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THIRD PARTIAL INITIAL DECISION
(On Offsite Emergency Planning Contentions)

1. INTRODUCTION

This is the Third Partial Initial Decision ("PID") issued by this
Atomic Safety and Licensing Board ("Licensing Board" or "Board")i/ in
this procceding.zl Except for offsite emergency planning contentions,
the first PID and second PID decided all issues admitted for litigation
before this Licensing Board and resolved them in favor of Applicant.
The third PID now disposes of those remaining issues in favor of Appli-~
cant.

On March 17, 1981, Applicant applied for operating licenses for the
Limerick Generating Station, Units | and 2, which is located in Limerick
Township, Montgomery County, Pennsylvania. As stated 1in Applicant's
Final Safety Analysis Report at 1.1-1, Applicant sought licenses to

operate two boiling water nuclear reaciors, each with a rated core power

1/ By notice issued September 25, 1984, the Board was reconstituted to
comprise the present members, replacing Mr. Brenner and Dr. Morris
with Mrs. Hoyt and Dr. Harbour.

2/ The first PID was issued on March 8, 1983 and resolved the
litigated issues in favor of Applicant Philadelphia Electric
Company, subject to certain conditions. Philadelphia Electric
Company (Limerick Gcncrating Station, Units | and 2), LBP-83-11, 17
NRC 413 (1983), aff'd in part, remanded in part, ALAB-785, 20 NRC
848 (1984). The remanded issues reiating to the appeal from the
first PID were resolved in favor of Applicant without the need for
an evidentiary hearing. Limerick, supra, "Memorandum and Order on
Del-Aware's Remanded and Revised Environmental Contentions V-14 and
V-16" (November 8, 1984), appeal pending. The second PID was
issued on August 29, 1984, Limerick, supra, LBP-84-31, 20 NRC 446
(1984), appeal pending. The second PID decided all issues in
controversy which were prerequisite for authorization of the
low-power operating licenses requested by Applicant pursuant to 10
C.F.R, §50.57(c).




level of 3,293 megawatts thermal and a net electrical output of 1,055
megawatts.

Pursuant to notice of receipt of the application published in the
Federal Registcr.l/ two intervenors, Limerick Ecology Action ("LEA")
and Friends of the Earth in the Delaware Valley ("FOE") (admitted as a
joint party with its representative Mr. Robert L. Anthony), proposed
contentions relating to the offsite emergency plans for Limerick.i/
Because the various jurisdictions within the plume exposure emergency
planning zone ("EPZ") for Limerick had not yet issued dra‘t emergency
plans intended to conform to the emergency planning requirements under
10 C.F.R. §850.47 and the regulatory guidance under NUREG-0654, the
Licensing Board deferred consideration of the proposed offsite emergency
planning contentiono.él Once draft offsite plans suitable for framing
issues were available for review, intervenors proposing offsite
emergency planning contentions were required to refile and respecify
their proposed contentions.é/

At a prehearing conference held the week of March 5, 1984, the
Licensing Board ruled on the admissibility of the proposed contentions.
A number of contentions were admitted on behalf of LEA. One contention

was adiitted on behalf of FOE and combined with a related LEA

3/ 46 Fed. Reg. 42557 (August 21, 1981).

4/ Limerick, supra, LBP-82-43A, 15 NRC 1423, 1438-39 (1982).
5/ 1d. at 1519,
6/ Limerick, supra, '"Memorandum and Order Confirming Schedules

Established During Prehearing Conference" (May 16, 1983) (slip op.
.t 4‘5)0



contention, for which LEA was designated the lead 1ntervenor.l/ The
contentions proposed by other intervenors were either rejected or
nubsequently settled.gl Following a period of discovery and the Board's
final respecification of the admitted contentions.gl thirty-seven days
of evidentiary hearings on the contentions were held between November
19, 1984 and January 29, 1985 in Philadelphia, Pennsylvania.

The regulations and adjudicatory decisions of the Nuclear Regulato~-
ry Commission ("Commission" or "NRC") provide that offsite emergency
plarning contentions are to be decided somewhat differently than other
contentions admitted for hearing. Further, as discussed below, the
Board's adjudicatory findings on any admitted contentions are only part
of the overall findings which the NRC must make with regard to emergency
preparedness prior to the issuance of a full-power operating license.
The rules governing emergency planning for the NRC are contained in 10
C.F.R. §850.47 and 10 C.F.R. Part 50, Appendix E. Under the NRC's
regulations, 1issuance of an operating license for a nuclear power

reactor requires that the NRC find that there is reasonable assurance

|~
~

Limerick, supra, 19 NRC 1020, 1069 (1984).

