rd.
Camp Hill 17011

Heimbach's Day Care Center 54
St. Paul's V. M. Church
Frost and Locust Sts.
Wormleysburg 17043

Lancaster Elizabethtown Child Care Center 60
75 East High t.
Elizabethtown 17022

( NCfrE Not included in the list above are 186 day care centers, each vith
' approximately 5 children maximum capacity. Although they are not' -

( listed, they have been accounted for in the residents population estimates.
'

,
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4. Summary of Population Components: As required by NUREG-0654 section
J.10.b, a summary of the three major population couponents has been
prepared for the two, five and ten mile radius at 22% degree increments.

| nese resulting sub-areas are designated as 22 degree Sectors. The
22 degree Sectors as shown in Figures 19 a,b,c, are centered about
the sixteen major compass points and defined in terms of their compass
direction and the radius rings between which they lie. The estimates
for the various population components by 22% Sector are listed in Tables
11-13.

!
,

'

C. Vehicle Estimates
.

1. Permanent Resident Population with Autos - An estimate of the number

of automobiles which might be generated by this couponent of the general
population was made by proportioning the number of autos registered-

by county in 1978 according to the county population and to the respectiva
,

populations in the political jurisdictions which lie within the EP3.
Table 14 shows the projected number of automobiles by permanent residents
by ERPA.

2. Permanent Resident Population without Auto - Based on procedures
set forth in the various county emergency plans, this component of the
general population will be evacuated by private and available school
buses from predesignated assembly or pickup points in each political g ijurisdiction to assigned reception centers for the ceaununity. The assembly ' )
or pick-up points by jurisdiction are listed in Table 15.

.

It was noted by PEMA, that approximately one hundred of the residents
} without an auto located principally in the portion of Lancaster County
I la the EPZ are Amish. The Mennonite Council has assured PEMA that theirN

.f people would self-evacuate in the event of an incident at '!MI. (9)
.

3. Tranaient Population - Recreational / Vacation and Business: An estimate

of the number of autos generated by these components of g transient,

' population are based on assumed vehicle occupancy rates:

Recreation / Vacation Travelers - 3.0 persons per vehicle
Non-Recreation / Vacation Travelers - 1.6 persons per vehicle

4. Transient Population - Employment he estimate of the number of
vehicles generated by transient employment in the EPZ is based on the
number of autos per employee by county as derived from the 197
Journey to Work for the Harrisburg, Lancaster and York SMSA's.j8fensusRese
figures are statistically apportioned to account for vehicles generated
by esployees living within a county and those working outside a county
or major sub-area in the EPZ as shown in Table 7. Thus, separate factors
were developed for each county in the EPZ and the City of Harrisburg
to be applied to the employment estimated by ERPA. This statistical
vehicle generation factor accounts for those people who work at home,
use public transit, unik to work or are at locations other than their
normal place of business. ne vehicle generation factors by county

)and the City of Harrisburg are presented in Table 16.

-32-
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THREE MILE ISLAND TABLE 11
EVACUATION TIME ESTIMATES RESIDENT POPULATION
FOR THE 10 MILE RADIUS EPZ POPULATION ESTIMATES FOR 22h SECTORS

Day (Night)

Distance from 7MI (Miles)

Direction 0-2 2-5 5 - 10

N 154 (189) 7,654 (9,439) 9,280 (11,538)

NNE 175 (216) 1,122 (1,378) 13,100 (16,394)

NE 251 (308) 842 (1,034) 2,353 (2.,8 31)

ENE 150 (185) 659 (809) 1,409 (1,759)

E 63 (77) 566 (792) 6,696 (9,731)

ESE 38 (46) 219 (317) 1,698 (2,364)

SE 73 (97) 397 (539) 2,195 (3,959)

SSE 250 (324) 472 (594) 3,835 (4,619)

S 0 (0) 1,851 (2,228) 6,545 (8,836)

SSW 7 (8) 1,296 (1,557) 2,653 (3,186)

SW 13 (16) 881 (1,059) 1,158 (1,392)

WSW 162 (196) 1,319 (1,586) 2,157 (2,593)

W 275 (333) 1,557 (1,874) 2,920 (4,006)

WNW 7 (9) 961 (1,227) 5,898 (10,721)

NW 0 (0) 724 (893) 17,369 (24,442)

NNW 0 (0) 3,433 (4,409) 11,013 (13,698)

1618 (2004) 23,953 (29,735) 90,279 (122,069)

Total Population 115,850 (158,226)

[ Note : Data obtained from the U.S. Bureau of the Census,1980 Preliminary
\ Census Predictions.

..

Reference tables to Figure 19 a for location of sectors.

-33-
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TEREC MILE ISLAND TABLE 12
EVACUATION TIME ESTIMATES TRANSIENT POPULATION
FOR THE 10 MILE RADIUS EPZ POPOLATION ESTIMATES ICR 221s SEC TRS

Day (Night)

.

Distance from TMI (Miles)

Direction 0-2 2-5 5 - 10

N 14 (2) 607 (184) 827 (434)

NNE 15 (2) 102 (15) 1,915 (1,919)

NE 22 (3) 78 (11) 204 (48),

ENE l4 (2) 60 (9) 176 (41)_

E 5 (1) 64 (10) 1,178 (524)

ESE 9 (1) 117 (154) 194 (32)

SE 19 (1) 44 (6) 465 (68)

SSE 52 (4) 60 (6) 226 (40)

. S 0 (0) 124 (20) 478 (75)

SSW 0 (0) 87 (13) 173 (27)

SW l ~ (0) 67 (9) 144 (13)

WSW 16 (2) 240 (263) 733 (1,044)

W 19 (3) 111 (16) 337 (121)

WNW l (0) 70 (10) 1,195 (533)

NW 0 (0, 233 (11) 4,310 (1,036)

NNW 0 (0) 249 (106) 1,036 (548)

187 (21) 2,313 (843) 13,591 (6,503)

Total Population (6,503) (7,367),

Notet o Data obtained from the U.S. Bureau of the Census,1980 Preliminary
Census Predictions.

o Reference tables to Figure 18 for location of sectors.
o Transient employees are defined as those working in the EPZ

''
but leaving in communities outside.

*These population estimates do not include the total daytime / night
- employment population, 1202 (400) respectively for mI.

|
,

-34-
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THREE MILE ISLAND TABLE 13
EVACUATION TIME ESTIMATES SPECIAL FACILITIES *
FOR THE 10 MILE RADIUS EPZ POPULATION ESTIMATES POR 22 SECTORS

Day (Night)

Distance from 1MI (Miles)

Direction 0-2 2-5 5 - 10

N 3,260 (1,099) 2,706 (70)
-

.

NNE 4,900 (630)
- -

NE 549 (0) 201 (0)
-

ENE - - - - -

E 4,864 (2,060)
- - -

ESE - 350 (50)- -

'\ SE 325 (0) 430 (0)
-

SSE - - - - -

S 167 (0) 2,644 (0)
-

SSW 408 (0)
- - -

SW - - - - -

WSW 580 (0)-
- -

W 320 (0)
- - -

WW 3,708 (0)
- - -

NWi 6,577 (1108)
- - -

NNW 3335 (7 15) 4,461 (0)
-

| Total 8,216 (1814) 31,569 (3918)
-

Total Population 39,785 (4,732)

Note s Figures given represent resident population for those special facilities-

identified in this study.
'

,

Reference tables to Figure 19 for sector location.
-

i
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THREE MILE ISLAND TABLE 14
EVACUATION TIME ESTIMATES
FOR ':"dE 10 MILE RADIUS EPZ PRCkTECTED NUMBER OF AL"IVMOBILES

( .' BY EMERGENCY RESPONSE PLANNING AREA
.USED BY PERMANENT RESIDENTS

Projected Number
Nucher of of Auen=nhiles

Emergency Response Persons Using Used By
Planning Area (ERPA) Automobiles Permanent Residents

1 0 0
2 1,433 797
3 515 256
4 434 222
5 748 383
6 1,870 957
7 864 480,

8 8,462 4,705
i 9 3,282 1,825

10 823 410
11 565 281

,
12 1,546 770
13 678 347
14 988 506
15 2,992 1,532
16 3,683 1,886
17 3,739 1,914
18 2,410 1,234

'

19 2,462 1,369
,

20 4,155 2,310
21 17,830 9,913
22 3,770 2,096
23 2,284 1,270
24 1,301 637
25 2,507 1,248
26 5,854 2,915
27 2,242 1,117
28 2,715 1,352
29 208 106
30 5,605 2,870
31 912 467
32 6,688 3,424
33 921 472

i 34 583 298
35 165 84
36 282 144
37 2,407 1,232
38 6,304 3,228
39 636 334
40 7,442 3,907
41 0 0
42 4,733 2,632
43 18,148 10,090

_,

44 1,462 813

(, 46 1,192 663
45 16,122 8,964

47 4,406 2,450

158,369 84,910

.. _ _ _ . . - _ .. _ -36- _ . -_ __ - -



_ _

,

-
. .

THREE MILE ISZAND TABLE 15
EVACUATION TIME ESTIMATES
FOR THE 10 MILE RADIUS EPZ LOCAL PICKUP POINTS

FOR POPULATION WITHOUT AUTOS . )
*

_% . -
County Municipality ERPA Assembly Areas

Cumberland New Cumberland Township 40 1. Manor School
2. Hillside School,

Lower Allen Township ** 39 1. Cedar Cliff School

York Determined by Local Plans
for pickup points

Z,ancaster Conoy Township 3,12 1. Bainbridge Fire Company
West Donegal Township 11,27 2nd Street

Bainbridge, Pennsylvania

Mount Joy Township ** 25 1. Maytown Fire Company-
East Donegal 'Ibwnship** 28 117 E. High Street
Elizabethtown Borough 26 Maytown, Pennsylvania

2. Friendship Fire Company
North Mount Joy Street
Elizabethtown, Pennsylvania

3. Rheems Fire Company
Harrisburg Avenue
Rheems, Pennsylvania

Dauphin Conewago Townwhip 23 1. Elementary School on Rt. **
2. Texaco Station

'

-

Derry Township 21 1. Dutch Village
2. Stoverdale Church
3. Fishburn Church
4. St. Pauls Church
5. Sand Hill & Foxanna
6. Mine & Leorden Rds.
7. Church & McCorkle
8. I-HOP Restaurant
9. Fritli Trailor Court

10. Briarcrest Gates
11. Nate Hose Garage
12. Palmdale Car Wash
13. Acme Auto Parts
14. Hershey Jr. High School
15. St. Joan of Arc
16. Front & Sand Beach Road
17. Derry & Park
18. Araba & Lyndon

i 19. Masonic Homes
i 20. Bachmanirile Saltymill

21. Meadowland & Eby
22. Spring Creek

.

continued

-32-
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j 'CE MILE ISLAND TABLE 15

(' sR THE 10 MILE RADIUS EPZ
CUATION TIME ESTIMATES (Continued)

County Municipality ERPA Assembly Areas

Dauphin Harrisburg City 43 1. Marshall School
(Continued) 2. Melrose School

3. Edison School
4. Schinmel School
5. Lincoln School
6. 14th & Market Streets
7. Webster School
8. Boas School
9. Front & Vine Streets

10. Foose School
11. 17th & Hanover Streets
12. 19th & Sycamore Streets

Highspire Borough 19 1. Flour Mill
2. 2nd & Race Streets .

3. Firehouse
4. Boro Hall Eshelman Street
5. Franklin & Eshelman Streets

Humnelstown Borough 21 1. Boro Building

.. Londonderry Township * 2,9

'

Iower Paxton Township ** 47 1. Vocational Technical School
2. Union Deposit Mall

Lower Swatara Township 46,20 1. Market Street Exit
2. Olmstead Plaza
3. Shopes Garden Civic Ctr.
4. Lower Swatara Fire Co.
5. Route 441 & Longview Drive
6. Youth for Christ, Eisenhower

Blvd.
|

Middletown Borough 8 1. Markat & Catherine
l 2. Middletown Plaza

3. Giant Store Parking Iot
4. Liberty Fire House
5. Pineford Rental Office
6. Grandview School
7. Cakhill & Spruce
8. Deatrich & Fry

Paxtang Borough 44 1. Boro Building
i

Royalton Borough 7 1. Boro Building,

| 2. Strawsburg & Penn Street

\ l

|

.

-28-
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THREE MILE ISLAND TABLE 15 , ,

EVACUATION TIME ESTIMATES (Cbntinued) ,.
'FOR 'nIE 10 MILE RADIUS EPZ % .-

County Municipality ERPA Assembly Areas

Dauphin South Hanover Township 22
(Continued)

Steelton Borough 42 1. Burdoffs Front & Chambers
2. Boro Building
3. VW Parking Iot
4. Higenic Fire Co.,

Bessemer St.
5. Cottage Hill Field
6. East End Recreation Center

.

Swatara 'Ibwnship 45 1. Chamber Hill Fire Co.
2. Bressler Fire Co.
3. Oberlin Square
4. Oberlin Gardens Fire Co.
5. Enhaut Fire Co.
6. Good Shepard Lutheran Church
7. St. Catherine - Derry Street
8. Long Manor Conan. Ctr, 19th
9. Lawnton School ,. .,

10. Rutherford Lions Club )'

11. T & C Parking Iot

Lebanon South Iondonderry Township ** 24 1. Lawn Elementary School

Not:s * The County Plan does not list any pickup points for these municipalities
** Only a portion of the political jurisdiction and population lie within the

i 10 mile EPZ.

I
l

|
!

! )
, ..

t .

, *
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THREE MILE ISIJ.ND TABLE 16
EVACUATICH TIME ESTIMATES
FOR THE 10 MILE RADIUS EPZ VEHICLE GENERATION( FACTCRS FOR EMPLOYMENT

- BY COUNTY & CITY OF HARRISBURG

Vehicles Per
Total Employees

Working in Harrisburg:
Living in Harrisburg 0.430
Living Outside Harrisburg 0.720

Pamm4nder of Dauphin Co. 0.703
Cumberland Co. 0.760,

Elsewhere 0.724
Total O.640 t

Working in Remainder Dauphin Co.:
Living in Remainder Dauphin Co. 0.662
Living Outside Remainder Dauphin Co. 0.765

Harrisburg 0.670
Cumberland Co. 0.836
Elsewhere 0.768

Total O.703

Working in Cumberland County:
Living in Cumberland County 0.691..

[ Living outside Cumberland County 0.772
\s Harrisburg 0.693

Remainder of Dauphin Co. 0.829
Elsewhere 0.763

Total 0.716

Working in Lancaster Co. (Outside City):
Living in Co. (Outside City) 0.629

3Living Outside Co. (Outside City) 0.717
| Total 0.642

Working in York Co. (Outside City):
Living in Co. (Outside City) 0.723!

Living Outside Co. (Outside City) 0.758
Total 0.733

,.

NOTE: Vehicles per total employment represents the number
of automobiles associated with total employment in
a locality. Employee base is total employment as
used in this study, which includes persons who on
the day of enumeration. walked to work or worked
at home. In addition to the above Counties, a
small portion of Lebanon County lies within the EPZ
because the County is not within an SMSA, data by
place of work is not available.

SOURCE: U. S. Bureau of the Census, Journey to Work, 1970,'

; June 1973.

J

-40-.
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5. Special Facilities - Hospitals / Nursing Homes (l), (30) - According
to the county emergency plans, the specific transportation needs for
these facilities win be determined at the time of an incident based
on patient or resident characteristics such as number of ambulatory
or non-ambulatory persons. County transportation resources including
ambulances and buses would then be anocated to each facility to supplement
facility owned or operated vehicles to evacuate the facility to a predesignated
host center. .

A list of the primary transportation resources identified in the Countf
plans is presented in Table 17. Secondary resources from adjacent counties
as identified in the County Plans have also been assumed to be available.
Mere ;_vud q greesme li M A hti: 7 A ; " 'f'un a cq: Ion q M
W rotentiar nJJitivudehihos.

6. Special Facilities - Schools / Colleges I I }
- It has been

determined in the cecnty emerg1ncy plans that evacuation of school children
win be among their first priorities. The children who normany are
assigned to district school buses win be taken to designated reception
centers where they win be released to the custody of parents or guardians.
Where schools do not normany provide bus transportation, students who
normally walk to school will be sent home to evacuate with their families
or provisions win be made for parents to pick them t.p at the school.
According to discussions with school administrators, parochial school
children who relie on public transportation, would have to find their ,

own means of transport if district school bus are not provided. The / }* schools without existing bus transportation are denoted in Table 8. -

,

Where a resident student population exists, it has been assumed that
bus transportation win be allocated from the County's transportation
resources. For students who drive to class, primarily those attending
colleges and high school, the county emergency plana assume that they
win self-evacuate, presumably to their homes to leave the risk area

; with their family. A list of the number and size of available school
~

buses by county, school and school district is shown in Table 18.
i

Because the concept for evacuation of school children varies by county
| emergency plan and by school district, a conservative approach has been
| taken in this evacuation time estimate. It is assumed that available
! school buses win be anocated to an schools in the EPZ to evacuate

the student population to their designated reception centers.

7. Special Pacilities - Penal Institutions (1), (24) - The only major
penal facility identified in the EPZ is the Dauphin County Prison.
Tne vehicle estimate for the evacuation of staff and inmates was extracted
from the draft of the Dauphin County Emergency Plans and confirmed by

l contact with the prison werden. Three buses with a capacity of 40-50
| passengers (including guards) will be supplied by the National Guard
| to transport male inmates to the Huntington State Prison. The buses

win travel along Route 22 to Huntington, Pennsylvania. Female inmates
will be transported in two caged-station wagons to the State Correctional
Institution for Women at Muncy, Pennsylvania. A convoy will be formed
with two police cars at the front and rear of the convoy and one police ,

I car between each bus. j
|

( -41-
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4 TAat2 17
THREE MILE IStAIS

.
EVACUATION TIME ESTIMATE

TRANSPO0tTATION RESOURCESFOR T11E 10 MILE RADIUS EPE
BY COUlffY FOR THE EVACUATION,

OF GENERAL AND RESIDENTIAL POPUIATION
,

l

I
j Sue Transportation Approsiaste Ilumber Approximate Number
i County manource of vehicles Dallable vehicle Capacity Asbulance Transportation Resource of Vehicles Available

York York Aree Transit 20 busee 40 seated, Fairview Tisp. Ambulance Club 1Authority 20 standing R.D. Il
Boa 360
Isew Chamberland, PA 1,7070.

'
York Transportation 17 vans 10 people / van Lewleberry Pire Co. Ambulance Club 1Club 1 bus 20 people / bus Front Street

; with wheelchair Imwieberry, PA 17319'

faci 1! ties
Manchester Ambulance Club 1Red Lion Transit 18 motor coachee 39-49 people / coach 201 York street,

Bus Company * 110 school busee 72 people / bus 84anchester, PA 17345

Dauphin Capital Area Transit * 20 busee 55 people / bus Conewego township 0
i Derry 1tnnehip 3u Greyhound Due Co. 15 buses 55 people /bue Harrisburg City 58

Highopire Boro 1' Capital sue company * 53 busee 46 people / bee Mummelatown Boro 2
1 van 12 people / van landonderry 1bwnship 1

Iower Paston Township 3.

Central Dauphin * 82 besee 72 people /bue lower Suatars Township 1 '

School District Middletown Boro 2
Pantang Doro 1Harrisburg City * 40 busee 72 people / bus Royalton Boro 0

i School District
!

South Isanover 1bwnship 0
Steetton Boro 2

| Iower Dauphin * 41 busee 72 people / bus Susquehanna Township 1
School District Swatara 10wnship 5

I

schlaget Bue om.* 23 busee 66 people / bus
*

j Marrie muses 15 busee 72 people / bus
!

} Sources 1hree Nile Islasul Emergency "

Evacuation Plane (Drafte) for
! Lancaste r, DauphineLebanon, York
j and Cwberland comity, April 1979
,

; continued.
,

! , ,
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'INREE MILE IstAND
EVACUATIOII TIME ESTIMATE TABLE 17
FC3 Tits 10 M112 DADIUS EFE

(Continued )

aue Transportation Approximate Nimeber
Approximate NumberCounty Resource of vehicles Available Vehicle capacity Ambulance Transportation meeource of vehicles Available

Lancaster med moes Transporta- 35 busee 72 people / bus Warwicktion Authority 1
Leola 1
Mempfield; Conestoga sus Co. 13 coaches 45 people / coach Manheim township Ambulance 2

1
j

Baet lampeter 1, Penn Highesay Trane.
lesw Holland Il Cbmpany 7 ooaches 43 people / coach West End

3 1
Christianai Johnson Due service * 90 buses 55 people / bene Armstrong (m.p.) 1

1
,

Conestoge view 1i Wartel aus servloe* 65 buses 48 people / bus lancaster Medical Transport 1
Hoeneet 1Schults Transportation * 30 buses de people / bus Providence Toimship 1

[ maymond E. Croff*
s.: auses 23 buses 72 people / busa

' Cimberland West shore Distriot* 2 buses 24 people /bue llow Cumberland| 4 buses 84 people /bue (Ambulance 10)24 busee 66 people /bue Loeser Allen
34 busee 72 people / bus (Ambialence 112 and 212)

Lieburn! sunderland Chevrolet 50 buses 66-72 people / bene (Ambulance 24)
,

j 17 vans 10 people /ven
I

l 14banon A.P. Bucks 17 busee 72 people / bus Lawn Fire Co. Ambulance 1and sone 3 vans 12 people / van lawn, PA

.

3 station wagone 9 people /wegon

sources Three M11e Island
meergency Evacuation Planee ote, ,,,eee m. -ani.. ar. cont,.ct.d m .v,..uat. .u .tud.nt. ,ro. .o ooi. i.efore a.. .u,,, in t, ev.ou.uon <- re > ~ - ~ = -of the general and reeldent population (rsee table 10). **

_

April 1979.

i

*
i

~. /
,

.
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THREE MILE ISLAND
EVACUATION TIME ESTIMATE,

'

FOR THE 10 MII.E RADIUS EPE TAELE II

(Continued )

; Bus Transportation Approximate Ntamber'
C;tunty Resource of Vehicles Available Vehicle capacity Ambulance Transportation Besource of vehicles Available

Approximate Number

Lancaster med pose Transporta- 35 busee 72 people /bue Warwicktion Authority 1Leola
1

Hempfield0)nestoge sus Co. 13 coachee 45 people / coach Manheim mwnshly Ambulance
1

2
Pom Highway Trans. East Lampeter

1New HollandCompany 7 coaches 43 people / coach West End 1

1ChristianaJohnson sue Service * 90 buses 55 people / bus Armstrong (R.D.) 1
1Conestoga viewwarfel pue service * 65 busee de people / bus Lancaster Medical Transport 1
I

HowmetSchults Transportation * 30 busee 48 people / bus Providence hwnship 1
1

[ Raymond E. Groff* Straeburg
1isa Buses 23 busee 72 people /buee

Ctemberland West Shore District * 2 buses 24 people /bue New Cumberland4 busee 84 people / bus (Ambulance 10)24 busee 66 people / bus Lcwer Allen
34 busee 72 people /bue (Ambulance 112 and 212)

Lloburnsunderland Chevrolet 50 busee 66-72 people / bus (Ambulance 24)
i ,

17 vane 10 people / van

Lebanon A.P. Bucke 17 busee 72 people /bue I, sun Fire Co. Ambulanceand Sone 3 vans 12 people / van Lawn, PA
1

3 station vagone 9 people / wagon
.

,

j sources nroe Mile feland
! e t ... Emergency Evacuation Planeo.e. bu. -a.,1.. ar. - t. .v.cuate au .tud.ne. ,ro. .c,.ool. wfor. a..i.u,,, in o,. .v.cuou.n ; ;rgi g r ;=;;.of the general and resident population (see table 18) .

,
,

April 1979.

d

b
.
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THREE MILE ISLA!E) TABLE 18
EVACUATION TLME ESTIMATES
FOR THE 10 MILE RADIUS EPZ TRANSPCRTATION RESOURCES BY COUNTY

FOR THE EVACUATION OF SGOOL FACILITIES

Approximate Number of
County Transportation Resource Vehicles.Available Vehicle Capacity

York Red Lion Transit Bus Co.* 110 buses 72 students / bus
18 motor coaches 39-40 students /'

Motor Coach

West Shore School District * 2 buses 24 students / bus
4 buses 84 students / bus

24 buses 66 students / bus
34 buses 72 istudents/ bus

Gross School Bus Service 25 buses 72 students / bus

Central York School
District 31 buses 62 students / bus

Cumberland West Shore School District * 66 buses 66-84 students / bus

Iancaster Red Rose Transit Authority * 10 buses 40-50 s udents/ bus

Conestoga Transportation Co.* 2 buses 49 students / bus
3 buses 47 students / bus
5 buses 45 students / bus
3 buses 41 students / bus

-

Johnson Bus Company * 90 buses 55 students / bus

Warfel Bus Service * 65 buses 48 students / bus

Schultz Transportation * 30 buses 48 people / bus

Raynend E. Groff Buses 23 buses 72 people / bus

Dauphin Capital Area Transit * 20 buses 55 people / bus

Capital Bus Company 53 buses 46 people / bus
1 van. 12 people / van.

Central Dauphin School
District 82 buses 72 people / bus

Harrisburg City School
District 40 buses 72 people / bus

4

Lower Dauphin School
District 41 buses 72 people / bus

Schlage1 Bus Company * 23 buses 66 people / bus

Harris Buses * 15 buses 72 people / bus

*Noto These bus ccmpanies are to evacuate all students from schools before
assisting in the evacuation of the general poculation (see table 17) .

._, _ _ . . _ _ . . _ . - __ _ _
-44-
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III. EVACUATION ROUTING \~

A. Route Selection - he primary evacuation routes used in this evacuation
are shown in Figure 20. nose routes represent a composite of the original
evacuation route network which was selected by the Pennsylvania Emergency
Management Agency (PDIA) in concert with the Pennsylvania Department
of Transportation (P
by Parsons Brinckerhoff. g and supplemental routes which were selectedRese primary routes generally incide
the major State and Interstate highways as well as major local route
in the 10 mile EPZ. Se primary routes were selected to Provide a contigious
network which if expanded beyond the 10 mile EPZ could be used to expedite
an evacuation of the population out t ** ** ""SS**t'd i" th*Pennsylvania Emergency Respmse Plan,T339 *The supplemental routings

'

circumvent, where practical, potential bottleneck locations (32) . He
selected evacuation routes were then traveled in order to assess their
sufficiency for evacuation purposes and to determine the characteristics
(number of lanes, lane and shoulder widths or lateral clearance, location
and operation of traffic controls, and operating and posted speeds)
required for capacity determinations.

The majority of local roads are of a rural character which, based on
limited field observations made by Parsons Brinckerhoff on January 5-
6,1981 constitute narrow two lane pavements 18 to 22 feet in width
with abrupt vertical curves, no shoulders and little side clearance
and in some instances sharp horizontal alignment. nese geometric restrictions
not only limit a d-iver's sight distance; but restrict traffic carrying ,

:

capacity and travel speed. Thus, these routes are used as secondary
evacuation routes for local residents to access the primary routes.
In the event a primary route is blocked, local roads could provide a
back-up capability for the local comununities.

In selecting the original primary evacuation routes, PENNDOT established
several objectives upon which to base their decision including their
knowEPZ:ge of the physical and operating characters of roadways in the

o he route must be in the general direction of the Reception
Centers to which the community has been assigned.

I o The route from a community should be as direct as possible
I

causing the least interference with internal traffic movements
and evacuation routings from adjacent communities.

o he route should provide the safest and quickest controlled
path from the risk area.

o Traffic should be distributed to routes in such a manner as
to minimize potential delays because of overloading.

o Routes where physical conditions exist such as narrow bridges,
| flooding or abrupt changes in available traffic lanes should
'

be avoided. g

)

-45-
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B. Traffic Manacement Procedures - PINNDOT has also indicated that special
traffic management proceduresof traffic from the risk area.g be enacted to facilitate the flowSuch procedures would includes

Assigning traffic control personnel at major points whereo
evacustion routes meet and at interchange rags.

Detouring through-traffic on limited access facilities byo
barricading the roadway at the EPZ and at strategic interchanges.

Directing actorists to use two lanes at single lane on-ragso
where shoulders are sufficient.

Opening right-of-way gates to limited access highways sucho
as at the Middletown Service Area on Route 7G, at Highspire
and at Colebrook.-

.

In addition, PENNDOT has arranged with the Pennsylvania Turnpike Authority
to open the toll barriers on Route 76 to expedite the flow of evacuees
from the area. Moreover, it is assumed that ths primary evacuation
routes would operate with normal two-way traffic patterns except on
any existing one-way streets or rags. This operational strategy would
not only permit emergency units, special transportation vehicles and
residents of the evacuation zone to circulate in the EP3, but would
also minimize the possibility of a total blockage of a route because
of an incident such as a vehicle accident. If an accident did occur,
other traffic could be directed around that point in the opposing travel
lane (s) . However, in the event a primary route would become impassible,
local roads could be utilized.

The rerouting of evacuees to a local roads would be at the direction
of the State Police or PENNDOT. The actual iglementation of such a
diversion could be acccanplished by traffic control personnel assigned
to strategfc detour locations and/or by emergency radio broadcasts.

C. Roadway Link Characteristics ' '

The characteristics of the selected evacuation routes are summarized
in Table 19. These characteristics are identified by the major links
in the evacuation route network as shown in Figure 20. A link represents
a contiguous roadway segment where the physical and operating characteristics
are similar, a portion of a contiguous route which is intersected by
another primary evacuation route or where additional traffic is loaded
onto the route. When a route crosses a Sector boundary, the number
is extended one link beyond the sector being evaluated to facilitate
time estimates. The links are identified by route name and/or number,
number of lanes (outbound direction), free flow travel speed, designated
capacity and route classification, i.e.:

Limited Access Highway;(LA) -

(PH) Primary Highway;-

(SH) Secondary Highway;-

(SR) Slip Ramp;-

(LR) Loop Ramp;-

(IC) Direct Connnection;-

-46-
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(. THREE MILE ISLAND TABLE 19.

