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December 9, 1985

UNITED STATES OF AMERICA
NUCLEAR REGULATOR. COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

CAROLINA POWER & LIGHT COMPANY
and NORTH CAROLINA EASTERN
MUNICIPAL POWER AGENCY

Docket No. 50-400 OL

(Shearon Harris Nuclear Power
Plant)

T S St St St St st St

APPLICANTS' PROPOSED FINDINGS OF FACT AND
CONCLUSIONS OF LAW ON EDDLEMAN 57-C-3
(NIGHT-TIME NOTIFICATION)

I. INTRODUCTION AND BACKGROUND

1. The Licensing Board will be issuing its fourth Pare
tial Initial Decision in this contested proceeding on the ap-
plication of Carclina Fower & Light Company ("CP&L") and Nerth
Carclina Eastern Municipal Power Agency (collectively "Appli-
cants") for a license to operate the Shearon Harris Nuclear
Power Plant ("Hatris").l/ The general history of the case is
summarized in the Board's Partial Initial Decision on Environ-

mental Matters, LBP-85-5, 21 N.R.C. 410 (1985).

1/ Applicants understand that the Board soon will be issuing
a separate partial initial decision on, inter alia, EPJ-4(b)
and Eddleman 57-C-10, two emergency planning contentions which
were heard on June 24 and 25, 1985. See Tr. 9972.






















60 dBC in other inhabited areas, or (b) the expected siren
sound level generally exceeds the average measured daytime
ambient sound ievols by 10 dB. Carter at 7-8. FEMA also con-
ducts a day-time siren test, followed by a telephone survey of
residents.5/ Tr. 9641, 9642 (Keast).

9. FEMA has conducted a thorough review of Applicants'
siren system against the NUREG-0654 and FEMA-43 numerical
criteria, and has concluded that -- with the addition of six
additional sirens being installed by Carolina Power & Light
Company6/ -- the system conservatively meets the NRC/FEMA de-
sign criteria. Carter at 9-14; Lee at 6-10. Indeed, the
Harris siren system (as augmented) is capable of providing,
under average conditions, a sound coverage of greater than
80 dBC to almost 60% of the residences in the EPZ. This cover-
age is 20 dBC greater than that required by FEMA and NRC guid-
ance. This 80 dBC represents 10 times the sound pressure of
60 dBC. Therefore, in the Harris EPZ, almost 60% of the resi-
dences are exposed to 10 times the sound pressure considered by

FEMA and NRC to be adequate. Carter at 17.

S/ A 70% positive response in the survey is considered ac-
ceptable, based on research indicating that direct notification
of that magnitude in a real emergency would result in informal
notification of the remainder of the population. Tr. 9940-41
(Carter).

6/ CP&L also plans to install a seventh additional siren,
near the southern pHerimeter of the EPZ (for a total of

79 sirens, including the 10 on Harris Lake). Keast et al. at
8.
























noise levels. He has alsc provided consulting services and

prepared environmental impact studies on the effects of sounds
(noise) on people, and has developed performance criteria for
and designed noise control treatments to mitigate noise probe-
lems. Keast et al. at 2-3, Attachment 1. Mr. Keast's firm,
HMM, was retained by Carolina Power & Light Company to analyze
the Harris siren system in response to Eddleman Contention
57-C-3. His prepared testimony thus estimated the percentage
of households in the Harris EPZ which would be alerted by the
operation of the sirens on a hot summer night, when air condi-
tioning would be in use. Keast et al. at 2, 8.

19. Dr. Mileti is a Preofessor in the Department of Socie
ology and Director of the Hazards Assessment Laboratory at Col-
orado State University, specializing in those areas of study
dealing with crganizations, hazards, policy and methods. (with a
particular emphasis on public response to emergencies). Since
1972, Dr. Mileti has received numerous research grants and cone
tracts from such organizations as Oak Ridge National La-
boratories, the National Science Foundation, FEMA and the NRC,
dealing with emergency preparedness and response over a broad
range of natural and technological hazards. His expertise has
been employed by various nuclear utilities, including Pacific
Cas & Electric COmpiny, Kansas GCas & Electric Company.
Louisiana Power & Light Company. He is the author of more than

150 publications in the field of disaster sociology, including



many on public emergency response. Dr. Mileti is active in a
number of professional organizations, and currently serves as a
member of the Committee on Natural Disasters in the National
Academy of Sciences. Keast et al. at 5-7, Attachment 3.

Dr. Mileti's prepared testimony addressed the informal notifi-
cation processes which would operate in the event of an emer-
gency at Harris. Tr. 9377 (Mileti); Keast et al. at 28-41.

