UNITED STATES OF AMERICA
NUCLEAR REGULATORY 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)

APPLICANTS' PROPOSED FINDINGS OF FACT AND
CONCLUSIONS OF LAW ON EMERGENCY PLANNING MATTERS

Thomas A. Baxter, P.C,
Delissa A. Ridgway
SHAW, PITTMAN, POTTS & TROWBRIDGE .

Richard E. Jones
Dale E. Hollar
CAROLINA POWER & LIGHT

Counsel for Applicants

August 1, 1985

85080602468 890801
PDR ADOCK 05000400
PDR




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARDES

In the Matter of

CAROLINA POWER & LIGHT COMPANY
and NORTH CAROLINA EASTERN Docket No. 50-400 OL
MUNICIPAL POWER AGENCY

(Shearon Harris Nuclear Power
Plant)

APPLICANTS' PROPOSED FINDINGS OF FACT AND
CONCLUSIONS OF LAW ON EMERGENCY PLANNING MATTERS

Thomas A. Baxter, P.C.
Delissa A. Ridgway
SHAW, PITTMAN, POTTS & TROWBRIDGE

Richard E. Jones
Dale E. Hollar
CAROLINA POWER & LIGHT COMPANY

Counsel for Applicants




TABLE OF CONTENTS

INTRODUCTION AND BACKGROUND
FINDINGS OF FACT
A. EPJ Contentio

B. EPJ Contention 2:
Transportation

EPJ Contention 3: Emergency Worker Response

EPJ Contention 4: Evacuation of Schools
EPJ-4(a): Student-age School Bus Drivers

: EPJ-4(b): Role Strain in Adult School
Bus Drivers

EPJ-4(c): Resources for School Evacuation....

EPJ-4(d): Parents Picking Up Children
at Schools

EPJ Contention 5: Transportation for
Non-ambulatory

Eddleman 30: Quantities of Potassium
Edcleman 57-C-3: Public Notification
Eddleman 57-C-7: List of Hospital
Eddleman 57-C-10: Protection
Institutional, Commercial and Ind

Structures

Edd)»ran 57-C=13: Protection Fa
Hospitals and Nursing Homes

Eddleman 144:

Eddleman 154:




111.

Iv.

Eddleman 213: Boater Notification.................
Eddleman 213-a: Implementing Procedures...........

Eddleman 215: Conservatisms in Evacuation
B BRI v s 5n w5 b e T B B B R B B

P Eddleman 215(1): Assumption of Evacuation
R e g ) e SR

& Eddleman 215(3): Assumption That Households
Without Cars Will Evacuate at Rate of One
G PR BUEESRRE. i v a5 oy b o nien w ) b 8

Eddleman 224: We:ther Conditions Assumed in
Bvacuation Tinme Estinates. . .. .cscicscssscasnsssosss

Eddleman 240: Decontamination of Evacuees.........
CCNC 2: Adequacy of Sheltering........ccoeeeevesns

CCNC 8: Staffing of State Radiation
FEDUSORELIOR. BUEVESE : s ¢ 0t 55 460 5665 s-00s 08 08 6650 6400000

CHANGE 17: Notification of Hearing-Impaired.......

Wilson 12(b)(2): Use of One Car Per Family For
BRI R I 075 2 1 5 TS 6 e OB 5 b Tl e T T L T s . s 8

Wilson 12(b)(3): Persons Without Private
SPRREPDOEEACION : s o s e s sas s s s so b s s E et st e s aassnesvse

CONCLUSIONS OF LAW. . . v cocoovesssssnessonscsvnsosvsssvsnane

Appendix A: Written Testimony Received Into Evidence

Appendix B:

Exhibits



August 1, 1985

UNITED STATES OF AMERICA
NUCLEAR REGULATORY 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)