8/ A contention admitted on behalf of the Commonwealth of Pennsylvania
("Commonwealth"), relating to the adequacy of dosimetry for
emergency workers, was subsequently withdrawn upon agreemen: by
Applicant to purchase the necessary dosimetry. See Appl. Exh.
E-104. On January 25, 1984, the City of Philadelphia withdrew its
two admitted contentions related to the protection of the City's
public water supplies on the basis of an agreement reached with
Applicant (Tr. 20350-52),

9/ Limerick, supra, "Memorandum and Order Ruling on Reworded and

B Respecified Offsite Emergency Planning Contentions" (September 24,
1984) and "Memorandum and Order on LEA's Deferred and Respecified
Offsite Emergency Planning Contentions" (October 26, 1984).



that adequate protective measures both on and off the facility site can
and will be taken in the event of a radiological omergency.lg/ With
regard to the adequacy of offsite emergency planning, the NRC must "base
its findings on a review of the Federal Emergency Management Agency
("FEMA") findings and determinations as to whether State and local
emergency plans are adequate and whether there is reasonable assurance
that they can be ilplementcd."ll/

Pursuant to the Presidential Order of December 7, 1979, FEMA is to
assume lead responsibility for all offsite nuclear emergency planning
for fixed nuclear facilitics.lﬁ/ Generally, the standards for judging
the adequacy of onsite and offsite emergency response plans are con-
tained in NUREG-06SA.12/ which is cited in 10 C.F.R. §50.47(b) as
appropriate guidance. NUREG-0654 does not constitute the only method of
meeting applicable regulatory requirements for emergency planning. In
the absence of other evidence, however, adherence to NUREG-0654 demon-
strates compliance with the Commission's emergency planning regu-

lationl.lﬁl The role of FEMA in NRC licensing is set forth in the

10/ 10 C.F.R. §50.47(a)(1).
11/ 10 C.F.R. §50,47(a)(2).
lg/ See note 16, infra.

—
w
-~

NUREG-0654, FEMA-REP-1, "Criteria for Preparacion and Evaluation of
Radiological Emergency Response Plans and Preparedness in Support
of Nuclear Power Plants" (Rev. 1) (November 1980).

14/ Mecropolitan Edison Company (Three Mile Island Nuclear Station,
—  Unit Ne. 1), 'A"'LA'B-Z?%!.!W' l'% NRC 1290, 1298-99 (1982); Southern
California Edison Company (San Onofre Nuclear Generating Station,
Units 2 and 1), LBP-§£-39. I5 NRC 1163, 1270 (1982), aff'd,

ALAB-717, 17 NRC 346 (1983),



"Memorandum of Understanding Between NRC and FEMA Relating to Radio-

logical Emergency Planning and Preparedness (executed on November 3-4,

1980) ("HOU").lé, Under the MOU, FEMA is required, in addition to any

responsibilities under 44 C.F.R. Part 350 for final, formal approval of
State and local emergency plans, to provide "findings and determinations
on the current status of emergency preparedness around particular
[nuclear power plant] sites , . . for use as needed in the NRC licensing
proccus."lg/ As distinguished from the final findings under 44 C.F.R,
Part 350, such determinations are typically referred to as "FEMA interim
findings."

We touch on this briefly because considerable testimony was adduced
from the FEMA witnesses as to the rendering of FEMA interim findings for
Limerick. As discussed below, the Board does not regard the completion
of those findings as germane to our decision bhere. Although FEMA
interim findings are to be given the weight of a rebuttable presumption
in an NRC licensing ptococding.ll/ the MOU recognizes that interim
findings may not be available at the time offsite emergency planning
contentions are decided in an evidentiary hearing. Accordingly, the MOU

further provides that FEMA routine support for the NRC licensing process

"will include providing assessments of State and local plans," and that,

—
w
-~

45 Fed. Reg. B2713 (December 16, 1980).

-

1d. at 82714,

~

10 C.F.R. §50.47(a)(2).

1= I3 |
-~ >




"[t]o support its findings and determinations, FEMA will make expert
witnesses available," inter alia, before NRC licensing boards.lg/

Accordingly, it is the responsibility of the NRC Staff, taking due
regard of the FEMA interim findings related to the offsite plan, to make
the findings required under 10 C.F.R. §50.47(a)(l) for issuance of a
full-power operating license, A licensing board, by contrast, is
limited to considering only those emergency planning issues in contro-
versy among the partics.lg/ A licensing board is not required to await
FEMA interim findings, but rather should base its own findings, as to
any admitted contentions, on all of the evidence to determine whether
reasonable assurance exists that offsite emergency plans are adequate
and capable of being implemented, This would typically include the
testimony of technical experts and consultants, governmenta! emergency
planners and other officials, and any other individual with relevant,
material and reliable tcstinony.gg, A board should also consider any
approved emergency plans or the current version of draft plans in
preparation for adoption, and any other documents which bear upon the
adequacy or implementability of those plans. Accordingly, a licensing
board's evidentiary findings are independent of the FEMA interim
findings.