20. The final member of Applicants' panel, Mr. Joyner, is
the lead planner for fixed nuclear facilities within the Divie
sion of Emergency Management ("DEM") of the Nerth Carolina De-
partment of Crime Control and Public Safety. The basic
responsibilities of DEM include fulfilling the State's role in
emergency planning for natural and technological disasters, in
responding to and recovering from disasters, and in mitigating
their effects. Mr. Joyner has been directly involved in the
development of the offsite emergency capability for the Harris
plant, as well as the Catawba, McGuire, and Brunswick nuclear
plants. In addition, he has supported DEM's response to
statewide emergencies such as the tornadoes in March 1984, Hur-
ricane Diana in September 1984, the forest fires which occurred
across the State in the Spring of this year, and most recently,
Hurricane Gloria. Keast et al. at 4-5, Attachment 2.

Mr. Joyner's prepared testimeny addressed the extensive system
of mobile alerting in place throughout the Harris EP2. Keast

et al. at 26-28.



21. This litany of credentials makes it abundantly clear
that the experts presented by Applicants and the Staff are emi=-
nently qualified, among the foremost authorities in their
fields in the country. The knowledge, experience, expertise
and judgment evidenced in their analyses -- and, indeed, in

their testimony before the Board -- was most impressive.

C. THE ALERT/NOTIFICATION SYSTEM FOR THE HARRIS EPZ

l. Fixed Sirens

22. Different, but fundamentally consistent, meth-
odologies were used by Applicants and the NRC Staff/FEMA in
their analyses in response to Eddleman 57-C-3. Tr. 956%-70
(Keast). The first step in both analyses was to calculate the
sound coverage around each of the sirens for summer nighttime
conditions, to determine the siren sound levels outside of all ’
the houses in the EPZ. Keast et al. at 9; Lee at 22. It was
also necessary to account for the attenuation of sound from

outside a house to an inside bedroom. Keast et al. at 9;

Kryter at 26.

a. Siren Sound Propagation

23. Applicants relied upon the SIREP computer model?/ to

9/ The SIREP mcdel has also been usei for studies of ziren
coverage around the Seabrook, Pilgrim :nd Maine Yankee plants.
The model accounts for all the major parameters which influence
outdoor sound propagation, including spherical divergence, at-

(Continued next page)




calculate the outdoor sound coverage of the 68 sirens which
were analyzed.l1l0/ The computer model determined the maximum
outdoor sound levels at various distances in each of 16 direc-
tions [rom each siren, given the terrain around each siren and
appropriate summer nighttime meteorological conditions. Using
the computer calculations, sound-coverage contours (mis-shapen
rings) were plotted around each siren in 5 dB steps, from
105 dB to 60 dB, on a map depicting the locations of all resi-
dences in the EPZ. Keast et al. at 10-12; Applicants' Ex. 46.
24. Next, the residences within each pair of contours
were counted and a sound level attributed to each of these
counts. At the lower siren sound levels, many houses were cov-
ered by approximately the same sound level from two or more si=-
rens. In such cases, the exposures were logarithmically com-

bined to account for the overlapping siren coverage. In this

(Continued)

mospheric absorption, attenuation by forests, ground absorp-
tion, refraction caused by vertical wind speed and temperature
gradients, scattering by buildings in built-up areas and
shielding by hills. SIREP predictions have been-compared with
field measurements of actual siren sounds obtained by other or-
ganizations and have been found to be in close agreement.

Keast et al. at 10.

10/ Both Appiicants and the NRC Staff/FEMA analyzed the per=-
formance of a 68 siren system for the particular conditions
postulated in Eddleman 57-C-3. The analyses are therefore con-
servative to the extent that they excluded the 10 sirens around
Harris Lake and one new siren to be installed near the southern
perimeter of the EPZ. Keast et al. at 8; Lee at 22.



manner, outdoor siren sound levels were assigned to all houses
in the EPZ. A total of 19 nominal outdoor siren sound levels,
ranging from 67 to 112 dB, were identified. Keast et al. at
12-13.