EVACUATION TIME ESTIEATES
FOR THE 10 MILE RADIUS EPZ SEIJCTED PRIMARY EVACUATION

ROUTE CHARACTERISTICS

PRACTICAL
LINA DESCRIPTIDN (INA MUMSER CAPACITY

L INR LENGTH SPEED OF L ANES OUT80UND ROADWAY-

NUMB ER HAINLINT FROM TO IMILESI' iMPHI OUTBOUND ~ iPCE/ HOURI C LA SSI FIC A TION

1 AIR ACC RD HAR AIRPRT EXIT 283E 1.4 55 2 4000
2 AIR ACC RD EXIT 283E ' RT 283W DC ~~ ' O .3 -- - -~ ~ 5 5 1 1600

-LIMITED ACCESS
PRIMARY HWY

3 RAMP AIR.ACC RD RTE.283W C.3
4 RTE 283W AIRPT CONN 8283N RAMP 1.1~

35 1 ~$500 RAMP
-

55 2 4000 LIMITED ACCESS
5 1283N I-233W RMP CH HL RAMP 1.6 55 2 4000 LIMITED ACCESS
6 12 83N CH.HL. RAMP SEGIN SEVR 0.0 55 2 4000 LIMITED ACCESS
7 RAMP BEGIN SR, , RTE 322E . . 0. 3 . __ _ _,3 5 1 1200 RAMP
8 RTE 322E I 283W ACC MUSH HL RD 3.5 55 2 1400 LIMITED ACCESS
9 RTE 322E MUSH HL RD CH HL AD

. . 1. 0. _ ... ._ S 5 2 950.. _ PRIMAR Y HWY
10 RTE 322E CH HL RD LD SWAT LN 0.6 55 2 3400 PRIMARY HWY
11 R T E 322E , LO SWAT LM. RT 39 LOOP . 1. 3 51 2 3800 PRIMARY _%WY
12 RAMP BEGIN LA END LR 0.2 20 1 400 RAMP
13 RT 39 ENO LR ..., JNCT39(743. _ .2 3. 45 1 550_, ,,, PR I MAR Y . , HWY._

14 GR ANOVI E WR MARGATE OR RTE 39 0.8 25 1 1140 SECONDARY HWY
15 Ot VONSHIRE E STHNVRTWS.JTE 31' _ .. __1 1 25 1 106 0 _ __. 5EC DND A R Y HWY .
16 RED TOP RD STOUDT RD RTE 39 1.5 25 1 1060 SECONDARY HWY
17 GRN Yt.t L E Y HOERNERSTN ATE 39.. ... 1.5 30 1 1060 . . 5EC OND ARI.N_WY_
18 RTE 39 GRNOVEW DR RED TCP RD 1.3 50 1 1300 PRIMARY HWY
19 RTE 743 JNC T743/39 SND SCH RO 40 45 2 2330 . P R I M AR Y . NwY .
20 RTE 743 SND SCH RD $5a 743 EXT 1.0 45 2 3920 PRIMARY HWY
21 RTE 743 . . 55 3 743E XT . INTGRVL AD . _0.6 45 1 1200 f R I MAR Y._ HWY .
22 RTE 743 INTGRVLROC DERRYTWSPL 0.T 45 1 1600 PRIMARY HWY
23 RTE 7435 RTE 743N. . CHOC. AVE ._ . 0.5 15 1 _.100 RRIMABY.,_NWY_
26 CHOC AVE ORCHARD RD RIDGE RD 0.3 35 1 levu pagM4Ry Hwy

'

25 CHOC AVE RIDGE.RD _._JNCT 743N 0.1 J5 1 1_490 ,gR g ngRy,_pwy ,
26 CHOC AVE JNCT 743N JNCT 7435 0.0 35 1 1490 PRIMARY HWY
17 CHOC AVE ..JNCT 7435 HOMESTEDRD ..D,1 25 1 1490 _teg g naR y ,, wWt,
28 W MAIN ST HOMESTED R S LINGEL A 1.6 40 1 1490 PRIMARY HWY
29 W MAIN ST 5 LINGEL A..NCS RR ST . . 1. 2 25 1 14_90 _pg g PAR y_,,,,gwy _
30 W MAIN ST NES RR ST NES GRNT 5 0.1 35 1 1320 PRIMARY HWY
31 W MAIN ST. NES GRNT 5 JNCT 1175 _ . 0.3. 35 1 950 ..PR I MAR Y., NWY .
32 RTE 422 JNCT 1175 N LOND TWN 1.2 45 2 3800 PRIMARY HWY
33 RTE 7435 RTE 422 ELM AVE . 0 . 2 .. .. _._ 2 s 1 _ 1230 SECONDARY HWY
34 RTE 7433 ELM AVE . GOVERNOR R 0.5 35 1 410 SECONDARY HWY
35 RTE 7435 GOVERNOR A PISH 8 URN R 0.5 . 35 1 _ __._.1140 . PR I MA R Y. HWY.-

* 36 RTE 7435 F I SH8 UR N R MULEN8RG A 0.6 35 1 1490 PRIMARY HWY-

37 RTE 322E AT 743 NES HMESTD RD. 0.5. _ _40 1 __ . 560 PRIMARY NWY
38 RTE 322E HMESTD RD. ME ADOW LA 0.7 40 1 1490 PRIMARY HWY
39 RTE 322E MEADOW LA DPMN CD LN 1.2
40 RTE 322E DPHN CD LN LYMAR AVE ^ 0.7

. 55, 1 . . . .. 1490 PRIMARY HWY
35 1 1490 PRgMARY hwy

41 RTE 322E L YM AR AVE JNCT 11FNS 0.7 35_ _ t 500 PRIMARY HWY
42 CLBR004 RD RTE 322E 8 ELL RD 0.3

.

30 1 990 SECOND ARY bdY
43 8 ELL RO. CLESRR RD LAWN RD 1.0 30 .__..1... 1410 SECONDARY NWY
44 SELL RD LAWN RD PATRICR RD 1.5 45 1 1410 SECOND ARY HWY
45 P A TR IC K RD L8NN CO LN RTE 117 12 45 ....._1. 1060 SECONDARY HWY
46 PATRICR RD RTE 117 LAWN RD 1.5 45 1 1060 SECONDARY HWY

.' . . . . . _. .

o
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TABII. 19
EVACUATICN TIFE ESTIF.ATES

.

FOR THE 10 MII.E RADIUS EPZ (continued).

. . _ _ _ .. PRACTICALLINC DESCRIPfl0N LINK NUMBER . CAPACITYLIMR -

LENGTH SPEED . 0P LAhES OUT 80UND ROADWAYNUMBER MAINLlHE FROM 70 IMILE55 tMPHI OUT80VND IPCE/MOURI CLA55tFICATION...... ...... .. .......... ... .. .. ... ...... ........ .... .... .......... ..

of EPLER Ru. ATE 117 RTE 341 1.8 M t 1060 .. SECONCARY HWY48 RIE 341E R TE 341 WA TER RD. 0.7 45 1 1140 PRIMARY HWY
..

49 WATER ST RTE 341W RTE 341 1.5 .....__55 t 1140 ___.. PRIMARY HWY .50 RTE 341W BORDER LA EPLER RO. 1.6 45 1 1140 PRIMARY HWY51 RTE 341W RTE 743 LBMN CO LN 2.0 . 41 1 _1140 . .PRIMAR Y HWY ._..
52 R TE 341W OLD HR5HYR RTE T43 3.5 45 1 1140 PRIMAR Y HWY$3 RTE 34th csascoK Ro. AGc ar.283 3. 0 . .__ 3 5 1 ,1060 . ... PRIMARY HWY54 ACC RO 283 RTE 283E RTE 341 _ 0.5 45 1 1490 PRIMARY H WY55 GYRSER S CH HILLSDLE D . HAR58RGPRE. .1.4 M i 1140 SECONDARY HWY56 GYASCR5 CH RIVER RD HILL 5DLE D 0.8 45 1 2060 SECONDARY HWY _5T PECR$ RD RIVER RD. . _ ZION R0 _ Q.5 45 1

106 0. .. _ SE CDND ARY. HWY . ..58 ZION RD PECR5 AD HILL 5DLE D 0.6 4S 1 1060 SECONDARY HWY59 HILLSDLE D 2 ION RD . GYR$ERS CH_... 1.0 _. _ 35 1 1140. ._JECONDARY HWY60 RTE 441N GYRERS CHR ROYALTON 1.5 45 1 1490 PRIMARY HWY61 RTE 441N ROYALTON . BURD.ST . D.5. is i 1490. PRI MAR Y_ HWY ..62 S UR D S T. N UMSERL 5 CANAL ST. 0.2 20 1 1140 PRIMLRY HWY63 UNION ST RTE 441 EAMUS ECW . 0 2 _., M t 700 _ JRIMART. SWY .64 UNION ST EAMUS ECW W MAIN ST 0.2 25 1 490 PRIMARY HWY66 UNiCN ST E A00$vELT 08ERLIN RD ...0.5 40 1 1140___ PRIMART HWY ,67 UNION ST OSERLIN RD 283E RAMP 0.8 35 1 8140 SECONDARY HWY64 RAMP OBERLIN AD RTE 283E 0.3 . ._30 t ._1200. . _ . RAMP.69 RAMP MDLTwN RD ATE 283E 0.3 35 1 1000 RAMP70 RAMP ACC RD 283 RTE .183E _0.2 _. _4 0 t _1200
_ . SECONDARY HW I

RAMP til FALMOUTHR3 RTE 441 HILL 50LERD 2.1 35 1 106072
HI LL 50L ERO CREER RD . HILLSDLEAD0.8 35 1 1960 SECONDARY HWY

FALMOUTHR0 0.8 . _15 . _ 1 . _ 1060 SECONDARY HWY73 CPEER R0 COVER 8R RO
74 FALMOUTHRD HILL 50LERD W.HIGH ST 4.3 . . 4075 W.HIGH ST PALMOUTHRD MARRET ST 0.5 40 z

_L_ __ 1060 SECONDARY HWY
1 1060 SECONDARY HWYF6 MARRET ST W&EHIGH ST LINDEN AV 0.5

T7 LINDEN AV MARRE T ST N.H ANOVE R 0.2 . 25 = J __ __.. 1410 PRIMAR Y HWY
35 1 1240 SECONDARY HWY78 stasusT RD. MT GRETNA 28E RAMP 0.8 3579 RAMP MEksEET RD. RTE 283E 0.5 40

. .1 . .. 1200 PR IM AR Y HWY.

1 1200 RAMP80 MT GRETNA RTE 241/743 LE8AM CO L 4.0 4 5 _ _. . 1 . .., 1140 PRIMARY HWY81 MT GRE TNA LESAN CO L RAILROADST 3.7 55 1 1140 PRIMARY HWY82 N .H A NO VE R EHMMLSTWN LINDEN ST 0.2 35 1 . ._ . 1490 SECONDARY HWY83 E.HIGH ST . 5 MARRET57 CHE STNUT ST 0.5 25 1 1410 PRIMARY HWY84 ELIZT'dN RD .GRNTREE ST SMNY8URNRD 2.2 40 _, , _1 ..

1060 SECONDARY HWY
1410 PRIMARY HWY85 GkN TREE RD E L IZ T uN RD RIDGE RD 0.8 45 1R6 GR NTRE E RJ RIDGE RD ENT 283E 1.3 45 ... % . 1060 SECONDARY HWY87 RAMP GRNfREE RD RTE 283E 0.5 40 1 1200 RAMP88 CLOVENLFR0 ATE 230 ENT 283E 1.0 40 . . . . 1. 1410 PRIMARY HWY89 C MERIERD. (HRR$8RGRO RTE 230 0.1 10 1 1060 SECONDARY HWY90 MAYT0dN R0 STONEMILR0 743/FAMNR0 0.2 40 1 1140 PRIMARY HWY91 FOREMAN R3 743/FRMNRD ANCHOR RD 1.0 35 1 1060 SECONDARY Hbf92 FOREMAN RO ANCHOR RD FOREMAN RD 0.0 35 1 1960 SECUM?ARY HWY *93 ANCHOR RD FOREMAN RD SCHWANGERR 01 35 1 1230 SECONDARY HWY

.

l.
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THRTE MILE ISLAND

TABLE 19EVACUATION TIME ESTINATES
,

FOR THE 10 MILE RADIUS EPZ
(continued)

LINK OESCRIPTION LINK PRACTICALL INK - - - - - - - - - - - - NUM8ER CAPACITY---
LENGTH SPEED OF LANES OUT80UNO ROA0WAY

-- -
MUMufR MAIHLInt FNON TO IMILESI IMPH) DUT80UNO IPCE/ HOURI CLASSIFICATION
......

.......... .......... ...... .. ....... ....., .,........ .......... ..............94 SCHWAN GE RR AidCHOR RO 5 MARKETST 0.0 35- ~ ~~ 1 1140 SECONDARY HWY
95 RTE 230 SCHWANGERR CLUVERLFRO 1.0 55 I ~' ' 10TO PR I MAR Y HWT
96 RTE 230 CLOVERLFRD SNYOER RO. 2.0 55 ~2 3680 PRIMARY HWY
97 RTE 2JO SNTDER RO 5. ANGLE ST 0.6 35' 1' ~ ~ ' 660 PRIMARY HWY
98 R TE 230 5. ANGLE ST kE W HAVE N 0.7 35 1 T40 PRI MAR Y HWY
99 RTt 230 NE WHA VEN ST SMARKETST. 0.1 35 1 72 0 PRIMARY HWY

100 RTE 230 5 MARKETST N 84RSARAS 0.2 3 5... 1_ _ 660 PRIMARY HWY
101 RTE 230 N 8AR8ARAS E8vCHGESR0 2.0 35 1 1490 PRIMARY HWf
102

MAR IE T TAST RICHLANDLA WONGALSPAG 1.1133 MARIETTA5T ROCKPOINT RI CM L ANDL A 32 , , , .25 1 _ 1060 PRIMARY HWY40 1
._

1140 PRIMARY HWf
104 RUCKPf11NT COLEBROOJs *TE 141 0.8105 socxporar RTC 743N t tE8R00KR 1.5 _ .. ., 5 0 1 , . _ A 14 0 . . PRIMARY HWY35 1 1140 PRIMARY HWY
106

DNGAL5PRG5 MAYTOWN RD LL J'R00KR 1.8 40 1 1060 _ __ SECONDARY HWf
107

CULE8M0JKR MTNGH5ERNR DNGAL.PRG5 0.0 10 1 1060 SECONDARf HWY
108 Df 4C A L 5PR G S CULE8R00ER 5. ANGLE $1 . 2.0 .

35 1 1140 SECONDARY HWY

35 1109
b DNGAL 5T 5 ANGLE ST NE W H AVE N 1.0 1060 . 5ECONDARY HWY _110 RTE 283E GRANT ST MT.J0f ROY 4.6. ___.. 55 2111 RTE 283E RTE 230AAA LANCAST CU 3.7 55 2 3760 LIMITE0 ACCESS

3760 _. ... LIMITED ACCESS .112 00ERLIN 80 UNION ST .AIRPORTACC .. 1.5 _ ...35 1113 1-T6 JCT 283 MIDOLTW RD 2.2 55 2 3760 LIMITED ACCESS .
__ 1060 _.5tCONDARY HWY114 1 T6 LEBAN CC L RTE 117 . _ .3.5 ._ _ 55 2 3760 ._I,IMITED ACCESS.115 E MAIN ST N UNION ST VINE ST 0.2 30 1 810 PRIMARY HWY

116 E MAIN ST VINE ST. . COLEBROOKR 1 1.. 35 1 _1410 _ PRIMARY , HWY..IIT E MAIN ST CULE8R00KR GEYERS CH 0.8 50 2 3800 PRIMARY HWYh 118 RIVER RJ FALMOUTHR0 RTE 241N .. 3.0 5_0 1119 RTE 241N RTE 441 8055LER RD 1.8 40 1 1140 PRIMARY HWY .
. _149 0._ .. 1R I M AR Y HWY120 RTE 241N MASONIC DR S MARKETSI 0.3 25 3 ._.260 . .. PRIMARY HWY121 5 MARKET 57 BAIN8R ST E.HIGH ST 0.1

.

25 1 TTO PRIMARY HWY
122 RTE 44tE R TE 241N RTE T43N 6.7 .__ 5 5 1 .1010 PRIMARY. HWY
123 RTE 441E RTE T43N RTE 23N 2.6 55 1 1490 PRIMARY HWY124 MAR 58RGPKE hlL50N ST AIR ACC R0 1.0 4 5 ___ 2........ 3800 PRIMARY . HWY
125 SECONO ST LUM 6ER ST BROAD ST 0.1 35 1 950 PRIMARY HWY126 SECOND ST URDAD ST EISEN BLVO 0.1 . 35 __1 141012T

5 FRONT ST EISEN SLVO SWATARA ST 28 35 1 1410 PRIMARY HWY128
5 F RCN T 57 SWATARA ST LOC US T S T. 01 pRggARy hwy

129 5 FRONT ST LCCUST ST CONESTOGA U.2
. 25 1 1410 pRigARy hwy

30 1 1410 PRIMARY HWY110
CAMERON ST SYCANDREST PAETON ST 0.3 35..____. 1 _ .. 1410 PRIMARY HWY

) 0.sM M 131 W L,i L i- TAYLOR BR MACLAY ST 1.0 35 3 13TO PRIMARY HWY
d *132 M G,i ii ' WALNUT ST TAYLOR 8R 0.5 35PM 1J3 'W $7 MAPLE ST WALNUT S T 0.0 35

__ 3 1370 PRIMARY HWYeod f " Or :T- CHE STNUT $T MAP 1.E ST 00 35. ,_. 1_. 2370 PRIMARY HWY
- (g;g hd c.t.l u 3 23R0 PRIMARY HWY135 ?% ~ 37 LINE ST CHESTNUT 5T 02 35 3 J320 PRIMARY HWY136 Y ^1 M Z U L 2":0 ;7 LINE ST 0,0 35 2 1790 PRIMARY HWf13T P A K TON $1 C AMERON ST 5.2ND ST 0.2 35 2 3520 PRIMARY HWY130 P A XT ON 57 C AMERON ST 5 13fH ST 03 35 2 1290 PRIMARY HWY139 PAxTON ST 5.137H ST 5.177H ST 03 35 2 1560 PRIMARY HWf

LS cf d & ikvbdt,

i

~k :
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THREE MII.E ISLAlc
TABLE 19

EVACUATION TIME ESTIMATES
FOR THE 10 MILE RADIUS EPZ (continued)

PRACTICALLINK DESCRIPTION LlHKL INE - - - - - - - - - - - - NUM 8 ER CAPACITY-- LENGTH SPEED OP LANES OUT8OUND ROADWAYNUMBER MAIMLINE FRUN TO IM1LEst IMPH) OUT80UND IPCE/ HOURI CLASSIFICATION...... .......... .......... ...... .. . .... ..... ,,........ .......... ....... .....
94 SC HW AN GE R R ANCHOR RD 5 MARKETST 0.0 35

5 5 ~ ~ ~ } ~ ~~ ' 1140 SECONDARY HWY95 RTE 230 SCHWANGERR CLOYERLFAQ 1.096 RTE 230 CLOVER LF RD SNY0ER RO. 2.0 55 ~ ~3' ' ' ' 3680 PRIMARY HWY

1 10TO PR I MAR Y HWF
9? R TE JJO SN YDE R R O 5. ANGLE ST 0.6 35 1 660 PRIMARY hwy98 RTE 230 5. ANGLE ST NE W Havt h 0.7 35 1 740 P RI MAR Y HWY99 RTE 233 NEWM4WENST SMARKETST. 01 35 1 720 PRIMARY HWY100 RTE 230 5 MARKET 57 N SAR8ARAS 02 35 _ 1 _ .. 660 PRIMARY HWY101 RTE 230 N SAR84RA5 E8 YCHWE5 RO 2.0 35 1 1490 PRIMARY HWf102 MAR IE T TAS T RICHLANDLA WONGALSPAG 1.1. _... 25 1

. 1060 PRIMARY HWY103 MARIETTA$T ROCKPOINT RICHLANDL A 3.2 40 1 1140 PRIMARY HWf104 RUCKPnINT COLE 8R00KR RTE 141 0.8 .. 50 1 .. ,1140 , . PRIMARY HWY105 macxponrr RTE 743N CULEBRODER 1.5 35 1 1140 PRIMARY HWY106 DNGAL5PNGS MAYTOWN RO COLE 8R00NR107 COLCBMCunR MTNGHSERNR DNG AL 5PRGS ,
1.8 40 1 1060 __ SECOND ARY HWY0.0 to 1 1060 SECONDARY HWY108 04GA L 5PR G5 CULEBR00ER 5. ANGLE ST .. i.9 . R 1 1060 SECONDARY HWY _

109 W ONCAL ST 5 ANGLE ST NE W HAVE N 10 35 1 1140 SECOMOARY HWY110 RTE 283E GRANT ST MT. JOY ROY _ .4.6... _. 11 2111 RTE 283E ATE 230AAA LANCAST Cu 3.T 55 2 3760 LIMITED ACCE55
3760 .. ... LIMITED ACCESS.112 00ERLIN RO UNION ST ,AIRPORTACC .. _ 1.5 . .. 35 1113 1-76 JCT 283 MIDDLTW RO 2.2 55 2 3760 LIMITED ACCESS .
1060 SECONDARY HWY

,

114 I 76 LEBAN CD L RTE 117 . .,_ 3 5 . . _ 55 7
3760 ____ LIMITED ACCESS.115 E MAIN ST N UNION ST VINE ST 0.2 30 1 810 PRIMARY HWY116 E MAIN ST VINE ST._ .COLEBR00KR _ .1 1 35_ 1 _1410 PRIMARY HWY117 E MAIN ST CULE8R00KR GEYERS CH 0.8 50 2 3800 PR I MAR Y HWY118 RIVER RJ FALMOUTHR0 RTE 241M ., ,30 10 1119 RTE 24tN RTE 441 8055LER RD 1.8 40 1 1140 PRIMARY HWY .

._,,149Q. _. fRIMARY HWY
120 RTE 24tN MA$0NIC OR 5 MARKETST . 0.3 _ 25 1 ._ 260 .__ PRIMARY .H WY
121 5 MARKET 57 DAIN8R ST E.HIGH ST 0.1 25 1 770 PR I MA P Y HWY122 RTE 44tE RTE 241N RTE 743N 6.7123 R TE 641E RTE 743N RTC 23N 2.6 '._ 5 5 I . 1010 . PRIMAR Y . HWY55 1 1490 PRIMARY HWY124 HAR 58R GPK k blL50N ST AIR ACC R0 1.0 45 Z.. . _ . 3800 PR IMA R Y . HWY
125 $ECOND ST LUM 6ER ST 8R040 ST 0.1 35 1 MO PRIMAPY HWY126 SECOND ST WR040 ST E!5EN 8LVO 0.1 ~. 3 5127 5 P RON T S T E!5EN SLVD SWATARA ST 2.8 35

-~1 1410 pRgnaRy hwy
g 1410128

5 FRCN T 57 SWATARA ST LOCUS T S T. 0.1 . 25 i 1410
pR g MAR y hwy

129 5 F R ON T ST LOCUST ST CONESTOGA U.2 30 1
.

1410 PR I MAR Y HWY
pggg4Ry hwy

130
C AMERON ST S YC AMOR E ST PAXTON ST 0.3 35 ___ _ 1 .. 1410 PR IMAM Y NWY131 FRONT ST TAYLOR BR MACLAY ST 1.0 35 3 1370 PRIMARY HWY132 F3DNT ST WALNUT ST TAYLOR OR 0.5 35 3 1370 PRIMARY HWYIJ3 FRUNT ST MAPLE ST WALNUT S T 0.0 35 3 23RD PRIMARY HWf

__

134 FPONT ST CHESTNUT 5T MAPLE ST 0.0 35....J.. 2370 PRIMARY HWY135 FRUNT 57 LINE ST CHESTNUT 5T 0.2 35 3 J320 PRIMARY HWY136 PAITGN ST 5.2ND ST LINE ST 0.0 35 2 1790 PRIMARY HWY137 PA ATON ST C AMeiRON ST 5.2ND ST 0.2 35 2 3520 PRIMARY HWY138 P A A T ON ST CAMERON ST 5 13TH ST 0.3 35 2 1290 PRIMARY HWY139 PAxTON ST 5 13TH $7 5.17TH ST 0.3 35 2 1560 PRIMARY HWf

i
,

\
.

'
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THREE MILE ISLAND TABLE 19 % ..
EVACUATION TIME ESTIMA1TS
FOR THE 10 MILE RADIUS EP2 (continued)

4e

PRACTICAL
LINK OESCRIPTION LINK NUMSCR CAPACITY

L INK LENGTH SPEEu 0F LANES CUT 80UNO RCA0WA Y
--- - - - - - - -

NJ MB ER MAINLINE Fs04 TO IMILESI IMPHI OUT80UND ClyMOURI CLASSIFICATION

140 RAMP 5.177H ST I-83W O.0 20 . , L. 1000 RAMP
141 5 1 T TH ST PAXTUN ST I-83W RAMP 01 25 1 1230 SECONDARY HWY
I42 OtRRY ST 19TH ST 177H ST 0.1 25 t

143 Ot;RR Y ST ITTH ST 12 M ST 1.2 25 1 . . . . 1230
PRIMARY HWY

1410 PRIMARY HWY
144 12 m ST OkRRY ST MARKET ST 01. 25 1

__. 1230 PRIMARY HWY
1410 PRIMARY HWY

145 MARKET ST 12m ST CA ME RON ST 0.1 25 1
146 CAMERON ST HARKET ST HERR ST 0.5 .. 35 Z_ .2110 PRIMARY HWY
147 RTE 230 HERR ST ROUTE 22 0.7 35 2 880 PRIMARY HWY
148 RTE 230 ROUTE 22 . ELMERTONAV_. 0.5. .35 2 1690 PRIMARY HWY
149 RTE 22E INF TRY HOG CAMERON ST 0.3 35 1 1490 PRIMARY HWY
150 RTE 22E 17 TH ST .INFTRY HOG 0.5... . . 3 5 i 1490 . _ PRI MAR Y . HWY .
151 ATE 22E Hk R R ST 17 TH ST 0.0 35 1 630 PRIMARY HWY
152 RTE 22C $ PRGR$55T WLNT/FOR$T ._ 0.5 . .. 3 5 2 _ 2070 PRIMARY HWY ..
153 RIE 22E WLNT/ FOX 57 LC ST/ PNR SE 0.3 35 2 1540 PR IMAR Y HWY
154 RTE 22E LC ST/PNA$E ENT83WLNUT ,

0.0 20 1 800 RAMP
0.6 _ _35 2 .3800 ...fRIMARY HWY..

155 RAMP RTE 22E 1-83N
156 I- 8 3N RTE 22 ENT I-83W RAMP 0.8 .. 5 5 1 5760 LIMITED ACCESS.
157 RAMP I-83N 1-81W 0.5 50 2 3000 RAMP
158 RAMP I-83N 1-81E 0.5 . . ... 4 5 2 . 3000

__,PRIhARY HWY
RAMP

159 U1IUNDPOST I-83M R AMP E PARK 40 0.1 35 3 4980
160 UreI UND POST E. PARK RD 00tMONER 0.5 3 5 .. L . . 1490 PRIMARY HWY
161 PACE RD CVELYN RO NEW5IDE RD 0.8 . 40 1 1140 SECONDARY HV
162 NEW5IDE RO PAGE RO UN.0EP.57R
163 R U THRF 040 tlNIONOPOST LOCUST LA .. 0.5

. _.4 0 1 470 SECONDARY Mt *

0.8 35 1 680 SECONDARY HW
164 LOCUST L A MARERE OR PRI8CE ST 0.8 35.. L._. , 580 SECONCARY NWY
165 LOCUST L A PRINCE ST RUTHERFORO 0.0 35 1 580 SECONDARY HWY,

j 166 RTHRFORCAD LOCUST LA VIRGINIAST 01 35 L._ . . 1410 5ECONDARY HWY
, 16 T VIRGINIA $1 RTHRFOMORD PRINCE ST 0.0 25 1 1410 SECONDARY HWYl 168 PR INCE ST VIRGINIA RTE 22 05 25. 1

.

1140 SECONDARY HWY
550 . SECONDARY HWY

169 CONWAY RO. LYTER LA UNIONOPOST 0.3 35 1.

170 UNION 0PUST CONWAY RD NYES RO 0.2 35 . . _. . L _ 1140 SECONDARY HWY
171 NVE5 RD UNIUNDPOST UNIONOPOST 0.0 35 1 1140 SECONDARY HWY,

'

172 NYES RO UNIONOPOST OVNSHRHGTS 1.7 40 .. . . ! _ 1140 SECONDARY MWY
iT3 DVN5HRHGT$ NYL5 RD DEAVON RO 0.5 25 1 1140 SECONDARY HWY
174 DCAVUN RD OYNSHRHGT5 JONESTOWNR 0.6 25___ L..... 1140 SECONDARY HWY
175 JUNESTOWN2 OkAVON RO RTE 22 0.8 40 1 1140 SECONDARY HWY
176 I-83N E!$EN BLVO UN.0EPOSIT 1.5 55 _.2 3T60 LIMITED ACCESS
1T7 RAMP UNIONDP057 I-83N 01 40 1 1200 RAMP
178 I-83W 177H ST 2ND STRAMP 0.8 45 ..,,2, 3760 LIMITED ACCESS
179 SOUTH SK 2ND STRAMP W E ND OR 0.6 35 2 3240 LIMITED ACCESS
180 U511 I-83$ RTE 15 2.0 55 .. . J. 3760 LIMITED A4. CESS,

I 181 RAMP I-83M RTE 11W 0.2 35 1 1000 RAMP
) 182 I- 8 3N R TE 262E N04 RTE 76 ACC 2.5 55 2 3 T60 LIMITk0 ACCESS
! 183 RTE 262W I-83 PLESANTVIW 0.5 45 1 1410 PR I M AR Y HWY
| 184 RTE 262W PLE SA NTVI W JNCTRTE114 2.2 40 1 1410 SECONDARY HWY

185 RTE 114 LEWI58RRYR CM84 LNOC OL 1.7 40 1 1140 SECONDARY HWY

|
!