Another distinction is crucial to the Board's analytical framework.

Unlike other safety-related findings by a licensing board, offsite

/ 45 Fed. Reg. 82714 (December 16, 1980).

18
19/ 10 C.F.R, §2,760a; 10 C.F.R, Part 2, Appendix A, Section VIII,
0

2

/ 10 C.F.R., 2.743(e).



emergency planning findings are predictive rather than merely descrip-
tive in nature. Recognizing that development of offsite emergency plans
is a dynamic, evolving process, the Coumission's regulations require
only a finding that the plans are adequate and capable of being imple-
mented, not that they have been finally approved or adopted by the
respective State and local governments.

This distinction has been emphasized by the Appeal Board in several
cases. For example, in San Onofre, the Appeal Board noted that plans
need not be complete prior to the close of hearings, stating:

Substantively, the evidence must be sufficient for
the Board to conclude that the state of emergency
preparedness 'provides reasonable assurance that
adequate protective measures can and will be taken
in the event of a radiological emergency." 10 C,.F.R,
§50.47(a)(1). The Commission has stressed that this
conclusion may be a predictive one, rather than
reflection of the actual state of emergency pre-
paredness at the time of the Board's decision. 47
Fed. Reg. at 30233,21/

The Appeal Board reiterated this important distinction in the
Waterford proceeding, noting that, at one time, the Commission's regu-
lations required a finding that "the state of onsite and offsite emer-

geuc, precaredness provides reasonable assurance that adequate protec-

tive measures can and will be taken in the event of a radiological

c-nrgcncy."zzl The Appeal Board pointed out that the reference to the

"state" of emergency preparedness was deliberately eliminated from the

San Onofre, supra, ALAB-717, 17 NRC 346, 380 n.57 (1983) (emphasis
added).

Louisiana Power and Light Compan (Waterford Steam Electric
Station, Unit 3), ALAi-’S!. 17 NRC [576, 1103-04 (1983), citing 46
Fed. Reg. 61135 (December 15, 1981).
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rc;ulations.ggl In the same rulemaking, the Commission emphasized that
"there should be reasonable assurance prior to license issuance that
there are no barriers to emergency planning implementation or to a
satisfactory state of emergency preparedness that cannot feasibly be

24/

removed."=—' 1In Waterford, the Appeal Board concluded that, for pur=-
poses of licensing decisions, offsite emergency plans "need not be
'final,'" but only "sufficiently developed to permit the board to make
its 'reasonable assurance' finding."zzl

Finally, the Appeal Board in Fermi expressly held that NRC regu-
lations do not "mandate either a final local government emergency plan
or a final «valuation of offsite preparedness by FEMA, the agency that
has the principal responsibility to conduct such an evaluntion."zgl
Noting earlier decisions that hearings may be based upon plans "suffi-
ciently developed" to support affirmative findings, the Appeal Board
stated that "it is plain from the Commission's regulatory requirements
that offsite plans need not be complete, nor finally evaluated by FEMA

27/

prior to conclusion of the adjudicatory process.—

23/ 1d. at 1103,

24/ 1d. at 1104,

25/ 1d.

26/ Detroit Edison Company (Enrico Fermi Atomic Power Plant, Unit 2),
AB-730, NRC , 1066 (1983).

27/ 1d. The Board notes that none of the offsite emergency plans for

the five nuclear power plants in Pennsylvania has yet received
formal approval from FEMA under 44 C.F.R, Part 350 (Hippert, Tr.
19571-72).
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These principles have important application here, given the status
of offsite emergency planning for Limerick. As discussed below, practi-
cally all of the various school district, municipal and county emergency
plans (Appl. Exhs. E-l1 to E-61; Chester County/Commonwealth Exh, E-1)
were awaiting formal adoption at the time of the hearing. Moreover, the
Pennsylvania Emergency Management Agency ("PEMA") had not at that point
formally received the plans admitted in evidence for its review (see
Commonwealth Exhs. E-13a, b, ¢). Under the formalized procedures for
receipt and review of offsite emergency plans from PEMA, FEMA had
likewise not yet commenced its review of the draft plans received into
evidence (Kinard, Tr. 20328). As the FEMA witnesses testified, it is
FEMA policy to review only those plans and related documents which it
receives from either PEMA (see LEA Exh. E-1, p. 1; LEA Exh, E-71, p. 1),
or the NRC upon a formal request to review those materials (Asher, Tr.
20167-68; Kinard, Tr. 20308, 20322-23). On the basis of that formal
request and review, FEMA expects to forward supplemental interim

findingngg/

to the NRC pursuant to the NRC/FEMA MOU (Asher, T..
20167-68) .

