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ABSTRA_CT

On November 29, 1979, the NRC sent a letter to 52 nuclear power plants' requesting
evacuation. time estimates for 10 sectors within a 10-mile radius of each plant. The
requirements for these evacuation. times are contained in NUREG-0654, Rev. 1, and
include such factors as population density, weather conditions, warning time, response-
time and confirmation time. Fifty responses were received. The analysis of these
findings are presented for review.
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| INTRODUCTION

This report presents the findings of evacuation time estimates requested

at 52 nuclear power plants by a November 29, 1979 letter from the Nuclear

Regulatory Commission. The letter from Brian Grimes, Director of Emergency

Preparedness Task Group, requested estimates of - evacuation times for ten

sectors within a radius of about ten miles. Factors to be considered in the
.

analysis included population (permanent, transient and special facilities),|

weather conditions, warning time, response time, and confirmation time.i

Planning for evacuation as a protective measure is not a new concept in

emergency planning. NUREG-75/111 (1_) contained as a planning objective an

analysis of estimates of the time required to carry out evacuation
|

procedures. The planning objectives also included the development of

evacuation plans for the low population zones (generally about 2 miles).

Subsequently, NUREG-0396 Q) recommended that NUREG-75/111 should be applied

by responsible government officials in larger emergency planning zones
,

|
| (generally about 10 miles) Q). The requirements of the November 29, 1979

letter referenced above are currently included in NUREG-0654 Q) which is the

|
current interim guidance. These requirements are currently under review and

revision.;

I The 50 responses represented in this analysis include only 49_ separate

sites as James A. Fitzpatrick and Nine Mile Point plants both occupy the same

site. Two plants did not provide estimates. The names of the 52 plants

i included in this study and the dates of the reports submitted are included in
i

Table 1.

i Volume II of this study contains summaries of the evacuation estimates

and maps of the plume emergency planning zones around each reactor.

I
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-TABLE 1: NAMES OF PLANTS INCLUDED IN STUDY
:

1. Arkansas (1-31-80) 27. Millstone'(3-1-80)
2. . ' Beaver Valley (1-31-80) 28. Monticello (4-10-80)
3. . Big Rock Point (6-1-80) 29. Nine Mile Point (1-31-80)

,

4. Browns Ferry (3-20-80) 30. North Anna'(2-6-80)
5. Brunswick (no response) 31. Oconee (1-31-80) -

I 6. Calvert Cliffs (1-29-80) 32. Oyster Creek (1-31-80)

7. Cooper (1-31-80) 33. . Palisades (6-1-80)

j 8. Crystal River (1-31-80) 34. Peach Bottom (1-31-80)

: 9. Davis Besse (8-13-80) 35. Pilgrim (1-31-80)
10. D. C. Cook (4-1-80) 36. ' Point Beach (3-26-80)
11. Diablo Canyon (4-1-80) 37. Prairie Island (4-10-80)

4

.
12. Dresden (1-31-80) 38. Quad Cities (1-31-80)

,

13. Duane Arnold (1-31-80) 39. Rancho Seco.(1-31-80)'
14. Farley (2-4-80) 40. Robinson (no response)

| 15. Fitzpatrick (1-31-80) 41. Saint Lucie (7-17-80)

[ 16. Ft. Calhoun (10-2-80) 42. Salem (1-3k 30)
17. Ft. St. Vrain (2-80) 43. San Onofre (1-31-80)

.

; 18. Ginna (1-31-80) 44. Sequoyah (3-20-80)
i 19. Haddam Neck (3-1-80) 45. Surry (2-6-80)

20. Hatch (2-4-80) 46. Three Mile Island (1-31-80)
21. Indian Point (1-31-80) 47. Trojan (1-31-80)

22. Kewaunee (1-29-80) 48. Turkey Point (7-17-80)

23. Lacrosse (1-31-80)- 49. Vermont Yankee (1-31-80) -

24. LaSalle (1-31-80) 50. Yankee Rowe (1-31-80)

25. Maine Yankee (5-23-80)- 51. Zimmer (8-18-80)
-

26. McGuire (1-31-80) 52. Zion (1-31-80)

NOTES: Date of report indicated.in parentheres. Fitzpatrick and
Nine Mile Point occupy the same site; estimates are only
considered once in the analyses.

;

2
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QUALITATIVE ANALYSIS

The first analysis conducted on each evacuation time estimate submittal

was a qualitativt assessment of the analysis. The standard for comparison

was the model plan requirements developed in a separate report entitled

" Analysis of Time Required for Evacuation in Emergency Planning Zones Around

Nuclear Power Plants" (4_).

The evaluation methology used was a four part (excellent, adequate,

poor, none) subjective scale using the above mentioned criteria. Each of the

items to be discussed subsequently were given a rating as follows. If the

criterion was not addressed, the rating given would be none. - ~If the

criterion is addressed, but given inadequate consideration, a rating of poor

would be assigned. Those submittals providing at least minimum acceptable

consideration of the factor would be given an adequate rating. Finally,

those analyses that are clearly of high quality and completeness would

receive an excellent rating.

Table 2 presents the rating form used which lists the various ' items

considered in the evaluation. The last criterion considered is an overall

assessment of the evacuation time estimate. The overall rating is not a

simple summation of the individual factor ratings because the importance of

the items considered varies from item to item. Although this analysis

requires professional judgement in determining ratings, the process does

indicate the area or areas where the reviewer considers the plan to be strong

or weak; therefore, a basis exists for resolving weaknesses in plans with

poor ratings. Some analyses for which inadequate documentation existed

received a poor rating based on the inability to adeouately rate the

analysis. Table 2 also presents the distribution of ratings by criteria.

3
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. TABLE 2: EVALUATION OF EVACUATION TIME ESTIMATE

Item Excel. Adeq. Poor None-

Background

'

A. Area Map 6 30 3 11

B. Assumptions 1 25 9 5

C. Methodology 11 25 10 4

Demand Estimation

11 29 2 7A. Permanent Population
B. Transient Population 6 A 1 1
C. Special Population 8 _11_ 3 6

Traffic Routing

A. Map of Network 9 25 3 13

8. Capacity of Segment 7 22 3 T

Analysis

A. Components Considered 6 34 8 2

B. Adverse Condition Considered 7 T 15 3

|*

Overall 5 28 17 0

I
|NOTE: The above numbers indicate the number of sites receiving the rating

indicated. The two sites not providing estimates are not included.

|
:

4
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Table 3 indicates the overall rating for each of the study sites. Appendix A

presents the detailed analyses for each site.

It should be noted that plans receiving an excellent . overall rating

should not individually be considered as model approaches. Although an

excellent response exceeded the average response, in all cases some portions

of their approach could be improved upon. Taken as -a group, however,_ the -

plans ratec as excellent represent the state-of-the art in developing _

evacuation time estimates.

,
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TABLE 3: RESULTS OF SUBJECTIVE EVALUATION

Overall Rating

Excellent Adequate Poor ~ !k) Response

Diablo Canyon Big Rock Point Arkansas B~runswick

Indian Point Cooper Beaver Valley Robinson

Pilgrim Crystal River. Browns Ferry

Rancho Seco D. C. Cook Calvert Cliffs

Trojan Dresden Davis Besse

Duane Arnold Farigy
Fitzpatrick Ft. Calhoun
Ft. St. Vrain Hatch

Ginna Kewaunee

Haddam Neck Lacrosse

LaSalle North Anna

Maine Yankee Oconee

McGuire Salem *

Millstone San Onofre'

Monticello Sequoyah

Nine Mile Point Surry
Oyster Creek Three Mile Island
Palisades

Peach Bottom

Point Beach

Prairie Island

Quad Cities
St. Lucie
Turkey Point

i Vermont Yankee

Yankee Rowe

Zimmer

Zion

*See footnote on page A-44.

6
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QUANTITATIVE ANALYSIS

The number of plant sites evaluated in the quantitative analysis was 40.

Fitzpatrick and Nine Mile Point were only considered once in the analysis.

The two plants not providing estimates. were not considered in the analysis.

Four plants (Browns Ferry, Diablo Canyon, San Onofre and Three Mile Island)

were not - considered because the responses were not in a format compatible

with the analysis. It should be noted that although Diablo Canyon received a

an excellent rating, it's response was incompatible with the analysis format

used. Five sites (Davis Besse,_ Ft. Calhoun, St. Lucie, Turkey Point, and

Zimmer) were not included in the statistical analysis because their responses

were received too late.

Table 4 is the form used to summarize the results found in each

evacuation time report submitted. The completeness of data varied greatly

among reports. As will subsequently be seen, some evacuation time components

were omitted frequently in the estimates submitted. The individual summaries

are presented in Appendix B.

It must be cautioned that the data submitted was not in the format shown

in Table 4. In some cases adjustments or interpretations had to be made to

put the data in the format shown. Furthermore, the assumptions underlying

the data are not consistent. The following results must be considered as

broad indicators of evacuation times at the various plants.

It is appropriate to note at this point that median rather than mean

talues are used for comparisons in this report. The reason for selecting

median values is that in some cases extremely high estimates for a few sites

results in a mean value that is not totally representative of the data.

7
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The mean permanent resident populaticn at 40 site:, was 58,000. The

median population was 30,000 with the range being 6000 to 282,000. It should

be noted that eight plants used in the analysis did not report population

estimates and NUREG 0348 (5) population values for 1970 were used.

The evacuation estimates were reoJested to' be provided for 2 , 5 , and

10-mile radii from the plant. The estimates were also requested ?or 90*

sectors, except for the 2-mile radius in which 180* sectors were specified.

The remainder of the analysis will center around the 10-mile emergency

planning zone. In addition, the effect of distance will be examined by

looking at the results by distance.

Median Times for 10-Mile Radius

The 40 respondents reported results for a total 138 sectors. Not all

sites had 4 sectors due to a variety of reasons. Some sites did not report

on all sectors due to multistate jurisdictions, some of which did not assist

in the assessment. Some sites being adjacent to water bodies do not have 4

sectors on which to estimate land based evacuation. Those plants considaring

water based evacuations had their over-water evacuation times tallied with

special populations so as not to distort land evacuation times.

| A total of 109 of the 142 sectors had population data reported. The

I mean sector population was 17,000. However, the median population was 5000,

and 75 percent of the sectors had populations less than 15,000. The range in

sector population was 0 to 151,000.

Table 5 presents the results of the analysis of time components for the

10-mile radius evacuation. Appendix C defines the terms used. It should

also be noted that separate estimates have been made for adverse weather

conditions. In most cases, adverse weather conditions resulted in increased

9
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TABLE 5: EVACUATION TIME-(HOURS) STATISTICS BY
COMPONENT FOR 10-MILE RADIUS

Time.
Component * Minimum 25% Median 75%. Maximum # Sectors Mean

NOTIFY 0.3 0.8 1.6 3.0 6.0 116 1.9

PPRNC- 0.1 1.0 1.8 4.0 8.3 108 2.7 ~

PPRAC 0.2 1.3 2.8 6.0 16.2 100 4.1

TPRNC 0.4 1.3 3.0 3.5 3.7 11 2.4-
'

TPRAC 0.6 0.8 1.7 4.1 4.2 7 2.4

GPTNC 1.0 2.9 5.0 8.0 21.0 111 5.3

GPTAC 1.3 3.0 5.2 8.8 18.3 91 6.4

CONFIRM 0.6 1.0 2.0 4.0 24.0 75 3.5

SPRNC 0.3 1.3 2.7 4.9 24.0 44 3.7

SPRAC 0.6 2.4 3.2 3.0 10.2 28. 4.7

NOTIFICATION TIME* NOTIFY =

PERMANENT POPULATION RESPONSE TIME NORMAL CONDITIONSPPRNC =

PERMANENT POPULATION RESPONSE TIME ADVERSE CONDITIONSPPRAC =

TRANSIENT POPULAT10N RESPONSE TIME NORMAL CONDITIONSTPRNC =

TRANSIENT POPULATION RESPONSE TIME ADVERSE CONDITIONSTPRAC =

GENERAL POPULATION EVACUATION TIME NORMAL CONDITIONSGPTNC =

GENERAL POPULATION EVACUATION TIME ADVERSE CONDITIONSGPTAC =

CONFIRM = CONFIRMATION TIME
SPECIAL POPULATION RESP 0tSE TIME NORMAL CONDITIONS; SPRNC =

SPECIAL POPULATION RESPONSE TIME ADVERSE CONDIT10!iSi SPRAC =

SEE APPENDIX C FOR DEFINITION.

!
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response time. However, at some sites, the adverse weather alternative was

assumed to occur only in the winter when transient populations would be low

or nonexistent. Therefore, in some cases, adverse weathee response time was

estimated to be less than for normal conditions when large transient

populations would be possible. Although this approach is not recommended, it-

nevertheless was the approach used by some. The proper approach would have

been to consider other adverse conditions (e.g., rain) under peak demand.

Estimates for total notification time varied from 0.3 hours to a maximum

of 6.0 hours. A few of the studies looked at the interaction between warning

time and response time. A few studies estimated the distribution for warning

and preparation in determining response times. Others added total warning

time plus response time and indicated that the result overestimated the total

time required because some people would begin evacuating before others are

warned.

Further study is warranted in examining the interaction between

components because of the uncertainty concerning the effect on total

evacuation time. Improved notification systems may pose problems at some

sites since they could induce traffic volumes that exceed the capacity of the

roadway system. Thus, even though notification times were greatly reduced,

evacuation times might be largely unaffected or even increase. Such

situations would require careful traffic management in order to avoid massive

traffic jams. One satisfactory solution for these sites might be immediate

(15 minute) notification followed by phased evacuation in combination with an

effective sheltering program.