!
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( 'THREE MILE ISIRID TABLE 19
EVACL7sTION TIME ESTIMATES
FOR THE 10 MILE RADIUS EPZ (continued)

PRACTICAL
LINK UESCRIPTION LINR NUMBER CAPACITYLINR --- - - - - - - - LENGTH SPEED OF LANES OUT80UND R O AD WA YTJM8ER MAINLINE FRUM TO IMILESI (MPHI OUT00UND (PCE/MOURI CLASSIFICATION...... .... .... .......... ..... ... ....... .....,._.. .... .... ..............

186 RTE 11A CM8RLNDCOL LISSURN RD 0.8 ,25 L. 1140 SECONDARY HWY187 FORGE RO CLOSTAGERD L158 URN RD 1.2 40 1 1140 SECONDARY HWYts8 FURGE RU SPNG45MLLA OLD5f AGERD 1.0 35 1 1140 SECONDARY HWY
,

189 FORCC RD LEWl58ERRY SPNGR5MLLA 0.0 35 1 1140 SECONDARY HWY190 LEWI53EMPY JNCTRTE 83 FORGE RO 1.1 4 0 ,_ l
.. 1140 . SECONDARY HWY

191 RAMP RTE 114 I-83N 02 25 1 1000 RAMP
192 RTE 114 $U50HNNTRL I-83 1.0 45 1 1490 PR IMAR Y HWY193 RTE 262 $USQUA TRL 1-83N ENT O.0

_

35 1
,

1410 PR I MA R Y HWY194 RTE 262 I-835 ENT I-83N ENT. , 0.1 35 1 1410 PRIMARY HWY
195 RAMf R TE 262 !=33N 0.2 25 1 ,, 1000 RAMP
196 RTE 262E SUSQHNNTRL RTE 177 0.5 _ ,, 4 " 1 ,,,_ ,,,,, 1140 PRIMARY HWY
19 7 ATE 262E 81GSPRNGRd OLD YORRf(D 1.6 45 1 1060 SECONDARY HWY198 RTE 262E CLU YORRRD 1830VERP55 ... 0.2 45 1 1140 SECONDARY HWY199 WYUAMCREP3 POTT 5HILLA IS30VERP55 0.3 45 1

...

1140 PRIMARY HWY200 RAMP SUS @ eCRL I-83N
. . ,0 2 30 1 _J 000

.. PRI MAR Y HWY
RAMP

201 CLOYORR RD RTE 392W RTE 392E 0.6 40 1 1410
202 YOC UMT OWraR REDMILL RD . .. ,,, ,, , 0,7_,,_ . 40 1 1140 . PRIMARY HuY203 YUC UM TodNR VALLEY RD RED MILLRD 22 40 1 1140 P RI MAR Y HWY204 VALLEY PD PINES RO YCCUMTOWNR._, 1.6_ 45 1 . 1140 ____ PRIMARY HWY205 visLER RD CLY RD YORR HAVEN 2.0 40 1 1140 SECONDARY HWY206 REESERSHLL CLY RD YORR HAVEN .. 0.3. ,,__,.)0 1 1140 .._ _. 5ECOND ARY HWY207 YnRKMAVENE RCE5ERSHLL wrsram am 2.6 40 1 1230 PRIMARY HWY
208 R TE 382W I83 M8 .YORR RD. ._11 35 1 1490 _ ,,_ . PRIMARY H W Y.. .209 RAMP RTE 382 I-83N 0.1 30 1 1000 RAMP
210 RTE 382W YORK RD . RTE 117 . . 2. 2 _,._. _ M 1 1490_.._, PRIMARY , HWY ,
211 RIE 1775 LE WI S8RYRD Pnatw=m urm 1.E 55 1 1490 PR I MAR Y HWY

,

212 acRIWanRIoat CONLEY RD . RTE 745 ..
O.7 45 1 1140 SECONDARY HWY
3. 7 . .. . _ . 45, _ 1 1410.... SEC ONDA RY HWY

213 CON E WA GORD RHLRSCHRCH OLDCRL5LRD
214 RHLRSCHRCH LW58RRY RD CONEWAGURD 4. 8 _ . . 45 1 1140. . . . 5ECOND ARY HWY215 YR R /L W 82 YR EMNEY RD ANDR5 NT WNR 1.6 45 1 _ 1060 SECONDARY HWY216 1-83N SUSQUEH TR 0VRP55R262 . 2.2 . _ 35 2 ,_ . . 3T60 LIMITED ACCESS217 RAMP I-83N I-76W 0.5 25 1 1000 R AMP
218 RTE 76W 76W WEND 84 I-83 ENT 3.6 ..

50 2 3240 LIMITED ACCESS
55 _ 2 ... .. 3T60 LIMITED ACCESS219 RTE 76W 76W EEND8R 76W WENDOR 1.0

220 RTE T6 W I-83 ENT RTE 15 5.6 5 5 _. 2 . . 3760
221 RAMP RTE 283W I-283N 0.2 45 1 1200 . LIMITED ACCESS

RAMP
222 I-T6W HARRI584GE 76W E8RE ND 0.6 ..55 2 , .. . 3F60 LIMITED ACCESS223 1815 PENN AVE SOUTH DR 0.3 25 1 1060 PRIMARY HWY224 1815 SOUTH DR WERTZ AVE 1.0 55.... . 1 1140 PRIMARY MWY225 1815 wCR TZ AVE CONE W AGO 0.5 40 1 1140 PRIMARY HWY226 1815 CCNEWAGO E MAN 84DG 0.1 2 0 ... . _L . 1490 PRIMARY HWY227 1415 C MAN SADG PARRVIEW 1.0 40 1 1140 PRIMARY HWY
228 lu15 PARRVIEW MAPLE ST 0.5 35 .. . _. 1. 1140 PRIMARY HWY
229 MAPLE ST FRONT ST 181 5 0.6 35 1 540 PRIMARY HWY230 1915 MAPLE ST 8E5H SCH R 1.2 35 1 1490 PRIMARY HWY
231 1J15 bh5H SCH R EMIG RD 1.5 40 1 1410 PR I M AR Y HWY

- . _ . .

(
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THREE MILE ISIAND *

TABLE 19
EVAC'UATICH TIME ESTIMATES \-
FOR THE 10 MILE RADIUS EPZ (continued)

*
PRACTICALLINR DESCRIPTION LINR NUMBER CAPACITYl lNE ~ ~ -- - ----=- LENGTH SPEED OF. LANES .00T800NU ROADWA Y;4UMRER MA ltiLI Nh FacM

.

70 EMILE55 |MPHI GUTSCUND (PCE/MOURI CLA55IFICAfl0Ng
...... .......... .......... .......... .. ... ........ ..... ... ....... . ..

232 1415 EMIG RD WOUDvW DR 1.5 . 40 . 1____._ . 1490 PRIMARY HWY233 RAMP 1815 1-835 0.1 40 1 1200 RAMP234 RAMP SU5004 TRL t-835 0.3 . . 30 1_
_ . . . . 3760 LIMITED ACCESS

1000 RAMP235 193 5 1815 RTE 250 1.1 55 2
236 5U5UtNA TR LIGHTNER R RT30 AT 83 u.2 . 35 1. . 160 PRIMARY MWY23T SUSQUH4 TR SINKING SP LIGHTNER R 2.1 40 1 1410 PRIMARY HWY.

238 CHURCH PU SUSQUHA TR 183 5 RAMP 0.1 . _30 1
. 1490 . PRIMARY HWY239 RAMP CHURCH RD I-835 0.5 25 1 1000 RAMP240 SJ50UHA TR MY.Wass.m. . CHURCH R0_. __ 2.5 -es 1 1230 PatMARY HWY241 MY.WAsn.no, SUSQUH A TR CANAL RD 0.0 25 1 1140 SECONUARY HWY .242 MY.WAss.mo. BUTLER RD SUSQHNNTRL , .13 40 1 _1140 .._._ SECONDARY HWY._243 RTE 9215 MISSLER ST I-83 0.5 40 1 1140 SECONDARY HWY

.

244 SHERMAN ST LONG RD CORUSFRNCE 0.7 . _40 1
_ 1140 SECONo&RY HWY245 RTE 245 SHERMAN ST MT ZION AD 2.5 45 1 1140 SECONDARY HWY

*

246 MT ZION RD SHERMAN ST DRUCKVALLY.. 0.3 _ __. 35 --. I __ 1200 . PRIMARY HWY247 MT ZICN ST DR UCKVALLY JNCTRTE230 1.6 35 1 1140 PRIMARY HWY248 OduCKVALLY CRYDERCREK MT ZION AD . 3.2 .. __35 1 .. 1140 SECONDARY HWY249 FueNACE RU MILL 5 TONE ACCOMAC RD 13 40 1 1060 SECONDARY HWY250 ACCOMAC RD FURNACE RD JNCTRTE230 .
1.0 35 1 _. 1140 PR I MAR V HWY
1. 3 _ 40 1 1060 SECONDARY HWY251 RTE 238W MNCH5TRTWL RTE 74 NCS

252 RTE 238W LW58ERRYRD MNCHSTRTWL 2.6 40 1
_. 1140 PRIMARY MhY253 $NKNG5PRG5 5USQHNNTRL LW58ERRYRD 0.6 40 1 1140 PRIMARY HWY254 I-935 RTE 295 ECW RTE 238ECW . 4.5 55 _ Z_.._. 1760 LIMITED ACCESS255 RAMP RTE 295 E CW RTE I-83 5 0.2 40 1 1200 RAMP256 5U54U4 YRL I-835 ENT HYKE5 MILL 1.2 . _ . 40

, .

1.. 1410 PRIMARY MW f.

257 8R IDGC HYKESMILLR EN00F8ADGE 0.5 20 1 1060 PRIMARY Hus258 TMI N8ROGE NORTH LOTS RTE 441N 0.5 . 20 _ _1. 1140 SECOWOARY HWY259 TMI NOROGE SOUTH LOT 5 RTE 4415 1.2 10 1 1060 SECONDARY HWY260 PRUGRtS5AV OLDTWNSMP RTE 22 1.2 3 5. _ _.1 ,_ 1230 PRIMARY HWY261 PR OGRC 554 V RTE 22 EL MER TONAV 1.0 35 1 700 PR IM AR Y HWY262 Pr.0GRE SSA V ELME RTONAV I-81 0.3 35 _ . 3. . 1230 PRIMARY HWY263 'DuhMohER UNIONOPOST GALION ST 0.5 30 1 1140 SECONDARY HWY264 GALION ST DOWHOWER ETTA RD 03 30. ..._ 1 1140 SECONDARY HWY265 , T A YL Gt 3R FRDNT ST DPH4 0LINE 0.T 35 2 3520 PRIMARY HWY
266 is SR IDGE S T LOTH ST MARKET ST 1.5 3 5. _ 1.. 1410 PRIMARY HWY,

267 CARISLE RJ BRANOT ST ISTH 57 1.1 35 1
.

1230 PRIMARY HWY268 C ARISL E RD 1RTH ST SMP5NF RR YR 0.5 35 .. 1 620 PRIMARY HWY269 54P5NeRRYR CAaISLE RD RTE 150VRPS 0.5 35 1 1230 PRI M AR Y HWY270 PLES VW DR PRiv4TE RD RTE 262 0.5 35 .1 _ 380 SECONDARY HWY
271 RTE 441 HARRI58 ST EI5ENH BLV 0.5 35 1 510 PRIMARY HWY272. RAMP IT6 ACC RD I-76E 0.5 30 .1 . 1000 R AMP
273 EISEN 8tv0 FULLING RD IT6 ACC RD 0.6 45 1 1550 PRIMARY HWY274 EISEN BLVD RTE 441 FULLING RD 0.7 45 1 1040 PRIMARY HWY275 EISEN BLVJ CHA1 HL RD R TE 441 0.5 45 1 910 PRIMARY HWY
276 FULLitiG RJ til 55LE Y OR EISENH BLY 1.0 40 1 470 PRIMARY HWY277 M100LTW RU RTE 293 RTE 76 1.1 40 1 1490 PRIMARY HWY

.

.
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'DIREE MILE ISLAND TABLE 19-

EVACUATICN TIME ESTIMATES
FCR THE 10 MILE RADIUS EPZ

.
(continued)

PRACTICALLif4K OESCRIPTION LINR 'NUM8 ER CAPACITYL INK ~ ~ - - - - LENGTH SPEED CF LANES OUT BOUND ROADWAYNUMBER MalNLINF FROM TO IMILES) IMPHI UUT80UND (PCE/ HOURI CL A SSI F IC A TI ON...... .......... .......... .... .. .. ... ..... g ...... .......... .... ......

2T8 aCO$tVELT MAN TWN LN RTE 30 CVP 0.1 40 1 1410 '
PRIMARY HWY
PRIMARY HWY279 RTE 921 MIL CRR RD SULL ROAO 1.2 40" F~~~ 700200 RTE 921 8'JLL ROAD RTE 74 1.6 ~40 1 700 PRIMARY MhY281 auTIzm ao LEWISBT R0 8ULL RD 1.6 40 l'''~ ~ '1410 SECONDARY NhY282 SULL ROAD scT!za aD RTE 921 1.5 40 1_ . 700 PRIMARY HWY

.

283 s0Ad0 ROAD RTE 238 7941 1.5 35 1 . 1140 PRIMARY HWY294 T941 BOARO ROAD RTE 921 1.3
, ,.35_ 1 ,, 1140 PRIMARY MWY285 CIsra:J.AFRD. sur:2m m RTE 295 0.6 35 1 1140 SECONDARY hwy

,

286 GEo M E SY. Munsuar aD RTE 74 1.0 40 L ..,_ 1140' SECONDARY Hof28T Num5 bay RD m.m sY. mostat sY. 0.1 40 1 1140 SECONDARY HWY288 mEmaroacino. SULL ROAD sunscar m. 1.0 .. . . ,40 1 1140 , ,,_5ECOND ARY HWY289 Dsoon:s mD RTE 230 RTE 341 J.0 40 1 _ 1230 PR I MAR Y HWY290 Rif 382 RTE 117 sItammeer. 0.3 25 1 _...._ 1490. PRIMARY HWY291 sIDerwaunc RTE 3R{ Imrzamanar a 2.5 35 1 1140 PRIMARY HWY292 13wIsazaar m s2Dcuamunc .T916 0 3 _ _. 55 1 __1 14 0 .. .. PR I M AR Y HWY293 mtarmIvnD acasumY RD ma'w mm 0.5 35 1 1140 SECONDARY MWY
_

294 cz.ocAm2.Isza Motarra m.n
295 RTE 230 snessecas , RTE 74 ..._ _9 3..... 35 1 1140 . _ .5ECONC ARY HWYI283 ACCR0 1.7 40 1 1410 PRIMARY HWY296 Eastr..ca.m. OR UCKVALLY xasursen.m._ 0.5 ..._. 35 1 .1140 . . SECONDARY HWY297 xJtettrzca.ac. T948 RTE 30 11 40 1 1140 PRIMARY HWY298 ATE 441 1-283M ACC KECRLER RO 0.5 40 1_ _ _ 1490 .

PRIMARY HWY
PRIMARY HWY299 KECRLER RD RTE 441 CHM 8RMLLR0 0.5 35 1 114030 0 CHMRRHLLRR RECRLER RD SOTH ST. ,25 _ _44 1 1140 _ _. . PRI MARY H WY __.301 4TE 382 WIszam m. I-83M 10 40 1 1230 PRIMARY HWY

, _ .

302 I 83N RTE 382 SU500E TRL __ 1 5 . _. 5 5_ 2 3760303 RTE 19 3N RTE 114 I F6 0.2 55 2 3760
. l.!MITED. ACCESS _

LIMITED ACCESS30 4 RTE 18 3N 376 RTE 11N..305 RTE 114 LI58 URN RD LANTZ CEM
,,, 2.0

.. 55 2 . 3760 . _ . LIMITED ACCESS11 25 1 1140 SECONDARY HWY
''

306 FOSTER ST. 7TH.57. FRONT ST. _ 0.5 5820 PRIMARY HWY .30 7 STATE ST FOSTER ST 187H.5T. 10 - ..35_ 'l

. 5820 PRIMARY HWY
.

35 3308 RTE 92 1 I-83 COPENH AF ER 0.7 49_ . L . , ,. . 1410 PRIMARY HWY309 UN. DEPOSIT UOWHONER RUTHERFORO 0.2 35 1 1490 PR I MA R Y HWY310 RAMP 1283N RT 441 1-283N , 0.2 40 ..__._1311 RIE 921 SU500A TRL MIL CAR 20 1.8 40 1
. 1200 RAMP,

1410 PRIMARY HWY312 RTE 39 JNCT743/39 GRNDVE W RD 1.5 50_ .._..,,1 .. . 1300 PRIMARY HWY313 RTE 19 MED TOP R0 DVNSHRE RD 0.1 50 1 13JO PRIMARY HWYJ14 RTE 39 OVN5HRE RD GRNHLL RD 0.3 50 _1
{300 PRIMARY HWY315 RTE 3v GRNHLL RD RTE 22 0.7 50 1 300 PRgMARy HmY; 316 l- 2 8 3N RTE 322 1-83N 0.3 55 _ ._ 2 3760 LIMITED ACCESS! 317 I- 83N UN.uE POSI T 47 22 1.0 55 2 3760 LIMITED ACCESS| 318 P A X TON ST 297H ST I-83E 0.7 3 5 . __. . 2 3520 PRIMARY HWY319 I-83E PAxTON ST I-83 N RAMP o.5 50 2 4000 LIMITED ACLE55320 1 - 8 3N I-8sE RAMP EISEN 8LVD 0.6 55 2 3760 LIMITED ACCESS321 RAMP I-93E I-83N 0.2 30 1 1000 RAMP

i

i 322 R I E- 322E 1-83N R AMP I-283W RMP 0.3 55 2 4000 LIMITED ACCESS'
324 LFWISMRYRU R TE 382W RTE 1775 0.7 35 1 1490 PR IMAR Y HWY

l
I

!

(
.
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THREE MILE ISLAND . TABLE 19 j1
EVACUATION TIME ESTIMATES g/
FOR THE 10 MILE RADIUS EPZ (continued)

PRACTICAL
LINR DESCRIPTION LINR

.

. _ . _ _NUM 8ER CAPACITY
L INR .. LENGTH 5 PEE 0_QF.1 ANES. _ OUT80UND ROA0mAY---- - - -

NUM6ER MAINLINE F R OM ' 13 IMILESS IMPHI OUT80UND IPCE/MOURI CLAS5IPICATION
. . . . .... .... .......... , . ...... _ . . . . . _ . . ... . _.. ....,_,,,...,....... ..

325 RTE 177 ALPINE R0 .R0 TO PARR
_ 2.2 55 1 780 ..

. PR I' MARY HWY1.0 ._. . _5 5 1 1490
326 RTE 177 RD TO FARR RTE 745 PRIMARY HWY
327 RTE 921 Mr.mnsa.Ro. . $USQUE TRL _... O . T. 40 1 1410_ ... PR I MAR Y HWY
328 SU50tRi TRL srr.unsu.in. ATE 921 0.7 45 1 1230 PRIMARY HWY
329 R TE 239 80ARD RD I-835 RAMP . __0.1 _. 40 1 1490. _. .PRIMAR Y .. HWY .
330 SUSQUf. TPL SIN % SPRNG RTE 238 0.3 40 1 1140 PRIMARY HWY
331 RTE 1815 W000 VW.DR I-835 .. . _0. 5. __ _ _ ._4 0 t

. 1490 . PRIMARY HWY
332 RTE 241 8055LER RD MASONIC DR 2.7 40 1 1140 PRI MAR Y HWY
333' RTE 441 FALMOUTHRD, TNI.5.8RDG ._ 0.3_ .___J5 1 1.490 PRIMARY HWY,
334 $USQUA TR L I-83N AMP 5 I-835 AMPS 0.0 40 1 1410 PRIMAR Y HWY
335 EL IZ .TWN R CHSTNUT ST GRNO. TREE ._ 2 3 __ __45 1 1140 .. PRIMARY. HWY _ _
336 RTE 283E HN VE R ST GRANT ST 3.2 55 2 3760 LIMITED ACCESS
337 NHANOVERST LINDEN ST MT.GRETNA ... 0 6__._ __. 35 1 1200 .. PRIMARY HWY .338 RTE 283E LNC CD LN HNVER ST 1.0 55 2 3760 LIMITED ACCESS
339 RT E 341W ULDMR$HYRD ,LR22009 _ 0,5 15 1 1060.. PRI MARY HWY.J40 ACCR0 283E RTE 230 EB DN RMP 0.1 45 1 1690 PRIMARY HWY
341 ATE 230 GYR5ERS CH ALCAD 283 ... 0.5 __40 t .1410._ JRIMARY . HWY,..
342 RTE 441 1MI N.8ADG GRYSERS CH 0.2 45 1 1490 PRIMARY HWY
343 RTE 441N buRD ST EAMUS ST 0. 3. _ 25 1_. 1990. . .PRI MAR Y .H WY344 UNION ST MAIN ST E ROSEVELT 0.5 25 1 1490 PRIMARY HWY
345 MAIN ST UNION ST WILSON ST. 0. 5 _. . . 35 l_ 1490 PRIMARY HWYg I-F6 MIDDLTW RD LEBAN CO L 7.6 55 2 3760 LIMITED ACCESS

RTE 2835 MIDOLTWNRD ACC RTE 230 2.8.._ . _55 2 _ 3760 LIMITED ACCE g448 RTE 29 3 AIR ACC RD UNION ST 1.5 55 2 3760 LIMITED ACCI J349 I 815 RTE 238 RTE 181 . 2.2 55 2
350 MARIETTAST WONGLSPRGS RTE 230 0.1 . . . 25 1

._ 3760 .. LIMITED ACCE.
1060 PRIMARY HWY

351 DN GL 5A PG 5R Nt WH AVENRO MARIETTA 0.1 ,,35 8.., .. 1140 SECONDARY HWY
352 I-81W W EN058ROG I-835 0.7 50 2 3760 LIMITED ACCESS
353 RIE 2935 UNION ST MI DDLE TWNR 0.8

.. 35 1
. . . 3760 LIMITED ACCESS5 5. ,. _ 2

354 5 Fet0N T ST CONESTOGA SYC AMORE ST 1.5 1410 PR IMAR Y HWY
355 EISENHOWER I76 ACC RD RTE 230 0.5
356 176 ACC RO E I SENHOWER I-76 TOLL 0.1

. 45 . _ . 1. . _ 700 PRIMARY HWY
30 2 4000 PRIMARY HWY

357 RAhr I-76 TOLL I-76W 0.2 3q ._ .._,. , 1. . . 1000 RAMP
350 RAMP PAXTON ST I-83E 0.1 25 1 1000 RAMP
359 RAMP HAR$8RGPRE AIR ACC R0 0.5

. 45 1 1500 R A MP
3 5_ _ .1 . _ _ 1200 RAMP

360 RAMP HI AIRPORT RTE 230 0.7
361 00ERLIN RU GARDEN OR RECRLER RD 3.0 35 ,_,,1 1140 PRIMARY HWY

)
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These characteristics have been compiled from previous evacuation time
estimates, review of regional maps, discussions with officials at PEMA
and PENNDOT limited field observations and a physical inventory of the,

'

selected evacuation route ne'twork. This inventory was made by members
of Parsons Brinckerhoff's staff on February 11,-14, 1981.,

D. Capacity Determination

The principal roadway capacities were determined by procedures presented
in the Federal Highway Administration's 1965 Bighway capacity Manual
and the Traffic Engineering Series: Capacity Analysis Procedure for

,

Signalized Intersections published by the Traffic Institute, Northwestern
University. Capacities were estimated at roadway operating I4vels of-

Service (L.O.S. D and E) . These values were used to approximate a range
for evacuation time estimates representing an upper and lower bound
determined by limiting the roadway capacity to L.O.S. D and E respectively.
This range is used to approximate the range of evacuation times for
'the best estimate and typical weekday scenarios as defined in Section
IV.A. The upper and lower bounds of this range are defined ass

o Upper Bound - A relative value of time which reflects a poor state
'

of readiness of emergency forces and resources due to the sudden
development of a possible future incident at TMI which leads to
a spontaneous order for a General Evacuation.

,

o Lower Bound - A relative value of time which assumes a good state
of readiness and nearly full deploys:ent of emergency forces and
resources. Such a state could occur as a potential incident at
TMI developes slowly and various levels of action are invoked:
for example the general population and special facilities are placed
on an alert status during which time emergency forces are mobilized

| followed by a declaration of a site emergency, selective evacuation
| and finally a general emergency.
i

|
For an adverse weather condition, the evacuation time estimates are
conputed using a restrained roadway capacity as defined by L.O.S. D
minus twenty percent. This restrained capacity reflects the longer
headways between vehicles and reduced manueverability resulting from
poor driving and roadway conditions which also produces lower travel
speeds. It is used herein to represent an upper bound for evacuation
time estimates. The lower bound is estimated by using L.O.S. D which
still reflects the poor driving and roadway condition which may still
be prevalent under such adverse conditions and type of fncident.

In urban aras, the impact of existing traffic control signals was considered
in determining link approach capacities. Basedan a first estimate of
evacuation times for the selected network assuming normal operation

(
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of all controls, potential bottlenecks at such controlled locations
were identified as described in Section IV.E Critical Locations. A
second estimate was then prepared assuming that traffic control personnel
would be assigned to these critical locations.

A detailed explanation of the methodology used to determine roadway '

capacity is provided in Appendix D. Separate capacities though have
been selected with the concurrence of PENNDOT and assigned to all interchange
ramp links because of tgyssible sensitivity of interchange rags
as noted in NUREG-0654 he capacities (shown below) are based
on typical design capacities for single lane rags based on geometric
conditions published by $8frican Assdation of State Hi@way and
Transportation Officials

o Loop rang - 800 to 1000 passenger cars per hour (pcph)

o Slip ramp with acceleration / deceleration lane - 1000 to 1200
- Pqh

o Direct connection between limited access highways - 1500 peph

Rese capacities do not account for terminal conditions where a ramp
intersects local streets. Major at-grade intersection points on evacuation
routes, were evaluated separately as described in Section IV.I, Critical
Locations to identify potential critical bottlenecks. t

E. Reception Centers

As described in the county emergency plans, reception centers have been
designated in areas welgeyond the 10 mile EP2, in most cases more
than 20 miles from '!MI. These centers, according to PSMA, would
serve as staging areas and registration locations for school children
and the general population who are in need of assistance. Each center
has been assigned to serve a political jurisdiction and schools therein.
The location of these centers in relation to the 10 mile EPZ and to
the major routes in the area are shown in Figure 21. 'Ibe centers are

identified in Tables 20. and 21 by Map Number. These centers are listed
by ERPA's and schools which they serve as previously described in Tables
4 and 8 respectively.

J

e

-

.
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I13 TABLE 20
EVACUATION TIME ESTIMATES

/FOR THE 10 MILE RADIUS EPZ PRIMARY RECEPTION CENTERS ,w
,

.-

Map No. County Municipality ERPA_ Reception Center |

|

1 Cumberland New Cumberland 40 Newville (Big Spring School Dist.)
2 Lower Allen 39 Shippensburg (Shippensburg School

District)

7 Dauphin Conewago 23 Pottsville i

'

9 Derry 21 Wilkes Barre

8,6 Harrisburg 43 Sunbury or Lewisburg

3 Highspire 19 Bedford
7 Hutunelstown 21 Pottsville

7 Iondonderry 2,9 Pottsville

9 Lower Paxton 47 Wilkes Barre

7 Lower Swatara 46,20 Pottsville

5 Paxtang 44 Hazelton
7 Royalton 7 Pottsville

5 South Hanover 22 Hazelton '

3 Stealton 42 Bedford

7 Swatara 45 Pottsville

14 Lancaster conoy 3,12 Park City Mall

13 West Donegal 11,27 Dutch Wonderland

13 Mount Joy 13 Dutch Wonderland
13 Elizabethtown 26 Dutch wonderland )
13 East Donegal 28 Dutch wonderland

19 Lebanon South Iondonderry Eastern Lebanon County ,

'

hwnship 24 Middle School

20,21 York Conewago 16,23 Susquah==~-k School Complex
mwnship or Clearview Middle School

32 Dover Township 34 Gettysburg

20,31 East Manchester 30 Gettysburg

Township
20 Hellam Township * 29 Cleazview Middle School
22 Lewisberry Borough 36 Gettysburg

20,21 Manchester Borough 32 einaview Middle School
20,31 Manchestar Twp. 32 Susquehannock School Complex
20,21 Mount Wolf Borough 30 Clearview Middle School
20,21,22 Newberry Township 5,6, Gettysburg or Susquehannock

17,15 school Complex
.

2o,21 Springettsbury 31 Susquahannock High School
32 Warrington Township 35 Gettysburg

20,21 York Haven Borough 13 Susquahannock School Complex

.
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TEREE MILE ISLA!D TABLE 21
EVACUATION TIME ESTIMATES
FOR THE 10 MILE RADIUS EPZ SCHOOL RECEPTION CENTER

County Name of Facility Municipality ERPA Reception Center

Dauphin Central Dauphin Swatara Wp. 45 1. Indiantown Gap
School District Lower Paxton Twp. 47 2. Pottsotwn

Paxtang Boro. 44

Derry Township Derry Township 21 1. Indiantown Gap
School District

Middletown School Middletown Boro 8 1. Gov. Mifflin
District Royalton Boro 7 School District

Harrisburg City Harrisburg City 43 1. Sunbury
School District

Lower Dauphin Conewago Wp. 23 1. Indiantown Gap
School District Hummelstown Boro 21

Londonderry Twp 2,9
1 S. Hanover Twp. 22

Steelton-Highspire Steelton Boro 42 1. Bedford Fairgrounds
School District Highspire Boro 19

Milton-Hershey * Derry Township 21
School

Dauphin County Lower Paxton Wp. 47 1. Indiantown Gap
Vo Tech

C.A.I.U. Swatara Ibwnship 45 1. Laurel Shopping Ctr.
Oberlin Element-
ary School

Diocese of Middletown Boro 8 1. Pottsville Nativity
Harrisburg Harrisbarg Cith 43 High School

Steelton Boro 42 2. Pottsville Catholic
Swatara Townghip 45 Church
Derry Township 21

Cumberland Diocese of New Cumberland Boro 40 1. Pottsville Nativity
Harrisburg High School

West Shore School New Cumberland Boro 40 1. Shippensburg Sr.
District High School

Lancaster Bainbridge Element- Coney Township 12 1. Manheim Township
ary School High School

Elizabethtown West Donegal Twp. 26 1. Manheim Township
Elementary Sch. High School

[ East High Street West Donegal Twp. 26 1. Manheim Township
\ Elementary Sch. High School

.