25. In determining the siren sound levels indoors (in the
bedroom), Applicants' analysis considered the differing attenu=-
ation characteristics of different houses (attributable almost
entirely to windows). On the basis of acoustic studies and
demographic data, the houses in the EPZ were divided into eight

sub-groups, ll/ assuming an even distribution of each sub=-group,

1l/ The eight sub-groups included: (1) Homes with no air-
conditioning, with bedroom windows open and a window fan in op-
eration (35.6% of the houses in the EP2); (2) Homes with window
air conditioners in the bedroom, with windows closed and storm
windows open or absent (16% of the houses in the EPZ);

(3) Homes with window air conditioners elsewhere in the house,
with windows closed and storm windows open or absent (3.6% of
the houses in the EPZ); (4) Homes with window air conditioners
elsewhere in the house, with windows and storm windows closed
(10.86% of the houses in the EP2); (5) Homes with central air
conditioning cycled "on", with windows closed and storm windows
open or absent (2.6% of the houses in the EPZ); (6) Homes with
central air conditioning cycled "on", with windows and storm
windows closed (8% of the houses in the EPZ); (7) Homes with
central air conditioning cycled "off", with windows closed and
storm windows open (5.9% of the houses in the EPZ); and

(8) Eomes with central air conditioning cycled "off". with win-
dows and storm windows closed (17.7% of the houses in the EPZ) .

Applicants' analysis assumed that all houses withou® air
conditioning would have a window fan in use; the analysis is
thus conservative to the extent that it overstates the back-
ground noise for houses without window fans. Similarly, for
that percentage of the housing stock with a window unit in-
stalled in a room other than the bedroom, Applicants' analysis
assumed the installation of these units in rooms immediately

(Continued next page)
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68 computer runs (consisting of estimated siren sound pressure
levels in dBC at each of 112 polar grid points) was then fed
individually into a surface interpolacion and mapping program
to generate a finer mesh over the entire EP7. Next, each of
46,225 grid mesh points was analyzed and, for each point, the
maximum of multiple siren sound level contributions was se-
lected. (The NRC Staff/FEMA analysis is thus conservative to
the extent that it understates the effect of overlapping cover-
age of multiple sirens). Final contours were drawn through
this mesh at intervals of 5 dB. The resulting contour map was
scaled and overlaid on a map depicting the locations of all
residences in the EPZ. Then, the number of houses located
within incremental 10 dB contours (ranging from 110 4B to

60 dB) was counted. Outdoor siren sound levels were thus as-
signed to all houses in the EPZ. Lee at 22-23. Finally, the
NRC Staff/FEMA analysis considered the attenuation of siren
sound from ocutdoors to an inside bedroom. Like Applicants'
analysis, the NRC Staff/FEMA analysis (which was based on
acoustic studies) focused on the position of windows (i.e.,

open or closed). Kryter at 26-27.

b. Probability of Alerting

27. Giver. the determined siren sound levels in *he bed-
room, the analyses of Applicants anu the NRC Staff/FEMA next

considered the probability that a sleeper would be awakened by

«33



such levels. There are five factors which determine whether a
sound will arouse a sleeper. First, the level of the awakening
sound at the sleeper's head position must be high enough tc be
audible. Once this threshold is exceeded, the chance of awak-
ening increases as the sound level increases. Secondly, the
duration of the sound is important. The longer a sound of a
given level persists the more likely it is that it will awaken
pecple. Third, the age of the sleeper has some bearing. The
tendency of people tc be awakened by a sound generally in-
Ccreases with their age. Fourth, the meaning of the sound, or
the motivation of the sleeper to be awakened by the sound, is a
factor. Even when sleeping, individuals still hear and dis-
criminate among the sounds in their environment. Depending
upon motivation, they are more likely to be awakened by certain
"recognizable" sounds than by others. It is a common experi-
ence that some scunds sufficient to awaken people are quite
modest: a footstep in the hall or a restless child in another
room. Finally, physiolcgists have determined that normal sleep
has several different stages which occur at various times dur-
ing tt sleep period. PFeople are more likely to be awakened
during .ome of these sleep stages than during others. Keast
et al. at 17-18; Kryter at 6-9.

28. Applicants' sleep awakening analysis was based pri-
marily upon a report by Jerome S. Lukas of the Stanford Re-

search Institute, "Measures of Noise Levels: Their Relative

«23=



Accuracy in Predicting Objective and Subjective Responses to
Noise During Sleep," EPA-600/1-77-010 (EPA, Feb. 1977) (Appli=-
cants' Ex. 48) -- a comprehensive analysis of about 20 differ-
ent research studies on the effects of sound on sleep. Appli=-
cants' analysis applied two of the major findings of the Lukas
report: First, the use of Effective Perceived Noise Level
("EPNAB") as the appropriate measure of sound exposure (in
terms of sound level, spectral content, and duration) to relate
sound to sleep disturbance and awakeningl3/; and second, the
relationship between sound (measured in EPNdB) and the percent-

age of pecple awakened. Keast et al. at 18-20.