The median response time for permanent residents was 1.8 hours for

normal conditions and 2.8 hours for adverse conditions (see PPRNC and PPRAC

11
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1
in Table 5). The upper limits were 8.3 and 16.2 hours for nonnal and adverse |

|

conditions respectively.

The median transient population response time was 3~ 0 hours for ' normal
_

.

conditions and 1.7 hours for ' adverse conditions (see TPRNC and TPRAC in Table

5). Transient population response : time was a time- component in 'only 11

-sectors under. normal conditions - and 7 sectors ' under adverse . conditions.
|

Maximum values were estimated at 3.7 hours under normal conditions and '4.2
! under adverse conditions. As previously indicated, some estimates' for

adverse . conditions were less because transient populations were expected to

be smaller under adverse conditions which was assumed to be snow. Other

adverse conditions such as rain were not considered.
1

The median special population response time was 2.7 hours (44 sectors)

; for normal conditions and 3.2 hours (28 sectors) for adverse conditions.

Maxintum values were 24 hours for normal conditions and 10.2 hours for adverse

conditions. The lower maximum value for adverse conditions results from an.

2dverse weather estimate not being made for the site reporting the maximum
,

normal weather time.

As previously indicated, notification plus response time estimates were

summed to estimate the time required (not including confirmation) to clear

j . the sector after issuance of a warning. As previously indicated, most

estimates include a simple summation of notificatior, and respcnse time which

may overestimate the required time since some .pecple will leave before all

are notified. The median general population evacuation time was 5.0 hours

(111 sectors) under normal conditions and 5.2 hours (91 sectors) under

adverse conditions. Maximum times were 21.0 hours for normal conditions and

27.0 hours for adverse conditions.
,

'

'

12
'

,

--- .---,.-., ,, ,.,--,..%- -,..~-%~--+.--.>-.%-,,m. .-,-.-,,rw,,--,+.-i._,- ,,e, ..--,-e,w, .,m,+,,,,,,e,,,.-,w-,vw.,,,--wyy. , - - . . , - - + + - -



.
_

Confirmation times ranged from 0.6 hours to 24.0 hours, with the median

being 2.0 hours. Confirmation time estimates were based on many different

assumptions. The effectiveness of confinnation seemed to be questioned by

many. The accuracy of the estimates seems questionable because of the lack
'

of good data on which to base an estimate.

Medians by Rating

In an earlier section of the report a subjective rating was made and

each of the responses were rated poor, adequate, or excellent. In order to

detennine if the results differed by rating, the medians were separately

calculated for each rating class. Fourteen sites (51 sectors) had a poor

rating, 22 sites (73 sectors) had - an adequate rating, and a sites (15

sectors) had an excellent rating. Table 6 summarizes the evacuation time

means by rating for the various time components. The lower ratings appear to

have generally higher estimates for general population evacudtion times.

However, subsequent analysis using the cata segregated by rating did not

appear to imp. ove the results observed. The remaining analyses include all

the data including responses receiving a poor rating.

Medians by Total Pennanent Population

As indicated earlier, the population distribution while varying from

6000 to 282,000, has a mediar of only 30,000. A second stratification of the

data, based on total permanent rerident population, was therefore made. Five

categories were established as follows:

1. 1- 20,000

2. 20,000 - 50,000

3. 50,000 - 100,000

13
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TABLE 6: MEDIAN EVACUATION TIME (HOURS) 8Y RATING FOR 10-MILE RADIUS
,

Rating

Poor Adequate Excellent Overall
_

# of f of # of - # of

Component- dian Sectors Median Sectors Median Sectors Median Sectors
-

NOTIFY 2.0 42 1.8 59 1.5 15 1.6 lif

PPRNC 3.0 38 1.5 55 1.4 15 1.8 108

PPRAC ~5.0 38 2.0 47 2.1 15 2.8 100

TPRNC 3.0 7 2.3 1 3.1 3 3.0 . - 11

1.7 7TPRAC 2.7 6 - 0.8 1 --- -.

GPTNC 6.0 40- 5.0 56 4.7 15 5.0 !!!

GPTAC 7.3 39 4.9 37 4.4 15 5.2 91

CONFIRM 2.0 32 2.0 29 2.0 14 2.0 75
SPRNC 2.7 10 1.9 29 7.2 5 2.7 44
SPkAC 3.2 9 2.9 14 10.2 5 3.2 28

NOTIFICATION TIME* NOTIFY =

PERMANENT POPULATION RESPONSE TIME NORMAL CONDITIONSPPRNC =

PERMANENT POPULATION RESPONSE TIE ADVERSE CONDITIONSPFRAC -

TRANSIENT POPULATION RESPONSE TIME NORMAL CONDITIONSTPRNC =

TRANSIENT POPULATION RESPONSE TIME ADVERSE CONDITIONSTPRAC =

GENERAL POPULATION EVACUATION TIME NORMAL CONDITIONSGPINC =

GENERAL POPULATION EVACUATic'a TIE ADVERSE CONDITIONSGPTAC =

CONFIRM = CONFIRMATION TIME
SPECIAL POPULATION RESPONSE TIME NORMAL CONDITIONSSPRNC =

4

SPECIAL POPULATION RESP')NSE TIE ADVERSE CONDITIONS'

SPRAC =

SEE APPENDIX C FOR DEFINITIONS.

,

f
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4. 100,000 - 200,000

5. 200,000 and up

There were 11 sites in category 1,15 sites in category 2,- 8 sites in cate-

gory 3, 3 sites in category 4, and 3 sites in category 5.

Table 7 sununarizes the evacuation time estimates for the five population

groups. No clear trends appear in the data. Several other analyses were

performed including deletion of data receiving a poor rating and use of mean

instead of median values. These additional analyses also did not reveal any
4

consistent trends.

Because the population density couM vary by sector, and since no trends

were found based on total population, it was determined that evacuation time

i components should be evaluated based on sector population. The following

section examines the data based on' sector population.

Medians by Sector Permanent Population

The sector populations were broken intt groups for analysis as follows:
,

1. 1- 5,000
t

2. 5,000 - 10,000'

|
' 3. 10,000 - 25,000

4. 25,000 - 50,000

5. 50,000 - 100,000
l

i 6. 100,000 and up

Not all sites reported sector population so that the number of sectors

analyzed is less than for the total population groups.

| Table 8 sununarizes the medians by sector population. One trend noted in

the data is that permanent population response time (normal and adverse)

|

|

15
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TABLE 7: MEDIAN EVACUATION TIME (HOURS) BY T' |AL POPULATION '
GROUPS FOR 10-MILE RADIUS

Total Populatic" Total Population Total Population Total Population Total Population Overall1-20,000 20,000-50,000 50,000-100,000 100,000-200,000 200,000 and'up'
Component * # of # of # of # of # of # of: Median Sectors Median Sectors Median Sectors Median Sectors Median Sectors Median Sectors

NOTIFY 3.0 29 1.1 46 2.0 29 2.6 6 1.4 6 1.6 116-
PPRNC 3.0 35 3.0 42 1.3 21 1.9 6 3.5 4 1.8 108
PPRAC 4.3 23 2.0 46 1.7 21 2.8 6 5.6 4 2.8 100'

TPRNC 3.5 1 2.3 1 1.5 7 3.4 2 3.0 11--- --

TPRAC 0.8 1 1.6 4 4.1 2
--- --

--- - 1.7 7
GPTNC 4.0 30 3.7 38 5.7 29 5.8 7 5.0 6 5.0 111EN
GPTAC 4.4 17 3.8 37 5.1 25 7.3 7 6.0 4 5.2 91
CDNFIRM 4.4 16 2.0 31 1.0 21 2.0 4 '0 3 2.0 75' .

SPRNC 0.8 10 2.4 20 4.0 7 2.8 1 7.2 6 2.7 44
SPRAC 3.0 5 3.2 13 5.0 5 2.8 1 10.2 4 3.2 28

* NOTIFY = NOTIFICATION TIME
i PPRNC = PERMANENT POPULATION RESPONSE TIME NORMAL CONDITIONS-'

PPRAC
= PERMANENT POPULATION RESPONSE TIME ADVERSE CONDITIONS

TPRNC = TRANSIENT POPULATION RESPONSE TIME NORMAL CONDITIONS
TPRAC = TRANSIENT POPULATION. RESPONSE TIME ADVERSE CONDITIONS
GPTNC = GENERAL POPULATION EVACUATION TIME kORMAL CONDITIONS-
GPTAC = GENERAL POPULATION EVACUATION TIME ADVERSE CONDITIONS
CONFIRM = CONFIRMATION TIME
SPRNC

= SPECIAL POPULATION RESPONSE TIME NORMAL CONDITIONS
; SPRAC = SPECIAL POPULATION RESPONSE TIMF ADVERSE CONDITIONS

SEE APPENDIX C FOR DEFINITIONS.

!
!
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TABLE 8: MEDIAN EVACUAT;0N TIME (HOURS) BY SECTOR
PERMANENT POPULATION GROUPS.

:
Sector Sector Sector -Sector Sector Sector

* Population Population Population Population Population Population
0-5,000 5,000-10,000 10,000-25,000 25,000-50,000 50,000-100,000 100,000 and up

Component * # of # of # of
.

# of . # of #-of
Median Sectors Median Sectors Median Sectors Median Sectors Median Sectors Median Sectors

NOTIFY 2.0 44 1.0 18 - 1.1 17 2.0 9 1.7 2 1.4 6

PPRNC 1.4 43 1.5 14 1.4 13 3.5 8 4.2 2 3.7 4

PPRAC 1.5 38 2.0 12 1.9 14 5.2 8- 4.8 2 5.8 4

TPRNC 3.5 1 2.5' 2 3.0 5 1.3 2 3.4 1 -- - -

TPRAC 1.7 1 2.3 4 1.5 l' 4.1 1 --- -
--- --

GPTNC 3.9 42 6.5 17 4.3 14 5' .3 8 7.6 2 6.6 6'

GPTAC 4.4 34 4.5 11 4.5 13 5.7 7 8.5 2 7.1 4

CONFIRM 2.2 31 2.0 10 1.0 11 3.5 7 2.0 1 2.0 3

SPRNC 0.8 8 1.9 10 2.7 7 4.0 - 5 3.7 1 7.2 6-
SPRAC 2.0 4 3.1 4 3.1 4 5.0 4 4.7 1 10.2 4

* NOTIFY = NOTIFICATION TIME
PPRNC = PERMANENT POPULATION RESPONSE TIME NORMAL _ CONDITIONS
PPRAC = PERMANENT POPULATION RESPONSE TIME ADVERSE CONDITIONS
TPRNC = TRANSIENT. POPULATION RESPONSE TIME NORMAL CONDITIONS
TPRAC = TRANSIENT POPULATION RESPONSE TIME ADVERSE CONDITIONS
GPTNC = GENERAL POPULATION EVACUATION TIME NORMAL CONDITIONS
GPTAC = GENERAL POPULATION EVACUATION TIME ADVERSE CONDITIONS

. CONFIRM = CONFIRMATION TIME
i SPRNC = SPECIAL POPULATION RESPONSE TIME NORMAL CONDITIONS-'

SPRAC = SPECIAL POPULATION RESPONSE TIME ADVERSE CONDITIONS
'

SEE APPENDIX C FOR DEFINITIONS.

.



appears greater for sectors above 25,000 than below 25,000. Another trend is

that special population response time (normal . and adverse) appears. to

increase with increasing sector populations. In order to further evaluate

these trends, the data was combined into.two groups. Table 9 summarizes the

medians with only two sector population groups: above 25,000 :and bel ow -

25,000. The trend toward increased permanent population response time

appears fairly strong. Figure 1 shows the actual distribution of responses

for the two population groups. The under 25,000 group shows a long tail to

the right distribution typical of the data- in general. The over 25,000
,

population group shows an extremely strong tendency toward its median (and

therefore mean value due to the symetrical distribution) value.

It should also be noted in Table 9 that the smaller difference between

the GPTNC for the two _ groups may be explained in part by a higher transient

population response time for the under 25,000 population group. The special

population response times also continue to show a- much larger value for the

over 25,000 population group.

Median Times by Distance

!
Table 10 summarizes the median evacuation time components fcr the 2 ,

j

| 5 , and 10-mile radii from the plants. As would be expected, the times

increase with increasing distance. What is surprising is that permanent

population response time increase is less than proportional to the distance
,

!-

! and that general population evacuation time increase is nearly proportional

| to distance for the increase in area from five to ten miles. Further study
I

|
of the effect of distance is warranted.

|
!

|

18
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TABLE 9: MEDIAN EVACUATION TIME (HOURS) BY SECTOR
PERMANENT POPULATION GROUPS

Sector Sector
.