O
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THREE MILE ISLAND TABLE 21
EVACUATICN TIME ESTIMATES (continued)
FOR THE 10 MILE RADIUS EPZ

,,w.

County Name of Facility Municipality ERPA Reception Center

Lancaster Mill Road West Donegal Twp. 26 1. Manheim Township
continued Elementary Sch. Righ School

Fairview Elementary West Donegal Twp. 25 " 1. Manheim Township
School High School

Rheems Elementary West Doneg'al Twp. 27 1. Manheim 2bwnship
School High School

Elizabethtown West Donegal Twp. 26 1. Manheim Township
Elementary Sch. High School

.

Maytown Elementary East Donegal Twp. 28 1. Donegal High School
School

Diocese of West Donegal Twp. 26 1. Pottsville Nativity
. Harrisburg School

York York Christian * Manchester Twp. 32
Elementary Sch.

Northern School East Manchester 'Np. 30 1. Susquehannock Mid
District School

West Shore School Fairview Twp. 38 1. United Telephone
District Newberry Twp. 17 Building, Carlisle

Central York Manchester Twp. 32 1. Susquahannock
School District Middle School

Rod Lion Area Fairview Twp. 38 1. Clearview Middle
School District School

* Note: Reception Centers to be identified for these schools

.

.
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IV. EVACUATION TIME ANALYSIS

A. Scenarios

Evacuation time estimates for THI's 10 mile EPE were prepared to serve
| as approximate indicators and tools to assist PENA, PENNDOT and local
'

emergency coordinators in refining their emergency response plans as
well as to aid emergency officials in selecting protective actions.
Since the estimates of the resident population and employment represent
the current total figures and the population of special facilities excluding
schools represent the capacities of these facilities, the only population '

group which may vary is the tourist / visitor and business traveler element
of the transient population. Based on the estimates presented in Table
22b for a Typical Weekday, this conponent accounts for less than five
percent of the general population in the 10 mile EPI. Assuming the
normal seasonal and day of week fluctuations in tourism for the Harrisburg
-Lancaster -York area as developed by the Pennsylvania Department of
Consnerce and the location of the major tourist attractions in this area
which primarily lie outside the EPZ, the variations in population number
would not be significant in terms of this time estimate. With these
guidelines, three scenarios were selected to redel a best estimate,
a typical weekday and an adverse weather condition. The scenarios are
described as follows:;

Best Estimate - A night when most families are together ato
home, special facilities have reduced staff and tourist / business
travelers are at local transient accommodations;

o Typical Weekday (Normal Condition) An afternoon when children-

are in school, businesses are in operation (the family unit
is separated), tourist and business travelers are dispersed
throughout the area and special facilities are operating with
normal staff:

1

o Adverse Weather - A winter morning following an average snowfall
| when businesses are open but worker absence is increased and

tourist / visitor and business travel is curtailed (it is assumed
that approximately 50 percent of the transient employees are
unable to drive to work), classes have been cancelled at local

schools and colleges, and other special facilities are operating
with reduced staff.

These scenarios enecampass the typical variations in population concentrations
which can be reasonably appecaimated in the 10 mile EP3. The adverse
weather scenario assumes a snow emergency condition when roads would
be rendered temporarily impassable until the Pennsylvania Department
of Transportation and local jurisdictions could clear them of accummulated
snow. PENNDOT estimated that it should take about four hours af ter
a snow storm to plow all major routes which are normally given priority. (34)
An estimate of the population for each of these scenarios is presented
in Table 22. These estimates have also been compiled for the various

, 90 degree sectors and the EP3 as shown in Table 23.

.
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GIREE MILE ISLAND I
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EVACUATION TIME ESTIMATES
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1 Hats MILE 181AMD TABIE 23g oEVACUATION TIME ESTIMATIS ESTIMATED POPUIATICBI SY 90 and 360 SECTORS
FOR THE 10 MILS RADILE EPs

scenerlos meet satinate

assident Population ** Trenaient Population Specle! Pact!! ties
without Wheet-Sectore ERFAs included 1btel With Auto Auto 1btel Tourist / Visitor Employment htel Ambuletory chair Stretcher

A NE 1,2 1,541 1,433 108 417 7 410 0 - - -

'
B Sa 1,2,3 2,120 1,948 172 574 160 414 0 - - --

C sw 1,4,5 1,202 1,182 100 411 5 406 0 - - -

D NW 1,4,6 2.490 2,304 IS6 421 10 411 0 - -- -

[ 8 O-3 miless 1-6 5,415 5,000 415 602 173 429 0 - - -
4' F HE 1,2,7-10 16,029 14,064 1,965 679 76 603 469 217 235 17

C sE 1-3,10-15 10,450 9,540 910 662 19e 464 725 275 225 225,

u sw 1,4-6,14-17 15.567 14,454 1.113 782 310 472 0 - - --

1 Nw 1,4,6-0,15-20 23,591 20,657 2,9 34 810 los 702 1,114 932 165 17

J 0-5 alles: 1 - 20 46,364 41,649 4,715 1,434 605 529 1,909 1,207 460 242

E NE 1,2,7-10,21-26 54,690 48,410 6,200 3,405 2,552 853 4,334 3,704 413 17
L ss 1-3,10-15.25-31 33,037 29,583 3,454 1,354 * 732 622 2.110 1,601 279 230
M 8w 1,4-6,14-17,30,32-37 33,497 31,105 2,392 1,960 1,405 555 0 - - -

# NW 1,4,6-0,18-20,22,37-47 107,000 87,279 20,521 4,455 2,242 2,213 2,462 1,834 542 396
0 (>-10 alles: 1 - 47 EPs 106,501 158,364 20,133 9,016 6,323 2,696 7,172 5,515 1,031 626

.

* Includes employees who realde in sector or BPE
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Tuar.z nat.s Is Amo Tnata 23h
svACUATIces TIlc ESTIMATES _BSTIMA1ED POrutATIObs av 90" and MO SEC'toets

.,

e Pon tus 10 MIIA RADIUS EPS
I

scenarlos Typical Weekday

'

peeldent Transient Population special Pac!!1 ties
| Sectore BRPAs Included Population Total Tourist /viettor Reployment Total"" _ Ambulatory Isheelchair stretcheri

A ges 1,2 1,253 1,352 62 1,290 0

m sa 1,2,3 1,681 4,483 161 1,322 0

C sw 1,4,5 1,063 1,314 57 , 1,267 0

D Ntf 1,4,6 2,068 1,379 71 ,3,338 0

E 0-3 miless 1-6 4.418 1,663 201 1,462 0

h P pas 1,2,7-10 13,594 2,354 379 2,075 3,414 2,928 469 17m
8 G es 1-3,10-15 8,103 2,043 278 1,765 1,217 767 225 225

N sw 1,4-6,14-17 12,945 2,250 391 .3,856 1,153 1,155 * - -

3 Inf 1,4,6-8,18-20 18,053 2,783 373 ',2,405 6,470 6,054 399 17
'

J 0-5 miless 1 - 20 37,145 4,473 934 3,539 8.909 3,207 460 242

K ses 1,2,7-10,21-26 43,246 6,099 18771 4,320 17.053 16.423 613 17

L ss 1-3,10-15,25-31 24,327 4,022 330 3,192 8,846 0,337 279 230

M sw 1,4-6,14-17,70,32-37 27,060 3,739 1,134 ,2.615 4,759 4,759 -. --

18 les 1,4,6-0,18-20,22,37-47 76,909 16,761 3,525 '&3,2M 24,926 23,944 542 396

0 0-10 allees 1 - 47 BPS 130,632 23,91g 6,335 17.543 45,416 43,759 1,031 626

i

e** Includes school di11dren
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THREE M112 ISLAND,

EVACUATION T385 ESTIMATES tants 3g8 ,

| FOR Tais 10 N112 RAD 1us EFE
ggTIgnTED POPUtATI(36 SY 90 and 360 SEC1t)Rs

!

t
.

I

scenarios Adverse Weather

*
Resident Tranatent Popalation special racilities! sectore ERPAs Included Population Total hurist/ Visitor Employment Total Ambulatory Wheelchair Stretcher

A pg 1,2 1,541 699 54 645 0 ~
~ ~

s SE 1,2,3
'

2,120 722 61 661 0 "
- -

C sw 1,4,5 1,282 679 50 629 0 - -- -

D NW 1,4,6 2,490 715 61 654 0 - - -

g E 0-2 miteen 1-6 5,415 440 109 731 0 - - -

Y'
F NE 1,2,7-10 16,829 1,261 224 ,1,037 469 217 335 17
G sa 1-3,10-15 10,450 1,051 16e 833 725 275 225 225
N SW 1,4-6,14-17 15.567 *1,135 205 930 0 - - -t

1 Nw 1,4,6-e,15-20 23,591 1,506 3M 1,203 1,269 1,007 165 37.

J 0-5 miles, 1 - 20 46,364 2,348 578 1,7?0 2,064 1,362 460 242I
E Ng 1,2,7-10,21-26 '54,G90 2,05g 692 2,166 4,334 3,704 613 17

*

L sg 1-3,10-15,25-31 3J,037 2,063 ' 464 1,599 2,110 1,601 279 230
M sw 1,4-6,14-17,30,32-37 33,427 1,956 g7g 1,205 g _ _ _

N Nw 1,4,6-8,15-20,22,37-47 107,uGO 9.941 2,961 6.620 2.967 1,999 582 3M
o 0-10 mitees 1 - 47 ses 1M ,501 12,995 4,196 s,799 7,327 5,670 1,031 626

I
i
.

-
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'B. Trip Generation and Assignment

A traffic simulation process has been developed by Parsons Brinckerhoff
to estimate evacuation times and evaluate the selected evacuation route
network in terms of identifying critical links and delay times. This
model uses zone trip generation assigned to a pre-selected evacuation
route to estimate evacuation times to the EPZ boundary taking into account
the degradation of free flow travel speed and applying calculated delay
penalties as the volume to capacity ratio approaches unstable flow and
finally forced flow conditions. The two major steps used is this simulation
process are described below.

1. Trip Generation

The population estimates presented in Table 22, (except resident pcpulation
with auto) were converted to vehicle equivalents by applying the estimating

!
i

procedures derived in Section II D. Where buses are involved, a weighted
averaga capiscity as used to account for variations in available bus
type, seating capacity and number of units presented in Tables 17 and
18. The number of estimated bcs trips was then converted to passenger
car equivalents (PCE's) - with each bus equivalent to two PCE's - in
order to account for the bus size and operating characteristics which
vary from that of a passenger car. Ambulances and vans are assumed
to have handling characteristics similar to passenger cars; therefore,,

no conversion is used. Thenumberofpass/engercarsestimatedfor
the resident population with auto group is found in Table 14.

2. Zone Tr'in Assionnents
t

Each ERPA was sub-divided, whsre necessary, into traffic zones prior
to assigning vehicle trips to the selected evacuation route network
for each scenario by 90 degree and 360 degree sectors at distances of;

'

two, five and tan miles from DEI. A traffic zone identifies a population
cluster in an ERPA which is accessible to a selected evacuation route.
The relationship of the evacuation routes to each ERPA is shown in Figure
20.

| The number of vehicle tripe generated in each traffic zone by the general
' population is assumed to be a function of the number of dwelling units
' or in an urban area the proportion of area between zones, of the location

of major employment centers and of tourist / visitor acconsiodations and
attractions. The allocation of trips from special facilities are related
to the location of the facilities within a defined traffic zone. The
trips from the Dauphin County Prison and schools are assigned to predesignate
routes as stipulated in the county emergency plans.

The number of vehicle trips generated by each traffic zone was then
assigned to the selected routes for evacuation based on a general radial
dispersion in the direction of the designated reception centers. A -

computer program as developed which uses as input a description of
roadway characteristics (e.g., speed, link length, and capacity) for
the selected evacuation routes; the evacuation routes selected for each

( -70-
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traffic zone; the zonal trip generation tisse; and terminal time (for
vehicles ceiginating at home the time to travel to the primary evacuation I

route and for special vehicles, the time to travel to the assigned traffic |zone). The output of the ccuputer program is a sussaary of travel times 1

and delays for all of the evacuation routes and other statistical information
which could be used in evaluating W 'toute selection.

It was assumed that all trips would be en the route at the same instant
in making an assignment of PCEs to the evacuation routes. This approach
is somewhat conservative because the temporal distribution of evacuees
that would most likely occmar would not result in all vehicles being
on the routes simultaneously.

C. Evacuation Time Estimate Components

In accordance with NUREG-0654, estimates of evacuation times were made
separately for the general population (with and without autos) gnd for
spegial facilities for each selected scenario and sectors at 90 and
360 st distances of two, five and ten miles from 1MI. These estimates
as requested by NRC are based on evacuation of these population groups
to the EPZ boundaries. Such a procedure obviously involves the movement
of a larger segment of the population and increases the evacuation time
estimates slightly more than actually weald occur if an estimate were
made to the radius rings. However, according to a discussion with NRC,
the approximate evacuation time estimates to the EPZ are intended to
serve as a guide to evacuation planners since these estimates then account

,

for some evacuation would more than likely occur issnediately outside *

the actual risk area As defined in NUREG-0654, the composition
of these population groups are as follows:

o General Population - permanent resident population with auto
plus transient population. (Transient population is composed
of tourist / visitors, business travelers and employees who
ccanute into the area plus those persons visiting recreational
areas including parks and campsites.)

Special Facilities - persons residing in, attending or employedo
at hospitals, Icog term care facilities, schools / colleges
and penal institutions and resident population without autos,

t

The estimates of evacuation times for each of these categories are comprised
of the following m=pr tents:

o Terminal time - for vehicles departing from bene, the time
to drive via 1&G feeder streets to the predesignated primary
evacuation r5 A. fer buses and special vehicles, the time
to travel We > w bcs ga: age, storage or staging area to
the as da.# t" .!ic zone. *

o Ibadway iravel tLW) - the time required for a vehicle to traverse
the entire length of ths evacuation route. This time is estimated
on normal operating speeds en the road and delays because
of conditions where the vehicle volumes approach or exceed

.I
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the capacity of the roadway at a particular location. Hence,
the roadway travel time is the sum of the time for the first

vehicle to traverse the evacuation route, assuming normal
operating speeds, and subsequent travel times taking account
of speeds at heavier loadings and including delay time.

o Adverse weather delay time - an additional twenty minutes
to account for unpredictable isolated delays associated with
adverse weather conditions.

o General population mobilization time - an additional twenty
minutes to account for mobilization at home, at place of employment
or at accommodation:.

Special vehicle round trip time - the roadway travel timeo
where a number of round trips were required by medical transport
vehicles and buses for special facilities or to evacuate residents
without auto, travel time beyond the evacuation limits to
a predesignated host facility for all but the last trip, return
time to the special facility for as many round trips as were
required, and time for loading and unloading passengers was
included. Where the facility administrators of special facilities
gave an estimate of mobilization time which was greater than
the roadway travel time, the mobilization time plus travel
time to the perimeter of the evacuation area became the evacuation
time.

It should be noted that the times to evacuate general population without
autos and ambulatory patients in special facilities were based on use
of bus facilities within or in close proximity to the EP3. These buses
included school buses, senior citizens' buses, special facility buses,
and public transit buses as dictated in the respective county emergency
plans. For the purpose of assessing the evacuation time for schools,
available district school buses were first allocated, to the schools
closest to mI and were then progressively assigned to schools further
away.

A detailed description of the simulation model used to estimate roadway
travel times during an evacuation is presented in Appendix C. This
description also includes a discussion of the correlation of the static
model applied herein with a dynamic simulation.

D. Notification and Confirmation Time Estimates

Pae request for evacuation times in NURIX;-0654 Appendix 4 relates primarily
to the time required to actually evacuate as opposed to the times required
for either notification or confirmation. Notification and confirmation -

times as related to the general population are based on information
obtained from GPU and PDIA for Sectors A-0.

According to CPU, the permanent work force and contractors at MI would
be notified of an incident in less thr.n fifteen minutes. It would then
take about one hour to confirm that all non-essential personnel have

-72-
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been accounted for and discharged from the site. This confirmation,
'

procedure would be handled in one of two ways. .

a muster of all personnel in the warehouse from where all non-essentialo
personnel would be dismissed or

'o a check of all badge numbers at the Process Center.

As noted in Section II, notification of visitors on the islands adjacent
to TMI in the Susquehanna River would occur simultaneously with the

; sounding of the warning sirens. GPU has arranged with the State Police
to make a helicopter sweep (weather conditions permitting) of the islands
to confirm that visitors have been notified and evacuated. Such a sweep
as estimated by GPU would take about one hour.

In an effort to obtain local approximations of notification and confirmation
time as well as procedures. State emergency planners were contacted
by GPU. The planners estimate that with present notification capabilities
such as siren coverage, emergency broadcasts and telephone, it may take
from two to three hour to notify one hundred percent of the population
within the 10 mile EPZ after initial contact of the planners by the
Utility. However, according to PDIA and GPU, it is estimated that af ter
July 1,1981, the entire population within the EPZ will be notified
within 45 minutes as stipulated by the Nuclear Regulatory Commission
(NRC) in NUREG-0654. -

-

)
:

PDIA further noted that confirmation would take place during evacuations
therefore extra time is not added to the evacuation time estimates.
According to PEMA confirmation that all people in the EPZ who wish to
evacuate have done so will be carried out by the State Police. PDIA
noted that in an effort to avoid confrontations with residents who wish
to stay, the State Police stationed at the periphery of the risk area
will monitor the flow of traffic from the area. When, traffic flow
eases to a point that only sporadic vehicles are leaving the area, it
would be assumed that evacuation from the area is basically ccanplete.

I

j E. Evacuation Time Estimates
|

Based on the methodologies and time components described previously,
simulations of evacuations for each of the Evacuation Sectors (A-0)
under best estimate (night), typical weekday (normal condition) and
adverse weather conditions were made. From these simulations, a range
of approximate evacuation times estimates were developed for both the
general population and special facilities to account for varying degrees
of readiness of emergency forces and development of an incident. These
approximations of evacuation times are summarized in Table 24. The
estimates as shown in this table should provide the emergency planner ~

with sufficient information which can be used in conjunction with other
inputs at a decision-making tool regarding the course of action to take

; in the event of an incident at TMI.

I
I
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. eslLE ISLANs TASIA 24A.

SWACUATI(as T!tt; LSTIMATES

FOst itsE 10 MllJ1 stA0gt3 Erg FlasMA*:7 OF APPesOIIMATE EVACUATIOss TIM ESTIMATES
FOR EACH EVACUATI(As SECTOR *

Sce ne rlos som e t Estimate
Special Facilitise

General Population inta! Evacua- Total Evacua-
Travel Time tutal Evacuation Time (3) _ Travel Ties tion Time Travel Time tion Time

With Auto without Auto With Auto Without Auto Schools schools

igsper' ' I II I Otb retenee r typer tenre r Upger lower M Iower lower tower g Othere

A 0:30 1:45 0:45 2:00 0:50 2 05 105 2:20 - - - - - -

s 0:30 1:45 0:45 2:00 0 50 205 1:05 2:20 - - - - - -

C 0 30 Os30 1s00 1:15 0:50 0:50 1s20 1s35 - - - - - -

D O s 30 1 45 1:15 2:30 0:50 2:05 1:35 2:50 - - - - - -

3 0: 30 1:45 1 15 2 30 1:50 2:05 1s35 2:50 - - - - - -

F 3:45 5:15 4:15 5:30 4 05 5:35 4 35 5s50 - - - - 5:00 5 00

0 1:45 2:45 2:00 3 00 2:05 3:05 2:20 3:20 - - - - 6:15 6:15
.

K 1:45 2s00 2 30 2:45 2s05 2:20 2:50 3:05 - - - - - -

I
4

d5 1 2:15 3:00 2:45 3:30 2:35 3:20 3:05 3:50 - - - - 4:45 4:45
8

J 3:45 5:15 4:15 5:30 4:05 5:35 4:35 5:50 - - - - - -

E 5 a 30 9:15 5 30 9:00 5:50 9:35 5:50 9:20 7:15 7:15- - - -

L 2:30 3:45 2:45 4:00 2:50 4:05 3:05 4:20 - - - - 5:45 5 45

M 2e30 3s30 3:00 4:00 2:50 3:50 3:20 4:20 - - - - - -

N 5:15 7:15 5:30 7:15 5:35 7:35 5:50 7:35 - - - - 8:00 8:00

0 5:30 9:15 5:30 9:15 5:50 9:35 5:50 9 35 - - - - - -

O

.

'(1) r.eneral geputation consists of reeldente and tranelente including non-essential TM1 employees.
I (2) CPU has stated that as of July 1,1981, a now warning system w!!! be installed to b .swide notification of
| 1004 of the ISPulation within 45 minutes. s

4 :

(1) Includes general population preparation time (20 minutes) and the roeduay travel time. N|

(4) Feg electal facillties, it le assumed that notification will occur within fif teen minutes and that "

| Milization and evacuation w!!! begin lassediately thereaf ter. Evacuation times represent the longest
( eettmated time for a special fac!!!ty in the sector conaldered. Time includes termine1 time, loading / unloading,

tsavel time, and round trly time as required.

(5) The term lower sound reflects a good state of emergency readiness utt!! sing state emergency resources and allowing
tJee !>rorpession of an evacuation to proceed scoording to the stages defined in PEMA's Disaster Operation Plan.

*

(6) the tese igper sound reflecte a teck of adequate time necessary for proper deployment of state emergency
resources due to an losediate declaration of general evacuation.

.
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TusesE KitA a58Alb TAatz 24)EVACUATIWG TIMt; ESTIMATEJ

Foss 11 E 10 Milz HADIUS BP3
SlesMAeY OsP APPesortMATE EVACUAT10s4 TISE i ** * MATES

FOR EAQ4 EVACUATI(34 SECTOss

scenarios 3g._lpel weekdar (4)
Genere! Population Total Evacua- Total Evacua-

,,
Travel Tiene 1btal Evacuation Time ( 3) Travel Time tion Time Travel Time tion Time

With Auto Without Auto With Auto Without Auto Behools schools
g' Iee lawu M lanse Upper Emsse r Upper lowe r Upper tower U}pe r tower Othero Othero

*

A i s 30 2:30 2s00 3 00 1:50 2:50 2:20 3 20 - - - - - -

3 1:J0 2:30 2 00 3:00 1:50 2:50 2:20 3:20 - - - - - -

C 0:30 1s15 1:00 1s15 0:50 1s35 1 20 1:35 - - - - - -

D 1:30 2s00 2:00 2:30 1:50 2:20 2:20 2 50 - - - - - -

E 1 30 2:30 2:00 3:00 1:50 2:50 2:20 3:20 - - - - - -

*
F 4:30 6:00 4s45 6:30 4:50 6:20 5:05 6:50 4:45 6:30 5:00 6:45 5:00 5:00

O 1:45 2s45 2:15 3:15 2:05 3:05 2:35 3:35 1:45 2:30 2s00 2 45 6:45 6:45
,

[ Is 1:45 2:15 2:30 3:00 2s05 2:35 2:50 3:20 0:45 1:45 Is00 2:00 - -
> (n

- 8 1 2:45 3 45 3s00 4 15 3:05 4:05 3:20 4:35 3:00 4:15 3:15 4:30 4:45 4:45

J 4:30 6:15 4:45 6 30 4:50 6:35 5:05 6:50 4:45 6:30 5:00 6s45 - =

,--E 6:u0 10:00 5:45 9:45 6:20 10:20 6:05 10:05 5s45 9 45 6:00 10:00 7:15 7 15
.= I. 2:45 4:30 3:00 4:45 3:05 4:50 3 20 5 05 2 30 4:15 2:45 4:30 6:00 6:00

- M 2:15 3:45 2:45 4:15 2:35 4:05 3:05 4:35 2:30 4:00 2:45 4:15 - -

le 5: 30 Seco 5:30 es00 5:50 8:20 5:50 8:20 5:30 es00 5:45 8:15 es00 es00

0 6suu 10:00 5s45 9:45 6:20 10:20 6:05 10:05 5:45 9:45 6:00 10:00 - -

'

'l
- (1) Genasal topulation consista of reeldente and transiente including non-essential TMI espicyees.

2| Gru lese stated that as of July 1,1901, a esaw warning erotem will be installed to provide esotification of.

2004 of the population within 45 minutes.

(3) Includes general population properatic.n time (20 minutes) and the roadway travel time.

(4) For siecial facilities, it le asemed that notification will occur within fif teen minutes and that
moeillaation and evacuatless w!!! begin lamediately tJoereaf ter. Evacuation times represent the longest ,

entieuted time for a asocial fact!!ty in the sector conaldered. Time includes terminal time, toeding/unloadings
travel time, and round *rly time as required.

(5) The team teuer sound rot eate a good state of emergency readissese ut!!! sing state emergency secources and a!!owing
Llie gesugseeston of an evacuation to proceed according to the stages defined in PEsen',e pleaetor Operettom plan.

(6| 11se Lese Unter sound suflects a lack of edequate time necessary for proper deployment of state emergency
resuustes due to en lamediate declaration of genere! evacuatioss. .

.

'
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Th d M11.E I$ LAND
TA313 244

| EVACU".TICes TIME ESTIMATES
FOR 1HE 10 Mll,E EADIUS EPz

StMMA*Y OF APPp0EINATE EVACUATIOss T19E ESTIMATT,3
FOR EACM EVACUATIOps SECTOR

|

Scenarios y t P. stimate gg,,g,g ,,,ggggg ,,(4)
General Population ( ' '

Tbtal Evacua- Tbtal Evacua.Travel Time Tbtal Evacuation Time $ 3) Travel Time tion Time Travel Time tion Tlee
Witti Auto Without Auto With Auto without Auto Schoole Schools

Upperf' II II IIS r Imee r t'pper tare r g tower g lower tower g Imer g Othere othere

A Os30 1 45 0:45 2:00 0:50 2:05 1:05 2:20 - - - - - -

3 Os30 1:45 0 45 2:00 0:50 2:05 1 05 2:20 - - - - - -

C 0:30 0:30 1:00 1:15 0:50 0:50 1:20 1:35 - - - - - -

D 0 30 1s45 1:15 2:30 0:50 2s05 1:35 2:50 - - - - - -

s 0:30 1:45 1:15 2:30 1:50 2:05 1:35 2:50 - - - - - -

F 3:45 5:15 4:15 5:30 4:05 5:35 4:35 5:50 - - - - 5:00 5:00

G 1:45 2:45 2:00 3:00 2s05 3:05 2:20 3:20 - - - - 6:15 6:15.

M 1:45 2:00 2:30 2:45 2:05 2:20 2:50 3:05 - - - - - -,
4
db I 2:15 3:00 2:45 3:30 2 35 3:20 3:05 3:50 - - - - 4:45 4:45I

J 3:45 5:15 4:15 5:30 4:05 5:35 4:35 5:50 - - - - - -
.

K 5:30 9:15 5:30 9:00 5:50 9:35 5:50 9:20 - - - - 7:15 7 15

1. 2:30 3s45 2:45 4:00 2:50 4:05 3:05 4:20 - - - - 5:45 5:45

M 2:30 3:30 3:00 4:00 2:50 3:50 3:20 4:20 - - - - - -

M 5:15 7:15 5:30 7:15 5:35 7:35 5:50 7:35 - - - - 8:00 8:00

0 5:30 9:15 5:30 M 5:50 9:35 5:50 tiss- - - - - MOO mod-

U00 tgo

'(1) reneral population consists of residente and transiente includino non-essential TMI eenployees.

(2) Gru has stated that as of July 1,1981, a riew warning systeen w!!! be installed to provide sootification of
100% of the population within 45 minutes.

(3) Includes general population preparation time (20 minuteel and the roadway travel time.
j g

(4) For erectal fac!!! ties, it le assumed that notification will occur within fifteen minutes and that
mobilisation and evacuation will begin immuodlately thereaf ter. Evacuation times recreeent the longest
estimated time for a special facility in the sector considered. Time includes terminal time, loading / unloading,travel time, and round trip time as requirei.

(5) The term lower Sound reflects a good State of emergency readineJe utiliting state emergency feSourdet and allowing
the 3 rurJreselon of an evacuation to proceed according to the stages defined in PEMA's Disaster Operations Plan.

(6) the term Ugper sound reflects a lack of adequate time necessary for proper deployment of state emergency
resources due to an leswdiate decieration of genere! evacuation.
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EVACUAT 0s: TIME ESTIMA1TS TAal2 248 "

FCJ 1HE 10 Mitz CAD!tO EP2
Staemit? Or APPROKIMRTE EVACUAT10s: TI M ESTIMATES

r0R EAOI EVACUATI0ss SECTOst

scenarios yrical weekday
(4)

Ceneral Population
Total Evacua- Total Evacus-Travel Time 1btal Evacuation Time 13) Travel Time __ tion Time Travel Time tion Timeseith Auto Without Auto With Auto Without Osto Schools SchooleE' * "" (5) (6) (5) (6) ,15) (6) (5) (6) ,(5) (6) ,(5) (6) en others

*

A 1:30 2:30 2:00 3:00 1s50 2:50 2:20 3:20 - - - - - -

3 1:30 2:30 2 00 3:00 1s50 2:50 2:20 3:20 - - - - - -

C 0:30 1s15 1:00 1:15 0:50 1:35 1s20 1:35 - - - - - -

D 1:30 2 00 2:00 2:30 1:50 2:20 2:20 2:!O - - - - - -

E 1:30 2:30 2 00 3:00 1:50 2:50 2:20 3:20 - - - - - -

*
r 4:30 6:00 4:45 6:30 4:50 6 20 5:05 6s50 4:45 6:30 5s00 6:45 5:00 5:00
0 1:45 2:45 2:15 3:15 2s05 3:05 2:35 3:35 1:45 2:30 2:00 2:45 6:45 6:45

$ M 1:45 2:15 2:30 3:00 2:05 2:35 2:50 3:20 0:45 1:45 1s00 2:00 - -tn
8 1 2:45 3:45 3:00 4:15 3:05 4:05 3:20 4:35 3:00 4:15 3:15 4:30 4:45 4:45

J 4:30 6:15 4:45 6:30 4 50 6:35 5:05 6:50 4:45 6:30 5:00 6:45 *- -

K 6:00 10:00 5:45 9:45 6:20 10:20 6:05 10:05 5s45 9 45 5:00 10:00 7:15 7:15
L 2:45 4: 30 3:00 4:45 3:05 4:50 3:20 5:05 2:30 4:15 2:45 4:30 6:00 Es00
M 2:15 3 45 2s45 4:15 2 35 4:05 3:05 4:35 4:30 4:00 2:45 4:15 - -

is 5: 30 esco 5:30 es00 5:50 8:20 5:50 8:20 5:30 e:00 5:45 5:15 es00 8:00
0 6:00 10:00 5:45 9:45 6:20 10:20 6:05 10:05 5:45 9:45 6:00 10:00 gdoo $4o0

i

(1) General population conelste of reeldente and tranelente including non-essential TMI employees.
4

2) CPU has stated that se of July 1,1981, a seem warning erstem will be installed to provide sootifications of
.

