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LILCO, February 10, 1984

UNITED STATES OF A..ERICA
NUCLEAR REGULATORY COMMISSION

Before tre Atomic Safety and Liceasing Board

In the Matter of

LONG ISLAND LIGHTING COMPANY Docket No. 50-322-0L-3

(Emergency Planning Proceeding)

(Shoreham Nuclear Power Station,
Unit 1)

SUPPLEMENTAL TESTiMONY OF MATTHEW C. CORDARO,
JOHN A. WEISMANTLE, EDWARD B. LIEBERMAN AND DENNIS S. MILETI
ON BEHALF OF LONG ISLAND LIGHTING COMPANY IN RESPONSE TO NEW
YORK STATE TESTIMONY ON PHASE 11 EMERGENCY PLANN(NG CONTENTION 65

PURPOSE AND SUMMARY OF TESTIMOWY

The purpose of this testimony is to respond to the four con-
cerns raised by staff members of the New York State Department of
Transportation about the evacuation time estimates presented in
Appendix A to the LILCO Transitiorn Plan. Specifically, this tes-
timony addresses the State's concerns about the capacity values
used in de 'eloping the evacuation time estimates, the need to cal-
ibrate the DYNEV model using Suffolk County-specific data or data
from actual evacuations, the likelihood of aggressive behavior
during an evacuation, and the effect of roadway corstruction on
evacuation time estimates. It demonstrates that roadway capac-
ities used in developing the evacuation time estimates presented
in Appendix A were designed to provide as accurate an estimate as
possible, and are consistent with the latest technigues for calcu-

lating roadway capacities. Second, the testimony demonstrates



that calibration of the DYNEV model using Suffolk County or prior
evacuation traffic data would do little or nothing to improve the
reliability and validity of the evacuation time estimates pre-
sented in Appendix A. Third, it shows that observations of
aggressive behavior at Lake Placid during the 1980 Winter Olympice
are simply irrelevant for predicting behavior during a radiologi=-
cal emergency. Finally, the tes-imony establishes that the proper
time for analyzing the effects of road v construction on evacua=-
tion time estimates is at the time that constructicn is under-
taken; no prcfitable information can be gained from hypothesizing

roadway construction.
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2. Q. Please summarize your professional qualifications and your
role in emergency planning for the Shoreham Nuclear Power
Station.

[Cordaro, Weismantle, Lieberman] Our professional quali-
fications and our roles in emergency planning for the
Shoreham Nuclear Power Station are detailed on pages 2 and
3 of our earlier testimony on Contention 65. Those qQuali-
fications and roles have not changed since the preparation

of that testimony.

[Mileti] My professional qualifications have been
included in my testimc .y on Contentions 23, 65.C.2 and
65 F. Those qualifications have not changed since the
preraration of that testimony.

3. Q. Could you briefly summarize the purpose of this supplemen=-
tal testimony?

A. [Cordaro, Weismantle, Lieberman, Mileti] This supplemern-
tal testimony is designed to respond to the four concerns
raised by staff members of the New York State Department
of Transportation (hereinafter "State witnesses") about
the evacuation time estimates presented in Appendix A to
the LILCO Transition Plan. Specifically, this testimony
will address concerns about the basis for the roadway
capacity values used in developing the evacuation time
estimates, the need to calibrate the DYNEV model using

Suffolk County specific data or data from actual
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discharge headways. These values were obtained from sur-
veys of major intersections in the Shoreham EPZ. These
surveys were designed to measure the average headway of
vehicles discharging into an intersection during "loaded
cycles" -- for the purposes of these surveys, Queue
lengths of at least five cars were required with no down=-
stream influence. The results showed headways ranging
from 2.1 to 2.4 seconds per vehi«le, depending on loca-
tion. For modeling purposes, a value of 2.4 seconds per
vehicle was uniformly applied, in part, to account for any
trucks or buses that may be in the EPZ at the time of an
evacuation. This value is consistent with the recommended
default value for capacities at at-grade intersections
(1500 vehicles per hour of green per lane) contained in
the 1965 Highway Capacity Manual (see 1965 Highway Capac-
ity Manual, p. 126).

In addition to the measurement of queue discharge head-
ways at intersections, all roads in the evacuation network
were surveyed to determine whether the roadway section
between intersections was the limiting factor for capac-
ity. 7his survey resulted in lower values in mean head-
ways to reflect lower capacities associated with narrow
lanes and adverse geometrics. Many links in the evacua-

tion network were assigned longer headways (i.e., lower




capacities) than the 2.4 seconds per vehicle previously
discussed.

The 1965 Highway Capacity Manual was used as a refer-
ence in establishing capacities for controlled access
freeways, like the Long Island Expressway.

Why was this method of calculating capacities chosen,
rather than computing capacities using only the Highway
Capacity Manual as is suggested by the State witnesses on
pages 7-9 of their testimony?

[Lieberman] To answer this question fully, it is first
necessary to clarify the definition of three terms that
are used with varying degress of interchangeability in the
State's testimony. Those terms are: '"capacity," "service

volume," and "Level of Service." Each is a term of art

that is specifically defined in the 1965 Highway Capacity
Manual.