Inasmuch as the FEMA witnesses had not vet had an opportunity to
review the current draft plans received in evidence (Asher, Tr. 20304;

Kinard, Tr. 20330), they were simply not in a position to address the

28/ The Regional Assistance Committee ("RAC"), Region III, FEMA,
forwarded an informal evaluation of the offsite plans to the NRC in
April 1984, based upon 1its review of plans submitted by PEMA in
December 1983 (FEMA Exh., E-6)., The RAC review resulted in the
issuance of an initial set of interim findings by FEMA, dated April
17, 1984 (FEMA Exh, E~7)., As discussed below, the plans received
into evidence were far more advanced than those reviewed by FEMA,



adequacy or implementability of several aspects of the plans challenged
by the LEA and FOE contentions. They acknowledged that their testimony
would be changed just on the basis of other testimony before the Board
(Asher, Tr. 20330). Nonetheless, the FEMA witnesses generally testified
that applicable planning standards would be satisfied 1if the plans in
evidence now reflect the information provided by the testimony of
Commonwealth, county, municipal, school district and expert witnesses,
which updated the status of planning ir the various jurisdictions.
Thus, incompleteness of the FEMA review at this time, including the
receipt of any further planning documents necessary for that review,
does not impede this Board's ability to make the necessary predictive
findtn;s.zgl

The Board is satisfied that there is ample evidence upon which to

9A/

make sound predictive findingo.z- Applicant presented Robert

29/ Nor is it the Board's task to address FEMA's review of outstanding
deficiencies noted in Region II1I1's April 1984 interim findings
(FEMA Exh., E-7) and 1its written evaluations of the July 25 and
November 20, 1984 Limerick exercises (FEMA Exhs. E-4, E-5), except
as they pertain to specific contentions,

29A/ The Commonwealth's statement at page three of its proposed findings
that its "If ailure to address each and eve Applicant proposed

inding herein does not necessari signi tance of such
findi on the

\Footnote Continued)
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Bradshaw, John Cunnington and Robin Wenger as a panel of witnesses from
Energy Consultants, retained by Applicant in 1982 to assist local
governments within the Limerick EPZ in preparation adequate emergency
plans. Energy Consultants has been actively engaged in that support
function for two years by preparing draft plans for the risk counties,
municipalities and school districts, utilizing prototype plans approved
by PEMA and input from each respective unit of government. Based upon
their consultant and liaison responsibilities, the Energy Consultant
witnesses possessed detailed knowledge of the emergency plans and
training programs. The Board found them to be well qualified by
position, training and experience to explain the status and content of
those plans and has relied heavily on their testimony. Similarly, the
Board found Robert Klimm, who prepared an Evacuation Time Estimate study
for the Limerick EPZ, to be highly knowledgeable and qualified in the
area of transportation and traffic engineering and has also .relied
heavily on his testimony.

The NRC Staff, FEMA and Commonwealth of Pennsylvania also presented
witnesses whom the Board found to be knowledgeable, competent and
credible to the extent they were familiar with the details of the plans,
As noted, their reviews are in progress. Accordingly, the Board has

relied heavily on their testimony to the extent the witnesses were

(Footnote Continued)
In his written testimony, Mr. Hippert preceded his response to each
contention wit




conversant with the present status of plans and planning within the
Limerick EPZ,

LEA subpoenaed a number of municipal officials to explain the
status of planning in the respective townships. Those officials had
almost entirely delegated responsibility for the development of a
workable plan to their respective emergency coordinators, who were

charged with submitting and recommending approval of a workable plan,

Accordingly, those municipal officials had not yet reviewed their plans

in great detail, While those witnesses attempted to be helpful, there
were many instances in which they simply lacked an understanding of
basic emergency planning assumptions as well as the plans themselves.
The Board has given their testimony appropriate weight, Certain
non-governmental witnesses sponsored by LEA were very uncooperative and
exhibited unwillingness to learn about emergency planning for their
facilities. Hence, they knew very little about existing plans which
have addressed or could address their concerns.