Population Population
0-25,000 25,000 and up'

Component * # of # of
Median Sectors Median Sectors

NOTIFY 1.3 79 1.5 17

PPRNC 1.4 70. 3.' 14

PPRAC 1.9 64 5.5 14

I TPRNC 3.1 8 1.5 3

TPRAC 1.7 5 2.8 2

GPTNC 5.0 73 5.7 16

GPTAC' 4.5 58 6.7 13

CONFIRM 2.0 52 2.0 11

SPRNC 1.9 25 6.1 12

SPRAC 3.1 12 5.0 9

* NOTIFY = NOTIFICATION TIME
PPRNC = PERMANENT P( PULATION RESPONSE TIME NORMAL CONDITIONS
PPRAC = PERMANENT POPULATION RESPONSE TIME ADVERSE CONDITIONS ~|-

| TPRNC = TRANSIENT POPULATION RESPONSE TIME NORMAL CONDITIONS
TPRAC = TRANSIENT POPULATION RESPONSE TIME ADVERSE CONDITIONS
GPTNC = GENERAL POPULATION EVACUATION TIME NORMAL CONDITIONS
GPTAC = GENERAL POPULATION EVACUATION TIME ADVERSE CONDITIONS
CONFIRM = CONFIRMATION TIME

| SPRNC = SPECIAL POPULATION RESPONSE TIME NORMAL CONDITIONS
SPRAC = SPECIAL POPULATION RESPONSE TIME ADVERSE CONDITIONS

SEE APPEADIX C FOR-DEFINITIONS.

|

|
!

!
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FIGURE 1: PERMANENT POPULATION RESPONSE TIE
BY SECTOR POPULATION GROUP
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|

|

TABLE 10: MEDIAN EVACUATION TIME (HOURS) BY DISTANCE

Radius = 2 mi. Radius = 5 mi. Radius = 10 mi.

Coraponent* # of ' # of # of
Median Sectors Median Sectors Median Sectors

NOTIFY 0.6 48 1.0 109 1.6 116

PPRNC 0.7 45 1.0 103 1.8 108

PPRAC 1.0 44 1.8- 97 2.8 100

TPRNC 0.2 3 1.9 7 3.0 11

TPRAC 0.3 2 2.0 4 1.7 7

GPTNC 1.5 45 2.2 100 5.0 111

GPTAC 1.7 37 2.5 83 5.2 91

CONFIRM 0.8 37 1.0 74 2.0 75

SPRNC 1.5 9 2.5 24 2.7 44

SPRAC 2.0 8 2.3 18 3.2 28

* NOTIFY = NOTIFICATION TIME
PPRNC = PERMANENT POPULATION RESPONSE TIME NORMAL CONDITIONSt

PPRAC = PERMANENT POPULATION RESPONSE TIME ADVERSE CONDITIONS
'

| TPRNC = TRANSIENT POPULATION RESPONSE TIME NORMAL CONDITIONS
TPRAC = TRANSIENT POPULATION RESPONSE TIME ADVERSE CONDITIONS
GPTNC = GENERAL ~ POPULATION EVACUATION TIME NORMAL CONDITIONS
GPTAC = GENERAL POPULATION EVACUATION TIME ADVERSE CONDITIONS
CONFIRM = CONFIRMATION TIME
SPRNC = SPECIAL POPULATION RESPONSE TIME fl0RMAL CONDITIONS
SPRAC = SPECIAL POPULATION RESPONSE TIME ADVERSE CONDITIONS

SEE APPENDIX-C FOR DEFINITIONS.
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FEMA ASSESSMENTS

The Federal Emergency Management Agency (FEMA) was requested by the

Nuclear Regulatory Commission to make several independent assessments of

evacuation times around reactor sites which are located in proximity to high

population densities. Initially, twelve assessments have been made by three

contractors. Six of the assessments correspond to plant sites evaluated in

this report. The six sites are Beaver Valley, Indian Point, Maine Yankee,

Millstone, Three Mile Island, and Zion.

It should be noted that the evaluation framework prescribed by FEMA was
L

more general than that required by the NRC. For example, the FEMA

contractors were not required to follow the sector configuration specified by

NRC. The zone configuration used by the FEMA contractors generally

considered political subdivisions, demographic considerations and roadway

locations. One contractor also used a radius of_ exactly 10 miles in

developing time estimates. This was done to allow comparison of similar

evacuation areas among the sites evaluated.
.

The principal difference between licensee subnittals and the FEMA

assessments is that the licensee submittals represented a much wider range of

techniques. Nevertheless, some licensee submittals were in fact done by two

of the FEMA contractors. The third FEMA contractor also used a subcontractor

that had prepared a licensee estimate.

The methodologies used by the FEMA contractors follows closely the

transportation planning tiechniques recommended in Reference 4. The primary

difference in the FEMA estimates and the techniques used by many of the

better licensee responses concerns the interaction between the various

evacuation time components.

23
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All the FEMA contractors elected to use distributions for the various

time components and combine them statistically. Two things, however, are.not

completely clear-cut. First, little empirical data exists for developing the

distributions and that data which does exist .is very limited. Second, it is-

not cocpletely clear whether using distributions increases or decreases the

evacuation time estimate. The fact that distributions allow some evacuees to

begin moving should reduce total evacution time. Furthermore, one FEMA

contractor concluded that gradual loading of the street system reduced total

evacuation time at one site studied due to the roadway configuration.
i

However, in some cases gradual loading could increase total evacuation times

due to assumed longer times to prepare and depart, thus underutilizing

roadway capacity.

,

!

|

f
|
(
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CONCLUSIONS

The results of the analysis of the evacuation time estimates provided by _
~

the vaEious licensees defines the range of times that can reasonably be

expected to-occur during evacuations of the emergency planning zones. Given

the variety-of methodologies and assumptions used, it is ill-advised to draw

any strong' conclusions concerning the factors affecting evacuation _ time.

For example, the variation in analytical methods _ may confound the trends

observed for the effect _of sector population and evacuation distance on

evacuation ~ times. However, with further refinement and consistent

application of analysis techniques, it will be possible- to ascertain the.

limiting factors in eva;;uation times.

|

|

I
,

|

I

I
i
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APPENDIX A

EVALUATION FORMS FOR INDIVIDUAL PLANTS

|
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EVALUATION OF EVACUATION TIME ESTIMATE

Arkansas

Item' Excel. Adeg. Poor None

Background
X

A. Area Map X
. . .

B. Assumptions X
C. Methodology _'

Demand Estimation
X

A. Permanent Population _.

XB. Transient Population
XC. Special Population

Traffic Rout;ing
X

A. Map of Network X
B. Capacity of Segment

Analysis
X

A. Components Considered X
B. Adverse Condition Considered

X
Overall

|

|

|

L A-3
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EVALUATION OF EVACUATION TIME ESTIMATE

: Beaver Valley

Item- Excel. Adeg. Poor ~ None

Background

A. Area Map X

XB. Assumptions
XC. Methodology

,

Demand Estimation

XA. Permanent Population
B. Transient Population X

C. Sp2cial Population X

Traffic Routing

A. Map of Network X
,

B. Capacity of Segment X'

Analysis
X

A. Components Considered
l B. Adverse Condition Considered X

Overall X

* Lack of complete documentation makes it difficult to assess the.

accuracy of the plan. The overall methodology is excellent, there
is no evaluation for 90 ' sectors.

.

4

4

A-4
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EVALUATION OF EVACUATION TIME ESTIMATE

Big Rock Point

,

Item Excel. Adeg. Poor None

Background

XA.Ama Np
AB. Assumptions
XC. Methodology _

Demand Estimation

XA. Permanent Population
AB. Transient Population
XC. Special Populatio'n

Traffic Routing

XA. Map of Network
B. Capaci_ty of Segment X

Analysis

XA. Components Considered
B. Adverse Condition Considered X,

.

Overall X

i

A-5
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EVALUATION OF EVACUATION TIME ESTIMATE

t-
Browns Ferry

item Excel. Adeg. Poor None

Background

XA. Area Map
XB. Assumptions
XC. Methodology

Demand Estimation,

XA. Permanent Population
B. Transient Population X

XC. Special Population

Traffic Routing

XA. Map of Network
XB. Capacity of Segment<

Analysis

XA. Componer.ts Considered
B. Adverse Condition Considered _f_

Overall X

>

1

A-6
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EVALUATION OF EVACUATION TIME ESTIMATE

Brunswick *

Item Excel. Adeq. Poor None

Background

A. Area Map
B. Assumptions
C. Methodology

Demand Estimation

A. Permanen', Population
<

B. Transient Population
C. Special Population

Traffic Routing

A. Map of Network
B. Capacity of Segment

Analysis

A. Components Considered .

B. Adverse Condition Considered

j Overall

i
*No P,esponse

l
I

f

A-7
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' EVALUATION OF EVACUATION TIME ESTIMATE

Calvert Cliffs

i Item Excel. Adeg. Poor None

Background

A. Area Map X,
T,

B. Assumptions
XC. Methodology

Demand Estimation
A

XA. Permanent Population , _ , , , , , ,,

B. Transient Population X

XC. Special Population

,

Traffic Routing
XA. Map of Network TB. Capacity of Segment

.

Analysis

XA. Components Considered TB. Adverse Condition Considered
|

X0,erall
_

I

A-8

,
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EVALUATION OF EVACUATION TIME ESTIMATE .

Cooper

Item- Excel. Adeg. Poor None

Background

X
A. Area Map

XB. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population

XC. Special Population

Traffic Routing
XA. Map of Net.iork
XB. Capacity of Segment

,

Analysis

XA. Components Considered
XB. Adverse Condition Considered

l
*

| Overall
!

* Time estimates providad for Nebraska side only.

I

|

!
!

,

A-9
|
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EVALUATION OF EVACUATION TlhE ESTIMATE

Crystal River

;

Item Excel. Adeg. Poor None

Background

XA. Area Map
XB. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population
XC. Special Population

Traffic Routing'

XA. Map of Network
AB. Capacity of Segment

Analysis

XA. Components Considered
XB. Adverse Condition Considered

' XOverall

,

A-10
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EVALUATION OF EVACUATION TIME ESTIMATE

Davis Besse

Item Excel. Adeg. Poor None

Background

XA. Area Map
XB. Assumptions
XC. Methodology

Demand Esti, nation

XA. Permanent Population
XB. Transient Population

XC. Special Population

Traffic Routing

XA. Map of Network
XB. Capacity of Segment

Analysis

XA. Components Considered __

X
----B. Adverse Condition Considered

XOverall
,

A-11
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.
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EVALUATION OF EVACUATION TIME ESTIMATE

Donald C. Cook ,

;

'

-

Item Excel. Adeg. Poor None

Background

XA. Area Map
XB.- Assumptions _

XC. Methodology

Demand Estimation
X

A. Permanent Population
AB. Transient Population _

_

XC. Special Population

Traffic Routing

XA. - Map of Network
XB. Capacity of Segment

Analysis

XA. Components Considered
B. Adverse Condition Considered X

XOverall

,

A-12
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. _ -

'

EVALUATION OF EVACUATION TIME ESTIMATE

Diablo Canyon

Item Excel. Adeq. Poor None

Background

A. Area Map X
:

B. Assumptions X

C. Methodology X

Demand Estimation

XA. Permanent Population
XB. Transient Population ,

XC. Special Population .

Traffic Routing

XA. Map of Network ,__,_,

XB. Capacity of Segment

Analysis

X- A. Components Considered
XB. Adverse Condition Considered

XOverall

!
!

|

A-13
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EVALUATION OF EVACUATION TIME ESTIMATE

Dresden
,

Item Excel. Adeg. Poor None

Background

XA. Am Np
XB. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population
XC. Special Population

Traffic Routing
XA. Map of Network
XB. Capacity of Segment

{
Analysis

X
A. Components Considered

X
B. Adverse Condition Considered

X
Overall

A-14
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EVALUATION OF EVACUATION TIME ESTIMATE

Duane Arnold -

.

Item Excel. Adeg. Poor None

Background
X

A. Area Map
XB. Assumptions
XC. Methodology

Demand Estimation
XA. Permanent Population

XB. Transient Populati',n
XC. Special Population

Traffic Routing
XA. Map of Network _

XB. Capacity of Segment

i
| Analysis
I X
l A. Components. Considered

XB. Adverse Condition Considered

X
j Overall

|

|

l
!

!
|

A-15
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EVALUATION OF EVACUATION TIME ESTIMATE

Farley

:

Itec- Excel. Adeg. - Poo r None

Background

XA. Area Map
X-B. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population
AC. Special Population

Traffic Routing
XA. Map of Network _

B. Capacity of Segment X

i.
'

Analysis

A. Components Considered _

X
<

B. Adverse Condition Considered X

r

X
| Overall |

!

|
;

;

A-16
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EVALUATION OF EVACUATION TIME ESTIMATE

Fitzpatrick

Item. Excel. Adeg. Poor None

Background
X

A. Area Map ^B. Assumptions
XC. Methodology

Drmand Estimation
XA. Permanent Population
AB. Transient Population
XC. Special Population

Traffic Routing
XA. Map of Network

2B. Capacity of Segment

Analysis
X-

A. Components Considered
XB. Adverse Condition Considered

XOverall

1Same location as Nine Mile Point.
2 Adequate methodology, not actually reported.

A-17
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EVALUATION OF EVACUATION TIME ESTIMATE

'

Ft Calhour.

Item Excel. Adeg. Poor None

__

Background

A. Area Map X

B. Assumptions X

C. Methodology X

Demand Estimation

A. Permanent Population X

B. Transient Population _jL__
C. Special Population X

Traffic Routing

A. Map of Network _ L__
B. Capacity of Segment X

_ _ . _

Analysis

A. Components Considered X

B. Adverse Condition Considered X

Overall X*

i * Note : The rating is based on data submitted for Nebraska side. An estimate
| was provided for the Iowa side with little documentation. The Iowa
| rating would be poor for all items.

!

,

A-18
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EVALUATION OF EVACUATION TIME ESTIMATE

Ft. St. Vrain
_

l

I
Item Excel. Adeg. Poor None

.

