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NRC STAFF TESTIMONY OF LEONARD SOFFER,
JAMES E. FAIROBENT AND PERRY ROBINSON
ON _CONTENTION 11

Mr. So“fer, please state your full name, and by whom you are

employed?

My name is Leonard Soffer. I am Section Leader of the Accident
Risk Section, Reactor Risk Branch, Division of Risk Analysis,
Office of Nuclear Regulatory Research, U.S. Nuclear Regulatory

Commission. A copy of my professional qualificaticns is attached.

Mr. Fairobent, please state your full nzme and by whom you are

employed?

My name is James E. Faircbent. 1 am & meteorologist in the
Meteorclogist Section, Meteorology and Effluent Treztment Branch,
Division of Systems Integration, Office of Nuclear Reactor
Regulation, U.S. Nuclear Regulatory Commission. A copy of my

rofessional qualifications is attached.
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Wr. Robinscn, pleszse stete you full neme ind by whem yo

employec?

-

My neme is Perry D. Robinson. 1 am empicyved &s an Emergency
Preparecrness Specielist in the Emergency Freparedness Licensing
Eranch, Division of Emergency Preparedness, Office of Inspection
end Enforcement. A copy of my professionzl qualifications is

attached.

What is the purpose of this testimony?

(Soffer, Fairobent, Robinson) The purpose of this testimony is to
respond to Contention 11 which reads as follows:

The size and configuration of the northeast quadrant of
the plume exposure pathwzy emergency planning zone (Plume
EPZ) surrounding the Catawba facility has not been properly
determined by State and local officizls in relation to
local emergency response needs and czpabilities, as
required by 10 CFR 50.47(c)(2). The bourdary of %hat
zone reaches but does not extend past the Charlotte City
1imit. There is a substantial resident population in the
southwest part of Charlotte near the present plume EPZ
boundary. Local meteorological conditions are such that
a serious accident at the Catewba fecility would endanger
the residents of that area and make their evacuation
prudent. The likely flow of evacuees from the present
plume EPZ through Charlotte access routes &1so indicates
the need for evacuation planning for southwest Charlotte.
There appear to be suitzble plume EPZ boundary lines
inside the city limits, for example, highways 74 and 16
in southwest Charlotte. The boundary of the nertheast
guadrant of the plume EPZ <hould be reccnsidered and
extended to take account of these cemographic,
meteorological and access route concditions.

Q5. what Commission -regulation is appliceble to Contention 117




(Soffer, Robinsor) The appliceble reguletion is 10 CFr §0.47(¢c)

(2)
vhich provices in pertinent pars:

Generelly, the plume exposure pathwey EPZ for nuclear

power plants shall consist of an area about 10 miles

(16 km) in radivs.... The exect size an¢ configuraticn

of the EPZs surrounding a perticuler nuclear power

reactor shall be determinec in relation to locel emer-

gency response needs &nd cepabilities as they are

affected by such conditions as demography, topography,

land charecteristics, access routes, and jurisdictional
boundaries.

Why is meteorology not specifically included as one of the zbove
facters that may be used to modify the 10 mile radius to obtain the

exact size and configuration of ths EPZ?

\Soffer) These factors (demogrephy, topography, land characteris-

tics, access routes, and jurisdictional boundaries) are mentioned

in NUREG-O396l/ (on page 17), where in connection with the recom-

mendations of 10 miles as the plume exposure EPZ, it states in a
footnote that "[jJudgement should be used in adopting this distance
based upon considerations of local conditions such as demography,
topography, land characteristics, access routes and local jurisdic-

tional boundaries."

The recommendations in NUREG-0256 form the basis for the size of
"sbout 10 miles" of the EPZ.

Meteorology is not mentioned as one of the factors that may be used

to modify the 10 mile radius because meteorologicel considerations
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were alreacy employed in the first place by the authore of

visee o | . < = e e = hat e 'l a Py 5ok g S <
WUREG-C386 in cetermining thet zbeut 10 188 wes approgrizte for

the plume exposure £PZ.

What consiceration wes given to meteorology ir cetermining the size
of the plume exposure pathwsy ermergency planning zone (plume EFZ),

as given in 10 CFk 50.47(c)(2)?

(Soffer) NUREG-(654, ?Criteria'for Preparation and Evaluation of
Radiological Emergency Response Plans and Preparedness in support of
Nuclear Power Plants," a report issued in October 1980 jointly by
the NRC and FEMA, provides a succinct basis of the considerations
that led to the determination of the size of the plume exposure
pathway EPZ. Quoting from page 12 of that document it states as

follows:

The size (zbout 10 miles radius) of the plume exposure EPZ was

based primarily on the following considerations:

é@. projected doses from the traditiona] design basis accidents
would not exceed Protective Action Guide levels cutside the
zone;

b. projected doses from most core melt sequences would not exceed

Protective Action Guide levels outside the zone;



c. Tor the worst core melt secuences, ‘rreciate 1ife threstening

geses would general’ly rnot sccur cutsice tre zing;

¢. detziled planning within 10 miles wiuld zrovice & substantial
bese for expansion of response effcrts in the event that this

provec necessary.