13/ Effective Perceived Noise Level is a measure which com-
bines the various physical properties of a sound into a number
that correlates highly with people's judgment of the noisiness
of the sound. EPNdB is expressed in decibels. Included in the
EPNdB measure computed for a sound are factors for the spectral
content (akin to pitch) of the sound, the magnitude or level of
the sound, the duration of the sound, the rapidity with which
1t occurs and the presence of any strong tonal characteristics
in the sound. Keast et al. at 18-20.

Thus, for example, in computing EPNdB values, a doubling
of sound duration has the same effect as a doubling of sound
level -- a 3 dB increase in both cases. In this way, the EPNdB
concept reflects the fact that the probability of awakening can
be enhanced either by increasing the duration of the sound or
by increasing the level of the sound. (This is the justifica-
tion for logarithmically adding the outdoor siren scund levels
for those houses that fall within the coverage areas of two or
more sirens). Similarly, :in computing EPNdB values, Appli=-
cants' analysis considered the effective sound duration for
rotating sirens, reflecting beoth the directivity of the sirens
and the siren rotation rate. Keast et al. at 20-22.

-24-



29. Using Lukas' method, and assuming a total siren op=-
erating time of 10 minutes, 14/ the EPNdB values were calculated
for each of the 152 categories of houses identified by Appli-
cants' analysis. Keast et al. at 20; Tr. 9500-02 (Keast). Ap-
plicants then determined the percentage of pecple who would be
awakened at those EPNdB values. The Lukas report gives the
percentage of people who would be awakened at any EPNdB value.
That percentage, divided by 100, is the probability of awak-
ening any one person exposed to that EPNdB. It is only neces-
sary to awaken one person in a household in order to assure
that the whole household will be alerted. U.S. Census data in-
dicate that 18.5% of the households in the Harris EPZ have one
person; 29.5% have 2 persons; 19.6% have 3 persons; and the re-
maining 32.4% have 4 or more persons. Applicants therefore
calculated the probability of awakening one person for 18.5% of
the houses; the probability of awakening one out of two persons
for 29.5% of the houses; the probability of awakening one out
of three persons for 19.6% of the houses: and the probability
of awakening one ocut of four persons for 32.4% of the houses.
Summed over all 152 housing categories, this data demonstrated

that at least one perscn would be awakened in 69% of the

14/ Because Applicants' EPNdB calculations were performed as-
suming a total siren operating time of 10 minutes, Applicants’
computations are conservative in light of the 12 minute op-
erating time planned by the State of North Carolina. Keast
et al. at 24-25.
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households in the EPZ. Based upon information from Arbitron
Rating Service on the population already awake between 1 a.m.
and 6 a.m., 3% was added, to conclude that a total of 72% of
the households would be directly alerted by the Harris siren
system under the conditions postulated in Eddleman 57-C-3.
Keast et al. at 9, 22-23.

30. The NRC Staff/FEMA sleep awakening analysis was based
primarily upon a study by Horonjeff and others.l5, Specifical-
ly, based on the Horonjeff study, Single Event Level ("SEL") in
dBA was selected as the appropriate measure for the combined
effect of sound level and duration.l16/ Further, the NRC
Staff/FEMA analysis relied upon curves representing the arousa-
bility from sleep of various age groups, derived from the
Horonjeff study. Kryter at 18, 20-23.

31. With the dBA levels of the sirens outdoors converted
into indoor SELs (Kryter at 26, 28), the NRC Staff/FEMA analy-
sis then determined the number of people who would be alerted

at those SEL values. The arousal probabilities for one-person

iS5/ £See Horonjeff, R.D.; Bennett, R.L.; and Teffeteller, S.R.;
Sleep Interference, EA-1240, Vol. 2, Project 852, Electric
Power Research Institute, Palo Alto, CA 34304 (1979); and
Horonjeff, R.D.; Fidell, §.; Teffeteller S.R.; and Green, D.M.:
Behavioral Awakening as Functions cf Duratiorn and Detectability
of Noise Intrusions in tne Home. J. Sound & Vib., Vol. 84,

Ne. 3, 1982, pp. 327-36. Kryter at 9, 33.

16/ The SEL measure used in the NRC Staff/FEMA analysis is

thus conceptually comparable to the EPNdBE measure employed in
Applicants' analysis.

-



households (based on the Horonjeff curves) were applied to
households varying in size, with a variable number of adult
household members, assuming a siren signal sounded 3 times, for
3 minutes each time.l7/ The NRC Staff/FEMA presented results
for three basic attenuation categories (all houses with windows
open, half with windows open, and all with windows closed),
broken out to differentiate between the first, second and third
siren activations, and distinguishing between the time period
12-2 a.m. and the time period 2-6 a.m. The NRC Staff/FEMA re-
sults do not separate the percentage awakened by the sirens
from the percentage where someone was already awake at the time
of the signal; rather, they combine the twoc percentages. In
addition, the NRC Staff/FEMA results are expressed both as a
percent of people aroused or awake, as well as a percent of
households aroused or awake. Nehnevajsa at 14-16.