APPLICANTS' PROPOSED FINDINCS OF FACT AND
CONCLUSIONS OF LAW ON EMERGENCY PLANNING MATTERS

I. INTRODUCTION AND EACKGROUND

8 The Licensing Board will be issuing its third Partial
Initial Decision in this contested proceeding on the applica-
tion of Carolina Power & Light Company ("CP&L") and North
Carolina Eastern Municipal Power Agency (collectively "Appli=-
cants") for a license to operate the Shearon Harris Nuclear
Power Plant ("Harris Plant" or "SHNPP"). The general history
of the case is summarized in the Board's Partial Initial Deci-
sion on Environmental Matters, LBP-85-5, 21 N.R.C. 410 (1985).

ae This partial initial decision will resolve all emer-

gency planning matters raised as contested issues by the




parties.l/
J. The following emergency planning contentions were

admitted by the Board:

EPJ Contentions 1, 2, 3, 4, and 5
Eddleman 30, 57-C-3, 57-C-7, 57=-C-10,
57-C-13, 144, 154, 213, 213-a, 215(1),
215(3), 224, 227-S, and 240

CCNC 2 and 8

CHANGE 17, 25, 30, and 31

Wilson 11, 12(b)(2), and 12(b)(3)

See Memorandum and Order (Ruling on Wells Eddleman's Proposed
On-Site Emergency Planning Contentions) at 5, 11-12

(November 1, 1983) [admitting Eddleman 144 and 154]; Order
(Ruling on Various Procedural Questions and Eddleman Contention
15AA) at attached Transcript of May 2, 1984 Prehearing Confer-
ence, Tr. 971-75, 975-77, 989, 993-94, 995-99 (May 10, 1984)
[admitting EPJ 1 and 2, CHANGE 17, 25, 30, and 31, Wilson 11,
CCNC 2 and 8); Further Rulings on Admissibility of Offsite
Emergency Planning Contentions Submitted by Wells Eddleman at
14-15, 16-18, 19-22, 26 (June 14, 1984) [admitting Eddleman 30,
57-C-3, 57-C-10, 57-C-13, 213, and 224]; Final Set of Rulings
on Admissibility of Offsite Emergency Planning Contentions,

Ruling on Petition For Waiver of Need for Power Rule, and

1/ Applicants have assumed here that this decision will in-
clude the Board's decision on Eddleman 57-C-3, no+ sched-
uled for hearing on September 24, 1985. If the Board is
prepared to issue this decision prior to its ruling on
Eddleman 57-C-3 ~=- a course to which Applicants would not
object == this proposed finding should be modified accord-
ingly.



Notice of Upcoming Telephone Conference Call at 7-10, 15-21,
29-32, 50-53, and 56 (August 3, 1984)2/ [admitting Eddleman
57-C-7, 213-a, and 240, Wilson 12(b)(2) and 12(b)(3), and EPJ
3, 4, and 5]; and Rulings on Specification of Eddleman Offsite
Emergency Planning Contention 215 and on the Admissibility of
Eddleman Contentions on the Public Information Brochure at 1-4,
7 (October 4, 1984) [admitting Eddleman 215(1), 215(3), and
227-8).

4. CHANGE 25, 30, and 31 were subsequently withdrawn by
CHANGE in its Withdrawal of Contentions (September 18, 1984).
Eddleman 227-S was settled by agreement of the parties. See
Order Approving Settlement of Eddleman 227-S (January 7, 1985).
Further, Wilson 11 was withdrawn. See Memorandum and Order
(Ruling on Remaining Summary Disposition Motions) at 1 n.1l
(April 24, 1985).

5. In addition, in a series of several memoranda and or-
ders, the Boarcd announced its decisions to grant Applicants'
motions for summary disposition of EPJ 1, 2, 3, 4(a), 4(c),
4(d), and 5, Eddleman 30, 57-C-7, 57-C=-13, 144, 154, 213,
213-a, 215(1), 215(3), 224, and 240, CCNC 2 and 8, CHANGE 17,
and Wilson 12(b)(2) and 12(b)(3). These summary rulings were
provided to meet the needs of the parties, in view of the hear-

ing schedule, in planning the preparation of their direct

2/ LBP-84-29B, 20 N.R.C. 389 (1984).



cases. It was anticipated that the Board would memorialize the

reasons for its decisions on these motions in the Partial Ini-
tial Decision on Emergency Planning Matters. See, e.g., Memo-
randum and Order (Ruling on Eleven Summary Disposition Motions)
at 2 (February 27, 1985); Memorandum and Order (Ruling on Re-
maining Summary Disposition Motions) at 1-2 (April 24, 1985).