100% of the population within 45 minutes. ,

(3) Includes general population preparation tism (20 minuteel and the rosesay travel time.
(4) ror esecial facilities, it le assumed that notification will occur within fifteen minutes and that

onbilization and evacuation will begin immediately thereaf ter. Evacuation times represent the longest
estimated time for a special facility in e - Sector considered. Time includes terminal time, toeding/unloeding,travel time, and round trip time se requirei.,

}(5)
The term tower sound reflecte a good state of ammmacy readiness ut!!!aing state emergency secources ased allowing
the progreselon of an evacuation to proceed according to the stages defissed in PEMA's Disaster Operation Plan.

(6) The tern Ugper pound reflects a lack of adequate time esecessary for proper deployment of state emergessoy
resources due to en loosediate declaration of general evacuation.

.



m D. R .E!!J SSIAND
JJATI(As TIMs. CiTIMATES TAS12 2CC

rC(11Ns 13 MssE kAD&US EP2
StDeMMT or (PrmOI! MATE EVACUATIOss TIPE EST! MATES

FOR EAcli EVACUATIC34 SECTOR
,

Ecosme rlos _A,3vve g Weather
gp.eg g y,,g ,gg , W

General Population
Total Evacua- Total Evacue-

-
Travel Time Tbtal Evacuation Time (3) Travel Time Lion Time Trave! Time tion Time -

Witle Auto Without Auto With Auto Without Auto f:hoole Schoole
$ r mee r gg lower gg Iower g Imwor g tower lowerI g) i6 Othere Othara

A 2suo 2sl5 2:30 2:45 2:40 2:45 3:10 3:25 - - - - - -

S 2:00 J:15 2:30 2:45 2:40 2:55 3:10 3:25 - - - - - -

C 0:30 Os 30 1s15 1s15 1s10 1s10 1s55 1:55 - - - - - -

D 2:00 2:15 2:30 3s00 2 40 2:35 3:10 3:40 - - - - - -

a 2:00 2:15 2:30 3:00 2:40 2:45 3:10 3:40 - - - - - -

F 5:30 6s45 5:45 7s00 6:10 7:25 6:25 7:40 - - - - 6:00 6:00

0 2:45 3:15 3:15 3:45 3:25 3:55 3:55 4:25 - - - - 5:00 4:00

g N 2:15 2 45 2s45 3 15 2:55 3:25 3:25 3:55 - - - - - --4

f 1 3:15 4:00 3:30 4 15 3:55 4:40 4:10 4:55 - - - - 5s20 5 20
J 5 30 6s45 6:00 7:15 Esto 7 25 6s40 7 55 - - - - - -

E 9:15 11:30 9:00 !!s15 9:55 12:10 9s40 11:55 - - - - es45 S:45
.

L 4:00 4:45 4:15 5 00 4:40 5:25 4:55 5s40 - - - - 7 30 7:30
M 4suo 5:00 4s30 5:30 esto 5 40 5 10 6:10 - - - - - -

M 7 15 9:00 7:15 9:00 7:55 9:40 7s55 9:40 - - - - 9:30 9:30

O 9:15 !!s30 9s00 !!s15 Ss*5 12:45 9 40 11:55 - - - - - -

.

lug *ulattosi consiste of roeidente and translente including non-eemential TMI employees.(18 General

(2) CPU lose stated that as of July 1,1981, a saew warning systees w!!! lee Installed to provide esotification of100% of the 6 apulation within 45 minutes.

(3) Incinsdes general populattoso properation time (20 minuteel and the roeduey travel time. * '

(4) For esecial fac!!!tles, it le assumed that notification w111 occur within fifteen minutes and that
mobitt aattom and evacuation w!Il 1,egia leasediately thereaf ter. Evacuation times represent the longest
settmated time for e special f acility in the Sector conaldered. Time includes termine1 time, loadirg/isnloading,travel time, and round talp time as required.

(5) The term Isneer pound reflects a good state of emergency readinese entl11 sing state emerges.cy resources and allowing
the piovanolon of an evacuation to proceed according to the stages defined la PEMA's Dieseter Operation Plan. "

(6)
The team siter Bound reflecte a lack of adequate time necessary for proper deployamat of state emergency
resouscos due to an 1emediate declaration of genere! evacuation.

( 7) Bactudes an additional 20 minutes to account for unknown conditions oss the roadway system.
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F. Distribution of Population by Time -

A further output of the simulation model which may be of use in determining
the course of action to take in the event of an incident at WI is the
distribution of the percent of population evacuated under each scenario
during the estimated evacuation time period. The model uses assigned -
traffic volumes in PCE's for each of the population components of a
traffic zone and converts these back to population numbers using average
vehicle occupancy rates and vehicle equivalency factors for the assigned
mode of transportation. Based on the calculated speed along each route,
the population which leaves the D3 boundry is accumulated by time and,
percent of total population at fif teen minute intervals.

The approximate percent of the accumulated population which would be
evacuated from the 360 degree-10 mile pt for each scenario is shown
in Figures 22a, b, c. Table 25 further shows a comparison of the time
estimated to evacuate fif ty and ninety percent of the population under
each scenario assuming varying degrees of readiness and development
of possible incident.

TABLE 25
ESTIMATES OF TDut 'IU EVACUATE
50 and 90 PERCENT OF NE DE

POPULATION
*
.

Scenario Percent Accumulated Population Evacuated
50% 90%

Estimated Evacuation Time Range (hr. min.)
Lower Upper Lower Upper

|
l

BEST ESTIMATE 2:30 3:30 5:15 4r00- 8 70
(Night)

TYPICAL WEEKDAY 3:00 4:30 5:45 4+15- 9! >
(Normal)

ADVERSE WERTEER 4:00 5:00 7:00 4eOO- / l! 3C)
.

'

|
|

* Based on an evacuation time estimate of the 360 degree-10 mile
DS.

The range of evacuation times is a relative indicator of the state
~

of readiness of emergene:y forces and the period of time over which
a possible incident at MI may develop.

Estimated times reflect approximate roadway travel time.

t
:
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/ ^ EVk JTICS Tite ESTIMATES E5 ' ,

{FOst THE 13 Mite ItADIUS EPS ft99sATY OF APPIsOIIMATT,EVACUATIOss Tist. ESTIMATES
Foss EACH EVACUATI0H SECTOn

,

Scenerlos Advers.ar Weather

General Population Total Evacua= Total Evacua?
, . .q h[Special Facilittee '

.

'

8

Trave! Time 1btal Evacuation Time (l) ["f) Travel Tim tion Tim Trave! ?!n tion Time - \
Wille Auto Without Auto With Auto Without Auto Schools Schools t

g ' Emer Upper ( '8 I 'UpperI ' lowe r' I II II 8I II IIIc inner Iower Upper tower g Iower type Othere othere
_

A 2:u0 2:15 2:30 2:45 2:40 2:45 3:10 3:25 - - - - - -

B 200 2:15 2:30 2:45 2 40 2 55 3 10 3:25 - - - - - -

C 0:30 Os30 1:15 1s15 1s10 1:10 1:55 1s55 - - - - - -,

1

D 2:00 2:15 2:30 3:00 2:40 2:45 3:10 3:40 - - - - - -

- a 2:00 2:15 2:30 - 3:00 2:40 2:45 3:10 3:40 - - - - - -

4 P 5:30 6:45 5 45 7:00 6:10 7:25 6:25 7:40 - - - - 6:00 6:00

0 2:45 3 15 3:15 3:45 3:25 3:55 3:55 4:25 - - - - 8:00 e:00
i

M 2:15 2:45 2 45 3:15 2:55 3:25 3:25 3:55 - - - - - -,
a
f I 3:15 4:00 3:30 4 :1'5 3:55 4:40 4:10 4:55 - - - - 5 20 5:20

J Ss30 6:45 6:00 7 15 6 10 7:25 6:40 7s55 - - - - - -

K 9:15 !!s30 9:00 11:15 9:55 12:10 9:40 11:55 - - - - 8:45 e 4 5,

L 4:00 4:45 4 15 5:00 4:40 5:25 4:55 5:40 - - - - 7:30 7:30

M 4:00 5:00 4:30 5:30 4:40 5:40 5:10 6:10 - - - - - -d

N 7:15 9:00 7:15 9:00 7:55 9:40 7s55 9s40 - - - - 9:30 9:30

0 9:15 11:30 9:00 11:15 9:55 w 9:40 11:55 - - - - 9QO $qq
1.1110

(1) General gmputation consista of realdente and transiente including noss-eemential TM1 employees.

(2) GPU hee stated that as of July 1,1991, a seew warning systees w!!! be installed to provide notifloation of
loot of ti.e seputation within 45 minutes.

131 Incitades general population preparetton time (20 minuteel and the roadway travel time.

(4) For erectal f ac!!!tles, it le assumed that notification wl!! occur within f!f teen minutes and that

mobillaation and evacuation w!!! tagin lamediately thereaf ter. Svacuation times represent the longest
estimated time for a eseclat f act!!ty in the Sector considered. Time includes termine1 time loading / unloading,s
travel time, and round trip time se required. %

(5) The team lower sound reflects a good state of emergency readinese stilistseg state emergency resources and allowing
the propeaston of en evacuation to proceed according to the stages defissed in PEMA'.e Oleaster Operation Plan. b c

(6) the team Isager sound reflects a lack of adequate time esecessary for proper deployment of state emergency
f resources due to an lamediate declaration of general evacuation.
- _

i

(71 Includes an additlanal 20 minutes to account for unknown conditionse on the roadway eyeten.
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F. Distributica of Population by Time

A further output of the simulation model which may be of use in determining
the course of action to take in the event of an incident at 19tI is the
distribution of the percent of population evacuated under each scenario
during the estimated evacuation time period. The model uses assigned
traffic volumes in PCE's for each of the population components of a
traffic zone and converts these back to population numbers using average
vehicle occupancy rates and vehicle equivalency factors for the assigned
mode of transportation. Based on the calculated speed along each route,
the population which leaves the EPZ boundry is accumulated by time and
percent of total population at fif teen mirute intervals.

The approximate percent of the accumulated population which would be
evacuated from the 360 degree-10 mile EPZ for each scenario is shown
in Figures 22a, b, c. Table 25 further shows a comparison of the time
estimated to evacuate fif ty and ninety percent of the population under
each scenario assuming varying degreer of readiness and development
of possible incident.

TABLE 25
ESTIMATES OF TIME 10 EVACUATE
50 and 90 PERCENT OF 11fE EPZ

POPULATION

C
Scenario _ Percent Acc.umulated Population Evacuated

53 90%

.
Estimated Evacuation Time Range (hr. min.)
Lower Upper Lower Upper

BEST ESTIMATE 2:30 3:30 5:15 hee 8:30
(Night)

TYPICAL WEEKDAY 3:00 4:30 5:45 StM 9:30
(Normal)

ADVERSE E%THER 4:00 5:00 M97:00 9tes 11:30

* Based on an evacuation time estimate of the 360 degree-10 mile
EPZ.

The range of evacuation times is a relative indicator of the state
~

of readiness of emergency forces and the period of time over which
a possible incident at 1MI may develop.

Estimated times reflect approximate roadway travel time.

(

-77-
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G. Critical Locations %

An output of the simulation model is the identification of the critical
-

bottleneck links along each route in the selected evacuation route network.
These critical links represent the locations of potential maximum delay
for evacuees assigned to that route. Figures 23a, b, and c show these
critical links as compared with selected evacuation route network.
A list of critical links and the associated delay time is given in Table
26 by scenario for a simultaneous evacuation of the entire 10 mile EPI.
The delay time shown herein is the time penalty imposed by the computer
model when the demand traffic volume exceeds the capacity of the link.

It was assumed that traffic control personnel would be required 'co expedite
traffice flow. This assumption was made as the result of a first estimate
of evacuation time for a 360 degree sector.- 10 mile EPI, where the
operation of fixed traffic controls imposed high delay penalities on
evacuees it was assumed that traffic control personnel would be required
to expedite traffic flow.

These potential critical locations are also shown in Figures 23a, b,
and c and are listad by scenario in Table 26.

.

- )
*

..

.

.

.

}
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THREE MILE ISLAND TABLE 26 )EVACUATION TIME ESTIMARS %fFOR THE 10 MILE RADIUS EPZ POTENTIAL CRITICAL IDCATIONS
ON SELECTED EVACUATION ROUTES..

(10 mile EPZ)

Bottleneck (delay) Time hour : Minutes

Best Typical Adverse
Critical Bottleneck * Links /Iocations Estimate Weekday Weather

29/W. Main Street (from S. Lingel Avenue
to Railroad) 5:01 5:25 10:50

35/ Route 743 (from Governor Road to Fishburn Rd. 2:48
- 2:56 6:03

47/Epler Road (from Route 117 to Route 341) 1:38 ''l:47 3:40

49/ Water Street (from Route 341 W. to Route 341) 1:30- -

70/ Ramp (from Access Road 238 to Route 283E) 3:26 4:08 -

78/N. Hanover Street (from Mt. Gretna Street to
28E Ramp) 4:13- -

84/Elizabethtown Road (from Grant Street to
,

Sunnyburn Road 1:35 1:47 3:36 .i
)

89/Colebrook Road (from Ehrrsburg Road to
Route 230) 1:29- -

95/ Route 230 (from Schwanger Road to Cloverleaf
Road) 1:08- -

104/Rockpoint Road (from Colebrook Road to Route 441) 1:10- -

llo/ Route 283 E (from Grant Street to Mt. Joy Road) 2:21 2:46 3:36

122/ Route 441 E (from Route 241N to Route 743N) 1:33 1:55 3:36

125/Second Street (from Lumber Street to Broad St.) 1:38- -

130/ Cameron Street (from Sycamore Street to
*

Paxton Street) 3:02 3:25 6:50

140/ Ramp (from S. 17th Street to I-83W) 1:02 2:31 -

141/S. 17th Street (from Paxton Street to I-83W
Ramp) ,

3:08- -

144/13th Street (from Derry Street to Market St.) 1:50 4:31 6:51

160/ Union D Post (frca E. Park Road to Downhoner
Road) 8:34- -

162/Newside Road (frca Page Road to Un. Dep. Road) 1:07 1:11 2:26 ,,

-79- continued
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THRIE MILE ISLAND *

TABLE 26
EVACUATION TIE ESTIMATES
FOR THE 10 MILE RADIUS EPZ (continued)-

Bottleneck (delay) Time Hour : Minutec

Best Typical Adverse
critical Bottleneck * Links / Locations Estimate Weekday Weather

172/Nyes Road (from Union Dep. Road to
Devonshire Egts. Road) 2:10 2:22 4:38

177/ Ramp (from Urtion Dep. Road to I-83 H) 4:56 5:12 -

187/ Forge Road (from Old Stage Road to Lisburn
Road 1:44-- -

191/Rarp (from Route 114 to I-83N) 1:51 1:59 -

192/ Route 114 (from Susquehanna Trail to
I-83) 2:39- -

195/ Ramp (from Route 262 to I-83N) 1:49 2:01 -

213/Conewago Road (from Rhers Ch. Road to
Old Carlisle Road 1:28- -

s

331/ Route 181S (from Besh Sch. Road to Emig Road) 5:01- -

233/ Ramp (from Route 181 S to I-835) 2:24 2:34 -

335/I-83S (from Route 181 S to Route 250) 1:21 1:27 2:10

237/Susquehanna Trail (from Sinking Sp. Road to
Lightner Road) 1:43 1:52 3:49

247/Mt. Zion Street (from Druck Valley Road to
Route 230) 1:57 2:10 4:22

|
'

l

251/ Route 238 W (from Manchester Town Line to
Route 74) 1:42- -

260/ Progress Avenue (from Old Township to Route 22) 1:31 2:47 4:39

266/ Bridge Street (from loth Street to Market St.) 1:25 1:37 3:14

267/Carlisle Road (from Brandt Street to 18th St.) 1:54 2:08 4:18 -

270/Ples. Vw. Drive (from Private Road to
Route 262) 3:07- -

276/ Fulling Road (frcan Nissley Drive to Eisenhower
Boulevard)

(
,

1:38- -

280/ Route 921 (from Bull Road to Route 74) 1:13- -

-80-
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THREE MILE ISLAND TABLE 26 '}*

EVACUATION TIME ESTIMATES '/,,

FOR THE 10 MILE RADIUS EPZ (continued) |
'

..

I

l

Bottleneck (delay) Time Hour : Minutes |
*

Best Typical Adverse
Critical Bottleneck * Links / Locations Estimate Weekday Weather

292/Lewisberzy Road (fron. Siddenburg Road to
T916) 1:43- -

304/ Route I-83N (from I-76 to Route 11W) 1:42 1:50 -2:31

311/ Route 921 (from Susquehanna Trail to
Mil Crk. Road) 6:37

- -

313/ Route 39 (from Red Top Road to Devonshire Road) 1:47- -

315/ Route 39 (from Grnhll. Road to Route 22) 1:39 3:42
-

317/I-83N (from Un. Dep. Road to Route 22) 3:36 3:48 5:17

326/ Route 177 (from Route to Park to Route 745) 1:43 1:51 3:52

335/Elizabethtown Road (from Chestnut Street to
Grand Tree Road) 1:40 1:53 3:50

,

337/N. Hanover Street (from Linden Street to
Mount Gretna Road) - - -

340/Acc. Road 283 E (from Route 230 to EB On-Ramp) 6:23- -

2he following intersections require traffic control personnel *

Chocolate Avenue and Ridge Road (24, 25)

Chocolate Avenue and 743N (25, 26)

Chocolate Avenue and 743S (26,.27)

Chocolate Avenue and Homestead Road (27, 28)

W. Main Street and S. Lingel Avenue (28, 29)

W. Main Street and Railroad Street (29, 30)
.

Route 743 and Fishburn Road (35, 36)

Route 322 and Homestead Road (37, 38)

Route 322 and Lymer Avenue (40, 41)

West High Street and Market Street (75, 76, 83, 121) -1

Colebrook Scad and Route 230 (88, 89, 95, 96)

-81-
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MREE MILE ISLAND '

TABLE 26
EVACUATICN TIME ESTIMATES
FOR THE 10 MILE RADIUS EPZ (continued)

e

The following intersections require traffic control personnel *

Second Street and Eisenhower Boulevard (126,127)

S. Front Street and Swatara Street (127, 128)

S. Front Street and Iccust Street (128,129)

S. Front Street and Conestoga Road (129, 354)

Cameron Street and Paxton Street (130, 136, 137)

Paxton Street and S. Second Street (137, 136)

Derry Street and 17th Street (142, 143)

Derry Street and 13th Street (143, 144)

13th Street and Market Street (144, 145)

- Market Street and Cameron Street (145,146)

Union D. Post and Dowhoner had (160, 263, 309)

Route 181 S and Maple Street (228, 229, 230)

Route 181 S and Woodview Drive (232, 331)

Susquehanna Trail and Lightner Road (237, 253, 330)

Route 238W and Route 74 (251)

Progress Avenue and M ute 22 (260, 261)

Bridge Street and Market Street (266)

Carlisle Road and 18th Street (267, 268)

Route 39 and Route 22 (315)

Main Street and Wilson Street (64, 115, 344, 345)

.

* For locations refer to Figure / 2N~ML
+ Personnel who are stationed at signalized intersections will either

manually operate the traffic signals or manually direct traffic,

(
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V. SUGGESTED ACTIONS

As stated in NUREG-0654,...' specific recommendations for actions that
could be taken to significantly improve evacuation time shall be given."
such actions appear to be limited to those related to the factors and
procedures utilized in developing the evacuation time estimates (such -,

as evacuation route selection, route capacity, traffic assignment, special
transportation considerations and notification / confirmation methods).
During the course of this study, no specific reconnendations have been
identified that would significantly improve evacuation times c cher than
those described elsewhere in this report including the following local
commentary.
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- VI. IDCAL COMMDiTARY
'

r

In order to achieve a cooperative and comprehensive planning effort-

for this study, a number of meetings and discussions were held with
State and local emergency planners and officials as well as with members

;

of GPU Emergency Preparedness at Three Mile Island. In addition, numerous !

contacts have been made to gather relevant information and data not
only from State, county and local agencies, but also private transit
operators, administrators of special facilities, associations and major
industrial employers and military in the five county area encompassed
by the EP3. These contacts are listed in the attached FOO1 NOTES Section
of this Report. The contributions of these agencies and people has
been invaluable in the development of the information and data base
used in this study.

1

On November 26, 1980 a meeting was held in the Transportation and Safety
Building in Barrisburg, Pennsylvania at the Office of the Pennsylvania
Emergency Management Agency with representatives of the Met. Ed., PEMA,
PENNDOT and Parsons Brinckerhoff, to review previous evacuation time
studies, obtain information, discuss methodology and assumptions to
be used in this study, and review the requirements of NUREG-0654, Appendiz
4 of the November 1980 revision. Also, the coordination procedures
among those present was established.

.

On December 18, 1980, the District Traffic Engineer for PENNDOT was
i contacted to discuss PENNDOT's selection of evacuation routes, route

capacities, trip assignment technique, and special traffic management
procedures whidt have been proposed. Concurrence was also obtained
on the use of separate capacities of interchange ramps.i

i

At the request of GPU, a meeting was held at the PEMA office in Barrisburg,
Pennsylvania with representatives from PEMA district and central offices,
the five County Emergency Management (Operations) Coordinators and their

| deputies, the Manager of GPU-Nuclear Emergency Preparedness and Parsons
'

Brinckerhoff. This meeting was held to review the methodology and assumptions
used in this study, the status of the study, and additional data requirements.,

i Also, the preliminary population figures, employment data needs, scenarios
! and location of the reception centers to be used in this estimate were
! discussed. Moreover, the description of the EPZ and internal Emergency

Response Planning Areas (ERPA's) and the evacuation routes were presented.
No objections to the use of these data for the purpose of estimating
evacuation times in response to NUPEG-0654 Appendix 4 were voiced by

,

those present. The requests made in the November, 1980 revision of !

NUREG-0654 Appendix 4 were also addressed.

During a conversation on January 30, 1981 with the Manager of Emergency
, Preparedness for GPU, conusents on the draft of the reporr gubmitted
l

to CPU on January 16, 1981 for distribution to PEMA were received. -

It was the consensus of the reviewers that the initial route capacity
information provided by PENNDOT was conservative. Through a refined

| evaluation of individual route capacities it appeared to be possible
to develop more realistic route capacities and thus more realistic evacuation

,

time estimates. PEMA noted no objection to the use of alternate or j
, supplementary routing, if such actions would facilitate evacuation.

-84-
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As directed by GPU, an independent assessment of roadway capacities based
,

on actual physical and operating conditions and by the addition of supplemental
'

- routes to alleviate, where possible, potential bottlenecks uncovered in the
evaluation of the PENNDOT evacuation route network ms made. Such refinement
was based an judgments and expertise gained from previous studies to provide
an more realistic estimate of evacuation times. According to GPU these estimates
are intended for use in the decision making process in conjunction with other,

variables such as weather, type of incident, and time available in assessing
a specific situation and determining the proper protective action to be taken
e.g. (sheltering or evacuation) in the event of an incident at 'IMI requiring
the implementation of protective actions by the public.

.

9

1
-

e

e

%

e

-es-

- . . . .__ . . ._ . . _ _ _ _ _ _ . . . _ _ . . .

- --- - - - - - . , + - .-



__ __ ..
.. ;

I
. .

l
1

l

N A 47 5, ., -g

o Take Union Deposit Road west to I-83 north,

Rte 340 we,st to I-83. North on,I.83.o

o Follow Newside Road to Rutherford Road. Continue north on Rutherford
Road, to Virginia Street then turn left on Prince Street north toward
Rte. 22,.,

o ,Take Conway Road to Union Deposit Road and continue toward Rte ~

22 as.noted for ERPA 45.

.

.

.
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ERPA 40
.

Take Bridge Street north te Market Street then turn left to Rte,o
11.

.o Follow same route as ERPA 39
.

.

ERPA 42'

Ni ARhwONo Take S. Front Street north to Paxton Street. Susa- luR un i_i- -
A. '., F+aat etr - * a -6h.w -

ERPA 43

o Take Derry Street west to 12th Street. Follow 12th Street north
to Market Street then, turn right from Market Street to Rte. 230
north.

o Enter I-83 at 17th Street and proceed west toward Rte.15.

o Follow Progress Avenue north to I-81.

ERPA 44 ~

3

Follow Progress Avenue, north to I-81.o
!

ERPA 45

Follow Conway Road to Union Deposit Road, take Union Deposit Roado
to Nyes Road and proceed north toward Route 22. -

Take Paxton Street eastbound to the entrance to I-83 north.o

Take Galion Road north then continue on Dowhoner Rd. to Union Deposito
Road. Turn left on Union Deposit Rd. to I-83N.

o Follow Chamberhill Road to Keckler Road. Turn right to Rte 441
west to I-83N.

ERPA 46
.

o Take Rte. 441 northwest to I-83 north.

Take Fulling Mill Road westbound to Eisenhower Blvd. Proceed southo

on Eisenhower Blvd to the entrance of Rte 283 to I-76 and then
[ proceed to I-76 east.

'
s
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ERPA 34.

.~ . -

Take Anderson-Robler Church Roads toward Rte 74.o

Take Mountain Road south to Old Carlise Road,o

Follow Cherry Orchard Road southwest to Nursey Road then turn righto
onto George Street toward Rte. 74.

ERPA 35

o Take Boring Bridge Road toward Rte 74.

o Take Rte 177 toward Rte 74.

.

ERPA 36

o Take Rte 177 south toward Rte 74.

ERPA 37

Take Siddenburg Road west to I4wisbury Road and continue.o

Take Lewisberry Road west Lisburn Road and continue,o

o Follow Rte.177 South toward Rte 74.
i -

ERPA 38

Take Lewisberry Road toward Old Forge Road. Proceed on.Old Forgeo
Road to Lisburn Road.

Take Lewisbury Road (Rte 114 west) to I-83 north,o

Take Fishing Creek Road east and turn north on I-83.o

ERPA 39

.

Take Simpson Ferry Road west to Carlise Road and continue towardo
U.S. Kte 15.

.)
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ERPA 28

( Take Donagal Spring Road toward' Mount Joy.o

Take Rock Point Road toward Rte 141.o

Take Rte 441 east toward Rte 23.n
.

ERPA 29
1

t

Take Furnace Road toward Eauser School Road, then proceed on Coolo
Spring Road south to Rte 30.

Follow Kreutz Creek Road south to Rte 30.o
.

ERPA 30

Take Board Road south to the entrance to I-83 south at Church Road,o

Take Sherman Road south to Mount Zion Road. Proceed on Mount Zion
o

down to Rte 30.

Take Rte.181 south to the entrance ramp to I-83 south.o

ERPA 31

Take Mount Zion Road (Rte. 24) sooth to Rte 30.
o

ERPA 32

Take Susquehanna Trail south toward York and I-83.o

T&ke Rte 181 south to I-83 southbound entrance ramp.o

Take Rte 238 southwest toward Rte 74.o
i
,

ERPA 33

! Follow Cherry Orchard Road southwest to Nursery Road, then turn ~

o
l

|
right to George Street Town Rte. 74.

l o Take Rte 921 toward Rte 74.

Take Butler Road east, to Bull Road south, then turn right on Rteo
!

921 toward Rta. 74.
(.

.

'
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ERPA 23

% ..

o Take Route 341 east.

o Take Patrick Rd east.

ERPA 24

o Take Patrick Road north to Rte 322.

o Take Rte 241 northeast.

o Take Rte 341 east.

ERPA 25

Follow Cloverleaf Road south to the entrance to Rte 283 east.o

o Take Elizabeth Pm d east.

o Take Rte 241 northeast. .

Take Hershey Rd. northeast to Rte 283 east.o
,

ERPA 26

o Follow Elizabeth Rd. northeast.
.

Take Rte 230 east toward Mount Joy.o

Take Rte 743 to the entrance ramp of Rte 283 east.o

ERPA 27

Take Bainbridge Road north to S. Market St. turn left on S. Marketo

St. and continue to Linden Avenue. Follow Linden Ave. east to
No. Hanover St. Proceed north on Hershey Rd. to I. 283 E.

Take Maytown Road to Foreman Drive turn east on to Rte 230.o

Take Cloverleaf Road north to Rte. 230 east.
.o

.\
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ERPA 17 *

<

Take York - Levisbury Roads to Anderson Road. Proceed on Andersono

Road southwest to Rohler's Church Road. Continue on Rohler's ChurchRd.

Take the Rte 382 west to Rte 177 South.o

Take Potts Hill Rd. to Susquehanna Trail, then onto the entranceo
ramp to I-83 n.

ERPA 18

Take Valley Road to the entrance to I-83 north from Creek Rd.o

Take York Road to the entrance to I-83 north from Creek Rd.o

ERPA 19

C
o Take Rte 230 north to S. Front Street.