Background

XA. Area Map
X8. Assumptions
XC. Methodology _

Demand Estimation

X__A. Permanent Population
XB. Transient Population
Xi

C. Special Population

Traffic Routing
X

A. Map of Network X
_B. Capacity of Segment _

Analysis
X

A. Components Ccnsidered A
B. Adverse Condition Considered

X
Overall

A-19
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EVALUATION OF EVACdATION TIME ESTIMATE

'T

Ginna |

.

F

Item Excel. Adeq. Poor None.

Background

A. Area Map X

B. Assumptions X

C. Methodology X'

Demand Estimation

A. Permanent Population X

B. Transient Population X

C. Special Population A

Traffic Routing

A. Map of Network X

B. Capacity of Segment X

Analysis

A. Components Considered X

B. Adverse Condition Considered X

Overall X
_

|

|

|

:
'

A-20
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EVALUATION OF EVACUATION TIME ESTIMATE

Haddam Neck

Item Excel. Adeq. Poor None

Background

A. Area Map X .

B. Assumptions Y

C. Methodology Y

Demand Estimation

A. Permanent Population X

B. Transient Population X

C. Special Population X

Traffic Routing

XA. Map of Network
B. Capacity of Segment X

Analysis

XA. Components Considered
B. Adverse Condition Considered X

| Overall X

|
..

I
I

|

l

i

;

l

|

t
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' EVALUATION OF EVACUATION TIME ESTIMATE

Hatch

!

Item Excel. Adeg. Poor None

Background

XA. Area Map
X

B.' Assumptions
XC. Methodology

!

Demand Estimation
f

XA. Permanent Population
X,

B. Transient Population*

XC. Special Population

r
Traffic Routing

__2L_A. Map of Network
XB. Capacity of Segment

Analysis
X

A. Components Considered
XB. Adverse Condition Considered

|

Overall
i
i

i

+

4

A-22
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_ _ _

EVALUATION OF EVACUATION TIME ESTIMATE-
i

Indian Point

Item Excel. Adeg. Poor None

Background

A. Area Map X

B. Assumptions X

C. Methodology X

Demand Estimation

XA. Permanent Population
B. Transient Population X

XC. Special Population

Traffic Routing
XA. Map of Network
XB. Capacity of Segment

Analysis

A. Components Considered X
,

j B. Adverse Condition Considered X

Overall X

A-23
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EVALUATION OF EVACUATION TIME ESTIMATE

'

Kewaunee

|

Item Excel. Adeg. Poor None

Background

X
A. Area Map

XB. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
^B. Transient Population _

XC. Special Population

Traffic Ro'uting

XA. Map of Network
XB. Capacity of Segment

Analysis
XA. Components Considered

B. Adverse Condition Considered _L.

X
Overall

:

A-24
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i EVALUATION OF EVACUATION TIME ESTIMATE

La Crosse

Item Excel. Adeq: Poor None

Background
,

XA. Area Map
XB. Assumptions
XC. Methodology

Demand Estimation

X
{ A. Permanent Population

XB. Transient Population
XC. Special Population _ , ,

i Traffic Routing
XA. Map of Network

XB. Capacity of Segment __

$

Analysis
XA. Components Considered

B. Adverse Condition Ct,asidered _X-

XOverall

l

.

-

|
t

|
|

|
l

l
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EVALUATION OF EVACUATION TIME ESTIMATE

LaSalle

Item Excel. Adeq. Poor None

Background

XA. Area Map rB. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population ,

XC. Special Population

i

Traffic Routing
XA. Map of Network
XB. Capacity of Segment

Analysis
X

A. Components Considered X
B. Adverse Condition Considered

X
Overall

4

A-26
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EVALUATION OF EVACUATION TIME ESTIMATE

Maine Yankee

Item Excel. Adeg. Poor hone

Background

XA. Area Map
XB. Assumptions'

XC. Methodology

Demand Estimution
XA. Permanent Population
XB. Transient Population
A

C. Special Population

_ Traffic Routing
X

A. Map of Network
XB. Capaci'y of Segment

Analysis
X

A. Components Considered
X

B. Adverse Condition Considered

XOverall

|
! Note: Data not reported in detail.

|

|
,

1
i

I
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|.

EVALUATION OF EVACUATION TIME ESTIMATE

McGuire |

Item Excel. Adeg. Poor None
,

i
t

Background .

XA. Area Map
X ;B. Assumptions "

XC. Methodology ,.

Demand Estimation

XA. Permanent Population
X $4B. Transient Population
XC. Special Population

,

Traffic Routing
XA. Map of Network .,

^B. Capacity of segment

Analysis
X

A. Components Considered . _ . . . .

XB. Adverse Condition Considered
,

X
( Overall

Note: Results not reported in cummulative format as requested.

!

i

!
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EVALUATION OF EVACUATICN TIME ESTIMATE

!

Millstone

Item Excel. Adeq. Poor None-

Background
K

A. Area Map __

B. Assumptions L
XC. Methodology

)- Demand Estimation
XA. Permanent Population
A. B. Transient Population
XC. Special Population

Traffic Routing
,

X
A. Map of Natwork

XB. Capacity of Segment

Analysis
X

|
A. Components Considered

X
' B. Adverse Condition Considered
|

X
Overall ,,

.

t

u -- -.- .. - -._ - - -.._ ___- _ _ ._ _ _
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l

EVALUATION OF EVACUATION TIME ESTIMATE

Monticello

Item Excel. Adeg. Poor None

Background

XA. Area Map
XB. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population

XC. Special Population

!

Traffic Routing
;

X sA. Map of Network
X

| B. Capacity of Segment
|

Analysis

X.A. Components Considered
AB. Adverse Condition Considered

XOverall

Note: Some capacities reported appear high. -

'

i

l
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EVALUATION OF EVACUATION TIME ESTIMATE

Nine Mile-Point 1

Item Excel. Adeg. Poor None

Background

XA. Area Map
XB. Assumptions

C. Methodology X

Ddmand Estimation
,

XA. Permanent Population
B. Transier'c Population X

C. Special Population _
X

Traffic Routing

XA. Map of Network
2B. Capacity of Segment

Analysis

XA. Components Considered
XB. Adverse Condition Considered

|

Overall X
_.

l
1 ame location as Fitzpatrick.S

2 Adequate methodology, not actually reported. >

!

!

|
,

|
[
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I

EVALUATION OF EVACUATION TIME ESTIMATE

North Anna l

Item- Excel. Adeg. Poor None

Background

XA. Area Map
XB. Assumptions
XC. Me'.hodology

Demand Estimation

XA. Permanent Population
XB. Transient Population
AC. Special Population

Traffic Routing
XA. Map of Network

XB. Capacity of Segment'

Analysis
XA. Components Considered
XB. Adverse Condition Considered

.

Overall X*
l

*It is not possibN to assess the overall validity of the estimates since
there is no information on assumptions or methodology.

;
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1
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EVALUATION OF EVACUATION TIME ESTIMATE

Oconee

i

!

Item Excel. Adeg. Poor None

|

Background

XA. Area Map
X

; B. Assumptions
X

|
C. Methodology

Demand Estimation'

X-A. Permanent Population _

XB. Transient Population
XC. Special Population , , _ , , _

Traffic Routing
XA. Map of Network

XB. Capacity of Segment

Analysis
X

A. Components Considered
X

B. Adverse Condition Considered

XOverall
|

!

A-33
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i

EVALUATION OF EVACUATION TIME ESTIMATE

Oyster Creek

'

Item Excel. Adeg. Poor None

Background

-A. Area Map X
.

B. Assumptions X

j C. Methodology X
_

Demand Estimation

*A. Permanent Pop 31ation
B. Transient Population X

XC. Special Population
_

Traffic Routing

A. Map of Network X

B. Capacity of Segment X

Analysis

A. Components Considered X

B. Adverse Condition Considered X

Overall X

* Population data considered, but not reported,

;
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EVALUATION OF EVACUATION TIME ESTIMATE

Palisades

Item Excel. Adeg. Poor None

Background

XA.Ama Np
XB. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population.

XC. Special Population

Traffic Routing
X

,
A. Map of Network

XB. Capacity of Segment

Analysis
XA. Components Considered

XB. Adverse Condition Considered __

XOverall

!

A- 35
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|

EVALUATION OF EVACUATION TIME ESTIMATE ,

|

Peach Bottom

Item Excel. Adeg. Poor -None

Background

X
'

A. Area Map .

B. Assumptions Y

C. Methodology X

Demand Estimation

A. Permanent Population *

8. Transient Population X

C. Special Population X

Traf'fic Routing

XA. Map of Network
B. Capacity of Segment X

Analysis

XA. Components Considered
B. Adverse Condition Considered X

XOverall

*Not reported, although considered in analysis.
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EVALUATION OF EVACUATION TIME ESTIMATE

Pilgrim Station
.

. Item Excel. Adeg. Poor None

Background

f XA.Ama &p
XB. Assumptions

C. Methodology X

,

Demand Estimation

XA. Permanent Population
XB. Transient Population
XC. Special Population _

Trdffic Routing
XA. Map of Network
XB. Capacity of Segment ,

Analysis

XA. Components Considered
B. Adverse Condition Considered X __

XOverall

t

t

A-37
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. EVALUATION OF EVACUATION TIME ESTIMATE

Point Beach

Item Excel. Adeq. Poor None

Background

XA. Area Map
XB. Assumptions
X-C. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population
XC. Special Population

Traffic Routing
XA. Map of Network

XB. Capacity of Segment _

,

Analysis
XA. Components Considered
X

B. Adverse Condition Considered

X
Overall

4

f
|
|
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EVALUATION OF EVACUATION TIME ESTIMATE

Prairie Island

Item Excel.- Adeg. Poor None

Background

XA. Area Map
XB. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population

XC. Special Population

Traffic Routing

X
A. Map of Network

XB. Capacity of Segment

Analysis
X

A. Con.ponents Considered
A

B. Adverse Condition Considered

X
Overall

l

,

| A-39
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EVALUATION OF EVACUATION TIME ESTIMATE

Quad Cities

Item Excel. Adeg. Poor None

Background

XA. Area Map
XB. Assumptions
XC. Methodology

.

Demand Estimation

XA. Permanent Population
XB. Transient Population
AC. Special Population

Traffic Routing
XA. Map of Network
^B. Capacity of Segment

Analysis
XA. Components Considered

B. Adverse Condition Considered Y

\

Overall X

A-40
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EVALUATION OF EVACUATION TIME ESTIMATE-

Rancho Seco

. Item Excel. Adeg. Poor None-

Background

XA. Area Map
X-B. Assumptions
XC. Methodology

t

. Demand Estimation

XA. Permanent Population
X. B. Transient Population
XC. Special Population

Traffic Routing
X-A. Map of Network
XB. Capacity of Segment

Analysis
XA. Components Considered
A

B. Adverse Condition Considered

X
Overall

t

!

!

!

:|
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EVALUATION OF EVACUATION TIME ESTIMATE

Robinson *
-.

Item Excel. Adeg. Poor None

Background '

A. Area Map
B.' Assumptions
C. Methodology

Demand Estimation

A. Permanent Population
B. Transient Population
C. Special Population

.

Traffic Routing

A. Map of Network
B. Capacity of Segment

Analysis

A. Components Considered
B. Adverse Condition Considered

Overall

*No Response

i

.| -

A-42

_ _ . . _ .. .. _ _ . . _ _ . . . . . _ . _ . . . ._ _ _ . . . _ _ _ ___ . __., .. _ _



EVALUATION OF EVACUATION TIME ESTIMATE

Saint Lucie

|-
Item Excel. Adeg. -Poor. None

Background

XA. Area Map
XB. Assumptions'

XC. Methodology _

Demand Estimation

XA. Permanent Population
XB. -Transient Population

-

XC. Special Population __

! Traffic Routing
XA. Map of Network-

XB. Capacity of Segment

Analysis

X
! A. Components Considered

XB. Adverse Condition Considered'

Overall X

!

]

:

I

!~

.:

i

'
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EVALUATION OF EVACUATION TIME ESTIMATE *

.,

Salem

Item Excel. Adeg. Poor None

Background

XA. Area Map
XB. Assumptions
XC. Methodology

- Demand Estimation -

XA. Permanent Population
X'B. Transient Population
XC. Special Population

Traffic Routing
.

X
A. Map of Network X
B. Capacity of Segment

|
Analysis

X
A. Components Considered

XB. Adverse Condition Considered

X
' Overall

*A revised evacuation time estimate, which was received after the deadline for
inclusion in this analysis, has been evaluated and rated excellent.