6. EPJ Contention 4(b) and Eddleman 57-C-10 were the
subject of evidentiary hearings convened in Apex, North
Carolina on June 24 and 25, 1985. A hearing on the remaining
emergency planning contention =-- Eddleman 57-C=3 == is sched-
uled for September 24, 1985. An evening session, on June 24,
1985, was devoted to limited appearance statements, under 10
C.F.R. § 2.715(a).

T The evidentiary record includes the written and oral
testimony of the witnesses presented by Applicants and the wit-
nesses presented by the NRC Staff/FEMA.3/ Intervenors offered
no witnesses. Appendix A identifies, by witness, the location
of the written testimony in the transcript.

8. The record also includes the exhibits received into
evidence. Appendix B lists the exhibits identified, and indi-
cates the Board's ruling on any offers of exhibits into evi-

dence.

3/ Applicants presented a total of three witnesses on EPJ
4(b) and Eddleman 57-C-10. The NRC Staff/FEMA presented
two witnesses on those contentions.




II. FINDINGS OF FACT

A. EPJ Contention 1: Snow and Ice Removal

9. [Board to insert decision granting summary disposi=-
tion. See Memorandum and Order (Ruling on Eleven Summary Dis-
position Motions) at 1-2 (February 27, 1985); Applicants' Mo~
tion for Summary Disposition of EPJ-1 (December 10, 1984); NRC
Staff Response in Support of Applicants' Motion for Summary
Disposition of EPJ-1 (January 16, 1985); and CHANGE Response to
Motions for Summary Dispcsition EPJ-1 and EPJ-44/ (March 11,
1985). )

B. EPJ Contention 2: Persons Without Private Transportation

10. [Board to insert decision granting summary disposi=-
tion. See Tr. 7602-03; Order (Confirming Decisions From Tele-
phone Conference Call) at 1 (May 21, 1985); Applicants' Motion
for Summary Disposition of Wilson 12(b)(3) and EPJ-2
(January 14, 1985); NRC Staff/FEMA Response in Support of
Applicants' Motions for Summary Disposition of Eddleman Con=-
tention 215(3), Wilson Contentions 12(b)(2), and 12(b)(3) and
EPJ Contention 2 (February 27, 1985'; Applicants' Letter to the

ASLB regarding the State of North Curolina's change of policy,

4/ Note that CHANGF's Response was filed well after the Board
had ruled on Applicants' Motion.



addressing EPJ-2 and Wilson 12(b)(3) (April 18, 1985); Supple-
mental Aflidavit of Joseph F. Myers on EPJ-2 (April 25, 1985);
and Applicants' Letter to ASLB advising that CHANGE does not
intend to file a response to the Supplemental Affidavit cof
Myers on EPJ-2 and that NRC Staff/FEMA position on motion is
not affected by Supplemental Affidavit (May 9, 1985).]

C. EPJ Contention 3: Emergency Worker Response

11. [Board to insert decision granting summary disposi=-
tion. See Memorandum and Order (Ruling on Remaining Summary
Disposition Motions) at 2-3 (April 24, 1985); Applicants' Mo-
tion for Summary Disposition of EPJ-3 (January 11, 1985); and
NRC Staff/FEMA Response to Applicants' Mctions for Summary Dis-
position of Contentions EPJ-3, EPJ-4(a), and EPJ-4(b)
(February 27, 19€5).]

D. EPJ Contention 4: Evacuation of Schools

1. EPJ-4(a): Student-age School Bus Drivers

12. [Board to insert decision granting summary disposi=-
tion. See Memorandum and Order (Ruling on Remaining Summary
Disposition Motions) at 2-3 (April 24, 1985); Applicants' Mo~
tion for Summary Disposition of EPJ-4(a) (January 11, 1985);
Supplemental Affidavit of Edwin H. Harris, Jr. on EPJ-4(a),
4(b) and 4(c) (March 22, 1985); NRC Staff/FEMA Response to

Applicants' Motions for Summary Disposition of Contentions



EPJ-3, EPJ-4(a), and EPJ-4(k) (February 27, 1985); NRC Staff's
Letter to ASLB, advising that NRC Staff/FEMA Response to Motion
is not affected by Supplemental Affidavit of Harris (March 28,
1985); CIANGE Response to Motions for Summary Disposition of
EPJ-1 and EFJ-4 (March 11, 1985); and CCNC's Letter advising
that it does not intend to file a response to Supplemental Af-
fidavit of Harris (April 1985).]