ERPA 20

Take Rte 441 north (Oberline Rd.) to I-283 north. Proceed northo
on I-283 to I-83 north.

o Take airport connector highway to Rte 283 west. Continue on R'.4
283 to I-83 north.

ERPA 21

o Follow Chocolate Avenue (Rte 422) northeast,

o Take Fisburn Rd. (Rte 743) to Governor Road (Rte 322) east.

ERPA 22

o Take Route 340 to Rte 39 north.

o Take Red Top Road to Rte 39 north.

I.
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ERPA 11
%.

.

o
Take Rte 241 to Elizabethtown. Turn lef t on Market Street to E.High St. then turn right on Elizabethtown Road east.

~

o Take Turnpike Road east and proceed as in ERPA 10.

ERPA R

o Take Rte 441 southeast to Rte 23.

Take 'Ste 241 to Elizabethtown and proceed as in ERPA 11.o
.

Take Donegal Springs Road toward Mt. Joy.o

ERPA 13

o Take Rte 181 south to I-83.

ERPA 14
),

o Take Rte 181 south te I-83.

ERPA 15,

.

o Take Rte 181 south to I-83
.

Take Rte 382 (York Haven Road) northwest to the entrance ramp too
I-83 north.

Take Susquehanna Trail to I-83 south entrance ramp.o

ERPA 16

Take Cloverleaf Road to the Susquehanna Trail entrance to I-83o
south.

-

Take Mount Washington Road southeast to Susquehanna Trail.o
Proceedsouth on Susquehanna Trail to York.

I

s
e
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.( ERPA e
.

~

o Follow Pines Road to York Haven Road. Turn right to the entrance
ramp to I-83 north,

o Take Rte. 262 (Yocuatown Road) to the Susquehanna' Trail entrance |
to I-83 north.

ERPA 7
.

.

o Take Mudd Pike (Rte. 441 north) to Union Street in Middletown.
Turn right on to East Main Street (Rte 230) and proceed to the
entrance ramp of Rte. 283 east.

ERPA 8

o Take Middletown Road (Vine Street extension) north to the entrance
ramp of Rta. 283 east.

Take East Main Street (Rte 230) to the entrance ramp of Rte. 283o
east.

(.. Road West. Proceed to Rta. 283 west and to turn north onto I-283
o Take the Harrisburg Pike (Main Street west) to the Airport Access

- I-83.

ERPA 9

o Take Colebrook Road to the entrance ramp to Rte. 283 east,

o Take Rte 230 to the entrance ramp to Rte. 283 east.

o Follow Colebrook Road (Rte. 341) east.

o Proceed on Deodate Road north to Colebrook Road. Turnright to
Colebrook Road (Rte. 341) east.

ERPA 10

o Take Turnpike Road east to High Street, then turn left to Market -

Street in Elizabethtown. Proceed on Market Street to Linden Avenue.
Turn left on to Hanover Street and proceed West o7 Rte 743 to the
entrance ramp to Rte. 283 east.

I

-
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ERPA 1 v

.

o Take Geyers Church Road northeast to Rte 230. Following Rte 230
east to the entrance ramp to Route 283 east.

' Take the north plant bridge to Geyers Church Road and continue -
o

as above.

o Take the south plant bridge to Rte 441. Turn right and proceed
on Rte. 441 South.

ERPA 2

'

.

o Take Hilldale Drive to Geyers Church Road. Follow Geyers Church
Road to Rte. 230. Proceed on Rte. 230 to the entrance ramp to
Rte. 283 east.

Take Rte. 230 northwest to the entrance ramp of Rte. 283 east.o

o Take Rte. 441 South.

ERPA 3

o Take Falmouth Road east to W. High Street in Elizabethtown. Proceed
on W. High Street to East High Street and then continue east on
Elizabethtown Road.

o Take Rte. 441 South.

ERPA 4

Take Valley Road North to Rte. 262 (Yocumtown Rd.) to the Susquehannao
Trail entrance to I-83 north.

o Take Wisler Road to Rte. 382. Turn right and proeed west to I-83
north entrance.

ERPA 5
.

Take Wisler Road to Rte. 362 Turn right and proceed west to I-83o
north entrance,

Follow York Haven Roaa to the entrance ra.np to I-83 north.o
}
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Table 2 indicates that a 93 percent correlation between the two assignment
model is possible on an aggregate basis for the roadway network east of the
Hudson River. That is, in the time that the static assignment estimated
complete evacuation of vehicles beyond the D2, the dynamic assignment estimated
93 percent of the vehicles would have cleared the DZ. On a route by route
basis, this correlation ranged between 100 percent for the most heavily assigned
test route, and 33 percent for a minor test route, which was assigned only
5 vehicles during the evacuation with the second lowest correlation, Amawalk
Road, being 89 percent.

On the west side of the Hudson River, where both normal and poor weather
conditions were analyzed by both models, the correlations of the overall
results between the two model were 98 percent and 95 percent, respectively.
Under normal weather conditions, there was little disparity among all six
routes, with the results varying between 97 Petcent (Palisades Parkway) and,

99 percent (Route 9W, Little Tor Road, and Route 304) . Poor weather conditions
resulted in route correlations ranging between 87 percent for Route 9W and
100 percent for Routes 45 and 304.

Overall, for the entire test evacuation network, comparison of the static
and dynamic assignment results under normal weather conditions indicated
a 96 percent correlation. Generally, when the static model estimated the.

network would be cleared (total vehicle evacuation), the dynamic model estimated
96 percent of the vehicles would have cleared the DZ boundary. The dynamic

(' assignment results indicated that complete evacuation of all vehicles beyond
the Dz boundary would occur 15 minutes later than the static assignment
estimate under normal weather conditions.

In addition to the evacuation times generated by each assignment technique,
the location of 5ottlanecks by sach methodology was compared. The dynamic

j assignment produced as output for each link the percent of vehicles stopped
i during the evacuation. This statistic was used as a measure of the degree'

of congestion on each link. On a network-wide basis, the average percent
stops for all links was 35 percent.

The 16 critical bottleneck links identified by the static model were
identified in the dynamic assignment output as well. en these links, the
average percentage of stops as indicated by the dynamic model output was
50 percent.

l
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I)'4. CONCLUSIONS
{v
iThe results of the benchmark analysis presented in this report indicate

that Parsons Brinckerhoff's static traffic assignment model can be applied
ito roadway networks to estimate evacuation roadway travel times with a highdegree of confidence.

Under identical circumstances, the static assignment model results have
proven comparable with those produced by a state-of-the-art, complex dynamic
assignment model, which simulates the evacuation proc.ess within the frameworkof time. Roadway travel times were estimated and ceagested roadways identified
with a high degree of oorrelation using the less complex static assignment
methodology. A close correlation between assignment procedures exists for
varying roadway types, weather enditions, and loading characteristics.
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Table 2 indicates that a 93 percent correlation between the two assignment
model is possible on an aggregate basis for the roadway network east of the
Hudson River. That is, in the time that the static assignment estimated
complete evacuation of vehicles beyond the DZ, the dynamic assignment estimated
93 percent of the vehicles would have cleared the DZ. On a route by route
basis, this correlation ranged between 100 percent for the most heavily assigned
test route, and 33 percent for a minor test route, which was assigned only
5 vehicles during the evacuation with the second lowest correlation, Amawalk
Road, being 89 percent.

On the west side of the Hudson River, where both normal and poor weather
conditions were analyzed by both models, the correlations of the overall
results between the two andel were 98 percent and 95 percent, respectively.
Under normal weather conditions, there was little disparity among all six
routes, with the results varying between 97 peicent (Palisades Parkway) and,

99 percent (Route 9W, Little Tor Road, and Route 304) . Poor weather conditions
resulted in route correlations ranging between 87 percent for Route 9W and
100 percent for Routes 45 and 304.

Overall, for the entire test evacuation network, comparison of the static
and dynamic assignment results under normal weather conditions indicated
a 96 percent correlation. Generally, when the static model estimated the
network would be cleared (total vehicle evacuation), the dynamic model estimated1

96 percent of the vehicles would have cleared the DZ boundary. The dynamic
( assignment results indicated that complete evacuation of all vehicles beyond

the DZ boundary would occur 15 minutes later than the static assignments

estimate under normal weather conditions.

In addition to the evacuation times generated by each assignment technique,
the location of bottlenecks by each methodology was compared. The dynamic
assignment produced as output for each link the percent of vehicles stoppedduring the evacuation. This statistic was used as a measure of the degree
of congestion on each link. On a network-wide basis, the average percent
stops for all links was 35 percent.

The 16 critical bottleneck links identified by the static model were
identified in the dynamic assignment output as well. On these links, the
average percentage of stops as indicated by the dynamic model output was50 percent.

.

(
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, TABLE 1
.

COMPARSION OF STATIC AND DYNAMIC ASSIGOODrf TRAVEL TIME RESULTS

Travel Time for Last Vehicle to Clear EPZ

Evacuation Route Level of Service E Level of Service D.

Hr Min Hr Min
Static Dynamic Static DynamicEast of River

Route 6 3:50 4:45
Route 120 0:50 2:30
Route 9A 3:20 3:30
Taconic Parkway 2:05 3:15
Amawalk Road 2:50 3:30

.

West of River

Palisades Parkway 3:35 4:00 5:50 6:30 :?Route 9W 4:25 4:45 6:25 7:30 -)'
'Route 303 2:00 3:00 2:40 3:15Route 45 2:20 3:00 3:40 3:45Little Tor Road 3:35 4:00 5:45 6:15Route 304 2:30 3:00 4:00 4:00

*A dynamic analysis at Level of Service D was not performed east of the HudsonRiver

,
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( 3.2 Dynamic Assignment Results *

Table 1 also shows the results obtained from the dynamic traffic assignment
Evacuation roadway travel times based on the output traffic statistics of
the model are rounded up to the nearest 15 minutes. Thus, when a route exhibited
zero volume within a given 15-minute point in time, it actually was cleared
of traffic at some point during the preceeding 15-minute time interval.

Utilizing evacuation capacities calculated for nermal weather conditions,
roadway travel times ranged from 2 hours 15 minutes to 4 hours 45 minutes
for all routes east and west of the Hudson River. West of the river, evacuation
capacities calculated for poor weather conditions resulted in roadway travel
time estimates ranging between 3 hours and 7 hours 30 minutes.

3.3 Comearison of Results
-

For the benchmark analysis and evaluation of the test network, the evacuation
roadway travel times obtained from the static assignment model were compared
to the dynamic assignment model travel times to assess differences in the
results of the two models and verify results of the static model.

As shown in Table 1, in all cases, the static assignment evacuation
reaches 100 percent completion either before or at the same time as the dynamic
assignment evacuation.

|

.

|
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3. Comparative Analysis of a Static and a Dynamic Model Results -Indian \ -'-Point Nuclear Generating Station, New York
. '

The benchmark analysis consisted of a series of static and dynamic assignments
to obtain comparable estimates of roadway travel time to evacuate residents
of the Indian Point EPE. Common to all of the traffic assignments, regardless
of the model, were the number of trips generated by each zone and the test
evacuation network. The test evacuation network consisted of the two southernquadrants of the Indian Point EPE.

Separate benchmark analyses and evaluations were made for normal and
-

poor weather conditions. The basic difference between these analyses was
the roadway carrying capability (evacuation capacity) . Level of Service
E roadway capacity represented evacuation under normal weather conditions,
whereas capacity at Level of Service D represented poor weather evacuationconditions. For poor weather conditions, free-flow speed reductions on the
order of 20 percent were put into effect.

The static traffic assignment'model was executed once for the entire
test evacuation network (each quadrant to the west and east of the Hudson
River) to obtain the evacuation roadway travel time estimates for all routes
for a given weather condition. Hence, two runs were required to obtain the
evacuation time estimates for the test network.

The dynamic traffic assignment model was analyzed separately for each
quadrant and each weather condition. Three dynamic traffic assignments were ),

made, which resulted in normal weather evacuation roadway travel time estimates ,N
i

for routes on both sides of the Hudson River, and poor weather evacuation
roadway travel time estimates for routes west of the Hudson River.

3.1 Static Assignment Results

For each of the evacuation routes included in the test evacuation network,
the roadway travel times to clear the EPE resulting from the static assignment,
as shown in Table 1, ranged frea 50 minutes to 4 hours 25 minutes under normal
weather conditions (Level of Service E evacuation capacities), and frca 50
minutes to 6 hours 25 minutes under poor weather conditions (Level of Service
D evacuation capacities) . Sixteen critical bottleneck links were' identified
as an output of the static assignme it model runs under both weather conditions.

.

i

%
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It is anticipated that during an emergency evacuation, the traffic demand
would approximate 90 percent in the direction of outbound movements. In,

the interest of providing a conservative yet realistic capacity estimate,
80 percent of capacity is assigned to the outbound direction.

Thus, from the above considerations, the base capacities at Levels of*

Service (LOS) D and E can be computed as follows:

IDS Base capacity = 2000 X 0.58 X 0.80 = 928 vph.
D

LOS ase apadty = 20M X 1.H X 0.80 = 1600 gh.
E

Each segment of the evacuation roadway network has individual characteristics
which further reduce its ability to meet the demand volume. From Table 10.8
of the Highway Capacity Manual, factors associated with the lane widths and

side clearances (referred to as a "W" factor) are applied to the base capacities<

to derive the segment's actual capacity. For example, for a segment with
two twelve-foot-wide travel lanes and no shoulders, the base 928 capacity
is multiplied by a factor of W = 0.88 to produce a capacity for the segment
of 817 vehicles per hour at Level of Service D.

Thus, from the above derivation, the Level D and E capacities for evacuation
traffic are computed as shown below where W is the factor from Table 10.8.

Two Lane, Two-way Roadways

LOS Capacity = 928 x W
D

LOS Capacity = 1600 x W.
E

2. Two Way Stree. with Parking

capacity and service volume for an urbanized area are determined by
other factors, such as the presence or absence or parking, percent traffic

,

turning, and allowable green time at a signalized intersection. To evaluate'

the effects of such factors on capacity, the Leisch Nomographs from the Traffic
Engineering Series - Capacity Analysis Procedure for Signlized Intersections
are used.

3. Four Lane Two-Way Highway, Divided Highway

Table 9.1 and 9.2 in the Highway capacity Manual are used for this category
of road segment. The derivation of Level of Service D capacity assumes that,
for emergency evacuation conditions, 0.95 was an appropriate peak hour factor,
since the demand would be high and virtually constant during the evacuation
period. Thus, as per Table 9.1, 4000 Capacity at LOS X 0.90 (reduedonE3420 or Capacity D. W factors fromfor speed impediment) X 0.95 (PHF) =

~

Table 9.2 which adjust for lane and shoulder wf.1 hs when applied to Capacityt

D would yield the segment capacity at Level of dervice D. Therefore, the

calculated capacities for four lane divided highway segments are:

Four Lane Diai.dd Highway
'

LOS Capacity = 3420 X W *

D
LOS *E* "

D
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d. Summary of all destinations an'd the number of vehicles (by type) \and passengers assigned to each.

Distribution of the percent of the total population evacuated ase.
a function of time.

B. Evacuation Capacity

A critical element in determining the amount of time needed to evacuate
any given area is the capacity of the existing roadways to accommodate the
anticipated vehicular volumes. Once the capacity calculations have been
developed, the roadway travel time and congestion / delay time occuring duringevacuation can be computed.

The procedure used to determine the evacuation area roadway capacities
is based on the Federal Highway Administration's 1965 Highway Capacity Manual
and the Traffic Engineering Series capacity Analysis Procedure for Signalized
Intersections. Definitions of specific technical terminology used throughout
the following paragraphs are based on the Highway Capacity Manual.

The roads and highway in the evacuation area were categorized into four
groups:

I two lane, two-way highways-

two-way urban street-

two-way urban streets with parking-

four lane, two-way divided highway. ')'-

For each of these groupings, base capacities at Level of Service E and
Level of Service D are calculated. Level of service E capacities are used
in the adverse weather scenario. The base capacity is determined by using,

factors which take into account the impact on traffic operation caused by
existing roadway width, shoulder area or lateral clearance. Other standard
capacity inhibiting factors (such as passing sight distances, percent trucks
and type of terrain) are considerably less significant for the emergency
evacuation condition and, therefore, are not considered. All applicable
factors were abstracted from the Highway Capacity Manual using the tables
cited in the following paragraphs or from the charts contained in capacity ,

Analysis Procedure for Sfqnized Intersections.

1. Two Lane, Two-Way Roadways

Table 10.7 of the Highway Capacity Manual shows the maximum service
volume under ideal conditions for passenger cars traveling in both directions
on a two lane highway as 2000 vehicles per hour (vph) . This value, which
represents the base capacity as Level of Service E for two lane, two-way
roadways, is modified to represent a one lane outbound flow as described ~

below.

The base capacity for this type of roadway at Level of Service E is
further reduced by a factor of 0.58 to determine base capacity at Level of
Service D. This factor, which is also shown in Table 10.7, represents a 3restricted average highway speed of 40 miles per nour with no restraint created .'

3

by limited passing sight distance.
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f (V/C) relationship for the link. Finall5r,theevacuationspeedordelay'

time is computed for each link, depending on whether the V/C ratio was greateror less than 1.0.-

The formula contained in the Federal Highway Administration
August 1973 Traffic Assignment Manual was adopted and modified as follows
for use in computing the speed at which evacuees will travel.

Evacuation Speed = Free-Flow Speed
~

_ Demand 'O.M *, Capacity
,

Following these calculations, the model computes the roadway travel
time for each traffic zone's evacuation route (or routes since some buses
and special vehicles had separate routes) by scanning the links comprising
the evacuation route to determine the maximum v/C ratio along the route.

When the hourly evacuation capacity exceeds the total demand volume
(V/C ratio less than 1.0) for all links along the route, the link evacuation
speeds are used to compute link travel time, and the travel times for each
link along the path are summed to obtain the zone-to-EPZ-boundary roadwaytravel time for the route.

When the traffic volume exceeds the hourly evacuation capacity (V/C
greater than 1.0) along any link of a traffic zone's evacuation route, the
roadway travel time is represented by the maximuin link delay time incurredalong the route.
ratio in hours along the route. Link delay time is calculated as the maximum volume / capacity~

The link with the maximum ratio is identified
as the bottleneck link for the evacuation route for use in future planning.
Other links along the route where the volume / capacity ratio exceeded 1.0
are also identified for planning purposes.

The roadway travel time as determined above is added to the terminal
time and the free-flow travel time for each zone trip type to determine thetotal roadway evacuation time. The total roadway evacuation time resulting
from this analysis represents the time for the last vehicle in the zene toclear the EPZ.

3. Outputs

The computer program developed for the static assignment process provides
five basic reports which are used in the evacuation planning process. Thereports are described below:

Summary of link statistics; link number, description, length, free-a.

flow speed and time, vehicular demand, evacuation capacity, and
demand / capacity ratio.

b. Summary of traffic zone statistics number of trips, evacuation
.

route, destination, terminal time, free-flow travel time, roadway
travel time, total evacuation time, and bottleneck link, for each
trip type, sorted in ascending order by total evacuation time.

i Smmary of all bott1.eneck links and the traffic zones which use
. c.

em.
4
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2. METHODOIDGY ;

;- A. Static Traffic Assignment Process
! .

1. Inputs

The static traffic assignment process developed to estimate roadway
travel and delay times requires three basic types of input. The first type
relates to 1.he characteristics of the evacuation roadw0y network, which is
emprised of one-directional links, each having its own attributes. The
links are described in terms of their capability to accom.wdate evacuating
traffic (evacuation capacity), length, and free-flow speed (speed limit) .

The seasnd type of input required for this assignment prvcess is zonal
vehicle trip generation data. The EPZ is disaggregated into traffic zones,
and the numbers of trips by each vehicle type (e.g., autos, buses, ambulances) -

are estimated in terms of passenger car equivalents (PG 's) for each traffic
Buses are weighted as the equivalent of two passenger cars in thiszone.

analysis. In addition, a terminal time for all trip types for each traffic
zone are input. The terminal time for autos represents the time to <arive
from homes within the traffic zone via feeder streets to the first 1, ink of
the primary evacuation route. For buses and special vehicles, terminal time
represents the total time for a specia_1 vehicle to travel from the point
of origin (staging area, garages etc.) to the pick-up location; loading time; '

circulation time (multiple pick-ups); and the time to travel to the first ,,

link on a evacuation path. ; )
( !

The third input type s.aed in the static assignment process is evacuation
path data. Evacuation routes are designated fixed paths extending from the
traffic zones to the EPZ boundary via specific roadways. Separate paths
are developed for each trip type (auto, bus, ambulance) and are expressed
in terms of connecting link numbers. Destinations (i.e., reception centers)
are defined for each traffic zone and input for the purpose of determining
the number of vehicles and passengers expected at each destination. Average
vehicle occupancies are used to estimate the number of passengers arriving
in vehicles at the destination.,

|

! 2. Static Assignment Algorithm

A computer program was written to process the above input data and compute
roadway evacuation times for each trip type by traffic zone.

Initially, the program calculates the total vehicular demand volume
(in PG's) on each link in the network by aggregating the vehicle trips generated
by each traffic zone along the evacuation path. Implicit in this assignment
is the assumption that all vehicles frcan all zones using a given evacuation
route were on each link along the designated route concurrently. The assignment .

process is thus considered " static", be muse the spatial movement of vehicles
across the network as a function of time is not explicitly recognized.

For each link in the network, three additional computations are performed.
First, the free-flow travel time is calculated as the quotient of the link
length and the free-flow speed. Second, the total vehicular demand volume j

is divided by the hourly evacuation capacity of the link to obtain the volume / capacity
.
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( APPENDII _C,

METHODOLOGY 20 ESTIMATE
BOADWAY TRAVEL TIMES

DURING EVACUATIDN

1. INTRODUCTION

On November 29, 1979, the United States Nuclear Regulatory Ceaunission
(NRC) requested all nuclear power reactor licensees to submit estimates of'

the time required to evacuate the population within a 10-mile radius of nuclear'

facilities. The estimates were to be made primarily for' the purpose of providing
; those officials who would make evacuation decisions in an emergency situation

with knowledge of the time required to complete an evacuation of one segment
or all of the population.

Subsequent to this request for evacuation time estimates, a document
entitled Criteria for Preparation and Evaluation of Radiological Emergency
Response Plans and Preparedness in Support of Nuclear Power Plants (NUREG-
0654/ FEMA-REP-1) was published in the Federal Register in November of 1980
by a joint Federal Emergency Management Agency / Nuclear Regulatory Commission
Steering Committee. This document, the purpose of which is to provide a
basis for NRC licenseea, State, and local governments to develop radiological

I emergency plans and impovo emergency preparedness, requires, among other
things, an evacuation tire assessment study for the 10-mile plume exposure

( pathway Emergency Planning Zone (EPZ) . The evacuation time assessment as
described in the document m nsists of estimates of notification time, preparation ,

time, roadway travel and de.My time, and confirmation time.

In response to the initial NRC request in November 1979 and to NUREG-
0654/ FEMA-REP-1, Parsons Brinckerhoff Quade and. Douglas, Inc. developed a
fixed route traffic assignaaent model which loads the network and computes
the route travel and delay times. It is a static model which assumes instantaneous
loading of the evacuation network and concurrent vehicular demand on each

,

roadway segments.t

| Section 2 of this report present the methodology, assumptions and traffic
! assignment algorithm structure used in an emergency evacuation time estimate

simulation model. In addition, is an analysis of this static model and DYNEV,
a dynamic model developed by KID Associates with which it ws compared specifically
in verifying the evacuation time estimates for the Indian Point Nuclear Generating

| Station is provided in Section 3.

L
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(T845) and go west along this road to Carlisle Road (County Road 74) . '

Continue west on this road to Rosstown Road (County Road 177) (LR 66006),
,

turn northwest on this road to Fortney Road (T912) and then continue
northwest on this road to Mount Airy Road (LR 66032). Take this road
north to the Warrington Corporate Boundary. Proceed north along this
boundary to the Monaghan Corporate Boundary and then continue north
along this boundary to the York County /Cumberland County Line. Follow
this Line north to Cedar Cliff Road. Continue along this road east
to Simpson Ferry Road (LR 21022), then east on this road to State Road
83 and north on this road to New Cumberland Corporate Boundary. Follow
this boundary east to the Dauphin County /Cumberland County Line. Take
this Line north to the Interstate Route 83 bridge, then cross this bridge,
east to the Conrail tracks and then north on these tracks to State Street
(State Route 22). Proceed on this street east to the Harrisburg City
Line, then go counterclockwise along this Line to Union Deposit Road
(LR 22008) and follow on this road east to the Lower Paxton Corporate
Boundary. Go north on this Boundary to Locust Street (LR 22071), and
then turn east on this road to Nyes Road (T407) . Follow on this road
east to South Hanover Corporate Boundary and go north along this boundaryto the point.of origin.

A description of the primary evacuation routes from each of the Emergency
Response Planning Areas (ERPA's) is presented in Appendix C. The descrip-
tions depict the total path from each ERPA to the 10 mile EmergencyPlanning Zone (EPZ).

Time estimates for subradii (2 and 5 mile) arebased on the use of portions of this total path to the defined border
-|of the respective radius.

~
4

|
|
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i

( Line north to the Interstate Route 83 bridge, cross this bridge, east
i

to the Conrail tracks and then proceed north along these tracks to State
Street (State Route 22) . Follow this street east to the Harrisburg
City Line, follow counterclockwise along this Line to Union Deposit
Road (LR 22008) and then proceed east on this road to the Lower Paxton
Corporate Boundary. Follow north on this boundary to Locust Street
(LR 22071), turn east on this road to Nyes Road (LR 22's18) and thenI

proceed north on this road to Red Top Road (T407). Go east on this
road to the South Hanover Corporate Boundary. Follow this boundarynorth to the point of origin.

i Sector O (ERPA's 1-47) (Fiqure 17)
'

Follow the South Hanover Corporate Boundary clockwise Qom its intersee-
tion with the Lower Paxton/ West Ednover Corporate Boundaries to the
East Hanover Corporate Boundary. Then follow this boundary clockwise
to the Lebanon County / Dauphin County Line. Proceed along this Line
south to Stouffers Road (T335), turn ncrtheast on this road to Ville
Road (LR 38035) and then go south on this road to Chestnut Kreider . Road
(T333). Follow this road south to Lawn Road (LR 38001), continue south
on this road so Upper Lawn Road (County Road 341) (T331) and then turn
east on this road to Lawn Road (LR 38001) . Follow this road south to
the Lebanon County /Lancaster County Line, proceed along this line west

-

to County Road 241 (FRS280), turn south again along this road to Trail
Road (T328) and then continue south along this road to Quarry Road (T855) .
Proceed south along this road to Miltongrove Road (LR 36004), continue

( south on this road to Grandview Road (LR 36124) and then follow this
,

' -

road south to Orchard Road (LR 36069) . Turn east on this road to Mussler i

Road (LR 36068), return south on this rond to County Road 230 (FAS129)
and then turn east to the East Donegal Corporate Boundary. Follow this4

| Boundary south to Donegal Springs Road (LR 36002), turn west on this
road to Church Road (T316) and then proceed south on this road to Kraybill1

Road (T827) . Take this road to Colebrook Road (LR 36004), turn south
on this road to Rock Point Road (T673) and go west on this road to Fuhrman
Road. Proceed south on this road to Maytown Road (County Road 743)

j (LR 36070), and continue south on this road to a point where the road
:

terminates near the Susquehanna River's eastern shoreline. Follow a
straight line across the river to a point directly opposite Accomac;

i Road (LR 66089) . Follow this road south to Dark Hollow Road (T776),!

continue south on this road to Hauser School Road (LR 66018) and then
turn west on this road to Furnace Road (LR 66152) . Proceed west on
this road to Millstone Road, turn south on this road to Spring Road
(T783) and then go west again on this road to Druck Valley Road (LR

. 66019).
|

Continue west on this road to Mount Zion Road (LR 66020), turn
north on this road to Druck Street (LR 66021), turn southwest on this'

road to Mundis Hill Road (LR 66021) and then proceed once more west
along this road to Woodland View Drive (LR 66086) . Turn southwest along -

this road to M. George St. (County Road 181) (FAS250) to Lightner Road,
continue west along this road to the Susquehanna Trail (LR 66003) andthen turn south along this road to State Route 30. Follow this road
west to the City of York Corporate Boundary. Take this boundary northwest
to the Manchester Corporate Boundary. Follow this boundary clockwise
to the Dover Corporate Boundary. Proceed this boundary counterclockwise

'f to Nursery Road (T823), turn west on this road to Old Carlisle Road
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on this Line southeast to the East Manchester Corporate Boundary. Take i

this boundary clockwise to Mundis Hin Road (LR 66021) and then turn g ,,

west along this road to Woodland View Drive (LR 66086) . Proceed southwest
along this road to N. George St. (County Road 181) FAS250) to Lightner
Road, turn west along this road to the Susquehanna Trail (LR 66003)
and then turn south along this road to State Road 30. Follow this road j
west to the City of York Corporate Boundary. Follow this boundary north-
west to the Manchester Corporate Boundary. Proceed along this boundary

i

counter-clockwise to Nursery Road (T823), turn west on this road to
Old Carlisle Road (County Road 74) . Go west on this road to Rosstown

jRoad (County Road 177) (LR 66006) , turn northeast on this road to Fortney
|Road (T912), and proceed northwest on this road to Mount Airy Rd. (LR

66032). Go north along this road to the Warrington Corporate Boundary,
continue north along this boundary to the Managhan Corporate Boundary
and then proceed north along this boundary to the York County /Cumberland |

County Line. Take this Line east to Lewisberry Road (County Road U4) ;
(FAS 416), continue east on this road to Navoo Road (LR 66103) and then '

turn southeast on this road to House Lane (T927) . Take this road east
to Ridge Road (T957) and continue east on this road to the Newberry
Corporate Boundary. FoHow this boundary to the Dauphin County / York
County Line on the western shoreline of the Susquehanna River and then
follow the shoreline to the Londonderry Corporate Boundary. Fonow
this boundary across the Susquehanna River to the eastern shoreline
and the point of origin.