32. Given the differing assumptions and methodclogies em=-
ployed by Applicants and the NRC Staff/FEMA, and considering
the differing ways in which the two parties have expressed
their results, it is difficult to compare the results of the
two analyses directly. Nevertheless, Applicants' estimate of

72% of households alerted is at least generally comparable to

17/ Thus, like Applicants' computations. the NRC Staff/FEMA
calculations are also conservative, given the effective

12 minute siren operating time planned by the State of North
Carclina. Keast et al. at 24.



the NRC Staff/FEMA estimate of 70.5% of households alerted at
2-6 a.m. (72.3% at 12-2 a.m.), after 9 minutes of siren
activation, assuming half the houses with windows open.18/

Tr. 9569 (Keast); Nehnevajsa at 15. The results of the differ-
ent but complementary analytical approaches taken by the NRC
Staff /FEMA and by Applicants thus generally confirm one anoth-
er.

33. Dr. Bassiouni appears to challenge the awakening
curves on which the NRC Staff/FEMA analysis relies. Instead,
Dr. Bassiouni would rely upon a 1962 German Study of "the ef-
fectiveness of air raid sirens for alerting a sleeping popula-
tion." According to Dr. Bassiouni, that study "concluded that
a 60 dB signal was necessary for 60% alerting."19/ Eddleman

Ex. 73 at 5; Eddleman Ex. 74 at 3, 18, 35.20/ However,

18/ 1In a June 1985 survey in the aftermath of a tornado, some
83.6% of respondents indicated that they typically sleep with
their bedroom windows open. Based on that information, the NRC
Staff/FEMA assumption that half the houses have windows open
may be conservative. Nehnevajsa at 15.

19/ As noted elsewhere, when the Board requested (through
Staff counsel) a copy of the German Study, Dr. Bassiouni pro-
vided a copy in German, with only the captions on the tables
and graphs translated. There is no indicaticn that

Dr. Bassiouni or anyone on the AT! staff reads German. If that
is true, it would appear that the Bassiouni Statement was based
solely on the tables and graphs of this apparently unpublished
paper, with no consideration of the explanatory (untranslated)
text of the study.

20/ All references are to the pagination of the translated
versicon of the German Study.



comparison of these figures to those used by Applicants and thg
NRC Staff/FEMA reveals that the conclusions of the German Study
are actually less conservative than the figures used by Appli-
cants and the NRC Staff/FEMA. In other words, use of the
German figures would show a greater percentage of the popula-
tion awakened than would use of the data relied upon by Appli-
cants and the NRC Staff/FEMA.

34. For example, to compare the results of the German
Study to the NRC Staff/FEMA analysis, one must convert sound
level into SEL. Assuming that the 60 dB reference in the
German Study is to C-weighting (as opposed to A-weighting),21/
approximately 3 decibels must be subtracted to convert dBC to
dBA: 60 dBC minus 3 equals 57 dBA. Lee at 23-25. Next, the
45-second siren duration used in the German tests22,/ must be
converted to seconds, and plugged into the formula in the

Kryter Testimony. Thus, the SEL for the 45-second siren

21/ 1t is unclear whether the German Study used A~-weighting or
C-weighting. For the sake of this analysis, it is assumed that
the German Study used C-weighting, since C-weighting is com=-
monly used to rate sirens (Lee at 5), and since A-weighting was
not widely used in 1962. In any event, the comparison of Ap-
plicants’' analysis to the German Study would not be affected in
any way if the German Study actually used A-weighting; and,
while the difference would be narrowed, the NRC Staff/FEMA
analysis would still be conservative relative to the German
Study.

22/ The German tests used a l-minute test period, in which
test subjects were exposed to 45 seconds of sound, with arn ad-
ditional 15 seconds to record their responses to the signal.
Eddleman Ex. 74 at 16, 18.
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Applicants' Ex. 54 at 1. According to Dr. Bassiouni:

A computer analysis of alerting in an
EPZ was run to illustrate the effectiveness
of multiple notification and cascading con-
cepts associated with word-of-mouth commu-
nications. The analysis used a data set
for a hypothetical EPZ. It showed the me~
chanical COA ["chance-of-alert"| from si-
rens alone was 71% for this model.