2. EPJ-4(b): Role Strain in Adult School Bus Drivers

13. As originally admitted, Contention EPJ-4(b) asserted:

Adult [school] bus drivers

have minimal education and

are paid very low wages.

They cannot be trusted to

put their jobs above family

obligations or to perform

adequately in emergency sit-

uations.
The sole issue actually litigated under EPJ-4(b) was more lim-
ited. In ruling on Applicants' motion for summary dispostion,
the Board expressly "rule(d] out litigation on whether the
wages the adult drivers are paid and the education they've re-
ceived are so low that they 'cannot be trusted' to perform
their public duties competently in an emergency." The Board
focused on adult school bus drivers (as opposed to student-age
drivers) based on its reasoning that adult school bus drivers
"would very likely not already be at the schools when they were
called upon to evacuate the schools, and are more likely than

the student drivers are to have family obligations." The Board



therefore concluded that, in the event of an evacuation, "adult
drivers woula very likely have the opportunity student drivers
would not have -- to weigh conflicting obligations." In short,
the only issue remaining for litigation was "role conflict" or
"role strain" (between family obligations and emergency; re-
sponse roles) in adult school bus drivers in the event of an
evacuation due to a radiological emergency at the Harris plant.
Memorandum and Order (Ruling on Remaining Summary Disposition
Motions) at 8-9 (April 24, 1985).

14. Applicants' testimony on EPJ-4(b) was presented by a
panel of two experts, Dr. Dennis S. Mileti and Mr. Joseph F.
Myers. Dr. Mileti is a Professor in the Department of Sociolo=-
gy and Director of the Hazards Assessment Laboratory at
Colorado State University, specializing in those areas of study
dealing with organizations, hazards, policy and methods (with a
particular emphasis on public response to emergencies).

Mr. Myers is the Director of the Division of Emergency Manage-
ment ("DEM") of the North Carolina Department of Crime Control
and Public Safety. The basic responsibilities of DEM include
fulfilling the State's role in emergency planning for natural
and manmade disasters, in responding to and recovering from di=-
sasters, and in mitigating their effects. Mr. Myers has been
employed by DEM for more than nine years, and has r:sponded to
hundreds of emergencies during that period. Indeed, he coordi-

nated the State's response to more than 100 emergencies in his



first five months as Director of DEM (from February 1985 to the
time of the hearings in late June 1985). Testimony of Joseph
F. Myers and Dennis S. Mileti on EPJ Contention 4(b) (Role
Strain in Adult School Bus Drivers), ff. TIr. 7782 (hereinafter
"Myers/Mileti"), at 2-5.

15. The NRC Staff/Federal Emergency Management Agency
("FEMA") filed the written testimony of Messrs. John C. Heard
and Thomas I. Hawkins.5/ Messrs. Heard aad Hawkins are em-
ployed by FEMA in the Natural and Techno.ogical Hazards Divi-
sion, Technological Hazards Branch, Region IV, Atlanta,
Georgia. As Branch Chief and Emergency Management Program Spe-
cialist, respectively, Messrs. Heard and Hawkins are responsi-
ble for providing assistance to State and local governments in
the preparation of radiolocgical emergency response plans, re-
viewing the plans, and evaluating exercises of the plans to as-
sure compliance with NUREG-0654/FEMA-REP-1, Rev. 1 6/
("NUREG-0654") and applicable regulations. Testimony of John
C. Heard and Thomas I. Hawkins, Federal Emergency Management
Agency, Regarding Emergency Planning Contentions Eddleman
57-C-10 and EPJ-4~b, ff. Tr. 8130 (hereinafter
"Heard /Hawkins"), at 1-2.