:

A-44



EVALUATION OF EVACUATION TIME ESTIMATE -

San Onofre

Item Excel. Adeg. Poor -None

Background

A. Area Map X

B. Assumptions X-

C. Methodology X -

Demand Estimation

A. Permanent Population X

B. Transient Population X

C. Special Population X

Traffic Routing

XA. Map of Network
B. Capacity of Segment X

Analysis

XA. Components Considered
B. Adverse Condition Considered A

! Overall ,X

|

:
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EVALUATION OF EVACUATION TIP'_ ESTIMATE

Seauovah

Item- Excel. Adeg. Poor _None

Background

XA. Area Map _

XB. Assumptions
XC. Methodology

,

Demand Estimation

X.A. Permanent Population
XB. Transient Population
XC. Special Population

Traffic Routing
XA. Map of Network

XB. Capacity of Segment

Ar.alysis -

XA. Components Considered
XB. Adverse Condition Considered

XOverall

J

a
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EVALUATION OF: EVACUATION TIME: ESTIMATE

Surry

Item Excel. Adeq. Poor None
~

Background

X
A. Area Map

XB. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population
XC. Special Population

Traffic Routing
XA. Map of Network

XB. Capacity of Segment

Analysis
X

A. Components Considered
A

B. Adverse Condition Considered

X'

Overall
,

*It is not possible to assess the overall validity of the estimates since
there is no information on assumptions or methodology.
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EVALUATION OF EVACUATION TIME ESTIMATE
_

Three. Mile Island
A

Item' Excel. Adeg. Poo r. None

Background

r-A. Area Map'
XB. Assumptions

XC. Methodology-

' Demand Estimation

XA. Permanent Population
X8. Transient Population

XC. Special Population

Traffic Routing
XA. Map of Network
XB. Capacity of Segment

Analysis
XA. Components Considered
XB. Adverse Condition Considered

Overall X

l

A-48
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EVALUATION OF EVACUATION TIME ESTIMATE

Troian

i
,

Item Excel. Adeg. Poor None

Background

XA. Area Map
XB. Assumptions

XC. Methodology
.

Demand Estimation

XA. Permanent Population
B. Transient Population X

XC. Special Population

Traffic Routing

A. Map of Network .L_._
XB. Capacity of Segment

Analysis

XA. Components Considered
B. Adverse Condition Considered X

|

Overall X

1
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EVALUATION OF EVACUATION TIME ESTIMATE

. Turkey Point

Item Excel. Adeg. Poor None

Background

A. Area Map X

B. Assumptions X-

C. Methodology X
,

Demand Estimation

XA. Permanent Population
XB. Transient Population
XC. Special Population

Traffic P.cuting
XA. Map of Network

XB. Capacity of Segment

Analysis

X .A. Components Considered
B. Adverse Condition Considered X

XOverall
|
!
t

|
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l

EVALUATION OF EVACUATION TIME ESTIMATE l

f

Vermont Yankee

i

Item Excel. Adeg. Poor. None

Background

X
A. Area Map.

XB. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population
XC. Special Population - __

Traffic Routing
XA. Map of Network

XB. Capacity of Segment

Analysis
X

| A. Components Considered
B. Adverse Condition Considered X

|

XOverall
,

.

%
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EVALUATION OF EVACUATION TIME ESTIMATE

Yankee Rowe

Item- Excel. Adeg. Poor None

Background

XA. Area Map
B. Assumptions X

C. Methodology X

Demand Estimation

*A. Permanent Population
B. Transient Population X

'

C. Special Population X

Traffic Routing

XA. Map of Network
^B. Capacity of Segment

Analysis

XA. Components Considered
XB. Adverse Condition Considered

4

Overall X- -

*Not reported, but obviously considered .

.
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EVALUATION OF EVACUATION TIME- ESTIMATE

Zimmer

Item Excel. Adeg. Poor -None

Background

XA. Area Map
XB. Assumptions
XC. Methodology

Demand Estimation

X-A. Permanent Population
XB. Transient Population
XC. Special Population

Traffic Routing
XA. Map of Network
X -

B. Capacity of Segment

Analysis

XA. Components Considered
XB. Adverse Condition Considered

XOverall

|
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EVALUATION OF EVACUATION TIME ESTIMATE

! Zion

Item Excel. Adeg. Poor None

Background

'A. Area Map X

B. Assumptions Y

C. Methodology X

1

Demand Estimation

A. Permanent Population X

B.. Transient Population X

C. Special Population X

Traffic Routing

A. Map of Network X

B. Capacity of Segment X

Analysis
,

I

A. Components Considered X

B. Adverse Condition Considered X

| Overall X

l

i

1
i

A-54

.. - _ . . - . . . . - _. . . . - . - . _ , - . _ . . . . _ - - - - _ _- .. ._- -- -.



APPENDIX B

SUNiARY OF EVACUATION TIME ESTIMATES
FOR INDIVIDUAL PLANTS

1

!

l

B-1

.-



|- |

| |

|

l
|

1
1

suo ptpuo3 asaaapy
uti mpA3 dod lepads

suopipuo3 teuuoN @ g
unti JeA3 dod tepads- m m

wil.uo neuu ty'c3 '@ -@ -@ @ '@ @ -S S. .S.
C

,

- .- .-. -

suo ntpuo3 asaa^py o o o o o o o o o o* * " "
aiuti neA3 dod _ leJaua9 $ $ $ $ $ $

suoptpuo3 tetuoN i

wil ceA3 dod leaaua9
suo pipuo3 asaarpy

asuodsay dod guatsue.:1

suopipuo3 LeuuoN
asuodsa8 dod guatsueJ1

w
* suoptpuo] asaaApy o o o e o o

--

o e oo

k asuodsag dod quaumaad * * * " * * * * * *m

Q 0 U 0
w suoptpuo3 teuuoN d E d
g $ asuodsa3 dod queueuuad u

,E E C 5- r u. er a auti uo peaedaJd_w z z z
b I E E E
C e e t

8 8 8 @ @ @ * C @ gC5 Mil uopectJpoN 32

- .-4 .- .y
>
W anoH Jad

X2pede3 uopen3eA3

satatyaA
dod quatsueal

! uo peindod
! quatsueal

saptyaA

|
dod guaueuuad -

e - e m m e m m m
M M W Wuotge[ndod y y g g y y

$" * * M - Nquaueuuad

y g a g y g g- gsuo13as z- m

,

B-3

. - - . . _ . _ . . _ . _, _ _ _ _ _ _ . _ _ _ . . _ _ . . _ . _ _ .. _ . . . _ _ . _ . . _ _ _ . _ . . _ , _ . . - , _ _ _ . - _ . - - _ _



- _. . . .--- -.

I

snoitidnoC esrevdA
emit . cove . pop laicepS

-

snoitidnoC lamroN
emit . cave . pop laicepS -

emit noitamrifi.oC

; snoitidnoC esrevdA $ $
emit . cave . pop lareneG ot a

i g gsnoitidnoC lamroN y aemit . cave . pop lareneG

snoitidnoC esrevdA
esnopseR . pop tneisnarT

._

snoitidnoC lamroN
esnopseR . pop tneisnarT'

y

E snoitidnoC esrevdA
j esnopseR .poc tnenamreP m*
! H O R O*p

Y snoitidnoC lamroN h 5 h
M E esnopseR . pop tnenamreP 5 *

d E 2 M<

$ emit noitaraperP 2 2 2g < 5 5 5
d @ Z Z Zw5 emit noitacifitoN e z z

N<
m ruoH rep

yticapaC noitaucavE

selciheV
. pop tneisnarT

I

noitalupoP
tneisnarT

selciheV
. pop tnenamreP

m m

1 noitalupoP 8 g
tnenamreP C 5

j SROTCES $ $
;

!
i

8-#

.- . _ . - . . - - - . - . - . . - - - . . - - . - . - - - . . - . - - .---- - ----.-.- - - . . . - . . .
.



r

k

t

emit ..itidnoC esrevdAmvE . pop laicepS |
sno i

|
snoitidnoC lamroN

emit . cave . pop'laicepS -,

emit noitamrifaoC'

snoitidnoC esrevdA
emit . cave . pop lareneG

snoitidnoC lamroN
emit . cave . pop lareneG

snoitidnoC esrevdA
esnopseR . pop tneisnarT

-

snoitidnoC lamroN
esnopseR . pop tneisnarT

*m.

f snoitidnoC esrevdA % $ $ m N*
y wesnopseR . pop tnenamreP *

+ ~

G G GU *i Fi m y snoitidnoC lamroN p N 5 " w"
| M y esnopseR . pop tnenamreP [ 5 [

gy w y

d E Y 2 M
o emi T noitaraperP * * *

y 5 5 5
y

H g Z Z Z
g c r cm emit noitacifitoN
n
$
m ruoH rep

yticapaC noitauca>E
_

"

selciheV
. pop tneisnarT

; acitalupoP

! tneisnarT

selciheV
. pop tnenamreP

noitalupoP,

tnenamreP
,

I

m m m
4 4 a a a! SROTCES x x m x m
5 $ $ N $

:

.-

8-S '

t-

,

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



i

'|

snoitidnoC esrevdA ,

emit . cove . pop laicepS
1snoitidnoC lamroN

emit . cave . pop laicepS -

emit noitamrifi.oC y h g

snoitidnoC esrevdA
ciniT . cave . pop lareneG

snoitidnoC lannoN 8,

emit . cave . pop lareneG

snoi_tidnoC esrevdA
esnopseR . pop tneisnarT

snoitidnoC lamroN 4

esnopseR . pop tneisnarT

y
snoitidnoC esrevdA o o og esnopseR . pop tnenamreP W $ Rm

H G E Gp h snoitidnoC lamroN h $E 3 $ h 8
lTF 2 esnopseR .por tnenamreP 5 *

- w nc

M D Md *

$ emit noitaraperP * 2^e o E E 5
d T Z Z Z
s emit noitacifitoN r r e
o
$
nr ruoH rep

I
yticapaC noitaucavE

selciheV
. pop tneisnarT

noitalupoP
tneisnarT

selciheV
. pop tnenamreP

noitalupoP
! tnenamreP
I
|

SROTCES $ $ $
t

!
_

9-9

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



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

'

L-8

$
SECTORSF 4

m

E q
a
* Permanent

Population i

Parmanent Pop.
Vehicles .|

!

Transient
Population

--

Transient Pop. |

Vehicles |

Evacuation Capacity
Per Hour rri

$
c3

Notification Time 9r x x
; G G d
5 5 5 to g :,

Preparation Time 2'* * *

A : Y 5 M +

5 Permanent Pop. Response 1 II*
|

,

;: 3 ;: Normal Conditions w ni

G E G $#
~

Permanent Pop. Responsem
Adverse Conditions f
Transient Pop. Response
Normal Conditions

Transient Pop. Response
Adverse Conditions

General _ Pop. Evac. Time
Normal Conditions ,

General Pop. Evac. Time
Adverse Conditions

Coafirmation Time
'

Special Pop. Evac. Time
Normal Conditions

Special Pop. Eva. Time
Adverse Conditions

,

-

t
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EVACUATION TIME ESTIMATES

Calvert Cliffs

3 $* * * 8 8 8
* *

b g 8 8 8 Cm Cm -a" -g
t 8 2 &m & $m .8 .8

.g 8 ;3. . .- -

MD 23& & 2 C e2 88 88 E8 MD 4D~ ~e c
W 23 %3 3 8 .3 .D .2 .D 5% 3% 8 BE wy" "

e
R 8% Me 3% tm B 3 &3 &E 83 RE .8 B 8 ga%je .

S 45 8* $5 T* Su 8 % ? "8 "? "8 8'' [ S" g."
'l tUS [3 2& E3 %8 C 'b To #" ES E" "3 "8

-*; 3E ag"" .5 et SI B e 8 ._ 88 3- os ge 28~"

gb e i [[ Eb E[ Eb be b4 3 US 83
"" ~"

'' "" E""
I b4 20 24 3 3 &.o mi az an -z r<

_

WITiiIN TWO MILES.

15 15
N 137 30 273 546 288 576 an

15 15
m, S 773 36 285 570 300 600 36>

*
-

WITilIN FIVE MILES
30 30

j NW 2192 M 366 722 396 782 M
30 30

SW 1431 M 348 696 37R 756 Kii

NE 0
30 30

SE 934 W 354 708 384 768 M|

WITHIN TEN MILES

60 60
NW 4903 120 456 912 516 103? T2ii

60 60
SW 6363 120 486 972 546 Ino6 ipo

60 60
'T6 486 972 546 1096 120'SE 10260 l
60 60

NE 601 17 6 456 '912 516 1032 IT6

Notes: * Normal. (Top)/ Adverse (Bottom)
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EVACUATION TIE ESTIMATES

Crystal River
.----

$ $ $ E 2 8 .$ l
*

D. g 8 8 [ 8 '. Em ; g~ -g E. .

T, E & 2. 2. .8 .8 !o .;3.. . - m -

& & a E eE e8 aE &8 EU' WL . EL st ' t
" "e c

9 23 43 o 8 3 .3 .2 3 55 3% 8 OE wi
' '

e .

R E% .T e 3% ie L 3 &M &E Ed &% 8 3 g$ &S&je -

S 25 8* E5 3* 3u 3 % "? '8 'T '8 &" g e. - !o
"

E &- g3 28 E3 %8 C % T8 T" #8 M" '3 'N
'} t ;-' ' of Et SI L- % 8- 8*"" * *$ "a t ~b 'a
~

'

3*oo-

Eb e i gg gb Eg Et be b4 S Ge gi
"" ~"

os 20 24 8" 8"" E & i-
""

eo maz a< -z r4 .

WITHIN TWO MILES |
i

A-H 0 '

J-R 0
i' | 60 120

g WITHIN FIVE MILES .

A-D 1522 15 150 210 165 225

E-H- 100 15 45 105 60 120

'
'J-M 0 240 360

N-R 60 15 60 120 75 135 240 360

WITHIN TEN MILES

A-D 2940 15 165 ~345 180 360

E-H 9000 15 165 345 180 -360 105 180-

J-M 0 360 480

N-R 60 15 60 120 75 135 360 480

,

_ _ . _4 ______
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. EVACUATION TIE ESTIMATES
|

,

Davis Besse
4

g 9 3 8e o e e
>, E E E E. S

E a R R R "E ~E .E ". g ; . ,g,,
--

"
,

& & M G : 8m CE Cm CG a3 J3 C u- gy
"8 "S "8 "3 2d it Ed8 e u8 2 8- * >";m c c

2 8 &D &C &B &C "2 "2 3' "2^ 5 8B 8B "

' &8 a. gu a
t5 ca 8; ; 8; 8 % z 2G 22 eG 22 &8 &8

"E
u

Ea " T, 8a ; T, Bh # 2 8 s3 -8 ua 2- f. 2- 2*"

j 22 EE 32 82 se 3 1 8" 8. 8" 8. -[ C C -E -$
, o

EC Eo 2% -8 do 7,4! Es # M s. % 2 "Ec-

; "E 82 8" EaEE EE 8" g*''

i 32 | *
" %,

: :: na na s a * -

WITHIN TWO MILES;

180 8C0 40 30 120;

,

| T

I
cn -

,

i 1, WITHiti FIVE MILES
-:

Left 1600 70 140 120

' Right 1800 75 150 120
i

1-
i

4

WITHIN TEN MILES
<

Left 6600 120 240 120

Right 11800 210 420 120

t

!