Sector N (ERPAs 1, 4, 6-9, 18-22, 37-47) (Figure 16) -

x

Follow the South Haven Corporate Boundary clockwise from its intersection Q.
with the Lower Paxton/ West Hanover Corporate Boundaries to the East
Hanover Corporate Boundary. Then fonow this boundary clockwise to
the Lebanon County / Dauphin County Line. Proceed along this line south
to Conewago Corporate Boundary and than fonow this boundary counterclock-
wise to the Dauphin County /Lancaster County Line. FoHow this Line
west to Deodate Road (T305), then north on this road to Bertzer Road
(T303) and then tur3 west to Brinser Road (T490) . Follow this road
north to Geyers Church Road (T696), turn southwest on this road to Folker
Road (T490) and then turn northwest on this road to Foxianna Drive (T315) .Proceed west on this road to Hinside Drive (LR 22077), then turn north-
west on this road to the Royalton Corporate Boundary and follow this -

3

'

bound 4ry clockwise to the eastern shoreline of the Susquehanna River.
Follow this shoreline south to the Dauphin County /Lancaster County Line,

! then follow this Line .est across the Susquehanna River to where the
i Line meets the York County Line. Take this Line north to the Goldsboro
!

Corporate Boundary, go along this boundary clockwise to Pines Road (LR
66003) to State Route 83 and then follow this road northwest to the

j

Newberry Corporate Boundary. Proceed west along this boundary to Siddensburg
Road (LR 66001) and then turn north on this road to the Managhan Corporate ,

-

Boundary. Fonow this boundary in a northern direction to the York
-

County /Cumberland County Line, then continue along this Line north to
its intersection with Green Lane Drive (T957) and then turn west on
this road to Cedar Cliff Road. Follow this road east to Simpson Ferry
Road (LR 21022), continue east on this road to State Route 83 and turn
north on this road to New Cumberland Corporate Boundary. Follow this

)boundary east to the Dauphin County /Cumberland County Line. Take this

B-7
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Take the Royalton Corporate Boundary northeast to Hillside Drive (LR22077) then turn southeast along this road to Foxianna Drive (T315)
and then proceed east along this road to Felker Road (T490) . FoMow
this road southeast to Geyers Chruch Road (T696) and then turn northeast
along this road to Brinser Road (T490) . Proceed along this road south
to Hertzer Road (T303), then go east to Deodate Road (T305). Turn south
along this road to the Dauphin County /Lancaster County Line, then follow
this line east to the Lebanon county /Lancaster County Line. Continue
or this line east to county Road 241 (FAS 280), then turn south on this
ros 1 to Trail Road (T328) and then remain south on this road to Quarry
Road (T855) . Continue south alo~ng this road to Miltongrove Road (LR'

36004), then go south on this road to Orchard Road (LR 36069). Proceed
east on this road to Mussler Road (LR 36068), then again turn south
on this road to County Road 230 '(FAS 129) and then return east to the
East Donegal Corporate Boundary.' Follow this boundary South to Donegal
Springs Road (LR 36004), then turn west on this road to Church Road
(T316) and then move south on this road to Kraybill Road (T827). Continue
along this road to Colebrook Road (LR 36004), proceed south on this
road to Rock Point Road (T637) and then turn west on this road to Fuhrman3 Road. Take this road south to Maytown Road (County Road 743) (LR 36070),
then south on this road to a point where the road terminates near theSusquehanna Rivert a eastern shoreline. Take in a straight line south
across the River to a point directly opposite Accanac Road (LR 66089) .

' Follow this road south to Dark Hollow Road (T776), continue south on,

this road to Hauser School Road (LR 66018) and then turn west on this
road to Furnace Road (LR 66152). Proceed west on this road to Millstone!

Road, turn south on this road to Spring Road (T783) and then return
west on this road to Druck Valley Road (LR 66019) . Follow this road
west to Mount Zion Road (LR 66020), turn north on this road to DruckStreet (LR 66021), go southwest on this road to Mudis Hill Road (LR
66021) and then turn west along this road to Woodland View Drive (LR66086). Proceed southwest along this road to N. George St. (County
Road 181) (FAS250) to Lightner Road, turn west on this road to the Susquehanna
Trail (LR 66003) and then turn south along this road to State Road 30.
Follow this road west to the City of York Corporate Boundary. Proceed
on this boundary northwest to the Manchester Corporate Boundary. Follow
this boundary clockwise to the East Manchester Corporate Boundary, turn
north along this boundary to the Conewago Corporate Boundary and then
west along this boundary to State Route 83. Follow this road northwest
to York Haven Road (County Road 382) (FAS250), turn east on this road
to County Road 295 (LR 66002) and then at the termination of this road,

!

follow a straight line to the western shoreline of the Susquehanna River.
Follow the shoreline to the Londonderry Corporate Boundary and then
return eastward to the eastern shoreline of the Susquehanna River tothe point of origin.

Cector M (ERPA's 1, 4-6, 14-17, 30, 32-37) (Figure 15) ~

| Follow the eastern shoreline of the Susquehanna River south free the
Londonderry Corporate Boundary to the Dauphin County /Lancaster County ,

Line. Proceed along this line west across the Susquehanna River to
where this Line meets the York County Line. Follow this Line southeast

k to the York Haven Corporate Boundary, then follow this boundary counter-
clockwise to the Lancaster County / York County Line and then proceed ,

, B-6
! _ __ . _ . _. -- -- ------ - ---- - - - ^ ~



_ _ .__ _ . _ _ . - __. __ _ _ . _ _ _ _ __ ____

. .

*

.

.

1

Boundary. Turn south along this bo'undary to Harrisburg Avenue (LR 36117) b)
and proceed west along this road to the Elizabethtown Corporate Boundary.,

Follow this boundary counterclockwise until it intersects Bainbridge !

!Road (County Road 241) (FAS 280), then follow along this road southwest I
to Bossler Road (LR 36072), turn southeast along this road to Oak Road '

and then go south on this road to'the conoy Corporate Boundary. Proceed! southwest alor.g this boundary to the Lancaster County / York County Line i
'

on the western shore of the Susquehanna River. Follow the boundary
counterclockwise to the Manchester Corporate Boundary. yhen follow
this boundary counterclockwise to Manchester Street (T951), and turn
west along this route to Locust Point Road (LR 66038) . Take this route
northwest to the Manchester Corporate Boundary and follow the boundary

i
clockwise to the Newberry Corporate Boundary. Continue on this boundary ,!
east to the Susquehanna Trail (T686) and then turn northwest along this
road to Old York Road (LR 66215) . Follow this road north to the Pennsy,1vania
Turnpike (State Route 76), then proceed east on this road to County
Road 283 and continue east on this road to the Londonderry Corporate
Boundary which was the point of origin.3 ,

i

Sector K (ERPA's 1-10, 21-26) (Figure 13)

Follow the South Hanover Corporate Boundary clockwise from its intersec-
tion with the Lower Paxton/ West Hanover Corporate Boundaries to the
East Hanover Corporate Boundary. Then follow this boundary clockwise
to the Lebanon County / Dauphin County Line. Proceed along this line
south to Stouffers Road (T335), turn northeast on this road to Ville f' g

I
Road (LR 38001), go south on this road to Upper Lawn Road (County Road

-

'

: 341)
(T331) and then turn east on this road to Lawn Road (LR 38001) .! Follow this road south to the Lebanon County /Lancaster County Line,

take this line west to County Road 241 (FAS 280), then turn south along
this road to Trail Road (T328) and again south along this road to Quarry
Road (T855) . Continue south along this road to Miltongrove Road (LR ,

36004), and again on this road south to County Road 230 (FA5129). Turn
east to the East Donegal Corporate Boundary. Follow this boundary south

| to Barrisburg Avenue (LR 36117). Proceed west along this road to the
Elizabethtown Corporate Boundary and follow this boundary clockwise
to Turnpike Road (LR 36001). Then turn west along this road to Black
Swamp Road and go south along this road to Eeener Road (T861) . Take
this road west to River Road (FAS 407), then follow this road to the
Dauphin County /Lancaster County Line on the eastern shoreline of the
Susquehanna River. Following this line west across the Susquehanna
River to where it meets the York County Line. Take the York County / Dauphin '

County Line north along the western shoreline of the Susquehanna River
to the Londonderry Corporate Boundary, then return eastward to the eastern
shoreline of the Susquehanna River and turn west along the Middletown
Corporate Boundary. Proceed north along the Middletown Corporate Boundary

,

|

to the Lower Swatara Corporate Boundary and then continue north along '

this boundary to the Lower Paxton Corporate Boundary. Fellow this boundarynorth to the point of origin.

Sector L (ERPA's 1-3, 10-15, 25-32) (Fiqure 14)

!
Following the eastern shoreline of the Susquehanna River south from|

I
the Londonderry Corporate Boundary to the Royalton Corporate Boundary.,

B-5
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line southeast until it aee*s the western mainland shoreline of the'

Susquehanna River. Follow the shoreline northwest to a point directly
east of Naples Street (LR 66153). Travel directly west to Maple Street
(LR 66153) and follow this route southwest to the Mount Wolf Corporate
Boundary. Follow the boundary counterclockwise to the Manchester Corpo-
rate Boundary. Continue along this boundary counterclockwise to Manchester
Street (T951), then proceed west along this route to Conewago Avenue
(T940) and west along this route to Locust Point Road (LR 66038). Take
this route northwest to the East Nanchester Corporate Boundary, then '

south along this boundary to Lewisberry Road (LR 66003) and then go
northwest along this road to Conewago Corporate Boundary. Follow the
boundary clockwise to the Newberry Corporate Boundary and then follow
this boundary clockwise to the Lewisberry Corporate Boundary. Continue :

along this boundary counterclockwise until it meets the Newberry Corporate
Boundary. Then, follow this boundary to the Dauphin County /Tork County

' Line on the western shoreline of the Susquehanna River and follow the
shoreline to the Londonderry Corporate Boundary. Take Qis boundary
across the Susquehanna River to the eastern shoreline and the point
of origin.

.

Sector I (ERPA's 1, 4, 6-9, 18-20) (Figure 11)

Follow the eastern shoreline of the Susquehanna River south from
the Royalton Corporate Boundary to the Dauphin County /Lancaster CountyLine. Then proceed on this line west across the Susquehanna River to , ,

'

f where the line meets the York County Line. Follow this line north to
>

;( the Goldsboro Corporate Boundary, and then west along Pines Road (LR
66003), to State Route 83. Follow State Route 83 northwest to the Newberryi

Corporate Boundary, then east along the boundary to Susquehanna Trail
(T686) and then northwest along this road to Old York Road (LR 66215).
Take this road north to the Pennsylvania Turnpike (State Road 76), then

j follow this route east to County Road 283 and then east on this road
to the Londonderry Corporate Boundary. Follow this boundary clockwise,
to the Conewago Corporate Boundary and then continue on this boundary

i

clockwise south to the Dauphin County /Lancaster County Line. Take this
line west to Deodate Road (T305), then proceed north on this road to
Eartser Road (T303) and then turn west to Brinser Road (T490) . Follow
this road north to Geyers Chruch Road (T696), then proceed southwest
on this road to Falker Road (T490) and then turn northwest on this road
to Foxianna Drive (T315) . Go west on this road to Billside Drive (LRi

22077), then take this road northwest to the Royalton Corporate Boundary.
Follow this boundary clockwise to the point of origin.

Sector J (ERPA's 1-20) (Figure 121

Follow the Londonderry Corporate Boundary eastward from Swatara Creek
to the Conewago Corporate Boundary. Proceed along this boundary south
to the Dauphin County /Lancaster County Line. Follow this line east
to County Road 241 (FAS 280), then turn south along this road to Trail
Road (T328) and continue south along this road to Quarry Road (T855) .
Again proceed south along this road to Miltongrove Road (LR 36004),
remain on this road south to Grandview Road (LR 36124) and then continue
south on this road to Orchard Road (LR 36069) . Turn east on County

( Road 230 (FAS 129) and then continue east to the East Donegal Corporate
1

B-4,
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south along this road to Keener Road (T861) . Continue along this. road
west to River Road (FAS 407), then north on this road to the Dauphin
County /Lancaster County Line on the eastern shoreline of the SusquehannaRiver. Following this Line west across the Susquehanna River to whereit meets the York County Line. Take the York County / Dauphin County

,

Line north along the western shoreline of the Susquehanna River to the
Londonderry Corporate Boundary, then return eastward to the eastern
shoreline of the Susquehanna River and proceed west along the MiddletownCorporate Boundary. Follow north alcng the Middletown Corporate Boundary
to the Londonderry Corporate Boundary and continue north along thisboundary to the point of origin.

Sector G (ERPA's 1-3, 10-15) (Floure 91

Following the eastern shoreline of the Susquehanna River south from,

'

the Londonderry Ccrporate Boundary to the Royalton Corporate Boundary.
Proceed along the Royalton Corporate Boundary northeast to Hillside
Drive (LR 22077) . Turn southeast along this road to Foxianna Drive
(T315) and then east along this road to Folker Road (T490) . Again proceed
southeast along this road to Geyers Church Road (T696) and then northeast

,

along this road to Brinser Road (T490) . Continue along this road south
to Bertzer Road (T303), and the Dauphin County /Lancaster County Line.
Turn east along this Line to Harrisburg Pike (FAS 129) and then east
along this road to the Elizabethtown Corporate Boundary. Follow this
boundary counterclockwise to Bain Bridge Road (County Road 241) (FAS
280), then southwest along this road to Bossler Road (LR 36072), then
southeast along this road to Oak Road south to the Conoy Corporate Boundary. 1 -)

'

Proceed southwest along this boundary to the Lancaster County / York Countyi Line on the western shore of the Susquehanna Piver. Follow the mainlandshoreline to a point directly east of Maple Street (LR 66153), travel
directly west to Maple Street (LR 66153) and follow this route southwest
to the Mount Wolf Corporate Boundary. Follow the boundary counterclock-
wise to the Manchester Corporte Boundary, continue along the boundary
counterclockwise to Manchester St. (T951), then west along this route
to Conewago Ave. (T940). Continue in a westerly direction along this
route to Locust Point Road (LR 66038) . Follow this route northwest
to the East Manchester Corporate Boundary, then north along this boundary
to the Connewago Corporate Boundary and then west along this boundary
to State Route 83. Proceed along this road northwest to York Eaven
Road (County Road 382) (FAS 250), then turn east along this road to
County Road 295 (LR66002) and af ter this road terminates, fe,11ow in
a straight line to the western shoreline of the Susquehanna River.
Continue along the shoreline to the Londonderry Corporate Boundary and
then return eastward to the eastern shoreline of the Susquehanna Riverto the point of origin.

Sector B (ERPA's 1, 4-6, 14-17) (Figure 10)
i

i
Follow the eastern shoreline of the Susquehanna River south from the
Londonderry Corporate Boundary to the Dauphin County /Lancaster CountyLine. Then follow this line west across the Susquehanna River to where
the line meets the York County Line. Proceed along this line southeast
to the York Haven Corporate Boundary, then follow this boundary counter- ,)
clockwise to the Lancaster County / York County Line and continue on this

B-3

__ _ __ _ _ _ ___ ___ ._ _ __ _ _ . _ .



.

.
.

[ Sector D (ERPA's 1,4,6) (Fiqure 6) *

,

Following the eastern shoreline of the Susquehanna River south from
the Londonderry Corporate Boundary to the Dauphin County /Lancaster CountyLine. Take this Line west across the Susquehanna River to where the
Line meets the York County Line then along this line north to the Goldsboro
Corporate Boundary. West along Pines Road (LR 66003) to State Route
83. Follow State Route 83 northwest to the Newberry Corporate Boundary,
then east along this boundary to the Dauphin County / York County Corporate
Boundary on the western shoreline of the Susquehanna River. Follow
this boundary southeast to the Londonderry Corporate Boundary, then
east across the Susquehanna River to the point of origin.

Sector E (ERPA's 1-6) (Figure 7)

rollowing the eastern shoreline of the Susquehanna River south from
the Londonderry Corporate Boundary to the Royalton Corporate Boundary.
Along the Royalton Corporate Boundary northeast to Billsdale Drive (LR22077) .
Southeast along this road to Foxianna Drive (T315) and then east along
this road to Felker Road (T490). Southeast along this road to Geyers

t

Church Road (T696) and then northeast along this road to Brinser Road
(T490). South on this road to Bertzer Road (T303) then east to Deodate
Road (T305) . Then south along this road to the Dauphin County /Lancaster
County Line and then wwst along this boundary to Turnpike Road (LR 36001).
West along this road to Black Swamp Road and then south along this road
to Keener Road (T861). Follow this road west to River Road (FAS 407),

( then north on this road to the Dauphin County /Lancaster County Line
,

-

on the eastern shoreline of the Susquehanna River. Following this Line
west across the Susquehanna River to where it meets the York CountyLine. Take the Dauphin County / York County Line north to a point directly
east of County Road 295 (LR 66002) . Follow in a straight line west
to County Road 295 (LR 66002) and then west along this road to County
Road 382 (F.SS 250) . West along this road to State Route 83 and then
northwest on this route to the Newberry Indefinite Boundary. East along
this boundary on the western shoreline of tbg Susquehanna River. Follow
this boundary southeast to the Londonderry Corporate Boundary, then
east across the Susquehanna River to the point of origin.,

i

Sector F (ERPA's 1-3, 7-10, 25) (Figure 8)

Follow the Londonderry Corporate Boundary eastward from the Swatara
Creek to the Cunewago Corporate Boundary. Along this boundary south
to the Dauphin County /Lancaster County Line. Follow this Line east
to the Lebanon County /Lancaster County Line east to County Road 241
(FAS 280), then south along this road to Trail Road (T328), and continue
south to Quarry Road (T855) . South along this road to Miltongrove Road
(LR 36004), then south on this road to Grandview Road (LR 36124) Lnd - '

again south on this road to Orchard Road (LR 36069. Turn east on this
road to Mussler Road (LR 36068), then south on this road to County Road
230 (FAS 129) and again east to the East Donegal Corporate Boundary.
Follow this boundary south to Harrisburg Ave. (LR 36117) . Turn west
talong this road to the Elizabethtown Corporate Boundary and follow this
boundary counterclockwise until it intersects with Turnpike Road (LR

( 36001). Proceed west along this road to Black Swamp Road and then turn ,

B-2
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Sectors A (EPRA's 1-2) (Figure 3)
%

Following the eastern shoreline of the Susquehanna River south from
the Londonderry Corporate Boundary to the Royalton Corporate Boundary.
Following the Royalton Corporate Boundary northeast to Hillsdale Drive
(LR 22077). Southeast along this road to Foxanna Drive (T325) and then
east along this road to Felker Road (T490) . Then southeast along this
road to Geyers Church Road (T696) and then northeast along this road
to Brinser Road (T490) . Along this road south to Bertzsr Road (T303),
then east to Duedate Road (T305) . South along this road to the Dauphin
County /Lanster County Line and west along this line to the eastern shoreine
of the Susquehanna River. Following this line west acros the Susquehanna
River to where it meets the York County Line, then north along the York
County / Dauphin County Line on the western shoreline of the Susquehanna
River to the Londonderry Corporate Boundary. From this point, return
eastward to the eastern shoreline of the Susquehanna River.

Sectors B (ERPA's 1-3) (Fiqure 4)

Following the eastern shoreline of the Susquehanna River south from
the Londonderry Corporate Boundary to the Royalton Corporate Boundary.
Following the Royalton Corporate Boundary northeast to Hillsdale Drive
(LR22077). Southeast along this road to Foxanna Drive (T325) and then
east along this road to Felker Road (T490) . Then southeast along this
road to Geyers Church Road (T696) and then northeast along this road '

to Brinser Road (T490) . Along this road south to Bertzer Road (T303) )then east to Deedate Road (T305) . South along this road to the Dauphin - '

County /Lancaster County Line and then west along this Line to the Conoy
, Corporate Boundary. South along this Boundary to Turnpike Road (LR
l

36001), then west along this road to Black Swamp Road South along this
road to Keener Road (T861), and west along this road to River Road (FAS
407), then north on this road to the Dauphin County /Lancaster County
Line on the eastern shoreline of the Susquehanna River. Following this
Line west across the Susquehanna River to where it meets the York County
Line, then north along the York County / Dauphin County Line on the western
shoreline of the Susquehanna River to the Londonderry Corporate Boundary.
From this point, return eastward to the eastern shoreline of the SusquehannaRiver. ,

Sector C (ERPA's 1,4,5) (Figure 5)

Following the eastern shoreline of the Susquehanna River south froml

the Londonderry Corporate Boundary to the Dauphin County /Lancaster County
| Line, then following this line west across the Susquehanna River to

where the Line meets the York County Line. North on the Dauphin County / York
County Line to a point directly east of County Road 295 (LR 6002).
Then in a straight line west to County Road 295 (LR 66002) . West along| '

I this road to County Road 382 (FAS 250). Continuing west along this
road to Pines Road (LR 66003) . Northeast along Pines Road to Goldsboro
Corporate Boundary. Follow this boundary north, then east to the Dauphin
County / York County Line along the western shoreline of the Susqueharma
River to the Londonderry Corporate Boundary. Follow this boundary east

| across the Susquehanna River to the point of origin.
.

.
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Description of Sector Boundaries

(Refer to Figures 3-17) -
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Table 1: ' Example of Roadway Characteristics
.

.

.
-

Nu:2er1
Ses ag; Type 2 Capad ty3 Comments''

of Lanes' *

| \ .

| '- ! .

-

[ |.

| |-

1 I I I!

I I

1 \ | |

| | | |

| | | |

| |- '

| | |

! | |
'

| | |

I I I I

I i l I
!

|
'

l

| l'

NOTES: hota.1 nur:dar of through lanes in both directions. If roadway
cross section is not unifor:n, use section with least ntmter of
1 anes

.

27 = Freeways and Expressways
'U = Urban Streets

R = Rural Highways .

..

3If known , ,

Dndicate any speciel c:nditiens that may affect readway capacity.
( .
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Figure 4: Example of Additional Reporting F.omat for Time Estimates
-

of Population Evacuation When Probability Distributions.

a- Are used .
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Nota: These' curves are suggestive of a hypothetical 10-mile radius EPI..

Similar curves can be developed for sub-anas of the entire EPI.
'The horizental displacement of these curves, along the time axis
as well as the slope of the curves will vary depending upon the
characteristics of- the EPI or sub-areas of the EPI.
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their evacuation in order to shut down industrial facilities. Each

special facility shall be created on an individual basis. Weather
']

~

conditions and time of day conditions shall be considered.

Consideration shall be given to the impact of peak populations

including behavioral aspects.
,

' '

All of the results shal1 be reported in the format previously indicated.
.

This fannat summarizes the maximum time for each component and for

each sector. ,The components may or may not be directly additive based

on the methodology used and stated in the report. Where distribution

functions are used the percentage of the population as a function
,

of time should be reported (See Figure 4 for an example famat).

V. OTHER RECUIREMENTS

The time required for confinnation of evacuation shall be estimated.
}

Candidata methods include. visual confirmation by aircraft or ground

vehicles and telephone confinnation.

Specific recomendations for actions that could be taken to significantly

improve evacuation time shall be given. Where significant costs may be

involved, preliminary estimates of the cost of implementing these

recomendations shall be given.

'

A review of the draft submittal by the principal organizations (State
'

and local) involved in emergency response for the site shall be solicited
.

and coments resulting frem such review included with the submittal.
-

.
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distributions are combined to develop the time distributions for the

various population segments departing their home or other facility from

which they are being evacuated. For example, for the auto-owning pcpula-

tion segment, these vehicles are then loaded onto the roadway network
* in order to compute travel times and delays.

.

Regardless of the means by which the time and amount of traffic to

be loaded on the network is detennined (i.e., sequentially or using

distribution functions), it is necessary to calculate the on-road

travel and delay times. In this step, traffic from each sector is

assigned to available evacuation routes, and, if assigned volumes

exceed capacity, delay times must be calculated using a queuing analyses.

Traffic q'ueue (backup) locations and estimated delay times should be

indicated on the area map.
.

.

,

An estimate of the time required to evacuate that segment of the non-

car-owning population dependent upon public transport shall be made,
,

in a similar manner to that used for the auto-owning population. .

This estimate shall include consideration of any special services

which might be initiated to serve this population subgroup. Such

services might include fixed-route departures from designated assembly

points.
.

Estimates for special facilities shall be made with consideration -

for the means of mobilization of equipment and manpower to aid in -

'

evacuation, and the needs for designated employees or staff to delay
,

. .
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with long evacuation times. khen distribution functions are used,

estimates are made of the likelihood that each stage in an evacuation

sequence will be accomplished within a given period of time. These

conditional probabilities depend upon completion of the preceding

stage. For example, fomulation of family units or other evacuation

groups does not comence until notification is received. See of

these distribution functions must be based on the judgment of the -

estimators. Ccmputation of the joint distribution functions of

' evacuation times are made. Typically, the joint distribution assumes

the fem of an S-shape curve as shown in Figure 4. The evacuation time
'

function is fairly smooth for large homogeneous population segments
.

such as the general public. Special facilities, such as hospitals and

industHal centers, produce less smooth functions, or discontinuous

ones. The assessment of evacuation time may be easily updated should ').

further analyses be conducted, assumptions changed, or new plans
.

developed.
,,

'

When distributions are used, distribution functions for notificatien

of the various categodes of the evacuee population shall be develcped.

The distributien functions for the action stages after notification

predict what fraction of the population will czplete a particular-

action within a given span of time. There are separate distributions

for auto-owning households, school' population, and transit dependent

populations. These distribution functions can be constructed in a
.

veriety of ways, depending greatly on the kinds of data available for -

,

the actual site being studied. The previously developed ccnditional
,,

-
..,

4 4
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( population should consider rain, flooding, or fog as the adverse*'

condition as well as snow with winter population estimates.

The text accompanying the table shall clearly indicate the critical
.

assumptions which underlie the time estimates; e.g., day versus night,

workday versus weekend, peak transient versus off-peak trarisient,

and evacuation on adjacent sectors versus nonevacuation. The relative .

significance of a1ternative assumptions shall be addressed, especially

with negard to' time dependent traffic loading of the segments of the

evacuation roadway network.
.

Some mpdification of the reporting fonnat may be appreoriate, depending

on Toc'i circumstances.a.

'

.

B. Methodolecy

(.
.

The method for computing total evacuation time shall be specified. -

j Two approaches are acceptable. The simplest approach is to assume

| that events are sequential. That is to say, for example, that no

! one begins to move until a11 persons are warned and prepared to leave

before anyone starts moving. The time is estimated by simply adding

the maximum time for each c:xnponent. This approach tends to over-*

estimate the evacuation time. .

*

The second approach, which is more c:xnplex and will be discussed

further, is to c:xnbine the distribution functions for the various

evacuation time ecmconents. This second approach may result -

in reduced time estimates due to more realistic assumptions. The
.

! added complexity of analysis, therefore, may be warranted at sites
|

I

l
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The sector and quadrant 5cundaries shall also be indicated. (See2

planning elements J.10.a and b.).
-.

8. Roadway Secment Characteristics

A table such as example Table 1 shall be provided indicating all the

evacuation route segments and their characteristics, including capacity. .
'

The characteristics of a segment shall be given for the narrowest section

,or bottleneck if the roa,dway is not unifom in the number of lanes

throughout the, segment.

IV. ANALYSIS & EVACUATION TIMES .

As indicated previously, evacuation time is ccrnposed of several components.

Each of these components shall be estimated in order to determine the total
.

evacuation time.

)
-

,.

A. Recortine Format . .

'

Table 2 shows the. desired format for presenting the data and re~sults
,

for each type of evacuation. Each of the evacuation time components

i is presented along with the total evacuation time. Two conditions -

normal and adverse - are considered in the analyses. Adverse

conditions "ould depend on the characteristics of a specific site ..'w

and could include flooding, snow, . ice, fog or rain. The adverse

weather frequency used in this analysis shall be identified and

shall be severe enough to define the sensitivity of the analysis to

the selected events'. These conditions will affect both travel times

and capacity. More than one adverse condition may need to be -

,

considered. That is, a northern site with a high summer tourist
-

.

.

m

.
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( Populations shall be provided by' evacuation areas as specified in

planning element J.10.b". For the purpose of determining evacuation

times it may also be useful to sumarize population data by sector and

distance from the plant. Figure 1 is an example of such a sumary.

Separate totals shall be provided for the three population segments.

Figure 2 shows the population totals translated into the number of
.

vehicles estimated to be used in evacuation.
.

~

III. TRAFFIC CAPACITY

This section of the report shall show the facilities to be used in evacuation.

It shall include their location, types, and capacities. A complete review
,

shall be made of the road network. Analyses shall be made of travel times
.

and potential locations for serious congestion in potential corridors.

(The analyses may be simp 1tfied in extreme rural areas.) The entire
.

*

road network shall be used but local routes shall be carefully selected .
.

and abalyzed to minimize their impact on the major routes. should queuing

or cross traffic conflicts occur. Care shall be taken to avoid depending

only on high capacity interstate and similar type routes because of

limitations of on-ramp capacities. Alternatively, special traffic

management plans may be developed to effectively utilize available

| capacity. Evacuation shall be based on general radial dispersion.

|

| A. Evacuation Roadway Network

A map showing only those roads used as primary evacuation routes

; shall be provided. Figure 3 is an example. The map need not shcw -

local access streets necessary to get to the evacuation routes. Each
.

segment of the network shall be numbered in some manner for reference.
-

.

(
'

'
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D. Emereency Plannino Zone and Sub-areas

The sub-areas for which evacuation time estimates are required must

encompass the entire area within the plume exposure EPZ. Additionally,

avacuatit.,n time estimates are also required for simultaneous evacuation

of the entire plume exposure pathway. The areas to be considered
.

are as follows:
.

.
.

Radius Area

about 2 miles four 900 sectors,

'

about 5 miles four 900 sectors-

about 10 miles (EPZ) four 900 sectors

about 10 miles.(EFZ) entire EPZ
-

.