S/ The FEMA testimony on EPJ-4(b) was admitted to the record
by stipulation, without cross-examinati-.. Tr. 7891-92.

6/ The full title of this joint NRC/FEMA guidance document is
"Criteria for Preparation and Evaluation of Radiological
Emergency Response Plans and Preparedness in Support of
Nuclear Power Plants."



16. "Role conflict" -« or, more accurately, "role strain"
== is a social science concept which denotes the difficulty

felt by an individual in fulfilling different role obligations

at the same time. Myers/Mileti at 6. Contention EPJ-4(b) man=-

ifests Joint Intervenors' concern that, in an emergency, adult

school bus drivers will experience feelings of "strain" between
their roles as family members and their roles as emergency
workers.

17. 1Initially, the Board is constrained to note the rela-
tively small size of the population of adult bus drivers, with
which EPJ-4(b) is concerned. Of a total of approximately 96
bus drivers to be used in school evacuation, only approximately
38 would be adults. Approximately 15 of these 38 live in the
Harris plume exposure pathway emergency planning zone; and, of
those 15, only 3 have pre-school children, or disabled or aged
relatives at home during school hours. Two of these three typ-
ically have other competent adult family members at home during
school hours. While these numbers obviously will fluctuate
somewhat over time, it is reasonable to expect that those
serving as drivers during the 1984-85 school year would be typ-
ical of coming school years. Consequently, it can be expected
that only a very few of the adult bus drivers are likely to
have dependents at home during school hours for whom arrange=
ments would need to be made. Myers/Mileti at 10. These fig-

ures illustrate the divecrsity of modern living situations, and



dispel any stereotype-based assumptions that all adult bus
drivers would be subject to feelings of "strain" between family
obligations and their roles as emergency workers in the event
of an emergency at the Harris plant. Tr. 7793-94 (Mileti).

18. Moreover, Joint Intervenors fail to distinguish be-
tween "role strain," which is a mental state (a feeling of con-
cern and unease), and "role abandonment," which is a type of
behavior. Myers/Mileti at 11; Tr. 7783 (Mileti). The Board
here is concerned with the behavior of emergency workers =- in
particular, whether adult school bus drivers will assist with
school evacuation in an emergency. Thus, the Board is con-
cerned witl. the occurrence of "role strain" only to the extent
that such feelings can be expected to affect emergency worker
behavior by resulting in "role abandonment." All the evidence
of record points to a contrary conclusion. See, e.g., Tr.
7793-94 (Mileti, Myers); Tr. 7813-14, 7850 (Mileti).

19. Dr. Mileti surveyed the more than three decades of
disaster research literature for studies of "role strair" and
"role abandonment" in emergency workers. Myers/Mileti at 7-8,
11-15; Tr. 7787-88, 7802 (Mileti). The present controversy
over role strain in workers in radiological emergencies can be
traced to the widely-quoted article by Lewis Killian, "The Sig-
nificance of Multi-Group Membership in Disaster,”" American

Journal of Sociology, January 1952, pp. 309-314. Myers/Mileti
at 7. See also Long Island Lighting Co, (Shoreham Nuclear

elle



Power Station, Unit 1), LBP-85-12, 21 N.R.C. 644, 672 (1985).

Killian's article has been used repeatedly to explain the "role
conflict" concept in introductory textbooks and has recently
been used to support a hypothesized "problem" for emergency
planning, that is, that the willingness of emergeicy workers to
do their emergency jobs during a radiological eme 'cency at a
nuclear power plant might initially be constrained by family
obligations. What was intended by Killian as a mere illustra-
tion of a concept has been distorted over the years by some
(primarily by those who have not read Killian's article care-
fully) into the status of a universal truth about behavior in
emergencies. Myers/Mileti at 7.