J
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EVACUATION TIE ESTIMATES

D. C. Cook
1

3 38 83 3 K * **

b 8 8 8 Em Emc r;reg E g
8 3t 8 & &m 2. .8 .8- -. .

ML 23& & R E eF 28 #E 28 ML 43" ~
e c

Q 43 23 8 8 . !: .B .3 .D 3% LE 8 3% wy' '
e

? 8% tw 3% 2. B 3 &S &E R3 &% .f .8 B 8 ase
M 25 8* Es 9* Su 3 % "? 'S 'E '8 & &" [ 9" e.'* '~* b& 33 Es a3 %8 C % 48 4" to 4* ' '& -2 E.

m-
o. a. t _e s o. m .c sz - a e om o me g -' %

"E 59 ;E Eo 2% 8 Oo B4Es As Mt % 2 '~

EE E* 8t 82 8" 82 8* g4* '32 ''

"ea 2: :a ha s s -

WITHIN TWO HILES

210 '2300-d tit 9n 15 90 945 970 TATT

|-
0 WITHirl FIVE MILESm

160 420BCDE 2W 20 15 30 195 345 840
14 0 300-

FGHJ 2T6 20 20 30 1Rn 260 KJK

f

WITHIN TEN MILES'

BCDE -300 1020
355 455 1590360 20 35 75 -

FGHJ 300 720
2_ n_ n_ 9_ n_ on_ e n_ tan a?q ino;

,

1

Note: * Normal (Top)/ Adverse (Bottom)
1
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EI-8

E E 9 8 9 9 8 E
f SECTORSr m m m mg
,..

s o -4

O C Permanent"
a

* Populationg@m $ 8 M m w
n e u m w o co m m

a *1 e m Permanent Pop.pmg e ;

Vehiclespg, g
on-
t"$ Transient
-8 5 N Population
CZ" Transient Pop.-

gg g Vehicles.-
O C
= g *m Evacuation Capacity

.'
ne Per Hour m-@R$ E
.E,E.T o.s Notification Time 5!^ S O c =c c

m Z C D a d_ _ -

5 5 5 C 9n
Preparation Tine E* " *MS

*| M 2 Y o d
E' N Permanent Pop. Response p M*

x 3

s s- p 5 p Normal Conditions je n m

O$ G E G S $
Permanent Pop. Response gm0
Adverse Conditions yg,

"
.

O
.. s. Transient Pop. Responsecs
"Y Normal Conditions
6-s -

"g Transient Pop. Response
Adverse Conditionsmy

um
E. General Pop. Evac. Time

y Normal Conditions&R g
" cn General Pop. Evac. TimecN w
"b 8 Adverse Conditions
,

&
IG* Co.dirmation Time
o

a to

, f|
Special Pop. Evac. Time0

Normal Conditionsmg
oh Special Pop. Evoc. Time

Adverse Conditionso
*E



EVACUATION TIME ESTIMATES

Dresden

8 8 3- S E E 8 F
b 8, 8. 8. 8. Ee ;mu , E. C.
t E E E8 28 28 28 8 8 .: .8 8. .

-8 & & a ; 3; 3; a; e; %; %; %; %;~ ~ue
e 8; '8 8S 't ah 8 .E .; .G .E aE CE 8 3E 3Ee
E 8 .* Et ;" t; ce S &c 88 &8 &8 8 8 ; 8 8'O;- S Ea 82 85 SI Su a '" '" '"" &" &" g &" 8"

22 gs .' & Es "2 ; t 2% "a #~ t$ "S 'S* '~ '~

2 8 ; & 8E 85 3E St %E %t %E %t
--

'
. c' ~ 2 e i ge g<4 Ee E4 te b4 8 Be Es

g g<w c c< g ga, , 8 8a a n n m m
,

WITHIN TWO MILES

I 80 30 830 660 45 20 240

II 580 200 980 750 45 20 360

?
%

WITHIN FIVE MILES

I, III 4280 1430 1280 960 45 20 300

I, VII 760 '255 1010 810 -45 20 480 60
II, IV 1840 615 980 755 60 20 420- 60 I

.

II, V 710 240 980 755 60 20 480
II, VI 1690 570 980 750 45 20 480

; WITHIN TEN MILES

I, III, VIII 12340 4110 1580 1210 45 20 360 60

I, VII, XII 10840 3560 1010 865 45 20 360 120

II, IV, IX 9410 3140 1280 995 60 20 420 180
II, V, X 3400 1135 980 755 60 20 480 60 |

II, VI, XI 6870 2290 1050 810 45 20 480 60
.

Note: Evacuation times shown are in some cases less for 10 mile radius than for evacuation of a smaller
part of the same sectors. This is not reasonable,~although possible from methodology used.

. _ _ - _ _ _ _ _
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I ElfACUATION TIME E5IIMATES

Duane Arnold

I s 8 8 8 .gs= *

i b 8 8 8 Em ;mc rm -;g E g 8 ;st 8 a &m & .8 .8- m --. .

ML ge& & a E aa 28 as a8 ML 43" ~
c c

e #3 MS a 8 .3 .; .3 .3 OE 3E 8 OE w;' '
c

R 8% M. *% #m s 3 &S RE 8 RE .8 .8 L 8 ase
S [5 8* as * . * Su 3 % '? '8 'T '8 2" a" g %" go

'

'-- .a gs ee ss x8 c a tv va uv 's s>

of 25 8* 3 E E- 83 0- %t ~b 'a %a e-
'' "" ** C 3*o

Et e i gg Eb ag Eb be b4 S Ee g2'" ~"

54 Eo E$ 5" 8'# E &"'
; eo maz au sz r<
'

WITHIN TWO MILES

NW 129 43 10 45 106 55 116 6n

SE 198 66 10 42 96 52 106 60co

.L, WITHIr4 FIVE MILESu

NW 522 174 30 58 119 88 149 60

NE 777 259 40 -56 110 96 150 60

SE 1002 334 51 69 123 120 174 60,

SW 1323 441 70 61 115 131 185 60
WITHIN TEN MILES

NW 4473 1491 160 138 192 298 352 120

NE 2649 883 107 84 138 191 245 120,

SE 1h1002 50334 231 402 420 633 651 120. 165 192

SW 3525 1175 149 90 144 239 203 120
, .

i

_ _ . _ _ _ _ . _ _ _ _ _ _ . -_
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- EVACUATION TIE ESTIMATES
.

Farley -.

,

;
3

E E .! .$8 8 * *
.-

i D g 8 8 [ 8 Gm Em g -g s
t E & R. R. .8 8' 3c. -- . -. .

ML& & 1 E ae 38 as 28 MB 83" ~

0 43 43 a 8 .2 .; .2 .B 5% 3% 8 di w:"4 c c
' "

e
S 8% 4. 3% 4. 3 3 et RE Rd RE ad" .8 L o ase . avv
M Ea "e e- m- em e e u au ac av ac av g o

U 8a 33 th 3 e 8 u8 -8 u8 e- 2. t E- o*

22 EE 32 8c se t 1 8" 83 8'' 8e
u

e C -$ -6e$
. -

ee a se nas : : xm 4- e c- ne
$$ $e ;$ Es 8" E2 (* 14

c e
''* 'af s 8

; ea na na 2 s s - -

WITHIN TWO MILES4

I

E 45 60 30 0 0
.

W 45 60 30 0 0
i ?
! g WITHIN FIVE MILES
;

i NE 120 180 60 0. O

j SE 120 180 60 0 0

|
SW 120 180 60 0 0

NW 120 180 60 0 0'
r

; WITHIN TEN MILES
3

NE 240 360 | 90 0 0

SE 360 480 120 0 0

i
SW 360 480 150 0 0'

s

;- NW 360 480 150 0 0
;

i

i
!

t

- - . - - _ - _ - - - -- - - - - , _
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EVACUATION TIE ESTIMATES
,

! Ft. Calhoun

i.

|-
! g a g g. . . .

b 5 $ E 5, De 3m Pa Eg
'

g E g 8 ;32 .8 .8i
'

. E 8 & am. - -

MB n& & 2 p at 88 e2 28 MB MB~ ~ 'e em oo a ao a e e o - o - >- >- c >- my,

$ EB 8B 3 8 &B &$ &B &$ "E *E 3. ~E*' ca a
0

i u *2 88 ;3 88 8 % B 2E 22 2E 22 &8 ' &8 % 50 8
: W Ea "U 8a ;U Bh 3 2 -8 8 -8 8 2- f .. E. 2- ag

22 Ec A2 8E se 5 a 8' 8. 8" 8. -[ - 0- B -@ s8
' '

Ooi cf s N$ M s. Y. E "E "n f Eo 2% 8
' "E !EE U "E 1* 34

S 52 8* 82 ''*t 82 -' g<
: fa 22 na : s s a -

WITHIN TWO HILES
,

! G-R 187 62 15 180 10 205
r

Iowaj m
.

WITHIN FIVE MILES' g

! N-R 7382 2077 15 180 42 237

G-M 892 274 15 180 20 215'

. .

| Iowa
.

!

:
,

,

WITHIN TEN MILES1

!
. >

; N-R 8317 15 180 56 251 _

|- G-M 2374 15 180 40 235

i
Iowa 15 90 -20 40 125' 145

,

;

! l
,

i

E

b

!

i

}
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EVACUATION TIME ESTIMATES

Ginna'

8 38 $ $ 8 E
* *

D g 8 8 8 8 pm ;m g -E -E
T, 8 & &m a em .8 .8 ;so- .-. .

& & a C ea 38 ee a8 ML 43 %L gr* "

c c
W 42 %3 a 8 3 .B .3 .B 5% 3% 8 OE wy' ''

e
R 8% %. .% %m L 3 at ?G 83 &E .8 8 L 8 ga*

c
i S [5 8* Es Su 3 % '? '8 'i '8 &" &" g &" gi> o**

'~
w& [3 ?? E3 %8 C k 28 2" to 2" '% '$*

e
et 25 SI L & 8- 88 23 %E %t i %s

-

"" * t 3*i ''
.-

b a[ Et be b4 3 T> E ga~

Et e i 2[ [s
'" ""

"" Eto 2o 24 8""
az a< sz -< e 8 &o m

WITilN TWO HILES
45

S 867 237 120 20 39 60 90
60

N 0 30 45
975 270 285

en

k WITHIN FIVE MILES

ySE 4820 1197 120 20 92 117

h 120SW 4820 '1198 120 20 92 117

75
i NW 0 g 390 420

75
NE O m 390 420

WITHIN TEN MILES

h'E 12064 3414 120 20 114 236S

hi SW 36803 10868 120 20 312 384

105
550 595NW 0 158;

105
550 595NE O 158

Note: All north sectors are Lake Ontario, and time estimates for lake sectors are'

for evacuating boaters. Evacuation time shown under Special Population.
* Normal (Top)/ Adverse (Bottom)
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EVACUATION TIE ESTIMATES

Haddam Neck
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WITHIN TWO MILES

AB 1304 869 0 0 2040 20 67 79

CD 1616 1077 407 271 2325 22 73 96a
h WITHIN FIVE MILES
-

A 3540 2361 4317 2878 3489 57 178 209i

B 4025 2683 0 0 1571 59 165 192

C 2636 1757 0 0 2623 65 124 139

: D 2635 1757 1872 1248 6290 65 1 96 109
'

WITHIN TEN MILES

! A 38316 25544 5992 3995 6169 175 477 593 ^40 300

R 7982 5321 7503 5002 3R77 32s aR6 527

C 15890 10593 10866 7444 7384 '260 495 354

D 10326 6884 5054 3369 8791 208 281 307

|
_
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EVACUATION TIE ESTIMATES

Lacrosse

$ 8 E E- E* * *

b g 8 8 8 8 P. Em g -p -s
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WITHIN TWO MILES

E 15 15 45. 30 60 60

W _ _ _
-

cm

4, WITHIN FIVE MILES
,

u

NE 15 15 45 30 60 60

SE 15 30 75 45 90 60

NW 15 '30 75 45' 90 60

SW 15 30 75 45 90 '60
WITHIN TEN MILES

NE 15 105 165 120 180 120 4

SE 15 105 225 120 240 90

NW 15 '105 225 120 240 120

,,
_ j 15 -105 225 120 240' 120SW

|
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EVACUATION TIE ESTIMATES

McGuire

8 8 8 $ 8 E I I
,

Em -;b 8 8 8 8 km ;m .g
t W R 2. & R. .8 .8 3 8 3-. . .

MLa a a E ea e8 eE a8 ML ML" ~

E 23 43 a 8 .3 .B .2 .B 5% 3% 8 OG w;3- e e
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8 L 8 ga%jR 8% #e 3% Mm n 3 & E, 83 %%c .