- * * *

* * * The significant finding about
the cascade effect is that if even a small
percentage of alerted people attempts to
alert others, the final COA is very high.
For example, if only 20% of those per-
sons alerted by sirens each notifies four
new people, the resulting COA is close to
99%.
Applicants' Ex. 54 at 2-3. Dr. Bassiouni concludes:
Obviously the word-of-mouth notifica-
tion concept is too important to ignore.
Siren systems for alerting the public
should be designed or modified to capital-
ize on this natural phenomenon by which the
final incremental alerting can be achieved.
Applicants' Ex. 54 at 3. This conclusion stands in stark con-
trast to the assertion in the Bassiouni Statement that "ATI
does not believe that [informal alerting) should be heavily
relied upon to validate the effectiveness of nighttime notifi-

cation." Eddleman Ex. 73 at 6.
54. Moreover, the existence and efficacy of informal no-
tification processes are recognized in Commission case law.

See, e.g., Duke Power Co. (Catawba Nuclear Station, Units 1 and

2), LBP-84-37, 20 N.R.C. 933, 973 (1984); Southern California
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Edison Co. (San Onofre Nuclear Generating Station, Units 2 and
3), LBP-82-46, 15 N.R.C. 1531, 1534-35 (1982). Accordingly, we
discount Dr. Bassiouni's views and conclude =-- on the basis of
historical experience in actual emergencies, as well as the
professional judgment of Dr. Mileti and Dr. Nehnevaisa and Com=-
mission precedent -- that informal notification can be relied
upon in emergency planning as a component of public notifica-
tion in the event of an actual emergency. Keast et al. at 42;

Nehnevajsa at 8.

D. CONCLUSION

55. The public alert and notification system for the
Harris EPZ is comprised of three elements -~ an extensive sys-
tem of fixed sirens located throughout the EPZ (designed to ex-
isting, FEMA design objectives and criteria), a comprehensive
mobile alerting plan, and the empirically well-established in-
formal notification processes which occur naturally in
emergencies. In response to Eddleman 57-C-3, both Applicants
and the NRC Staff/FEMA analyzed the public alert and notifica-
tion system under the night-time conditions specified in that
contention. Us.ng different -- but fundamentally consistent ==
methodologies, the two reached similar conclusions: Applicants
determined that the fixed siren system and informal notifica-
tion processes would alert approximately 88% of EPZ households

within 15 minutes, while the NRC Staff/FEMA analysis (which did
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not reflect the revised EBS message) predicted that 87.8% of
the population would be alerted within 15 minutes. (The mobile
alerting system, which was not considered in the quantitative
analysis of either party, also can be expected to alert some
additional incremental proportion of the population in the same
time perioed.)

56. In reaching its conclusion on the adequacy of the
Harris alert and notification system, the Board acknowledges
the significant role of the Commission in the development of
the design objectives and criteria which FEMA and the NRC Staff
have used since 1980 to evaluate this system (and others across
the country) against the Commission's regulations. The Board
is mindful, too, of the deference which the Commission accords
to FEMA's views on this subject. Finally, the Board is cogni-
zant of the Commission's express intent to afford a degree of
flexibility in the implementation of its public alert and noti-
fication system requirements. Recognizing that the conditions
specified in the contention constitute the "worst case" scenar-
io for public alerting (Tr. 9646 (Keast)), the Board concludes
that the Harris alert and notification system meets the Commis-

sion's regulations, providing "the capability to essentially

complete the initial notification of the public within the
plume exposure pathway Emergency Planning Zone within about 15

minutes" (emphasis supplied).



III. CONCLUSIONS OF LAW

57. This is a contested proceeding on an applica%tion for
an operating license for a utilization facility. The Board has
not determined that a serious safety, environmental, or common
defense and security matter exists. See 10 C.F.R. § 2.760a.
Other findings required to be made prior to the issuance of an
operating license, except for any remaining matters in contro-
versy, are to be made by the Director of Nuclear Reactor Regu-
lation. See id. and 10 C.F.R. § 50.57.

58. In reaching this decision, the Board has considered
all the evidence submitted by the parties and the entire record
of this proceeding, consisting of the Commission's Notice of
Hearing, the pleadings filed by the parties, the %transcripts of
the hearing and the exhibits received into evidence. All is-
sues and proposed findings presented by the parties, and not
addressed in the Board's decision, are deemed to be without
merit or unnecessary to the decision. The Board's findings of
fact are supported by reliable, probative and substantial evi-
dence in the record.