Since dose considerations or accident consequences enter into 3 of
these factors, meteorology (which enters directly into the determi-
nation of doses and thus consegquences) wes & major consideration in

the determination of the size of the plume EPZ.

Q8. Can you provide more detail with regard to the kinds of
meteorological analyses performed, especially in the areas of
atmospheric dispersion characteristics, end how wind direction was
considered, that would give insight &s tc whether the selection of

the plume EPZ size of about 10 miles was conservative, or not?

A8. (Soffer, Faircbent) The consequences of two clesses of accidents
were considered in NUREG-0396. The first class considered was the
treditional design basis accidents postulatec for licensing purposes.
These &nalyses employed very conservative assumptions with regard to
meteorologicel dispersion in thet they meke use of site specifit
dispersion data that is not expected to be exceedec more than 5
percent of the time. Hence, doses computed with this methodology

are also conservatively high since they would not te expected to be




Q9.
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exceecec more than 5 percent of the time. Ir azcdition, these

eneiyses are &lso wind-cirecticr ircepercars, thet fe, the ccses
ere calculetea assuming the observer to te directly downwind of any
releese. NUREC-C39€ states (pege 1-27) with regerd to the outcome
of this class of analyses thet "[tlhe results of the conservetive
Ticensing celculations for the UBA-LUCA very from plant-to-plant
because of plant design and variation in meteorology. For this
reason a large number of plants were &nalyzed in order to report
the likely rang. of the conservative DBA-LOCA doses. Data from
seventy safety analysis reports were collected and used for this
purpose. The seventy plants consistad of 129 separate nuclear
units." NUREG-0396 21so states (peage 1-5) that "The higher PAG
plume exposures of 25 rem (thyroid) &nd 5 rem (whole body) would
not be exceeded beyond 10 miles for any site analyzed. Even under
the most restrictive PAG plume exposure values of 5 rem to the
thyroid and 1 rem whole body, over 70 percent of the plants would
not require any consideration of emergency responses beyond 10

miles."

Before you discuss the second class of accidents considered in
NUREG-0396, can you provide any indication &s to how the Catawba
site would fit in comparison to the 70 sites examined in NUREG-03967
(Soffer) Although we believe thaet the Catawbe site was one of the
70 sites considered in the DBA-LOCA analysis of NUREG-0396, we were

unable to confirm this. Consequently, we performed a DBA-LOCA
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analysis specifically for the Catawba site to examine the conse-
quences at a distance of 10 miles. This analysis was performed
specially for this testimony to examine how the Catawba site fit in
with the 70 sites examined. The analysis made use of the dose
consequences of design basis accidents as reported in the AEC
Staff's Safety Evaluation Report (SER) of October 12, 1973 and also
hcde use of the 5 percentile meteorological atmospheric dispersion
characteristics of the Catawba site. It also assumed that the
observer was directly downwind of the release. Hence, this analysis
used the same assumptions as was originally performed in

NUREG-0396.

Whut were the results of this analysis?

(Soffer, Fairobent) At a distance of 10 miles from the Catawba
site, the consequences of a DBA-LOCA would be a two-hour dose of
about 4.8 rem to the thyroid and about 0.3 rem whole body. These
doses are below the lower PAG values of 5 rem (thyroid) and 1 rem
(whole body).

What do you conclude as a result of this analysis?

(Soffer, Fairobent) We conclude, as a result of this analysis, that
even if the Catawba site was not one of the 70 original sites analyzed
in NUREG~0396, nevertheless its plant design and site meteorological

characteristics are such that it falls within the group of plants

-
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that was considered, and consequently thet %t chericteristics are

2

oS
w; s

rot S0 unigue as to imply thet & 10 mile plure engicure

ineppropricte.

. Please discuss the second cless of accicdents consicered in

NUREG-C396.

(Soffer) The second class of accidents considered in NUREG-0396
in determining the size of the EPZ were those beyond the design
besis accidents, also referred to as "Class 9 Accidents.” For these
accidents, a spectrum of degraded core and core-melt accidents was
considered, using the release categories given in the reactor
Szfety Study, WASH-1400. A range of meteorologica) conditions was
employed representing one year of meteorological deta at a
particular site. A large number of accidenta) releases were then
postulated to occur throughout the year. Some relezses th efore
occurred uncer relatively good dispersion conditions that would
yield low dcses, while others occured under poor dispersion

conditions that would yield high doses.