&" y %" 2.S g% 83 E3 33 Su 3 % 'E '8 "E "8 "-
.a a3 eg s2 x8 c : sa ;" sa v" 's 8-

e
bt 25 S* I e a- 88 3- 38 %e %t 4 %E _s g

-

'' ""

Et e 1 2[ EE E2 et be b4 S Le
.

'" "" ga
bo 54 2b 24 3' $"" E &"'

maz an -z r<
'

WITHIN TWO MILES

WSW-E 31 0 15 20 35 0 0 35 50 50

ENE-W 240 3525 30 45 60 0 0 75 90 45

? WITHIN FIVE MILES
5;

SSE-E 1731 0 15 30 45 45 60 30
,

ENE-N 1374 12456 30 55 70 85 100 45

NNW-W 1225 4336 30 55 70 85 100 45;

WSW-S 1147 0 10 30 45 45 60 30
_

WITHIN TEN MILES
i

SSE-E 19697 3738 15 45 65 60 80 60 105 135
,

ENE-N 13368 19618 15 45 65 60 80 45 .

NNW-W 6496 7159 15 45 65 60 80 45

WSW-S 25119 663 15 60 80 60 80 60

Note: An apparent error exists as evacuation times are less for 10 mile radius than for 5 mile
radius.
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i
EVACUATION TIME ESTIMATES

i

Monticello
. ___

i

:

$ $ $ $ E 8 I $-

! D g 8 8 8 Em Em Em -;"
E g -8 ;3E E & R. am .8 .8- -. .

ML ge& & a E ae 28 aa 28 83 43* *-
4 e c

Q #3 W3 a 8 .3 .; .3 .D BE BE 8 OE wi
' '

e
? 8% ie *% tm t 3 a3 %E at RE 3 .8 L 8 ase
S [5 8* Es Su 3 % 'T '8 "i '8 % 8" g &"**

_g ."~' " .& g3 2R $3 #8 C b #8 #" to c" '% '8- r-
'' of Et SI E S 8- 8$ 2- .2 $ %E %b 't % .s a

*'
.

'" "" Eb e 1 2[ Eb ag Eb be b4 S EE 82'

bo b4 20 24 8" 8"" E &
"'

maz a< sz r<

WITHIN TWO MILES
.

NW-ESE 266 10 15 30
.

SE-WNW 509 15 20 .40,

O, WITHIN FIVE MILES:
i

i

NW-NNE 1099 30 40 80,

NE-ESE 1766 35 45 90

i SE-SSW 4573 45 54 110

t
SW-WNW 1133 30 40 80,

WITHIN TEN MILES

i NW-NNE 2855 60 80 160
:

NE-ESE 6609 75 100 200'

:

i SE-SSW 8890 90- 120 240 200

SW-WNW 3620 65 85 170

-
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EVACUATION TIE ESTIMATES

North Anna

8 8 8 8 8 8 E E

g Pg ;D g 8 8 [ [ Em ;m
.8 .8. . E W & am; ;s.o- m mm -

ML ge2 & & a p eE 28 ea 28 ML 43" ~
e c

E %2 22 a 8 .2 .B .3 .D 3G 3% 8 OE wy' "
e

i ?? 8% 4. 3% %. B 2 82 &G && &% .f .8 B 8 ase
i S [5 83 as E3 Su 3 % 'I '8 "? '8 & &" g %" g." '~.2 23 2a 83 %8 C t 48 2" %s %" '; '8

Et Et SI L & 8- 88 3- 38 %E %E 'T %a ~e-
i "" "' t a8

Et e 1 2[ Eb E2 at be b4 3 Le gg'" ""

ho b4 25 24 8" 8'" & &
""

maz a< rz ~<

WITHIN TWO MILES

A-H 72 45 45 60 90 105 60 0 0

J-R 50 120 180 300 300 420 360 0 0cn
d, WITHIN FIVE MILES
ro

A-D 839 90 90 135 180 225 135 30 45

E-H 278 60 90 150 150 210 240 0 0

J-M 1860 120 180 420 300 540 720 0 0,

N-R 1976 120 240 420 360 540 720 0 0

WITHI:4 TEN MILES,

A-D 2966 180 180 260 360 440 260 24 36

'

F-H 3104 180 180 270 360 450 480 30 48;

J-M 2800 240 180 720 420 960 1440 0 0:

N-R 3754 n 240 240 720 480 960 1440 0 0

,
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EVACUATION TI E ESTI MTES

Oconee

$ I* $ E 2 E $*

6 8 8 8 8 E. E. Ea -gg 8 ;s
.

. . t 5 E & 2. & Sm .8 .8 -

%L gg& & a E ea 28 ee e8 ML 43" *
cc

e #3 WS 8 8 .3 .L .S .3 3E aE 8 3E wy' '
c

.8 L 8 ao&jR 8% W. .% W. L 3 Rt RE St a5*
c .

&" g E" g.S [5 a* Es Su 3 % 'T '8 "E '8**
'~

.& g3 et 23 %8 C k 28 #" to 2" "% '8*

et 25 SI L & E- 88 38 %E %t 'a %g c-

'' "" * c 2*-

2b e i g2 gb a2 et be 54 S Le g2'" ""

.t .4 25 24 8 8"" E""
&.*

I az a< -z -< o
.

WITHIN TWO MILES

f NNE-S 225 445 15 60 80 ' 20

SSW-N 63 2/11 20 60 70 20

? WITHIN FIVE MILES
O

NNE-E 1961 264 45 ! 180 240 30 210 300

ESE-S 1444 546 35 90 120 30

SSW-W 1086 1775 45 90 120 30

WNW-N 500 3923 30 90 120 20

WITHIN TEN MILES

NNE-E 7822 588 75 210 270 50

ESE-S 23888 3283 60 180 250 50

SSW-W 17495 3670 75 210 270 50 500 590

WNW-N 4279 5483 75 210 270 50
.

Note: Jata may not be cumulative for evacuation times.

-
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EVACUATION TIE ESTIMATES
;

4

Oyster Creek
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WITHIN TWO MILES
i

s

A 60 30 75 90 135 90 120
7 ..

: B 60 102 183 162 243
1

i W WITHIN FIVE MILES
1

$ NE 60 150 255 210 315 90 120

SE 60 60 120 120 1804

:

i St! 60 30 75 90 135 120 120
!

NW 60 48 102 108 162
,

WITHIN TEN MILES*

!

I NE 120 240 420 360 540 90 120:

; SE 120 84 186 204 306
i

$ SW 120 30 105 150 225 90 120
| -

NW 120 96 204 216 324 90 120:

|
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EVACUATION TIME ESTIMATES

Peach Bottom
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WITHIN TWO MILES

NE 60 120
"

SW 60 120
co

O, WITHIN FIVE MILES
e

N 120 240

E 120 240

S 120 240
,

) W 120 240

WITHIN TEN MILES

N 180 180 540 360 720
,

E 180 180 540 360 720
,

S 180 120 360 300 540
,

W 180 120 360 300 540
i
i

___
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E'VACUATION TIE ESTIMATES:

| Pilarim Station
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at e i gg gt Eg -e t te t4 S Ge g7 . <

i. '' ~"

! .4 '2 0 24 8" 8"" E 3 ;
""

.o m, az a< -z r<
i. WITHIN TWO MILES

i 469C 1173 35~
44 75 ins ing '19n R

35 f

SE-NW 2235 894 2955 987 J54

,

i co

; k.
'

WITHIN FIVE MILES
; 5748 1437 35 35

*

j NNW-NW 2241 897 2959 987 E 32 120 RR 1ss 1sq 2T
E . bl65 1Z92 45 45

WNW-SW 10938 4160 15014 5005 60 R6 17n 129 asn 92n nn
"

| 9525 2382 35 35
'

I SSW-SE 5619 2248 5210 1737 E 100 inn las apn las 2K
i
4
.

f ~WITHIN TEN MILES
j 9219 2305 35 35
: NNW-NW 21414 8566 13054 5018 E 218 265 in7 dan ain R
i 9862 2466 45 45-
i WNW-SW 35394 L4158 25009 8337 E6 110 174 41 pss pas m

,

14302 3576 35 35'
SSW-SE 6625 2650 11639 3880 45 79 125 221 als 170 45

i,

4

i
,' Notes: * Transient includes seasonal (Top) and transient (Bottom)

'

** Normal (Top)/ Adverse (Bottom)

. . - . .-. - --
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EVACUATION TI E ESTIMATES

i

Point Beach
.

8 W* 8* E- 3* 8 *

3 g 8 8 8 8 Em Em En ~s
. . ; % & &. & a. .8 .8 g

i 33- -

& & a E eE 88 aE e8 43 ML~ " ~E 23e c
0 43 43 3 8 .2 .; .3 .; 35 3E 8 36 wi

' "
e

R 8% tm 3% te 3 3 83 RE 83 RE &j .8 ; 8 gac .

S g5 83 as 33 su 3 % 'T '8 '? '8 P" g 8" 2." .? g3 et G3 %8 C % to 4" #8 2" '% '

%} ac
'*.

-'' et Et SI L & 8- 8* 3- 38 %E %b 'a
~" g'* ~* tb e t gy yb ;y Gb be b4 3 De 8a

.4 2o 24 8" 8" "
E &

"'
o o maz o. < -z r<

WITHIN TWO HILES

25 15
LPZ 265 90 66* 52 110 55 120 tT*

.

i' WITHIN FIVE MILES ***4

u

h*NW - N 338 97
50 110 55 12 0 *

.

'

40 25
SW-WNW 519 150 90* 65 140 75 150 M*

25 15
SSE-SSW 388 110 if6* 30 110 55 120 36*

WITHIN TEN MILES ***

60 40
NW-N 1613 447 130* Ac; inn 100 200 M*

140 70
qu uNU 4339 1500 M6* 165 330 21n non T'76*

h*SSE-SSW 15738 4610 1200 250
210 450 135 50 240 480 *

Notes: * Normal (Top)/ Adverse (Bottom)
** Total General Population Evacuation Time estimated to be non-cumulative

*** Estimates for 5 and 10-mile radius maybe non-cumulative
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; EVACUATION TIE ESTIMATES !

i :

(
Prairie Island '

i

i :

E n E 8 |* * * *

: b 8 8 [ 8' Em Em- g g 0 !g
! t W & &m &m .8 .8 ;s: ~!o. . - . -

& & .a E a8 38 aE a8 #L ML 3L 23 :
' " "

e c
; e MS WS a 8 .3 .5 .3 .L 36 3E 8 w; wi !

' "
e

| R 8# Em 3% M. L 3 R3 RE 8.1 RE .j .8 L- gs gs 1c
i S g5 83 as 3* Su 8 .% 'E '8 'E '8 8 &" E E- 2,e *

.& g3 28 ES %8 L h #s M" .E s t" 'l 'S c'"

! of 25 SI L- % 8- 88 38 "o c %b 'a %g
.2*

-
'' "' *

-

E g22b e l' g[ gb Eg Es be b4 3 g"" ""
i

| .4 '2 e 24 j j" g & [
""

.o
az se rz en

;,

WITHIN TWO MILES
.

L NW-ESE 238 119 15 20 30 '35 40
'

!.
i SE-WNW 111 5G 1 15 20 30 35 40

. co
4

d, WITHIN FIVE MILES'

< e
i

NF-NNE 370 185 30 40 45 55 80
*

i

; NE-ESE '610 305 30 40 as ss an
3

SE-SSW .2302 1151 40 52 55 67 100
:

| SW-WNW 378 189 | 30 40 45 55' 80

| WITHIN TEN MILES-

I
NW-NNE' 2153 1077 60 180 75' '95 160

NE-ESE 4355 2178 50 65 65 80 1an _ _ , _ _

! SE-SSW 14016 7008 - 90 120 105 135 240'
i

SW-WNW 1790 895 60 80' 75- 95 160

,

Note: Notification time assume'd to bel 15 minutes to compute total' general' population' evacuation '
~

time
3

L
. . . . .. ._, _ _ _ _ . _ _ . . _ _ . _ _ _
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EVACUATION TIME ESTIMATES

Quad Cities,

8 8 8 8* * * *

g 8 8 8 8 Em cm Em -ED .
- . U 8 & &m & &m .8 .8 3 8 ;3-

MLa a a E eE 28 eE e8 ML Ms~ ~

N E3 MS 8 8 .3 .3 .3 .3 3E SE 8 3E w;3e e
' ' yc

R 8% t. 3% tm s 3 &S &E 83- RE .8 8 g8&jc .

S g5 83 as 33 Su 3 % 'T '8 'T '8 &" [ E" e."% r
* e& 23 2% E3 %8 C t c8 M" E8 T" '9 *$ -

55 et SI ; e 8- 8* 38 %e %t 4 %E Sg
'' ~" *

-

Et e i gg at E[ et be L4 8 EE 87
'" ~"

b4 Eo 24 8 e"" E &"'-
eo m, az a< sz r< o

WITHIN TWO MILES

I 45 15 ( 0 35 20 180
._

II 145 50 85C 680 75 20 300 |7
g WITHIN FIVE MILES

I,V 1350 450 C 0 105 20 420

: I,VI 2815 940 30C 240 85 20 480

II,III 700 235 8 85 710 100 20 480

II,IV 1350 450 850 680 '15 20 4204

WITHIN TEN MILES

I,V,IX 5310 1770 0 0 115 20 540

I,VI,X 42240 14080 10300B240 115 20 720 300
'

]
II,III,VII 1510 505 885 710 125 20 .540

'

II,IV,VIII 7265 2420 850 680 100 20 480 60
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IE' SECTORS

E
. i

'

,

8
8 Permanent

Popul.* ion 1

Permanent Pop.
IVehicles

Transient
Population i

Transient Pop.
'iehicles

Evacuation Capacity
Per Hour m

$
n

Notification Time Er r x
Z Z Z d
5 5 5 m g

Preparation Time fr2 m z
,

M D Y $ Y
* 5 Permanent Pop. Response $ M
h 3 h Normal Conditions 5 g
G E G d-

Permanent Pop. Responsem gAdver,e Conditions y

Transient Pop. Response
Normal Conditions

Transient Pop. Response
Adverse Conditions

General Pop. Evar. Time
Normal Conditions

General Pop. Evac. Time
Adverse Conditions

Corifirmation Time

Special Pop. Evac. Time
Normal Conditions

Special Pop. Evoc. Time
Adverse Conditions
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M-8
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E E $ g- E y M g E m SECTORS i

r

O Permanentw w .-.