A number of the contentions challenge the adequacy of particular
aspects of emergency preparedness, such as notification of emergency
workers, or the adequacy of planning for particular categories of the
population, such as school children and children enrolled in day care
facilities. Other contentions more broadly challenge the capability to
implement the plans and question whether the plans will in fact be
adopted. Accordingly, the Board has not addressed the admitted con-
tentions in numerical order, but rather in a sequence which provides the

clearest understanding of the issues in controversy.
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Time Constraints on Fxamination and
Cross-Examination of Witnesses

Before turning to the Board's findings, we address the claim by FOE

that time constraints imposed by the Board for the parties' examination

and cross-examination of witnesses were unduly restrictive. Initially,

the Board imposed no such restrictions, It became increasingly appar-

ent, however, as the hearing progressed that some limitation was neces-

sary. For example, LEA's cross-examination of Applicant's witness

panel, the first witnesses, consumed five hearing days (Tr, 12766~

13536 .29/ From the examination of subsequent witnesses, it became

increasingly apparent that LEA was takig‘ a disproportionately lengthy

til'.zl/ On__that basis, the Board suggested that LEA had not

30/ FOE's only admitted contention in the area of offsite emergency
lanning covered the same iilo,gglonl raised by LEA with respect to

the Va%!cxﬁ?og.g;ﬂationnl Park/King of Prussia locale.
circumstances, the Board admitted and consolidated bot
FOE contentions (LEA-24/FOE-1) and designated LEA as the lead
intervenor. FOE was directed to coordinate its litigation of this

contention with LEA, See Limerick, supra, LBP-B4-18, 19 NRC 1020
on Licensin roceedings
-81-8, 13 NRC 452 i;! (1981). See also Portland Genera

NR )

; Clevelan
ts | and 2), LBP-

3
Plant, Uni
Accorjin 1 the B

’
oard would have B;Qn ustified in insisting that

Anthon to cross-examine separately those witnesses with testimcny
relevant to LEA-24/FOE-1, e apportionment of cross-examination

igelow, the Montgomery County Director o

which took only 33 transcript pages, while LEA's cross-examination
took gggroxinatcixﬁfzsggal!_.
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demonstrated an effective use of its time and that time restrictions for

furcher examination might be imposed (Tr. 14242-43) ,

As a result of those concerns, the Board later conducted an

off-the~-record discussion with counsel and representatives of the

parties as to the schedule for hearlnl future witnesses and the parties'

estimate of the time needed to fairly examine and cross-examine the

approximately 60 witnesses which LEA intended to call (Tr, 14727)., The

limitations thereafter imposed on the basis of the parties' representa~-

tions were clearly more lenient toward intervenors than any other par-

51.23/ Althou.h LEA objected to the Board's characterization of these

limitations as based upon the agreement of the parties (Tr. 14734-36),

the Board affirms its belief that the limitations were based upon a

candid and good faith estimate by the parties as to the time actually

needed to fully and fairly examine the witnesses (Tr. 14736),

Moreover, intervenors needlessly wasted valuable hcatinl time

through lack of preparation, repeated changes 1in their designated

Sequence of witnesses, and an inability or unvillinlnocl to adhere to

the evidentiary rulinll of the Board. Most direct and cross-examination

by LEA and all by FOE was conducted by their lay representatives., Their

questions inevitably prompted many valid objections to the improper form

_3/ With respect to subpoenaed witnesses, intervenor was accorded one
and one-ha ours o irect examination, the A

cross-examination,
irect examination.

the Commonwealt
minutes o cross-examination,
or re-~direct s -




of questions, repetitive gquestions, lack of evidentiary foundation and

other objections which added to the length of the hearing. The Board

repeatedly sustained such objections and explained to the intervenors

how the objections could be avoided, usually to no avail. For example,

during Mr, Anthony's cross-examination of one township official, the

Board found it necessary to sustain 19 of 21 evidentiarvy objections

raised by counsel (Tr. 17406-56).