59. If the Board, in its partial initial decisions, de=-
cides all matters in controversy in favor of authorizing op-
eration of the facility, it should conclude that, as to the
matters resolved in those decisions, the Director of Nuclear
Reactor Regulation would be authorized, upon making the requi-

site findings with respect tc matters not resoclved in those



decisions, to issue to CP&L a license to operate the Shearon
Harris Nuclear Power Plant. Such authorization by the Board
would not be deemed granted, however, until the Board resoclves
the ocutstanding emergency preparedness matters in controversy

or issues a further order to the contrary.

IV. ORDER
60. WHEREFORE, THE BOARD ORDERS, in accordance with
10 C.F.R. §§ 2.760(a) and 2.762, that its Partial Initial Deci~-
sion on this matter shall constitute the final action of the
Commission thirty (30) days after the date of its issuance, un-
less an appeal is taken in accordance with section 2.762 or the
Commission directs that the record be certified to it for final
decision. Any Notice of Appeal from the decision must be filed
within ten (10) days after service of the decision. A brief in
support of the appeal must be filed within thirty (30) days
(forty (40) days in the case of the NRC Staff) after filing the
Netice of Appeal. Any party which is not an appellant may file
a brief in support of or in opposition to the appeal within

thirty (30) days (forty (40) days in the case of the NRC Staff)
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after the period has expired for the filing and service of the

briefs of all appellants.

Dated:

December 9,

1985

Respectfully submitted,

Theoan A LT

Thomas A. Baxter,

Delissa A. R1dqway

SHAW, PITTMAN, POTTS & TROWBRIDGE
1800 M Street, N.W.

Washington, D.C. 20036

(202) 822-1000

Richard E. Jones

Dale E. Hollar

CAROLINA POWER & LIGHT COMPANY
P.O. Box 1551

Raleigh, North Carolina 27602
(919) 836-7707

Counsel for Applicants
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APPENDIX A

WRITTEN TESTIMONY RECEIVED INTO EVIDENCE

Following
Witness Transcript Page
Carter, Thomas F. 9690
Testimony of Thomas F. Carter
Regarding Eddleman Contention 57-C=3"
Joyner, Alvin H. 9375
Testimony of David N. Keast,
Alvin H. Joyner and Dennis S. Mileti
on Eddleman 57-C-3
(Night-time Notification)"
Keast, David N. 9375
"Testimony of David N. Keast,
Alvin H. Joyner and Dennis S. Mileti
on Eddleman 57-C-3
{Night-time Notification)"
Kryter, Karl D. 9690
Testimony of Karl D. Kryter
Regarding Eddleman Contention 57-C-3"
Lee, Van M. 9630
"Testimony of Van M. Lee
Regarding Eddleman Contention 57-C-3"
Mileti, Dennis S. 9375

Testimony of David N. Keast,

Alvin H. Joyner and Dennis S. Mileti
on Eddleman 57-C-3

(Night-time Notification)"

Nehnevajsa, Jiri 9690

Testimony of Jiri Nehnevajsa
Regarding Eddleman Contention 57-C-3"



Exhibit
Number

App. Ex.
App. Ex.
App. Ex.
App. Ex.
App. Ex.

46

47

48

49

54

APPENDIX B

EXHIBITS
Identified At
Description Transcript Page
Map of Harris EPZ, 9369

showing siren loca-
tions, nighttime
siren coverage con=-
tours and house
locations. Prepared
by HMM Associates
(September 1985)

Map, Revised 60 dBC 9427-28
Coverage Within the

EPZ of the Shearon

Harris Nuclear Power

Plant. Prepared by

Acoustic Technology,

Inc. (October 1, 1985)

EPA-600/1-77=-010, 9614-15
"Measures of Noise

Level: Their Rela-

tive Accuracy in

Predicting Objective

and Subjective Re-

sponses to Noise

During Sleep," by

Jerome S. Lukas

(February 1977)

Excerpts from State 9966-67
and County Emergency

Plans, relating to

mobile alerting (cita-

tions at Tr. 9633-34)

"Prompt Notification 10213-14
of 100% of People in

the EPZ," by M. Reada

Bassiouni, reprinted

from Power Engineering

(September 1983),

pages 47-49

Admitted At
Transciipt Page

9372

9433-34

9614-15

9966-67

10225



Exhibit
Number

WE Ex.

WE Ex.

WE EXx.

WE Ex.