D C $ $ % $ Populationam ro w - - e o e o o
'

Permanent Pop.
Vehicles ,

Transient
Population

Transient Pop.
Vehicles

Evacuation Capacity
.

Pe* Hour m
f=
ng g g g g a o $ Notification Time. g

y 5 5 ~

@_ - -

2 2 2 Preparation Time p y
M D Y X ~

is Permanent Pop.-Response a M2w w ,_, -

h Normal Conditions Qo $ % S S 3 o o
m $ g g Permanent Pop. Response
o o m m o o Adverse Conditions y

U
Transient Pop. Response
Normal Conditions

Transient Pop. Response
Adverse Conditions

General Pop. Evac. Timew w -

$ $ @ @ Normal Conditionso a

$ $ g General Pop. Evac. Time~

C $ o o o- Adverse Conditions

t

Coafirmation Time
,

. Special-Pop. Evac. Time
Normal Conditions

Special Pop. Evoc.-Time
Adverse Conditions

j

.

_-. , c., --n..
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Permanent
Population

Permanent Pop.
Vehicles

Transient
Population

Transient Pop. {
Vehicles |

Evacuation Capacity
Per Hour m-

5
o

Notification Time Er r c

$ $ $ w ~

gw- - - "
i

* * * Preparation Time
A D $ @ Y \

N ] Permanent Pop. Response S, M-*
,
p 25 p Normal Conditions 3 m

G E G H
*Permanent Pop. Responsem

Adverse Conditions k
Transient Pop. Response
Normal Conditions

Transient. Pop. Resconse.

Adverse Conditions

General Pop. Evac. Time -ca

8 Normal Conditions

- General Pop. Evac. Tine
Adverse Conditions-

Coafirmation Time

Special Pop. Evac. Time
Normal Conditions

Special Pop. Evoc. Time '

tAdverse Conditions
.

- - , m , m.- -
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EVACUATION TIE ESTIMATES

.

Sequoyah

8 8 8 8 E E E*

D g 8 8 [ 8 *Em ;m g -E ~E
T; E & &m &m 8 .8 as .;s. . .- m -

& & a E eE e8 ea a8 43 83 ge 23
- *c c

; G 23 43 8 8 .3 .B .3 .B 3% 8% 8 wy wy" '
e

R 8% Mm *% Em 3 3 &d RE Ed RE &j 8 L a8 a8c .

S g5 8* Es Sc 3 % '? '8 'T '8** &" E 2- 2.'* .& gr 2& ES %8 C % W8 T" #8 T" '% 'S
et Et 8* 3 & 8- 8* 38 %E %D 4 %g c- -

"" *' * Jo-

Et e i ag gt Eg Et be b4 8 "g e ga"" ~"
"" to .4 2o 24 8" 3"" g &o. z c. < -z r<

WITHIN TWO MILES

i A&D 774 219 15 30 9 39 54 84 120 90 11n
'

B&C 1560 1452 15 30 18 48 63 93 120 115 135,

E WITHIN FIVE MILEScn

A 4833 1372 15 30 31 61 76 96 120 115 135i

.

'

B 1950 553 15 30 18 48 63 93 120 115 135

C 3341 948 15 30 24 54 69 99 120 115 135

D 3173 1039 15 30 26 56 71 91 120 115 135

WITHIN TEN MILES

? |

4 A 6840 1941 15 30 88 118 133 163 180 160 lon

| B 2730 775 15 30 28 58 73 103 1Rn 16n 1on

i C 8900 2526 15 30 29 59 74 104 180 160 190
|

D 19020 5398 15 30 82 112 127 157 180 160 190
1

1
!
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EVACUATION TIME ESTIMATES

Trojan-

i

I s a a a a s a a
b g 8 8 [ 8' Em Em -E-mg

8 .; .2. . t a & &m &m .8 5- m -

& & R E eE a8 aE &8 83 .5
" " 83 2

: e c' e t .2 WS a 8 .9 .5 .9 .L 3E 3E 8 SE' '
yc w

R 8% tm *% to 3 2 &t RE at RE .8 L 8 gs&jc .

S [5 8* E 's ** .S u 8 % 'I '8 "E '8 8" [ &" 2.) .& [3 2& E .E #8 C % T8 #" Eo t" '9 "N
*

'j 2-'' of 25 8I L & 8- 8$ *$ %E %b 4*" * % 2*-"" *" Eb e i ga 85 Eg Eb Ee 54 S EE 82,

'' ' *.E b4 Eo 24 j 8"" a, &-,

az a< sz -<

WITHIN TWO MILES
4

i W-ENE 606 205 2100 57 41 61 98 118 60

E-WSW 852 227 2100 45 37 56 82 101 60
cm

I 1, WITHIN FIVE MILESe
'

WNW-N 3266 1179 2100 120 103 123 223 243 60

NNE-E 1637 623 2400 82 56 71 138 153 60

ESE-S 2245 950 2100 106 52 70 158 176 60
!

SSW-W 1171 562 1800 43 56 76 99 116 '60
i

WITHIN TEN MILES
,

WNW-N 54040 18105 3600 86 255 272 341 358 120 220 281

NNE-E 3850 136: 2400 277 82 12n 359 397 12n

ESE-S 4522 1611 2100 103 73 op 17s 14s 120

i SSW-W 2214 912 2400 66 62 R1 1?R 147 1pn

. _ _ - .
_
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i EVACUATION TI E ESTIMATES
.

Vermont Yankee,

.

4

! 8 8 E E* 8* * *

b g 8 8 8 8 pm Em -grmg 8 .; S
,

3 8 2 2. a &n .8 .8
'

. . - -

'. & & a ; ea e8 ea e8 ML 83 7 ML"

G 23 % a 8 .2 .3 .3 3 5% 3% 8 0% w;3c c
' ' ye

S 8% tm 3% tm L 3 &S &% a3 2% 8 L 8 as%je .

j S gs 83 as 3* Su 3 % 'y '8 'y '8 a" g 2" go" =% [3 2% E3 %8 C b T8 T" t8 T" " ~g "$ "j r-' "" of Et SI L & 8- E* 3- $$ ~a t ' %5 4"" "o
sb e i Eg Eb eg at be 54 8 Le .2%: '" ~" gg; "" bo b4 2o 24 8" 8"" E &m, az a< rz r<

'

WITHIN TWO MILES

h ! 69 78P-E (2060 687

J 35F-N 218 g 70 80
cm

; M WITHIN Fl"E MILES
i -

C-F 2240 1160 3_!. 76 92,

! 45

i G-K 850 460 35 74 84G
L-P 500 360 r'5 18 36 53 81

45
35Q-B 3400 1640 1200 70 85E-.

WITHIN TEN MILES

C-F 3100 2360 3_j. 32 64 67 109
45

] G-K 6800 3180 35 111 162_K
L-P 1150 820 35 26 52 61 97W,

.L

Q-B 14450 6106 1200 35 180: 180W .

,

Note: Evacuation times only reported for controlling condition, either general population
; evacuation or special facilities evacuation

* Normal (Top)/ Adverse (Bottom)

1 :

')
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EVACUATION TIME ESTIMATES
!

Yankee Rowe

* 8 8 8 8 8 i I E

8 8 8 8 Em Em Em -ED g 8 ;3
g

; T, 8 & Sm & &m .8 .8. . - .-

ML& & R E eE $8 EE e8 M3 43" ~

w.tgce
9 23 #3 8 8 .3 .3 .3 .B DE 3E 8 OE' ' ye

.8 L 8 g8S 8% %m 3% tm ; 3 R .t RE R3 &E &jc .

S [5 83 as 33 Su 2 % '? '8 'T '8 &" y &" eo~~og 83 2& E3 %8 C k 28 2* E3 2' '? '8* 2
bt et SI L & 8- 88 3- 38 %c %b 'a %$ .28

-

'' ~'
;

Eb e t 8g Eb 8g ab be b4 3 T> e ga'' **

bo b4 20 24 8 8"" E &-
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The term " evacuation time" is used by different analysts to represent e

different components of t'.4 time between detection of an incident and - the

completion of an. evacuation. For the purpose of this study, evacuation time

is divided into several components. This allows comparison of the same

components among the various sites.

The components of evacuation time are defined as follows:

Notification Time = The time required to get the evacuation notification to

all individuals in the specified area.

Preparation Time = The time required for individuals to prepare to evacuate

the specified area.

Response Time = The time required for all individuals to physically move out

of an area. This time component is shown separately for permanent

residents (PPR) and for transients (TPR). Furthermore, separate
1

estimates are also possible for normal (NC) and adverse conditions ( AC).'

The four possible response time components are: PPRNC, PPRAC, TPRNC and

TPRAC.

| General Population Evacuation Time = The sum of notification, p-eparation and
!

response (both permanent and transient populations) times. Separate

totals would be made for normal (GPTNC) and adverse (GPTAC) weather

conditions. In most cases the total is an arithmetic sem of component
i

times; in a few cases the total is a statistical sum of component

distributions.

Special Population Respone Time = The time required to evacuate institutions

and the time required by other special conditions that are largely

independent of general population evacuation times. An example cf a

| special condition is the evacuation time required for recreational

C-3
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pleasure boats at sites adjacent to bodies of water. Seperate estimates

are possible for normal (SPRNC)'and adverse (SPRAC) weather conditions.

In addition to the above evacuation time components, confirmation time

estimates have also been required. .

Confirmation Time = The period of time required to v4.-ify that the affected

population has departed. It may occur concurrently or subsequent to
~

evacuation. It is not considered an evacuation time component.
.

l

!
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APPENDIX D

EVALUATION FORMS FOR FEMA ASSESSMENTS
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EVALUATION OF EVACUATION TIME ESTIMATE

Beaver Valley *

Item Excel. Adeg. Poor None

Background

X
A. Area Map

XB. Assumptions
C. Methodology X_

.

Demand Estimation

XA. Permanent Population
B. Transient Population X

XC. Special Population

Traffic Routing
XA. Map of Network

XB. Capacity of Segment -

Analysis
X

f A. Components Considered
X

: B. Adverse Condition Considered

X
Overall

* Estimate prepared by FEMA contractor.

|

|
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EVALUATION 0F EVACUATION TIME ESTIMATE

Indian Point *

Item Excel. .Adeg. : Poor None

i Background

XA. Area Map.
XB. Assumptions
XC. Methodology ,

,
Demand Estimation

!

XA. Permanent Population
B. Transient Population X __
C. Speciel Population X --

Traffic Routing
X

A. Map of Network _

XB. Capacity of Segment

3

Analysis
;

XA. Components Considered .
'

X,

B. Adverse Condition Considered'

X

( Overall

* Estimate prepared by FEMA contractor.

|

[
t

,
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EVALUATION OF EVACUATION TIME ESTIMATE

Maine Yankee *

Item Excel. Adeg. Poor None

' Background

XA. Area Map.
XB. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population

XC. Special Population

i Traffic Routing -
XA. Map of Network

XB. Capacity of Segment

.

Analysis
XA. Components Considered 'X

B. Adverse Condition Considered

X
Overall

* Estimate prepared by FEMA contractor.

..
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1

I

EVALUATION OF EVACUATION TIME ESTIMATE ,

l
Millstone *

Item Excel. Adeq. Poor None

Background
X

A. Area Map _ .

B. Assumptions I
.

XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population

XC. Special Population

Traffic Routing
XA. Map of Network

X5. Capacity of Segment

Analysis
XA. Components Considered

XB. Adverse Condition Considered

XOverall

|
* Estimate prepared by FEMA contractor.

,

:

!-

<
l
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EVALUATION OF EVACUATION TIME ESTIMATE

Three Mile Island *

..

Item Excel. Adeg. Poor None

_

Background

X
A. Area Map

XB. Assumptions
XC. Methodology

Demand Estimation

XA. Permanent Population
XB. Transient Population.

XC. Special Population

Traffic Routing
XA. Map of Network

XB. Capacity of Segment

Analysis
XA. Components Considered

XB. Adverse Condition Considered

XOverall

* Estimate prepared by FEMA contractor.

|
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EVALUATION OF EVACUATION TIME SSTIMATE

Zion *

Item Excel. Adeg. Poor None

Background

XA. Area Map
XB. Assumptions

XC. Methodology _

.

Demnd Estimation
XA. Permanent Population XB. Transient Population

AC. Special Population

Traffic Routing
X

A. Map of Network
X

B. Capacity of Segment
4

Analysis
X

A. Components Considered
X

B. Adverse Condition Considered
r

|
X

Overall ___

-. . - - -

* Estimate prepared by FEMA contractor.
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APPENDIX E

SUMMARY OF EVACUATION TIME ESTIMATES
FOR FEMA ASSESSMENTS

1
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l
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