In any event, the Board is satisfied that the time limitations

imposed were proper and reasonable. Such authority has long been

reco 1zod.22/ Our time limitations were certainly no more stringent,

considering the number of witnesses subpoenaed by intervenors, than

those imposed by the Licensing Board in Catawba, which stated the basis

of its actions as follows:

Such authority is recognized in the federal district
courts., See MCI Communications Corp. v. AT&L, 85
F.R.D, 28 (N,D, 111, 19 mﬁrr'%r—r—‘ar. aff'd, 708 F,2d 1081,

- th Cir. 1983), We believe that time limit
authority for Licensing Boards is fairly inferable
from the federal cases, the NRC Rules of Practice

which include authorit Worevent . . .

e)), and from the Com-
mission's Statement of Policy on Conduct of Licens-
ing Proceedings CLT-!I-E, 1% NRC 452 2155[5. The
whole thrust of that Statement is toward fair but
tinaIxﬁFonrin 8, and Boards are explicitly directed
to "set anigighcro to reasonable schedules. Id. at
454, A Licensing Board can rdly be expected to
adhere to a "reasonable schedule' if the time for

33/ Consumers Power Co;ylny (Midland Plant, Units | and 2), LBP-75-39,
NR J l .




cross-examination, the most time-consumin art of
the process, is beyond its control. 34,

As Catawba states, the Board's imposition of time limitations is

supported by the approval of similar restrictions by federal appellate

courts. In addition to the authority cited in Catawba, the United

States Court of Appeals for the Ninth Circuit held in United States v.

Brutzman, 731 F.2d 1449, 1452 (9th Cir. 1984), that limitation of

cross-examination is sometimes necessary to "aveid time-wasting explora-

tion of collateral matters." See also Austin v. Loftsgaarden, 675 F.2d

168, 180 (Bth Cir. 1982).

II. FINDINGS OF FACT
A. APPLICANT'S EVACUATION TIME ESTIMATES STUDY
LEA-23

The draft county plans are deficient because they do
not contain reliable evacuation time estimates.

LEA-24/FOE-1

There is no assurance that plans for evacuation of
the ten mile radius will not be impeded by traffic
congestion in the vicinity of Marsh Creek State
Park, Exton area (involving Route 100) and Valley
Forge Park, King of Prussia area.

34/

on b 8 stamina and imagination. We also note that the
Licensing Board in Shoreham ’ound it necessary to modify the ncrmal

Footnote Continued)



These areas should either be included in the Emer-
gency Planning Zone or adequate plans for traffic
control and direction should be made to avoid
adverse effects on EPZ evacuation,

Methodology and Validity of Evacuation
Time Estimates Study

1. Applicant retained HMM Associates, Inc. ("HMM Associates") of
Concord, Massachusetts to prepare an evacuation time study of the
Limerick EPZ., HMM Associates thereafter prepared "Evacuation Time
Estimates for the Limerick Generating Station Plume Exposure Emergency
Planning Zone - Final Draft" (May 1984) ("ETE study"). (Klimm, ff. Tr.
13794 at p. 1, Tr. 13795; Appl. Exh. E-67),

2. Robert Klimm, an employee of HMM Associates, served as the

project manager for the ETE study (Klimm, Tr. 13795) and was the princi-

pal author of that study (Klimm, Tr. 13799). The Board accepts Mr.

Klimm as an expert in the area of traffic and transportation engineering
(Kl1imm, Tr, 13813-14)., He har “een personally involved in most of the
20 or more site evacuation time estimate studies prepared by HMM Associ-
ates (Klimm, Tr. 13816). In fact, most traffic and transportation
engineering studies conducted by HMM Associates since 1980 have been
performed under Mr, Klimm's direct supervision (Klimm, Tr. 13818),

3. Mr. Klimm was one of the principal developers of the NETVAC
computer simulation traffic model used in the ETE study (Klimm, Tr.
13820). This model was developed by HMM Associates in conformance with

NUREG-0654 and has been reviewed and found acceptable by the NRC at

(Footnote Continued)

IEE ALAB-788, 20 NRC 1102, 1178 (1984), aff'g, LBP-82-107, 16 NRC
1




several nuclear power plants, including Susqu:hanna (Klimm, Tr. 14050,
14086) .

4., NETVAC is a state of the art traffic simulation model which
accurately reflects a wide range of pcpulation densities and traffic
flows expected during a large-scale evacuation. Essentially, the model
simulates the movement of vehicles along a roadway network, utilizing
accepted traffic engineering principles and practices. Model inputs are
variables that take into account the population, vehicle loading and
actual roadway characteristics (Klimm, Tr. 13821-23).

5. Validation tests of the NETVAC model against real life data and
results developed using other models establish that it is extremely
accurate in simulating traffic flow. Accordingly, the time estimates
developed using the NETVAC model are extremely accurate (Klimm, Tr.