20. A careful reading of Killian's 1952 article reveals
that he sugges.ed simply that if people have no definite "role"
in an emergency, it will be unclear to them what they should
do. Significantly, in the illustrations Killian used (which
were case studies), those who did have occupational roles rele-
vant to the emergency performed them and even expressed concern
that they could not do more. In addition, Killian, while
seeming to present cases of potential conflict, pointed out
that such perceptions of conflict had no real effect on the
operation of the emergency social system. Thus, an accurate
reading of Killian's original article is that although peocple
with emergency roles will express anxiety about potential con-

flicting obligations in emergencies, they still will perform

-12.



those roles that are more immediately relevant to the emergency
social system. Myers/Mileti at 8.

21. Extensive further research on emergency worker behav-
ior has been conducted since Killian's initial work.
Myers/Mileti at 11-15. These later studies have confirmed that
emergency workers who know that they have emergency roles per-
form their emergency functions in emergencies.7/ Myers/Mileti
at 15. The experts who have devoted their professional lives
to the study of emergency worker behavior are in complete ac-
cord on this issue. Tr. 7876 (Mileti). These well-astablished
principles of emergency worker response would be applicable in
the event of an emergency at a nuclear facility such as the
Harris plant, and would be as applicable to adult bus drivers
as to any other group of emergency workers. Myers/Mileti at
11; Tr. 7847-49 (Myers, Mileti).

22. The absence (for all practical purposes) of evidence
of persons abandoning known emergency roles over a wide range

of emergency events in the past illustrates that there are

7/ Some of the research appears at first blush to suggest a
contrary conclusion, i.e., to indicate that some emergency
workers on occasion have "abandoned" their emergency
roles. However, closer examination of such research re-
veals that the workers are being faulted for failure to do
work which they were never asked to perform. This can
hardly be characterized as true "role abandonment," since
the fundamental tenet of assuring emergency worker re-
sponse is ensuring that emergency workers know that they
have emergency response roles. Tr. 7803, , 783233,
7857-58, 7884 (Mileti).
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assigned emergency roles. Myers/Mileti at 16-17, 20; Tr.
7783-84, 7864 (Mileti). See also Shoreham, supra, 21 N.R.C. at

675 (discussing development of informal "family contingency
plans"); Metropolitan Edison Co. (Three Mile Island Nuclear
Station, Unit Ne. 1), LBP-81-59, 14 N.R.C. 1211, 1488-89 (1981)
(noting testimony of emergency planning coordinator that emer-
gency workers do make prior arrangements to ensure protection
of their families), aff'd, ALAB-697, 16 N.R.C. 1265 (1982),
ALAB-698, 16 N.R.C. 1290 (1982), and CLI-83-22, 18 N.R.C. 299
(1983).

24. Because emergency workers' jobs provide them with
information about the emergency, they have access to accurate
and more informed knowledge of the scope of the risk, and are
therefore better able to assess the "danger" to family members.
In addition, emergency workers fulfill their role obligations
in emergencies because of the cohesiveness of the work group.
People with knowledge of their emergency roles do not wish to
let their co-workers down. Myers/Mileti at 17, 19-20. See
also Shoreham, supra, 21 N.R.C. at 675 (discussing work group

cohesion in an emergency).

25. In ruling on Applicants' motion for summary disposi-
tion, the Board indicated its expectation that adult school bus
drivers "would very likely not already be at the schools when
they were called upon to evacuate the schools." Memorandum and

Order (Ruling on Remaining Summary Disposition Motions) at 8+9

.15.
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emergency worker response. Myers/Mileti at 11,

fM3

(Mileti). In particular:

Training gives the emergency
worker a clear understanding
of what is expected of him
or her -~ of what his or her
emergency role is;

Training makes the worker
aware of the advantages of

1formal family contingency
planning in advance of an
mergency;

Training makes the

aware that the community
the worker's coworkers
depend on him or her; and

Training informs the worker
about the nature of the
risk
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E. EPJ Contention 5: Transportation for the Non-ambulatory

34. |[Board to insert decision granting summary disposi=-
tion. See Memorandum and Order (Ruling on Remaining Summary
Disposition Motions) at 2-3 (April 24, 1985); Applicants' Mo-
tion for Summary Disposition of EPJ-5 (January 14, 1985); NRC
Staff/FEMA Response in Support of Applicants' Motion for Summa-
ry Disposition of Emergency Planning Joint Contention S
(February 27, 1985).]