These doses can then be tabulated and plotted vs. distance so as to
show the probebility of exceeding a given dose vs. distance. An
example of this is Figure 1-11 which has been teken from NUREG-0396
énd is reproduced here for convenience. (See Attachment 1) From
Figure 1-11, the variation in distance &t which a dose of 2 given
value can be received is due to the variation in meteorological

conditions over the course of a year's time.
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Those portions of the curves towairds the e“i-hand sice cf
Figure 1-11 represent doses thet are mere 1Skely t¢ ccour, end
hence are representative of typical or everzge meteorological
conditions, while thcse towerd the right-hend side of the figure
represent doses that zre less likely to occur, and hence are

representative ¢f infrequent metecrolougicel conditions associated

with adverse dispersion.

hs stated earlier, two of the considerations leading to the selection
of about 10 miles as the size of the plure exposure EPZ were that:
(a) projected doses from most core-melt sequences would not exceed

Pretective Action Guide levels outside the zone; and

(b) for the worst core-melt sequences, immediate life-threatening

doses would generally not occur outside the zone;

and that meteorology was accounted for in & conservative manner in

arriving at these doses.

Figure I-11 shows that there is a rapid fall off of dose vs. dis-
tance beyond about 10 miles. It is therefore clear from an exami-
nation of Figure I-11 that selection of eébout 10 miler represented
use of conservative meteorological conditions representing generally
poor or adverse dispersion concditions, which would produce doses
that would be unlikely to be exceeded at thaf distance because of

variations in meteorological cenditions.
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. Are you seying that nich coses cculd not be experienced beyona 10

miles?

. (Soffer) Ko, not et 211. Rather, thet <t would be urlikely, even

R e

in the event of & core-meit accident. As WUREG-03%€ notes (page
1-37), given & core-melt accident, there is orly ebout & 30 percent

chence of exceeding the PAG doses at 10 miles from a power plant.

How was wind direction or the fraction of the time that the wind
blows in & given direction considered in these anzlyses involving

Class 9 eccidents?_,

(Soffer) hAs was done for the DBA-LOCA analyses, the Class 9 acci-
dent analyses assumed thit the observer is directly downwind of the

release.

Are you saying that the fact that the wind mey blow more towards
one direction rather than another at a site has no bearing on the

selection of 10 miles &s the plume EPZ distance?

(Soffer) Correct. If one imagines a hypothetical site where the
wind blew in a single direction 100 percent of the time, the shape
of the EPZ for such & site would logically be & lorg, rather narrow,
cigar-shapec outline a2ligned in the cdirection of the wind. However,
the length or extent of such & cigar-shaped EPZ would still be 10

miles since the accident analyses performed in NUREG-0396 assumed
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the wind to be blowing in the direction ¢f interest and concluced
that the consequences for & spectrur of escicerss -2uld be such es
net to require planning beyond this cistence. The rule requires
roughly circuler EPZ's beceuse (&) &t ree) sizes the wird dees not
Blow only in one direction znd (b) we do rct know which way the wind
will blow in advance of an accident &nd consicer it prudent to plan

for any eventuality.

Wes the meteorological data for a specific site used for the
Class 9 accident analyses in NUREG-03%6, and, if so, what was the
site? e

(Soffer) Yes. A year of meteorological data for the Indian Point

site was used for these analyses in NUREG-0396.

How would you characterize and compare with other sites the
atmospheric trensport and diffusion conditions in the vicinity

of the Catawba site?

(Fairobent) Before comparing the Catawbz site with Indian Point, it
may be useful to compare Catawbe with other nuclear power plant
sites in the southeastern U.S. Atmospheric transport and diffusion
conditions in the vicinity of the Catawbe facility are typical of
those observed at other nuclear power plants in the southeastern
United States. Stable atmospheric conditions accompanied by low

wind speeds occur freguently in this region, and are reflected in
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meteorologicel measurements mece &t ruclear power plant sites. For
exemple, based on measurements rece &t tre Cetewbe site for the
period December 17, 1975 - December 16, 1977, stable atmospheric
ccnditions (Pesquill types "E", “F", anc "G") occurred abcut 41
percent of the time. Most of these steble conditions (about 75
percent) occurred with wind speeds less than or equa) to 2
meters/second. Similar conditions were cbserved &t the Shearon
Harris facility for the period February 1979 - January 1980.

Stable atmospheric conditions were observed about 56 percent of the
time at the Shearon Harris site, with about 80 percent of these
conditions occurring with wind speeds less than or equal to 2
meters/second. At the V.C. Summer facility for the period January
1975 - December 1977, stable atmespheric conditions were observed
about 60 percent of the time, with about 40 percent of these
conditions occurring with wind speed less than or equal to 2
meters/second. The atmospheric stability and wind speed
cheracteristics for a "Southeast River Valley [site] influenced by
(the] Bermuda High" identified as site "G", in the Reactor Safety
Study, indicate that stable atmospheric conditions for this type of
site occurred about 66 percent of the time, with about 40 percent of
these conditions occurring with wind speeds less than or equal to 2
meters/second.