13905-07) . The ETE study was not intended to develop specific estimates

for each evacuation route but rather time estimates for various segments

of the Limerick EPZ as well as the entire EPZ, The number of evacuating

vehicles along each routs could, however, be calculated on the basis of

the data contained in the ETE study (Klimm, Tr. 13836-37),

6. The methodology and assumptions used in the ETE study have been
utilized at numerous sites throughout the country and have been de-
termined to adequately address the criteria established in NUREG-0654
(Klimm, Tr. 13990, '4050). The NRC Staff's witness, Thomas Urbanik, an
expert in the evaluation of evacuation time estimates prepared for fixed
nuclear facilitfes in the United States, agreed that the ETE study is
consistent with the assumptions and methodologies of NUREG-0654, Appen-
dix 4 (Urbanik, Tr. 19223). He also testified that the evacuation time

estimates contained in the ETE study were reasonably developed and



soundly based (Urbanik, Tr. 19277). As__ LEA acknowledges, the

deficiencies it has alleged in the ETE study are "not exactly crystal

clear" (LEA Proposed Finding 1).

6A. Contrary to LEA's assertion, Dr. Urbanik did not testify that

the ETE study "could have an error of 10-20Z" (LEA Proposed Finding 38),

Rather, Dr. Urbanik testified that the ETE study would still be a valid

and appropriate basis for protective action recommendations even if the

time estimates erred in the range of 10-20 percent (Urbanik, Tr. 19212).

7. The methodology and assumptions utilized for the ETE study were
reviewed with PEMA officials and emergency preparedness officials from
Chester, Montgomery and Berks Counties. As a result of those meetings,
the ETE study included input from local officials and planners, espe-
cially with respect to the Valley Forge National Park/King of Prussia
area as well as the Marsh Creek State Park/Routes 100 and 113 area.

Contrary to LEA's assertion, there is no evidence in the record that any

information deemed relevant by township or park officials to the

preparation of the ETE study was excluded from consideration.

Subsequent to its meetings with PEMA and local officials, HMM Associates
developed a draft of the ETE study and reviewed it with those juris-
dictions with regard to assumptions, methodology and input which had
previously been discussed and offered a further opportunity for comment
prior to submission of the final draft ETE study (Klimm, Tr. 13883,
13910).

8. Consequently, while the overall methodology for simulating
traffic flow conforms to NUREG-0654, the details on evacuation routing
and traffic flow, particul rly those areas discussed with local offi-

clals, were site-specific (Klfmm, Tr. 13884).
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9. HMM Associates did not participate in the designation of
evacuation routes for the EPZ. Those routes had been estahblished by the
Pennsylvania Department of Transportation ("PennDOT") and vere reviewed
by Commonwealth and county officials. Nonetheless, upon commencing its
study, HMM Associates reviewed the designated routes and found them
reasonable (Klimm, Tr. 13893).

9A., LEA asserts that the ETE study does not follow the regulatory

guidance set forth in NUREG-0654, Appendix 4, as to format and content.

In essence, LEA asserts that certain tables and maps have been omitted

(LEA Proposed Findings 60-64). The Board notes, however, that

NUREG-0654 states that the suggested format provides "only a few typical

tables" of those which might be included in an acceptable study and that

discussion of the contents of an evacuation time estimates study is

"intended to be illustrative of necessary considerations and provide for

consistency in reporting" (NUREG-0654, Appendix 4, p. 4=1). The NRC has

held that reasonable discretion exists in the precise content of evac-

uation time estimate studies, Moreover, the NRC Staff's expert has

categorically testified that the ETE study utilized methodologies

consistent with NUREC-0654 (Proposed Finding 6).

98B, In anv event, the ETE study contains the information which LEA

alleges to be missing, i.e., an evacuation roadwa

Exh, E-67, p. 4-3) and a table indicating evacuation route segments and

characteristics, including capacity (Appl. Exh, E-67, Appendix 10).

Contrar

to LEA's assertion, the ETE study accurately summarizes all

evacuation time estimates in each of fourteen different sectors, and

those estimates include ex Exh, E-67, Table 6.1).

Anticipated queuing 1s shown on a series of maps which depict
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anticipated traffic counditions at various intervals of interest

throughout the simulated evacuation (Appl. Exh. E-67, Appendix 11;

NUREG-0654, Appendix 4, p. 4-9),

9C. LEA also asserts that the ETE study does not follow the

guidance of NUREG-0654, Appendix 4, p. 4-10, because it does not include

specific recommendations for actions that could be taken to significant~-

ly improve evacuation time, including preliminary estimates, if signifi-

cant, of the cost of implementin‘ those recommendations. This particu-

lar allegation is well beyond the scope of the admitted contention and

was not addressed at the hocrin.. Nonetheless, there is no evidence to

suggest that there are any actions which could, in fact, significantly

improve evacuation times. Moreover, the ETE study reflects that a

number of recommendations have already been implemented to provide such

improvements, including the designation of additional traffic access and

control points within the EPZ (Appl. Exh. E-67, p. 7=7).