r. Eddleman 30: Quantities of Potassium lodide
35. [Board to insert decision granting summary disposi-

tion. See Memorandum and Order (Ruling on Remaining Summary
Disposition Motions) at 2 (April 24, 1985); Applicants' Motion
for Summary Disposition of Eddleman 30 (January 14, 1985); NRC
Staff/FEMA Response in Support of Applicants' Motion for Summa-
ry Disposition of Eddleman Contention 30 (February 27, 1985);
Wells Eddleman's Response to Summary Disposition on Contentions

57-C-10, 30, 213-a and 215 (March 11, 1985).]

G. Eddleman 57-C-3: Public Notification at Night

36. (Board to insert decision. An evidentiary hearing on

this contention is scheduled for September 24, 1985,

22«
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Disposition of Eddleman Contention 57-C-10 (January 14, 1985).

NRC Staff and FEMA filed a response in support of this mo-

NRC Staff/FEMA Response to Applicants' Motions for Sum-

y Disposition of CCNC Contention 2 and dleman Contention

(February 27, 1985).

40. On April 24, 1985, the Licensing Board denied Appli-
cants' Motion for Summary Disposition of Eddleman Contention
57-C-10, but ruled out litigation on certain issues otherwise

raised by the contention. The Board specifically ruled out

"the issue of the protective factors afforded by the types of

hoses prevalent in the Harris plume EPZ and commented that
"Applicants undertook a well-designed, well-executed, and thor-
oughly documented review of these protection factors." Memo-
randum and Order (Ruling on Remaining Summary Disposition Mo-

tions at 3 (April 24, 1985). Under the Board's ruling, "[t]he

w3

'

one issue which remains concerning the Applicants
typical sheltering in the Harris plume EPZ the adequacy
review of sheltering other than single-family
d. at 6.
uy Martin, Jr. and Joseph
on behalf of Applicants at the hearing on the

of Eddleman 57 . Mr. Martin is Manager of the Radiological




analyses to determine the sheltering effectiveness of build-
ings. Direct Testimony of Guy Martin, Jr. on Eddleman Con-
tention 57-C-10 (Protection Factors of Institutional, Commer=-

and Industrial Structures), ff. Tr. 7895 (hereinafter

t . The gualifications of Mr. Myers are dis-
cussed supra at ¥ 14. See also Direct Testimony of Joseph F.
Myers on Eddleman Contention 57-C-10 (Protection Factors of In-
stitutional, Commercial and Industrial Structures), ff. Tr.
7897 (hereinafter "Myers"), at 1.

42. Messrs. John C. Heard, Jr. and Thomas I. Hawkins

testified on behalf of the NRC Staff and FEMA. The qualifica-

tions of Messrs. Heard and Hawkins are discussed supra at ¥ 15.

See also Heard/Hawkins at 1-2.

43. The sheltering effec structure is mea-
sured in terms of its Protection Factor (PF). The PF is the
ratio of the radiation dose outside the structure to the dose
inside. It indicates the degree to which a structure would af-
ford protection from a radiation release in comparison with no
shelter at all. Martin at 4.

44. Evaluation Criterion J.10.m. of NUREG-0654
a determination of protection for both direct and
exposures. Direct exposure is that which results
tion impinging directly on the human body & organs eithcr
from airborne or depo: nuclides. Airborne nuclides are the

source of radiation i




radiation (mainly in the form of gamma rays) is absorbed by the
body. Deposited nuclides may be on the outside of the struc-
ture, such as on the roof or in the ground surrounding a build-

ing; radiation from these sources may penetrate a structure and

3

the occupants inside. 1In contrast to direct radiation expo-

sure, which results from radiation impinging directly upon the
body and its organs, inhalation exposure results from breathing
radicactive material in the air. In the event of an airborne
release of radioactive material, the inhalation exposure to a
person inside increases over time because air car-
rying radionuclides penetrates the building so that the concen-
tration of radionuclides inside eventuall ) ‘ the out-
side concentration. How quickly tl n
ween the structur
Martin
he sheltering effectiveness of a structure is a
function of the mass of material between the source of
tion and the person i de. The PF of the ( wil
greater for a buildincg - constructed f d materials
in which there are a number of floors between the radiation
source and the occupied area. Thus, the most im nt struc-
tural characteristics are the type of constr
finish, number of stories, and presence or a
ment. A buildin c} c

generally has




A multi- Y ure generally provides more protection than

a one-stor: : a basement is available, it will

provide r ‘ protection. Since the inhalation exposure

PF is a N the air exchange rate between the structure
and the o data concerning the windows and other exterior
openings are also relevant. Martin at 5.