How would you characterize and compare wind direction conditions in

the vicinity of the Catawba site?
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. (Feircbent) Frequencies of wind direction very censigeradly from

site to site. Prevailing wind cirection &t any site is & function
of local topography end the movement of learge-scale weather systems,
ht Catewba, the prevailing wind direction is frem the southwest,
with winds from the south-southwest, southwest, &nd west-southwest
occurring a total of about 33 percent of the time for the period
December 17, 1574 - December 16, 1977. Meteorological observations
&t many other nuclear power plant sites indicate total frequency of
winds in three 224° sectors in excess of 25 percent. For example,
winds from the north, 6orth-northeast. and northeast occurred about
26 percent of the time at the Shearon Harris facility for the period
February 1979 - Jan;ary 1860. Winds from the south-southwest,
southwest, and west-southwest occurred about 28 percent of the time
ét the V.C. Summer facility for the period January 1974 - December
1977, Winds from the we:t, west-northwest, and northwest occurred
about 29 percent of the time at the Hope Creek facility in New
Jersey for the period January 1877 - December 1981. At the Limerick
site in Pennsylvania, winds from the west, west-northwest, and
northwest occurred about 36 percent of the time for the period
January - December 1974,

What is your overall characterization, then, of the meteorology of

the Catewba site? 2

(Fairobent) Atmospheric transport and diffusion conditions in the

vicinity of the Catawba facility, as indicated by comparisons of

-
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atmospheric stebility, wind speed, &nd wind cdirection with cate
eveileble from other ruclesr power plent sites, ere typica) of

those observed at plent sites in the southeestern United States.

Since you previously indicated that the (lass § accident analyses
performec in NUREG-039€ were performed for the Indian Point site
meteorolcgy, can you compare the meteorolugica) conditions at

Catawba with those at Indian Point?

(Soffer, Fairobent) For the Indian Point site stable atmospheric
condictions (Pasquill type "E", “F" and "G") occur zbout 48 percent
of the time vs. 41 percent for Catawba, with most of these stable
conditions (about 60 percent vs. 75 percent for Catawba) occurring
with wind speeds less than or equal to 2 meters per second., We
consider these conditions to be comparable. We conclude therefore
that selection of the Catawba meteorology would also lead to a

selection of a plume EPZ distance of about 10 miles.

Do you have any other information, based on calculation of severe
éccidents using actual Catawbe site meteorology, that would also

support this conclusion?

(Soffer) Yes. The NRC Staff hes assessed the .ndividua) risk of
early fetality from severe accidents in the vicinity of the Catawba
site at distances beyond 10 miles, making use of actual Catawba site

meteorclogice) conditions, This was discussed on page $-9 of the



Staff's Firal Environmental Statement (FIS) for Cecewbe (NUREG-062))
where, in response to & comment, the Ste®® reces t-et besed on the
Staff's calculations for severe sccidents, the expectation velue for
individual risk of early fatality in the interve) “etween 10 and

12.5 mi from Catewba is 6.8 x 1077

per regctor yeer &nd for
individua) risk of latent cancer is £.0 x 10'9 per reactor year,
The calculations assume evacuation of the 10-mile EPZ only.
Rdditional unpublished results for this same calculation show that
the expectation value of individual risk of early fatality is very

small at al) distences beyond 10 miles, &s shown be\ow:zj

—

2/

This information is taken from a printout of CRAC data entitled
“Individual Acute Fatality Risk Versus Distance with Protective
Actions - Catawba". The printout has been reproduced, and is
available for inspection and copying.

Distance Interval
MiTes)

Individual Risk of

arly Fetality
10 - 12.5 6.8 x 1079
12-5 » 15 1.6 X 10‘11
15 - 17.5 4.5 x 10011
17.5 - 20 1.4 x 10
>20 0

As noted above, this calculation assumed evacuation of the 10-mile
EPZ only. As can be seen, the risk is very low at al) distances
beyond 10 miles, and generally decreases with distance. The risk s
shown to be somewhat higher in the interval from 17.5 to 20 miles
from the Catewbe site for this perticuler calculation, because of

the occurrence of a severe rainfel)l sequence which washed out &
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significant fraction of the remeining clcue ridicective inventory
ente the ground &t this loccetion. $ince sieh severe reinfa)) everts
can occur &t any location, of course, the fact that the probability
is higher 2t one particulir distance is & pec.lierity which does not
effect our general conclusion. The calculeticns elso conservatively
essumed that a1l of the weshed-out activity deposited onto the
ground remains on the surface without being further washed away, and
that individuzls beyond 10 miles carry out their daily activities
for an additional 24 hours after the ectivity is deposited, without
any protective actions.

How does this information support your conclusion that use of
Catawba site meteorology would also lead to a selection of & plume
EPZ of about 10 miles?