PennDOT Study

9D. In dcvelopingﬁthc ETE study, HMM Associates also reviewed an

earlier evacuation time estimate study for Limerick prepared by PennDOT

in 1983, The results of that study were documented in an "Evacuation

Plan Map" for Limerick. The PennDOT study was primarily a manual

calculation of roadway capacities, which related ex

ected vehicle demand

to the roadway capacity, Althou'h not 1nadoguntc for {ts purpose at the

time it was developed, the study was not an attempt to follow the

guidance of NUREG-0654, Appendix 4 (Klimm, ff. Tr. 1379 at e 1. T,

13828; LEA Exh. E-16). For example, NUREG-0654 does not require a

presentation of data in the format utilized by the PennDOT study to

reflect the number of vehicles evacuating particular routes, but does
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require time estimates for evacuating various sectors of the entire EPZ,

which PennDOT did not calculate (Klimm, Tr. 13834).

9E. The data developed by HMM Associates was more comprehensive

than that contained in the PennDOT study and is thus more reliable. For

example, HMM Associates recalculated the number of vehicles for various

segments of the population within the Limerick EPZ, based upon more

recent data than that used by PennDOT (Klimm, Tr. 13832). Accordingly,

there is no validity to LEA's attempt to compare traffic flows and

estimated evacuation times contained in the PennDOT and ETE studies. No

witness was offered to validate the data, methodology or assumptions

used in the PennDOT study, nor is there any other evidence of record

which would make such a comparison meaningful.

9F. Further, the Board excluded from evidence two traffic studies

prepared for Upper Uwchlan Township and Upper Merion Township because

there was no sponsoring testimony to support the relevance of those

documents to the contentions (Tr. 19067, 19190).

Data Base for the Evacuation
Time Estimates Study

10. Roadway capacity 1is the maximum number of vehicles able to
traverse a particular roadway or travel through an intersection.
Roadway capacities vary, depending on the type and geometrics of the
roadway. Capacity, as a determination of the maximum flow along a
roadway, is independent of actual demand, i.e., it is always the same
for a particular roadway at any given time (Klimm, Tr. 17063).

11. Given general characteristics for a two-lane road or multi-lane
divided expressway, certain assumptions may be made about roadway

capacity. However, those assumptions do not vield roadway capacities
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which are as specific as those reflecting actual field records of lane
widths, approach widths, traffic control and other data (Klimm, Tr.
13830).

12. All roadway network data which appear in the various appendices
to the ETE study were field recorded (Klimm, Tr. 13872). Each roadway
link and intersection was measured; no values were assumed and no values
were adopted from earlier studies. The measured data included distances
for lanes and approach widths, distances to obstruction and various
other roadway network data (Klimm, Tr. 13872-73).

13, In determining roadway capacity, the ETE study alsoc took into
account the geometric characteristics of each intersection and adjusted
them to account for the effect of right- and left-turning vehicles.
"Geometrics" refers to the physical configuration of a particular
roadway or roadway sections and includes consideration of the number of
lanes and the distance to obstruction or shoulder width, curvature of
the roadways, grade and any other permanent factors affecting travel
speed along the particular roadway. Traffic control measures present at
each relevant intersection were also considered (Klimm, Tr. 13900,
17056-57) .

14, Intersection approach calculations were performed on the basis
of several variables, e.g., approach capacity, type of traffic control
(stop sign or signal), amount of green time at the intersection and the
effect of right- and left-turning vehicles (Klimm, Tr. 13900-01). The
acuity of any particular intersection angle was taken into account by
recording the effect that right- and left-turning vehicles had on
traffic flow, i.e., the higher the percent of turning vehicles, the

lower the capacity for through movement (Klimm, Tr. 13901-02).



Typically, the field data teams also recorded movement at the most
restricting or confining point along that road, which would frequently

be a curve (Klimm, Tr. 13902-03). Thus, contrary to LEA's assertion

(LEA Proposed Findings 19-20), the ETE study incorporates the geometrics

of all intersections in the evacuation roadway network and appropriately

incorporates specific characteristics of intersections and roadways,

including slope, curves and acute angles.

15. Having collected these data, HMM Associates then utilized the
Transportation Research Board's Highway Capacity Manual (1965) and
Transportation Research Board Circular 212 (1980) as sources for the
algorithms us