4€. The ERP has already been amended to reflect the re-
sults of Applicants' survey ni residential units in the Harris
plume EPZ. Information on the PFs of typical residential
structures is included in the ERP. Martin at
Applicants' Ex. 29.

staff members, Mr. Martin and other Ebasco per-

together to ga:her the necessary information to

S O nstitutional, commercial

information

ct manag




48. As a result of the survey, it has been determined
that the predominant type of commercial/industrial structure in
the EPZ is small retail establishments, such as service sta-
tions, fast food restaurants and convenience markets. However,
a smaller number of major establishments has a greater capacity
for sheltering the population. Fifty-one large commercial and
industrial facilities were identified in the Harris EP2Z, and
they can be divided into six categories: (1) shopping centers;
(2) butler-type buildings; (3) steel frame, brick/concrete
buildings; (4) multi-story homogeneous structures; (5) complex
sites; and (6) downtown shopping districts. Martin at 7-8.

49. Institutional buildings in the Harr can be di-
vided into three major categories: ls; (2) churches;
and (3) hospitals and homes. There are also a number
of other types of 1 ructures in the EPZ2. How-
ever, these structures were not separately analyzed because
they either are of residential-type construction or are an in-
tegral part of another institutional structure. mat
the PFs of residential structures is already in
tin at 8; Myers at 2.

50. Representative structures within each

categories of large commercial/industrial structures were se-

lected for detailed ] . 1 so as to rep-

4

resent the range of cons W 2ach « gory. n

addition, two sch




type of design and construction used by all school facilities.
Each of these facilities was visited to obtain more detailed
information regard constructio r floor
and roof thickness, among other characte . The informa-

e

tion derived was transmitted to FEMA for input into FEMA's

L S 0 |

Shelter Analysis for Nuclear Defense (SAND) computer code which

was used to calculate PFs for direct exposure to deposited
nuclides. The identification of PF values for churches an
small ~ommercial structures was made by comparing their con-
struction characteristics to those of typical
which protection factors were previously determined.
based upon an earlier survey of the hospitals, nursing
family care facilities and Homes ) ‘ rly (a se=-

construction characteristics were

to those ¢ tructures for which

standard calcula-
tions, a ranc facto ( on exposure
was also derived fc om j 1 indus y structu nd

i

schools. Mar




52. For the typical smaller commercial establishments and
churches in the EP2Z, the range of PFs was determined by

comparing their construction characteristics to those of typi=-

cal residences in the EPZ. The range of PFs for direct expo-

sure 1s comparable to that for residences in the EPZ. For
inhalation exposure, the range of PFs for typical smaller com-
mercial establishments is derived in the same manner as for
other commercial and industrial structures. For a typical
church, the rangs r PFs for inhalation exposure would be
parable to that for residences. Family care facilities in
EPZ are of residential construction and their range of PFs
the same as for typ | residen . The relevant structural
eristic t ur ( similar to
he sma * commercial
PFs have a
cial structures. ho né U teristics
comparable P ¢ $ at were visited and
analyzed. 5 range of
school PFs
S3.
results
typical

the Har ' E. Th ] @ amended

an analysi




commercial, institutional and industrial structures
Harris EPZ that could be used as shelter in the event

1

accident the Harris Plant. The information will
able to - 3 who will decide what protective action
sheltering of the population) to take

event of ci t at Harris Plant. Myers at 3;

7904,

54. With the inclusion of information on the protection

factors of representative institutional, commercial and
trial structures in the n the ERP, the ERP will

of Evaluati

Martin at
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