(Soffer) Figure 1-11 from NUREG-0396 shows that, given a core-melt
event, there is less than one chance in & hundred of exceeding
life-threatening doses (200 rem or more, whole body) at distances
beyond 10 miles. Since the probability of a core-melt for each of ~
the Catawba reactors was estimated by the staff in the FES to be
about § x 10'5 per reactor-year, we can divide the data in the

table in Answer 21 by this value to obtain the individua)

probability of early fatality at distances Leyond 10 miles from the
Catawba site, given that & core-melt has occurred. This is shown

below:
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This shows that, for the Cetawbe site meteorology, given a core-melt

gual Pisk of Eerly Fatalit
TVER het ~ Lere-NMe!l

Cistence Interva)

hiies ) ras Cccurrec
10 - 12.5 .4 o 10'3
12.5 - 15 3.2 x 103
15 - 17.8 .0 x 107
17.5 = 20 2.8 x 10

> 20 0

accident, there is less than one chance in & hundred of exceeding

life-threatening doses at distances beyond 10 miles. This provides

additional information, therefore, that use of the Catawba site

meteorology would also Tead to & selection of a plume EPZ distance

of about 10 miles. _.

what are your overall conclusions with regard to metecrology in the

selection of "about 10 miles" as the plume EPZ and how Catawba

compares?

(Soffer, Fairobent) Our previous testimony has shown that:

(e)

meteorology was & major consideration in the regulatory
determination (10 CFR 50.47) of the approximate size of the
plume EPZ,

two classes of accidents (DBA-LOCA &nd Class @ accidents) were

used to determine the size of the plume EPZ (about 10 miles),

-



(e)

(f)

(g)

(h)

(1)

o 1§ =

conservative or adverse cispersion cheractericsice were used

for both classes,

the wind wes assumed to blow cirectly towerd <he oiserver for

both classes,

for the DBA-LOCA class of accidents a group of 70 sites was

analyzed,

¢ specific DBA-LOCA analysis performed for this testimony shows
that the meteorological characteristics of the Catewba site
fits within the characteristics of the 70 sites originally

considered as a basis for the regulations,

for the Class 9 accidents the meteorology for the Indian Point

site was used,

the adverse dispersion characteristics for the Catawba site are

generally similar to those for the Indian Point site, and

the risks beyond 10 miles of the Catawba site, given a
core-melt event, are generally similar to the Indian Point

site, and are very low. 2

As a result, we conclude:



(1) that metecrology was empicyec in & corservetive feshion in the
cevelepment of the about 10 riles plure 2P resuiverent of
10 CFR 50.47 &nd that therefore it is not a seperate modifying
factor to be considered in ceterririrg site-specific EPZ

cenfiguretions, and

(2) that the local meteorological conditions in the vicinity of the
Catawba site are such that they are encompassed within those
that formed the basis for the regulatory requirement of a plume
EPZ of about 10 miles.

Q24. What is the staff's interpretation of the "about 10 miles...in
redius" language in 10 CFR 50.47(c)(2) with respect to the size and

configuration of the plume EPZ?

A24. (Robinson) The Staff interprets the "about 10 miles...in radius"
Tanguage as allowing for leeway of a2 mile or two in either direction.
Although the term “radius" implies & circular area for the EPZ, the
actuzl size 2nd configuration, within the mile or two variation, .

depends upon the characteris;ics of & particular site as indicated

in the regulations. In practice, the Staff tends to place greater

emphasis on extending the EPZ boundary outward rather than inward,

QZ5. What is the relationship of the planning within the plume EPZ and

response efforts beyond the plume EPZ?
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. (Robinsen) The basis for the 1C-mile redius plume exposure pathway

EPZ 18 presented in KUREG-0386, "Plearnir

- L o S 1 T
fer Tre Develcpment
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Of Staete And Local Government Rediologicel Emergency Response Plans
In Suppert Of Light Water luclear Power Plants", arnd as further
discussed in NUREG-CE54, "Criteria for Preparetion end Evaluation
of Rediological Emergency Response Plans eand Prepzredness in
Support of Nuclear Power Plants." As indicated in these documents,
the choice of the size of the plume EPZ represents a judgment in
the extent of detailed planning which must be performed to assure
an adequate response base. The Staff considers that detailed
planning within 10 miles provides a substantial base for expansion

of response efforts in the event that this proved necessary.

What informetion have you reviewed in the course of your 2valuation
of the adequacy of the size and configuration of the Catawba plume

exposure EPZ, in particular, the northeast quadrant of the EPZ?

(Robinson) 1 have reviewed the information in the Catawba Nuclear
Station Emergency Plan, Revision 3, dated June 1983; the Catawba by
Nuclear Station Evacuation Analysis by PRC Voorhees, dated April

1¢83; infecrmation provided by the Applicénts in response to Board
inquiries and orders; and additional information provided by the
Applicants concerning the development of the EPZ boundary provided

on March 15, 1984.
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I have examinec USGS topographic waps of <he éree. 1 have also

-
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e Lorinessts coacrant EPZ. It

tourec the generel erea comorisin
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eddition, ! met with the Applicents and rembers of the Charlotte-
Mecklenburg Emergency Mznigement Office curing which time 1!

discussed their mutual roles in cevelcpirg the EPZ boundaries.

What are the results of your review regarding the Applicants' use of
the factors found in 10 CFR 50.47(c)(2) with respect to determining

the boundary in the northeast quadrant of the EP2?