When making estimates for the outer sectors, assume that the inner
)-

adjacent sectors are being. evacuated simultaneously. The boundaries
'

of the sub-areas shall be based upon the same factors as the E'PZ,

namely demography, topography, land characteristics, access routes, and

local jurisdictions.' To the extent practical, the sector boundaries

shall not divide densely populated areas. Where meteorological conditions

such as dominant wind directions, warrant special consideration, an

additional sub-area may need to be defined and a separate estimate

made for this case. The EFI and its sub-areas shal* be identified

! by mapping on United States Geological Survey (USGS) 7-1/2-minu,te

series qu'adrant maps when available. Special facilities shall also

be noted on these maps, to the extent that their locations can be -

geographically specified,.
.

*
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without autos. The number of vefiicles used by permanent residents

is estimated using an appropriate auto o'ccupancy factor. A range

of two to thrae persons per vehicle would probably be reasonable

in most cases.
~

'

An alternative approach is to calculate the number of vehicles based.

on the number of households that own vehicles assuming one vehicle -

per household is used in evacuation.. Regardless of th'e approach 1.

used, special attention must be given to those households not having
.

" . automobiles. The public transport-dependent population must, therefore,

be considered as a special case.
.

. B. Transient pooulations

Estimates of transient populations shall be developed using local data

N such as peak tourist volumes and employment data for large factories.

Automobile occupancy factors would vary for different transient groups.

| Tourists might have automobile occupancy factors in the range of three
'

to four while a factory would probably have a factor of less than

1.5 persons per vehicle. This population segment along with the

pennanent population subgroup using automobiles constitute the general

population group for which an evacuation ttne estimate shall be made.
..

C. Soecial Facility pcoulation

An estimate for this special population group shall usually be done

on an institution-by-institution ' basis. The means of transportation
,

are also highly individualized and shall be described. Schools
~shall be included in this segment. .

( A-3
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B. General Assumotions .

All assumptions used in the analysis shall be provided. The

assumptions shall include such things as automobile occupancy )
*

,

factors, method of detemining roadway capacities, and method

of estimating populations. .

*

|

C. Methodolooy
i

A description of the method of analyzing the evacuation times shall
'

be provided. If computer models are used, a general descMption
*

of the algorithm shall be provided along with a source for obtaining

further infomation or documentation.
'

.

II. DEMAND ESTIMATION

The objective of this section is to provide an estimate of the number of
(

people to be evacuated. Three potential population segments shall' be
t

considered: permanent residents, transients, and persons in special ! :}
-

,

facilities. Pemanent residents includes all people having a residence

in the area, but not in institutions. Transients shall include tourists,

employees not residing .in the area, or other groups that may visit the

area. Special facility residents include those confined to institutions

such as hospitals and nursing homes. The school population shall be

evaluated in the special facility segment. Care should be taken to

avoid double counting.

|

A. permanent Residents

The number of peman,ent residents shall be estimated using the U. 5.
,

Census data or other reliable data, adjusted as necessary, for growth. -

(See planning element J.10.b.). This population data shall then be
..

translated into two subgroups: 1) those using autos and those

.). .
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APPENDIX A

.

.

EVACUATION TIME EST3ATES WffMIN THE PLUME EXp0SURE PATHWAY

I~

EMERGENCY PLANNING ZONE

l

The following is an example of what shall be included in an evacuation times
.

assessment study and how it might be presented. The example includes a

complete outline of material to be covered, but only a few typical tables '

and explanations are provided. The requirements are intended to be illustrative
.

of necessary considerations and provide for consistency in reporting. Because

the evacuation time estima:es will be used by those emergency response

personnel charged with rec: emending and deciding on protective actions during

~

an emergency the evacuation time estimates should be updated as local conditions

change (e.g., change in type or effectiveness of public notification system).
.

I. INTRODUCTION

This section of the report should make the reader aware of the general

location of the nuclear power plant and plume exposure pathway emergency

planning zone, and generally discuss how the analysis was done.

A. Site location and Emercency planning Zone
,

A vicinity map showing the plant location shall be provided

along with a detailed map of the plume exposure pathway emergency

planning zone (EFI). The map shall be legible and identify,

transportation networks, topographical features and political -

boundaries. (See planning element J.10.a.)
,

(
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/ Metropolitan York Pennsylvania: Visual Encyclopedia prepared by Marshall
( Penn-York Co., 1979. *

New Jersey / Pennsylvania Map prepared by American Automobile Association,
1980 edition.

South Eastern Pennsylvania Maps Visual Encyclopedia prepared by Marshall
Penn-York Co., 1979.

Map of York: Pennsylvania and Vicinity prepared by Champion Map Corp.

Chamber of Commerce of the Greater Harrisburg Area, Greater Harrisburg,
Pennsylvania: City and County,1974.

Pennsylvania Recreational Guide prepared by Department of Environment
Resources: Office of Resources Management and Bureau of State
Parks, 1980.

Lancaster Count Pennsylvania, Street and Road Map; Alfred B. Batton,
Inc.; 1979.

Southeastern Pennsylvania Zip Code Map; Alfred B. Lanton, Inc., 1974.

33. Pennsylvania Emergency Response Plan, Commonwealth of Pennsylania Department
of Health; February 1980.

34. Personal conversation with Mr. Richard S. Backman, District Traffic

( Engineer, Pennsylvania Dept. of Transportation. 12-18-80.

35. Disaster Operations Plan Annex E Fixed Nuclear Facility Incident, Commonwealth
of Pennsylvania, March 28, 1980 (Revised Edition) .

36. Personal conversation with Dr. Stephen S. Salomon, State Programs Officer
of the NRC. 12-19-80.

37. Criteria for Preparation and Evaluation of Radiologial Emergency Response
Plans and Preparedness in Support of Nuclear Power Plants NUR2G-
0654, FEMA-REP-1. , REV.1 APPENDIX 4, NOVEMBER 1980.

38. A Policy on Design of Urban Highways and Arterial Streets; American
Association of State Highway and Transportation Officials (Washington,
D.C.); 1977.

39. Personal conversation with Mr. Thomas Smith, GPU. Emergency Preparedness
at DtI. 1-30-81.

40. U.S. Department of Transportation: Federal Highway Administration;
Manual on Uniform Traffic Control Devices for Streets and Highways;

,

1978.

.
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Personal conversation with Mr. Robert Johnson, President of the Johnson Bus .~-
company. 1-13 -81.

Personal conversation with Mr. Lester Warfel, owner of the Warfel Bus Service.1-13-81.
~

Personal conversation with Mr. Jerry Schultz, owner of Schultz Transportation.1-13-81.

Personal conversation with Mr. Raymond E. Groff, owner of Raymond E. GroffBuses. 1-13-81.

Personal conversation with Mr. Gerald Smith, Vice President of Traffic for
the Capital Area Transit Authority. 1-13-81.

Personal conversation with Mr. Weire, Director of Transportation for the
Northeastern School District. 1-13-81.

*

Personal conversation with Mr. Jim Eastman, executive for the York Area TransitAuthority. 1-13-81.

Personal conversation with Mr. Bob Warren, Director of Transportation for
the Central York School District. 1-13-81.

Personal conversation with owner of the Red Lion Transit Bus Capany. 1-14-81. )
Personal conversation with Mr. William Shaffer at the Lebanon County Emergencyi Preparedness office. 1-14-81.

.

Personal conversation with Mr. Tom Blosser, Director of Cumberland CountyEmergency Preparedness Office. 1-14-81.

Personal conversation with Mr. John Brabits, official for the Dauphin CountyEmergency Preparedness Office. 1-14-81.

Personal conversation with Mr. Paul Reese, County Coordinator for Buses for
the Lancaster County Emergency Preparedness Office. 1-14-81.

Personal conversation with an assistant of Ms. Patricia Flinchbaugh, Directorfor the York Transportation Club. 1-14-81.

Personal conversation with an official for the Gross School Bus Service.1-14-81.
31.

Pennsylvania Emergency Management Agency (P.E.M.A.); Evacuation Time
Estimates for Three Miles Island; October 28, 1980, Volume I.

32. Maps Used for Information: .

United States Geological Survey Maps (U.S.G.S.); 7 1/2 quadrant maps;
Middletown Area is the centroid quadrant with 22 quadrant maps
extending outward to encompass a 15-mile radius.

s

\P.E.M.A. (Pennsylvania Emergency Management Agency) Evacuation Poute '

Maps 10-20 mile radius; May 1980.
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Frey Village Retirement Center
1020 N. Union St.

'

Middletown, Pa. 17057

Ms. Isabelle Warren
Homeland Nursing Heute
5th & Nuench St.
Harrisburg, Pa. 17102

.

Mr. George L. M. Delbert
Odd Fellows Houte of Pa.
999 W. Harrisburg Pike
Middletown, Pa. 17057

Mrs. Constance May
Child Day Care Center
Hummelstown, Middletown Rd.

near Vine St. Exit

25. Lebanon valley Chamber of Commerce; Lebanon Valley Industrial Directory:
August 1979.

26. Department of Education: Diocese of Harrisburg, Pennsylvania Directory
1980-1981.

j ( 27. Office of the Lower Dauphin School District Superintendent; Iower Dauphin
. - School District Emergency and Disaster Administration Plan, September

8, 1980.

D

28. Personal Conversation with Ms. Tilde Sprickel from the Office of Children
Youth and Families and Ms. Constance'May from the Childrens Care
Center; 12-23-80.

29. Nationwide Personal Transoortation Study: Automobile Occupancy; Report
No. 1; U.S. Dept. of Transporation: Federal Administration; April
1972.

30. For Bus Transport

Personal conversation with Ralph Miller, General Manager at the Capital Bus
Company. 1-13-81.

Personal conversation with Paul Bachman Director of Transportation of the
West Shore School District. 1-13 -81.

Personal conversation with the secretary for Klase Sunderland of Sunderland
Chevrolet. 1-13-81. *

Personal conversation with Redd Rollman Director of the Red Rose Transit
Authority. 1-31-81.

Personal conversation with Mr. Gerke, President of the Conestoga Transportation
( Company. 1-13 -81.

,
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Hershey, Pa. ..'"

l
'

Mr. Saff
jCommunity General Osteopathic Hospital

4300 Londonderry Rd.
Harrisburg, Pa.

|

1
Mr. Kelly Weist
Leader Nursing & Rehab. Center.

800 King Russ Road
Harrisburg, Pa.

Mrs. Dora Vaughan
Helen O. Snavely Memorial Home
R.D. 91
Hummelstown, Pa. 17036

.

Mr. Richard Esterly
Alcoholism Services Inc.
1924 N. Second St.
Harrisburg, Pa.

Mr. John Logan, M.D.
3arrisburg State Hospital
Cameron & McClay St.
Harrisburg, Pa. }

''

Mr. William Gibson
Elizabethtown Children's Hospital-

Blizbethtown, Pa. 17022

Hugene LaRocco
Beistline House '

S. 28th Street
Harrisburg, Pa.

Twin Oaks Nursing Home
! 90 W. Main St.

Campbelltown, P. 17010

Mrs. Gene Blouch
Palmyra Nursing Ecune
341 N. Railroad St.
Palmyra, Pa. 17078

Rev. Paul Boll
.Lebanon valley Brethren

1200 Grubb St.,

Palmyra, Pa. 17078

Mr. Franklin Grayvill

Annville United Christian Church Home IR. D. $1 *

Annville, Pa. 17003
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Personal conversation with Dr. William Gibson, official at the ElizabethtownHospital for Children and Youth. 1-6-81..

Personal conversation with Mr. Eyer, an official at the Leader Nursing and
Rehabilitation Center Elizabethtown. 1-5-81.

Personal conversation with Mr. Walter Wentzel, an offic' al at the MasoniciHczne. 1-5-81.

Personal conversation with Ms. Nancy Thompson, an official at the Lehman
Guest and Boarding Ecune. 1-5-81.

Personal conversation with Mr. Carl Bodner, an official at the Annville United
Church of Christ Home. 1-5-81.

-

CDRRESPONDENCES MADE FOR SPECIAL FACILITY AND SCHOOL DATA
Mrs. Jayne Coover
Manor E.S.
Elm & Coolidge St.
New Cumberland, Pa. 17070

Mr. A. Richart Bittle
Hillside E.S.
7th and Sharon St.

- New Cumberland, Pa. 17070

Mr. Robert Lisse
New Cumberland M.S.
9th & Broad Avenue
New Cumberland, Pa. 17070

Mr. John Whittle
Lawn Elementary School
Lawn, Pa. 17041

Sister Mary Stephen
villa Teresa Nursing Eczne
1051 Avile Rd.
Harrisburg, Pa. 17109

Miss McGiven
Dauphin County Home & Hospital
Paxton & South 28th Street
Harrisburg, Pa. 17111

Mr. Prelesnik .

Harrisburg Hspital
S. Front and Chestnut St.
Harrisburg, Pa. 17111

Mr. Francis
( Hershey Medical Center
i 500 University Drive

- - - - - _ -_ _ ._.. _ _. ___ . . _ _ _ _ _ . _ _ _ _ _ __ ,
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Personal conversation with Mr. Lawrence'Itirschenbaum, official from the Jewish

Home of Greater Harrisburg. 12-17-80.
~

Personal conversation with Mrs. Papacostas, official at the Blue Ridge Haven
East. 12-18-80.

Personal conversation with Mr. William Landis, official at the Alpine Retirement
Center. 12-18-80.

!

Personal conversation with Ms. Cerveris, Vice President of Planning of HospitalsCouncil of Pennsylvania. 12-18-80.
1

Personal conversation with Francis Fillipi and Harvey Wilson from the State
Dept. of Justice. 12-23-80.

Personal conversation with Michael Faust, Deputy Warden at the Dauphin County
Prison. 12/23/80.

Personal conversation with Ms. Angels Flohr, assistant at the Aspin Center.
12-23-80.

Personal conversation with Mr. Al Goodman in the press office at the Dept.
of Public Welfare. 1-2-81.

:

Personal mnversation with Mr. Gene Fasig at the State Dept. of Health Long ! )Term Care Division. 1-5-81. '

Personal conversation with Ms. Julia Cox, Emergency Coodinator for Long Tern
Facilities. 1-5-81.

Personal conversation with Ms. Gerry Fallinger, Iong Term Care Division Assistant.
1-5-81.

Personal conversation with Ms. Susan Darbower from the Dept. of Public Welfare
Office of Children Youth and Families. 1-6-81.

|

Personal conversation with Ms. Yuanita Mason, Director of Slyvan Heights ~
Heme. 1-6-81.

Personal conversation with Mr. Kevin Lamont, Director of the Lodge at Alpine
Home. 1-6-81.

Personal conversation with Mr. William Landis official at the Alpine Retirement
Center.

Personal conversation with Sr. Rosemarie Budd frce the Mercy Crest Convent.
1-6-81. .

Personal conversation with an official at the Alcoholism Services in Harrisburg.1-6-81.

Personal conversation with Mr. David Mills, official at the Oddfellows Ecne. )1-6-81.
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( Personal corversation with Mrs. Curtis, official for St. Theresa School.-

1-5-81.
.

Personal conversation with Mr. Richards, official for the New Cumberland
- Middle School. 1-5-81.

Personal conversation with Mrs. Connie Mohn, official for the Manor Elementary
School. 1-5-81.

Personal conversation with Father Richardson at St. Peters Rectory for Catholic
Diocessan office number. 1-2-81.

Personal conversation with Sister Mary Anna, principal of St. Margaret Mary
School. 1-5-81.

Personal conversation with Mrs. Kramarich, secretary at th'e Assumptin of ,

the Blessed Virgin Mary School. 1-5-81. '

Personal conversation with Sister Francis, principal of St. John's and St.
Ann's Schools. 1-5-81.

Personal conversation with Sister Ann, prine,1 pal of St. Peters School. 1-5-dl.

Personal conversation with secretary at Conewago Ele Jentary School. 1-14-81.

( Personal conversation with Mr. Fred Nole, Assistant Director for Catholic
Schools. 1-5-81.

,

24. Special Facility Data,

Personal conversation with Mr. Mel Knowlton, official for the State Dept. '

of Public Welfare. 12-23-80.

Personal conversation with Mrs. Gilde Sprickel for State Department Office
of Children, Youth and Families. 12-23-80.

Personal conversation with Ms. Constance May, Director of the Childrens Care
Center. 12-23-80.

Personal conversation with Mr. Prelesnik, Director at the Harrisbog Hospital.
12-17-80.

Personal conversation with Mr. Robert Palmer, official at the Polyclinic
Medical Center. 12-17-80.

Personal conversation with Mr. Lloyd, Personal Director of the Dauphin County
Home and Hospital. 12-17-80. ~

Personal conversation with Mrs. Phillip Ernst, official from the Alpine Retirement
Center. . 12-17-80.

.

Personal conversation with Mrs. Susan Pope, official from Colonial Pines,

( Golden Age Home. 12-17-80.

.
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Personal conversation with Mrs. Harvey, office secretary for York Christian '-

Elementary School. 12-30-80.
.

Personal conversation with Mr. Stricker, principal of the Bainbridge Elementary
School. 12-31-80.

Personal conversation with Mr. Shibley, official from the Locust Grove Elementary
School. 1-5-81.

Personal conversation with Mr. Richard Henry, official from the Mt. Zion,

Elementary School. 1-5-81.

Personal conversation with Mr. Smith, official from the Red Land Sr. High
School. 1-6-81.

Personal conversation with Mr. David Pertioro, official frcun the Lawn Elementary
School. 1-6-81.

Personal conversation with Mr. Barbusky, official from the Price Elementary
School. 1-6-81.:

Personal conversation with Mr. Richard Rudisill frcza the Milton Heshey School.
1-6-81.

Personal conversation with Mr. Aichele, official from the Hershey Intermediate
,

School. 1-6-81. 1
,.

,

Personal conversation with Sister Rita Polchin, principal frcun St. Catherine
Labourne School. 1-6-81.

- Personal cx3nversation with Mrs. Lewis, official from the Holy Family School.
1-7-81.

Personal conversation with Mrs. Getz, official from the Hillside Elementary
School. 1-7-81.

i

( Personal conversation with Sister Francis, principal from St. Johns School.
1-7-81.

Personal conversation with Sister Pauline, principal frca St. Joan of Arc
School. 1-7-81.

! Personal cxanversation with Mr. Joe Shiara, official free Bishop McDevitt
High School. 1-7-81.

Personal conversation with Mr. Carl DeFebo, official for Susquehanna Township
; Middle School. 1-5-81.

,

Personal conversation with Mrs. Miles, official for the Progress Grade School.
1-5-81.

Personal conversation with Thomas Lyons, official for the State Police Academy. }l-5-81.
,

.
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(. Personal conversation with Mr. Katz, official from the Steelton-Highspire
School District. 12-17-80.-

Personal conversation with Mr. John Dunlop, official from the Susquehanna
School District. 12-15-80.

Personal conversation with Mr. Ron Samuel, official from the Dauphin County
Vo-Tech. 12-16-80.

Personal conversation with Mr. Glenn Motter, official from Harrisburg-Steelton-
Highspire Vo-tech. 12-16-80.

Personal conversation with Mr. Bruce Conner, official from C.A.I.U. 12-16-80.

Personal conversation with Dr. Eversold, official from the Harrisburg Area
Connunity College. 12-17-80.

Personal mnversation with Mr. Kitch, official from the Central Dauphin School
District. 12-18-80.

Personal conversation with Mrs. Booth, official from the Derry Township District.
12-18-80.

Personal conversation with Mr. Williams, official for the East High Elementary
School and the Mill Rd. Elementary School. 12-19-80.,

Personal conversation with Mr. Paviglianti, official for the Rheems Elementary
School and Fairview Elementary School. 12-22-80.

,

Personal conversation with Mr. Peters, official for the Elizabethtown Senior
High School and the Middle School. 12-22-80.

Personal conversation with Mr. John Sauter, principal of the Maytown Elementary
School. 12-22-80.

Personal conversation with Mr. Dale Leckrone, principal of the Roundtown
Elementary School. 12-29-80.

Personal conversation with Mr. Burton Schellhammer, official from the Central
York School District, 12-29-80.

Personal conversation with Mr. Arthur Hendricks official from the Northeastern
School District. 12-29-80.

Personal conversation with Mr. Thomas Jenkins, official from the Eastern
School District. 12-29-80.

.

Personal conversation with Ms. Bonnie Forestall, secretary for Sister Joseph
Delores, official for Catholic Schools in 10-mile radius area. 12-30-80.

(
,
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Personal conversation with the owner of the Harrisburg East Campground. -

2-18-81. - a /;
'Personal conversation with Ms. Greta Synder of the Hershey Highneadow

Campground. 2-18-81.-

"

Personal conversation with Mr. Joe Coviello of the Ridge Run Campsites. |
'2-18-81.

Personal conversation with Ms. Elda Roof of the Shaw-N-Tee Campground.
2-18-81.

Personal conversation with Ms. Dot Greason from the.Gifford Pinchot
State Park. 2-18-81.

Personal conversation with Mr. Earl Witsil of the Park Away Parks Campground.
2-18-81.

16. U.S. Department of Comerce; County Business Patterns, Pennsylvania,
1970 and 1978.

17. Pennsylvania Department of Comerce: Bureau of Statistics Research
and Planning; 1980 Industrial Directory of the Commonwealth of
Pennsylvania, 27th edition.

'

18. U.S. Department of Comerce: Bureau of the Census; 1977 Census of Retail
Trade; Pennsylvania, March 31, 1980.

19. U.S. Department of Comerce: Bureau of' the Census; 1977 Census of Service i
''Industries; Pennsylvania, December 1979.

20. U.S. Department of Comerce: Bureau of the Census; 1977 Census of wholesale
Trades Pennsylvania, July 10, 1980.

21. Pennsylvania Department of Ceaunerce: Bureau of Statistics Research
and Planning; Pennsylvania Industrial Census Series Release Number
M-5-78 (for all five counties),1980.

22. Cumberland County Industrial Enterprises; Cumberland Coutsty, Pennsylvania
| Industrial Enterprises pamphlet; 35 North Tenth St., Lemoyne,

Pennsylvania 17043.

23. For School Data

Personal conversation with Mr. James Buffington, official from the Harrisburg
City School District. 12-16-80.

I Personal conversation with Mr. Henry Hoerner, official from the Lower Dauphin
School District. 12-16-80. ,

Personal conversation with Mr. Calabrese, official from the Middletown School
District. 12-17-80.

,

.

t

(
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Personal conversation with Ms. Margaret Marfise from the State Department
Bureau of Travel Developnent.

Personal conversation with Mr. Dick Hackman, District Traffic Engineer for
Pennsylvania Department of Transportation. 1-8-81.

Personal cenversation with Ms. Debra Staples from the Hotel / Motel Association
of Pennsylvania. 1-6-81.

Personal conversation with Mr. Loomis from the State Department on Labor
and Industry. 1-8-81.

Personal conversation with Ms. Daphene Lewis frem the Three Mile Island Travel
Data Center. 1-8-81.

Personal mnversation with Mr. James Rutter, Director of the Bureau of Data
Reduction. 1-8-81.

Personal conversation with assistant to Ms. Anita Summers at the Public Management
Unit for Wharton School of Business. 1-8-81.

Personal conversation with Major Meyer from the Olmstead Air Force Base.
1-8-81.,

Personal conversation with Mr. George Giangi, TMI Emergency Preparedness.'

1-13-81.

Personal conversation with Mr. Rayford Williams, Director of the State Department
Bureau of Parks and Recreation. 1-15-81.

Personal conversation with Ms. Connie Sutton, assistant to Mr. Greg Gove
fra the State Department on Comunity Affairs. 1-16-81.

10. Commonwealth of Pennsylvania; Governors Office of Policy and Planning:
The Socio-Economic Impacts of the Three Mile Island Accidents December
1980.

t

11. U.S. Department of Commerce, National Travel Survey 1977; 19.79.

12. Pennsylvania Department of Commerce; Highlights of Travel Develoteent
in Pennsylvania and U.S.A., 1980.

13. Hotel and Travel Index: Winter 1980-81; Volume 41; Number 4; Business
Publications Division of Ziff-Davis Publishing Co. (New York) pp.
B923-B948.

14. Pennsvivania Camoground Guides Pennsylania Bureau of Travel Development
.

(Harrisburg, Pa.); Southeast Region; 1980.

15. Cameground/ Park Data

Personal conversation with Mr. Greg Gove from the State Depart:nent on.

( Community Affairs. 1-16-81.

. - - _ . -. .. . - - _ _ _ . _ _ . ._. . - .
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Personal conversation with the owner of the Harrisburg East Campground. s

y~/2-18-81. -

'Personal conversation with Ms. Greta Synder of the Hershey Highneadow
Campground. 2-18-81..

'

Personal conversation with Mr. Joe Coviello of the Ridge Run Campsites.
2-18-81.

Personal conversation with Ms. Elda Roof of the Shaw-N-Tee Campground.
2-18-81.

Personal conversation with Ms. Doc Greason from the.Gifford Pinchot
State Park. 2-18-81.

Personal conversation with Mr. Earl Witsil of the Park Away Parks Campground.
2-18-81.

16. U.S. Department of Consnerce; County Business Patterns, Pennsylvania,
1970 and 1978.

17. Pennsylvania Department of Conumerce: Bureau of Statistics Research
and Planning; 1980 Industrial Directory of the Connnonwealth of
Pennsylvania, 27th edition.

*

18. U.S. Department of Consnerce: Bureau of the Census; 1977 Census of Retail
Trader Pennsylvania, March 31, 1980.

.

19. U.S. Department of Conumerce: Bureau of the Census; 1977 Census of Service 1
'

Industries; Pennsylvania, December 1979.

20. U.S. Department of Comunerce: Bureau of the Census; 1977 Census of Wholesale ,

Trader Pennsylvania, July 10, 1980.

21. Pennsylvania Department of Coannerce: Bureau of Statistics Research
and Planning; Pennsylvania Industrial Census Series Release Number
M-5-78 (for all five counties),1980.

22. Cumberland County Industrial Enterprises; Cumberland County, Pennsylvania
Industrial Enterprises pamphlet; 35 North Tenth St., I4moyne,
Pennsylvania 17043.

23. For School Data

Personal conversation with Mr. James Buffington, official from the Harrisburg
City School District. 12-16-80.

Personal conversation with Mr. Henry Boerner, official from the Iower Dauphin
School District, 12-16-80.

.

Personal conversation with Mr. Calabrese, official from the Middletown School
District. 12-17-80.

.
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Personal conversation with Mr. Carl Neu frcus the York Area Chamber of Commerce.12-29-80.,

Personal 00: ersation with Mr. Edward Messner free Greater West Shore Area
Chamber of Cosmerco. 12-29-80.

Personal conversation with Mr. Bob Walker frem the Lancaster County Planning
Commission. 12-29-80.

Personal conversation with Mr. Mark McKnight of the York County Planning
Comunission. 12-29-80.

Personal conversation with Mr. Larry Baugher from the Bureau of Employment
Security. 12-29-80.

Personal conversation with Mr. Keith Gingrich from the Department of Ccamerce
Bureau of Statistics. 12-30-80.

Personal conversation with Mr. Fster Uhniat from the Pennsylvania Capartment
of Transportation Bureau of Advance Planning. 12-31-80.

'- Personal conversation with Mr. Robert Buxton, Chief of Information for the
State Division of Motor Vehicles. 12-31-80.

Personal conversation with Mr. Skip Becker from the State Commerce Department -

; Bureau of Travel and Development. 12031-80.
/ )
t, .

Personal conversation with the Director of Research at the York Public Library.
1-2-81.

Personal conversation with Ms. Jean Kelly from the Lebanon Valley Regional
Travel Promotional Agency. 12-31-80.

1

Personal conversation with Mr. Dale vogelsoej from the York Area Regional
Travel Promotional Agency. 1-8-81.

'

Personal conversation with Mrs. Lucy Kruger fecun the Cumberl'and Area Regional
Travel Promotional Agency. 1-9-81.

Personal conversation with Ms. Joanne Garrett from the York Area Chamber
of Ccamerce. 1-2-81.

Personal conversation with Mr. Allwein, Staff Representative for the Greater
West Shore Area Ch==her of Commerce. 1-5-81.

Personal conve sation with Ms. Darleen Koons, secretary for the Lebanon Valley
Area Chamber of Commerce. 1-5-81. -

Personal conversation with Ms. Suzanne Snyder from the State Department Bureau
of Statistics. 1-4-81.

Personal conversation with Dr. Walter Plosila frca the Governor's Office
of Policy and Planning. 1-6-81. )

,

I

.
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POODf0TES

1. Three Mile Island Emergency Evacuation Plars (Drafts) (Lancaster, Dauphin,-

Cumberland, Lebanon and York Counties); Emergency Managment Agency,
April 1979.

2. U.S. Bureau of the Censua; Characteristics of the Population,1970 Census
of Population, Pennsylvania, 1973.

3. Assessment of Evacuation Times; An Independent Study for Federal Emergency
Management Agency; Wilbur Smith and Associates; June 1980.

4. U.S. Bureau of the Census; Preliminary 1980 Census of Population and
Housing 1980.

! 5. Greater Harrisburg Area Chamber of Comerce; Harrisburg Area Pennsylvania
| Magazine; 1980.

6. Lebanon Valley Chamber of Comerce; Lebanon Valley Fact Book; 1980.

7. Lebanon Valley f*hamher of Comerce; Statistical Data on Lebanon County;
1980.

8. U.S. Bureau of the Census; Journey to Work,1970 census of the Population;
,

June, 1973.

9. Baplovment and Transient Data

Meeting with PEMA and PENNDOT representatives in Harrisburg, Pa. 11-26-80.

Personal conversation with Ms. Fran Cunningham,, assistant to Mr. Douglas;

from the Greater Harrisburg Chamber of Commerce. 12-18-80.j.

Personal conversation with Mr. Harry Flick from the Pennsylvania Dutch Visitors
Bureau. 12-18-80.

\ ,

Personal conversation with Mr. Richard Blouse from the Lancaster Association
of Commerce and Industry. 12-23-80.

Personal conversation with Mr. Mylin Hess from the State Department Bureau
of Employment Security. 12-23-80.

Personal conversation with Mr. David Wauls from the Lebanon Valley Chamber
of Courrerce. 12-29-20.

| Personal conversation with Mr. Matthew Douglas from the Grecter Hart u '

Chamber of Comerce. 12-29-80. .

Personal conversation with Ms. Nancy Hoch from the Greater Harrisburg Chamber
of Comerce. 12-29-80.

l

.
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