68

69

69-B

70

71

Description

Identified At
Transcript Page Transcript Page

Admitted At

First page of data
sheet, captioned
"Measurement of
Acoustic Properties
of Homes In the
Shearcn Harris EPZ,"
for House #1

Two tables, "July
Monthly Average
Meteorological Para-
meters" at RDU, for

l a.m. and 4 a.m.
(1973-1984)
Table, "CP&L Harris

Onsite Meteoroclogi-
cal Data For the
Period 1973 through
6/30/85, 1 AM through
___ AM, Months of
June, July and August
(8 pages)

Kryter, K., The
Effects of Noise on
Man (Academic Press,
New York, 1970),
pages 471-83

Driscoll, D.A., J.P.
Dulin, Jr., and D.N.
Keast, "Attenuation
of Northern Dwell=-
ings To A Linear
Source of Noise"
(presented at 95th
Congress of The
Acoustical Society
of America, Providence,
R.I., May 1978)

Per stipulation memorialized

in "Wells Eddleman's Letter

re: Exhibit Numbers on Con=-
tention 57-C-3," dated 11/26/85

Per stipulation memorialized

in "Wells Eddleman's Letter

re: Exhibit Numbers on Con-
tention 57-C-3," dated 11/26/85

Per stipulation memorialized

in "Wells Eddleman's Letter

re: Exhibit Numbers on Con-
tention 57-C-3," dated 11/26/85

Per stipulation memorialized

in "Wells Eddleman's Letter

re: Exhibit Numbers on Con-
tention 57-C-3," dated 11/26/8%

Per stipulation memorialized

in "Wells Eddleman's Letter

re: Exhibit Numbers on Con=-
tention 57-C-3," dated 11/26/85




Exhibit
Number

WE Ex. 72

Description

Data sheets, caption-
ed "Measurement of
Acoustic Properties
of Homes In The

Identified At
Transcript Page

Admitted
Transcript

At
Page

Marked for Identification

(per "Wells Eddleman's
Letter re: Exhibit
Numbers on Contention

Shearon Harris EF2Z,"
for Houses #2 - #13

Four data sheets,
captioned "Noise Mea-
surement of Window
Air Conditioner in
Bedroom"

Anon, "Noise in Urban and Surburban Areas,"
Report FT/TS-26 (Federal Housing Administra-
tion, Department of Housing and Urban Develop-
ment, March 1968)

Anon, "House Noise Reduction Measurements For
Use in Studies of Aircraft Flyover Noise,"
SAE Aerospace Information Report AIR 1081,
(Society of Automotive Engineers, New York,
October 1971)

Three tables, captioned "Housing Units Within
Shearon Harris EPZ With Storm Windows," "Dis-
tribution of Housing Units By Age and By
Window Area Requirements, Shearon Harris EPZ,"
and "Exterior Material of Yearround Housing
Units, 1982, Shearon Harris EP2"

Carter, T.M., S. Kendall, and J.P. Clark,
"Household Response to Warnings," International
Journal of Mass Emergencies and Disasters, 1,
1:95-104 (1983)

Mileti, D., T.E. Drabek, and J.E. Haas, Human
Systems in Extreme Environments (Boulder:
Institute of Behavioral Science, University of
Colorado, 1975), pages 44-45

Lindell, M.K. et al., Planning Concepts and

Decision Criteria For Sheltering and Evacuation
In A Nuclear Power Plant Emergency, AIF/NESP-031
(Washington, D.C. 1985), pages 5-15 through 5-17

Only

57-C-3," dated 11/26/85)



Exhibit
Number

WE Ex. 73

Identified At
Description Transcript Page

Admitted At
Transcript Page

"ATI Review of Pre- 10211-12
filed Testimony,

Eddleman Contention

57-C=-3, Shearon Harris

Nuclear Power Plant

Licensing Hearings"

"Abschlussbericht: 10212
Untersuchungen uber die
Wirkung von Wecksignalen
auf Schafer verschiedener
Schlaftiefen und Disposi-
tionen," translated:
"Final Report: Studies
of the Effects of Waking
Signals on Sleepers With
Different Depths of Sleep
and Dispositions" (Insti-
tute for Phonetics and
Communications Research
University of Bonn, 1962)

10225

10214-15,

10225
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NUCLEAR REGULATORY COMMISSION
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BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

CAROLINA POWER & LIGHT COMPANY
and NORTH CAROLINA EASTERN
MUNICIPAL POWER AGENCY

Docket No. 50-400 OL

(Shearon Harris Nuclear Power
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CERTIFICATE OF SERVICE

I hereby certify that copies of "Applicants' Proposed
Findings of Fact and Conclusions of Law on Eddleman 57-C-3
(Night-time Notification)" were served this 9th day of
December, 1985, by hand delivery to those identified by an as-
terisk, by Federal Express to those identified with two as-
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prepaid, to all others listed on the attached Service List.

o H. 8,7

Thomas A. Baxter, P.C.
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