(Robinson) Based on my review of the above indicated information
and my discussions with onsite and offsite emergency planners, I
have determined that the configuration of the EPZ boundary around
the Catawba site was a cooperative effort between the Applicants and
State and local authorities. Each of the factors indicated in

10 CFR 50.47(c)(2) were considered by the Applicants in determining
the plume EPZ boundary. The primary factors used were demography,
Jurisdictional boundaries, and land charecteristics (i.e., State and
Tocal roads). There were no particularly dominant topographical
features which, by themselves, could serve as portions of the EPZ
boundary. Access routes were considered by the Applicants to ensure

that adequate evacuation routes were available.

Jurisdictional boundaries were considered in conjunction with
demogrephy so as to extend the EPZ outer boundaries to include

within the EPZ any incorporated areas thét had major portions of



their populetior in the 10 mile eree. The objective wes to prevent

any such areas from being aivided and, ir fect, n¢ incerporetes érea
is diviced by the EPZ bouncdary. Around the Catewbe site and within
the EFZ there are six incorporeted eress (i.e., Clever, Fort Mill,
York, Pineville, Fock Hill, and Tega Cay); all but Fort Mill required
@ smell extension of the EPZ boundary beyond the 10 mile radius. 1In
each case, the extension of the EPZ boundary amounted to the inclu-
sion of an area totaling just 2 few square miles, and the additional
populations included were a small portion of the total population
contained within the EPZ.

Demography was also specifically considered by the Applicents in that
special populations (i.e., schools, day-care centers, nursing homes,
hospitals, and penal institutions) lying near the 10 mile radius

were included within the EPZ boundary. As indicated above, while

the boundaries of the six incorporated areas served as identifiable
borders, the additional population of these areas were & considera-

tion for extension of the EPZ.

With regard to the EPZ boundaries in the northeast quadrant, they
are made up primarily of jurisdictional borders and improved public
roads. The jurisdictional boundaries are composed of the Charlotte
city limits and the corporate limits of Pineville, beginning at.the
intersection of Sugar Creek and Arrowood Road and continuing in &
general southeasterly airection. Sugar Creek serves at various

points not only as a jurisdictional boundary, but &s a topographical
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intersection of Sugar Creek &nd Arrowood Foa¢, this portion of the
northeast cuacrent o7 the EFZ follows & cenerel nc-thessterly

direction, continuing approximately to tre Catawbde River.

From my review of the information pertinent toc this issue and from
my tour of the general area, I find the EPZ bounderies in the

northeast quadrant to be easily recognizable end distinct.
What is the Staff's conclusion of this review?

(Robinson) Based on the information provided by the Appliceants as

a part of their emergency plan, and on my personal inspection of the
general area comprising the plume exposure EPZ boundary in the
northeast quadrant, the Staff finds the size and configuration of
the plume exposure pathway EPZ as defined in the esergency plan,
including the EPZ boundary in the northeast quacrant, to have ade-
quately considered the factors enumerzted in 10 CFR 50.47(c)(2). 0y
Therefore, the Staff concludes that the Catawba EPZ including the
northeast quadrant establishes a suitable boundary for planning for
@ nuclear emergency at the Catawbz ruclear facility.

Qz9. Whet role does the Federzl Emergency Management fcency (FEME) play

in the determination ¢f the plume exposure pathway EFZ?
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{Robinson) The plume exposure pzthway EPZ is &)so incluced in
offsite emergency plens which ere reviewed by FEMA. Consistent with

the express language of 10 CFR £20.47(c)(Z), the Staff believes that

m

the size anc configuration ¢f the EPZ rust be determined in response
to local needs and cepebilities. Consequently, the Staff regards the
determination of the EPZ bounderies to be & cooperative effort
between the Applicants and the offsite authorities. Therefore, the
Staff looks to FEMA to ensure that the EPZ as defined in the offsite
plans is appropriate and compatible with the EPZ described in the

onsite plan. FEMA's efforts in this regard are necessary to avoid

any possiple confusion in emergency planning and response.

Have you looked at any other potential boundaries beyond the current

EPZ to determine if they were more suitable?

(Robinson) 1 have driven the roads suggested in Contention 11 as
en EPZ boundary which extend into Charlotte, approximately 17 miles

from the Catawba plant at their farthest point.

Wnat is the Staff's conclusion regarding whether these boundaries

are or are not more suitable?

(Robinson) Beczuse there has been no forma) submittz) to revise the
EPZ as defined in tne emergency plan, the Staff has not formed a
conclusion with regard to eny other EPZ boundery. However, in that

the staff regards the determination of the EPZ to be dependent on
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loca) needs and capabilities, should the Appiicarss and the cffsite
suthorities cecide thet scre cther tcuncery (ther zhat currentiy
established) will better serve their mutua) reeds, the Staff would
teke such 2 proposel under consideration. It should be égain noted
that the Staff finds the Applicents' determinatior of the current
EPZ boundary in the northezst quadrant to comply with 10 CFR
50.47(c)(2). Consequently, the Staff, at this tirme, finds no
compelling reason for extending the EPZ boundary into the city

Timits of Charlotte.
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Figure I-11. Conditional Probability of Exceeding Whole Body Dose Versus Distarce. Probabilities
are Conditional on a Core Melt Accident (5 x 10-5),

Whole body dose calculated includes: external dose to the whole body due to the
passing cloud, exposure to radionuciides on ground, and the dose to the whole body
from inhaled radionuclides.

Do:e calculations assumed no protective actions taken, and straight line plume
trajectory.
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\ OF RISK ANALYSIS
OFFICE OF NUCLEAR REGULATORY RESEASCH

I-am Section Leader of the Accident Risk Section, Reactor Risk EBrench, Division

of Risk Analysis, Office of Nuclear Regulatory Research, U.S. Nuclear Regule-

tory Comnission. My duties in this position include supervising recearch on

severe reactor accident sequences and the offsite consequences of such acci-

dents. My outies include not only the assessment of reactor risk, but also

examination of the possible impact of such risk on the development of NRC

regulations and criteria.

I am also presently on detail to the Accident Source Term Program Office,
Office of Nuclear Regulatory Research, U.S. Nuclear Regulatory Commission,
where I serve as Acting Assistant Director for Policy Cevelopment and Imple-
mentation. In this position my duties include responsibility for developing
and coordinating agency-wide policy recommendations for emergency response,
siting criteria and plant accident mitigation features based upon severe

accident and source term research.

-

In the event of a reactor emergency, 1 also serve on the NRC Incident Response
Team where my position is Deputy Director of the Protective Measures Team.
This group performs independent assessments of the consequences of possible
releases and makes recommendations to the NRC Executive Team on protgctive

actions to be taken.
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\| received 2 B.S. vecree (m:r. henores ) in Physice fear =rg City Cocllege ot
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New York in 1952 and attended graduate school &t Case Western Reserve University

in Cleveland, Ohic.

Before Joining the Commission, I wes employed for 21 yeers 2s 2 Physicist and
Nuclear Engineer with the Nationzl Aeronautics end Space Administration (NASA)

at the Lewis Research Center in Cleveland, Ohio. In this capacity, I performed
analyses on radiation shielding and nuclear safety requirements for nuclear

power systems intended for lunar and space applications. I assisted in the
radiation shielding design of the NASA Plum Brook reactor, served on an agency-
wide study team investigating the radiological safety aspects of using radio-
isotopes for space power generation, and was section lezder of a group responsible
for research on radiation shielding and radiological safety concerns. I also
monitored contracts and occasionally lectured on radiological physics and

shielding to others within NASA.

I joined the Commission staff in 1973, first as a member, and, beginning in 1976,
as Section Leader of the Accident Analysis Branch within the Office of Nuclear
Reactor Regulation. I have participated in the detaziled csfety and environ-
mental review of over 20 nuclear power plants. My responsibilities included
evaluation of the demographic characteristics of nuclear power reactor sites

and the hazards posed by nearby man-related activities as well as the independent
assessment of the 1ikelihood and consequences of various postulated accidents.

In my cepacity es Section Leader, I was responsible for reviewing the results

of similar efforts by others. 1 have prepared and presented testimony at

hearings on the population density and use characteristics of nuclear power

reactor sites as well as the radiological consequences ¢f accidents.




In 1280 1 became Section Lezder within the Siting f-2lysis Branch in the

Office of Nuclear Reactor Reguletion. My section hzd responsibility for review
and eveluation of the population characteristics of nuclear power reactor sites
1

wel éctivities.
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I was detailed to the Accident Scurce Term Progrem 0ffice when it was formed
in January 1983 and assumed my present position as Acting Assistant Director

in August 1983.

I assumed my present permanent position as Leader of the Accident Risk Section

in January 1984.

Pertinent experience has also included participation in development of a draft
standard entitled "Guidelines for Estimating Present and Forecasting Future
Population Distributions Surrounding Power Reactor Sites," membership in the
NRC Working Group that wrote the 'Report of the Siting Policy Task Force"
(NUREG-0625), and extensive technical participztion in the reactor accident
consequence analyses contained in the so-called Sandia Siting Report "Technical

Guidance for Siting Criteria Development" (NUREG/CR-2239).

I have also lectured widely at numerous courses sponsored by the IAEA and
elsewhere on radiological consequences of severe accidents, dose calculation
methodology, accident risk considerations relating to siting and emergency
plenning and probebilistic risk assessment. | was 21so & member of ?P TAEA
Siting Mission to Greece to assist that Government in the development of demo-
grezphic criteria for nuclear power plants, and have lectured, as well, on

severe accident risk considerations at IAEA courses held in Korea and Egypt.



I have written zbout 12 techricel papers &nd reports on various tooics related

to raciological sefety aspects of nuclear reactors. I &m a member of the

American Nuciear Society and the Population Associztion of America, which

is the professional society of U.S. demogrephers.




James E, Fairobent
Professional Nualifications
Meteorology ant Effivent Treeiment Eranch
Division of Systems Intesration

I am a meteorologist in the Meteorology Section, Meteorology and Effluent
Treztment Branch, Division of Systems Intecration, Office of Nuclear Reactor
Regulation, U.S. Nuclear Regulatory Commission. My cuties include evaluaz-
tion of the meteorological aspects of nuclear reactor siting and operation.

I received a Bachelor of Science degree in meteorolocy &énd oceanography from
the University of Michigan in 1970, and 2 Master of Science degree in
meteorology from the University of Michigen in 1972. W®nile at the University
of Michigan, I performed 2s a research assistant on & rain scavenging
project, weather observer, and teaching assistant.

In 1873, I joined the U.S. Atomic Energy Commission, Division of Technical
Review. 1 was responsibie for the evaluation of the meteorological aspects
of nuclear power plant siting and design for Construction Permit and
Operating License applicants. In addition, 1 performed evaluations of the
meteorological aspects related to license zmendments for operating reactors.
I served as the senior NRC meteorologist &t the Incident Response Center
during the Three Mile Island accident (March 1979) where I coordinated all
relevant meteorological information and disseminated it to NRC officials and
representatives of other Federal Agencies.

In 1979, 1 joined the staff of the National Commission on Air Quality (NCAQ)
as the only meteorologist. 1 participated in the review of the Clean Air
Act and in the making of recommendations for legislative improvements for
revision of the Act. My particular responsibilities included atmospheric
dispersion modeling, long-range transport of air pollutants, and climatic
change due to increased anthropogenic emissions to the atmosphere.

1 returned to the position of meteorologist with the U.S. Nuclear Regulatory
Commission in 1981 after the NCAQ submitted its report to Congress. 1
resumed my former duties related to evaluations of the meteorological
aspects of nuclear power plant siting and operation. .

1 am a professional member of the American Meteorological Society (AMS), the
National Weather Association (NWA) and the Air Pollution Control Association,
I have participated on the Meteorological Aspects of Air Pollution committee
of the AMS and the Industrial Meteorology Committee of the NWA. [ have
co-authored severazl technical papers and chapters of textboouks related to
atmospheric dispersion. 1 hazve participated in the develcpment of regulatory
guides and standard review plans related to the metecrological aspects of
nuclear power plant siting anc operation. | have proviced expert testimony
at hearings conducted by the Atomic Safety and Licensing Board and mace
presentations to the Acvisory Committee on Reactor Safecuards.



Perry D. Robinsen
Emergency Preparedness Licensing Branch
Division of Emergency Preparecness
fice of Inspection and Enforcement

Personal Qualificeations
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! am employed as &n Emergency Preparedness Specizlist in the Emergency Pre-
paredness Licensing Branch, Division of Emergency Preparedness, Office of
Inspection and Enforcement, U.S. Nuclezr Regulatory Commission. I have
respensibility for the review and evaluation of radiological emergency plans
submitted by reactor applicants and licensees to assure propcsed plans meet the
regulatory requirements, and guidance of the Commission. In addition, I serve
as 2 tesm member on Emergency Preparedness Teams engaged in the onsite inspec-
ticns of the implementation phase of licensee/2pplicant emergency programs. I
observe nuclear power plant emergency drille and exercises involving State and
local government response agencies and participete in interagency critiques.
As part of my job I am required to coordinate and interface with members of
the Federal Emergency Management Agency (FEMA) with regard to offsite issues.

1 received 2 B.S. degree in Biology in 1875 from Virginia Polytechnic Institute
and S.U. Shortly after graduztion I began employment as & Research Health
Physicist for the Department of Army. My duties primerily involved providing
technical assistance in support of the radiztion safety program at the research

facility, USAMERADCOM, Fort Belveoir, Virginia. The research being conducted
made use of both ionizing and non-ionizing radiztion sources. Calibration,
quality control, radiztion surveys, waste disposal, and training were among
my specific duties.

In the spring of 1977 I attended 2 graduate study course in Basic Radiological
Health a2t University of Lowell, Lowell, Mzssachusetts. In 1579 I received an
incentive scholarship from the Department of Army to zttend graduate school at
Rutgers University for one year. Combining graduate studies in Health Physics
from Catholic University in Weshington, D.C. with that compieted at Rutgers
University, 1 completed my course work requirements for 2 M.S. degree in Radia-
tion Science. I successfully compieted my thesis and orzl examination in 1982.

After returning in 1980 to the Department of Army, I continued in employmen:
untii 1681 where 1 took 2 position with Battelle, Pacific Nowthwest Laboratories

in Richland, Weshington. As 2 Research Scientist in the Health Physics Technolegy

Section, I participated in numerous onsite emergency preparedness appraisais
of nuclear power plants 2s a contractor to the huclear Reculatory Commission.
My duties alsc included participating 2s an evazivator in power plant emergency
exercises.