As defined in the Highway Capacity Manual, the term
"Level of Service":

[D]enotes any one of an infinite number of
differing combinations of operating condi-
tions that may occur on a given lane or
roadway when it ies accommodating various
traffic volumes. Level of service is a
gqualitative measure of the effect of a num-
ber of factors, which include speed and
travel time, traffic interruptions, freedom
to maneuver, safety, driving comfort and
convenience, and operating costs.

1965 Highway Capacity Manual at 7. There are a total of
six levels of service which are indicated by the letters A

through F.






There are several reasons for this. First, as stated
on page 3 of the Manual, the information provided in the
Manval was "selected to represent typical or average con-
ditions reported throughout the United States at the time
of its preparation." The user of the Manual is further
cautioned:

The manual does not, therefore, provide

rigid standards for capacity measurements,

but instead provides a guide in lieu of more

detailed information.

Id. In developing the evac: ation time estimates presented
in Appendix A, a conscious attempt has been made to pro-
vide that direct observation.

Second, the Highway Capacity Manual is based on infor-
mation that was collected largely during the 1950s. The
continuing accuracy of this information, particularly with
regard to at-graue intersections, has been seriously ques-
tioned by a rn-'mber of authors. See, e.g., Reilly,
Dommasch and Jagannath, "Capacity of Signalized Intersec-
tions," U.S. Dept. of Transportation (1974); Cedizlioglu
and May, "A Comparison of (Eight) Methods for Signalized
Intersection Capacity," Institute of Transportation
Studies, University of California, Berkeley (1982).

Third, the Highway Capacity Manual is in the process of
being revised and updated (see State Witnesses Dep. Tr. at

27=-28). Parts of this new manual have been circulated for
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cross-street is depleted, the effect of side friction van-
ishes.

Would a surge of traffic at the outset of an evacuation
cause congestion and lengthen evacuation times as the
State witnesses suggest?

[Lieberman] No. As earlier testimony has gpointed out, an
evacuation of the Shoreham EPZ is best characterized as a
network operating under saturated conditions (see Testi-
mony of Cordaro, et al. on Contention 65, pp. 54-57). 1In
that testimony, we considered an extension of the base-
case trip generation period from two hours tc three hours
and the resultant effect on total evacuation times. Based
on a comparison of Cases 12 and 21, we concluded that a
lengthening of loading times had no effect on evacuation
times, because the saturated condition of the roadways,
and not the loading times, effectively dictated evacuation
times.

The State witnesses on page 9 of their testimony now
seek to hypothesize the opposite of a lengthening of trip
generation periods. The State witnesses gquestion the
effect on evacuation times of an evacuation during early
morning hours when most EPZ residents will be at home (see

State Witnesses Dep. Tr. at 84). The State witnesses

argue that a shorter trip generation period would increase

side friction (id. at 81) since people would seek to push




"
il

generatio
dat

wral
VEadL.L

"

=
je)
q
4

)
J




e
nerail
Fritir vy R -
Iuture Transpc

"

ge

)
e

ara

"
r

ning

a@ldlid il

F




L A

patterns and to define and quantify the parametric rela-
tionships among those variables. These baseline data are
then revised as time passes and future events become his-
torical ones. The result of these revisioas can take the
form of a redefinition of independent variables and/or of
the parametric relationships among them.

By constrast, the intrinsic relationships contained in
the three modules ¢i the DYNEV system -- the traffic as-
signment model, the capacity model and the traffic simula-
tion mocel -- are unlikely to vary with timne. The traffic
assignment model, as applied to an evacuation situation,
makes the fundamental assumption that evacuees have knowl-
edge of the most rapid means of evacuating the EPZ,
resulting from the public information program. Thus, the
traffic assignment model is keyed to human behavior and
not to area-dependent factors that may vary from one loca-
tion to another and require adjustment with time. The
traffic capacity model and the traffic simulation model
both focus on driver behavior at a micrcscopic level. The
former depends primarily on motorist responses to the
presence of conflicting traffic, to restraints asserted by
control devices, to lane channelization and to roadway
geometrics; the latter depends on driver behavior while

moving in a traffic stream and executing movements at
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The State witnesses' alternative suggestion that data
from actual evacuations be used to validate the DYNEV sys-
tem (see Iestimony of Hartgaen, et al. at 5; State Wit~
nesses Dep. Tr. at 98-99) is similarly unpromising. The
type of detailed information needed to statistically vali-
date the DYNEV system is not available, to our knowledge,
from any previous evacuation. To acquire such a data set,
one would have to have planned the data ccllection program
prior to the emergency; and then, at the onset of the
emergency, have deployed a large number of data gatherers.
These are hardly realistic expectations for the purpose of
calibrating a model.

In summary, the validated DYNEV system has already been
calibrated in detail for the Shoreham EFZ. 1In these
respects, DYNEV generally exceeds the credentials of other
tools used for evacuation purposes nationwide. The State
witne ses' ciggestion does little more than advocate the
replication of a process which has already been completed.
On page 14 of the State's testimony, there is a suggestion
that the evacuation network modeled by KLD is not suffi-
ciently detailed to produce valid and reliable results.
How was this network chosen?

[Lieberman] The configuration of the evacuation network
for the Shoreham EPZ has been defined with great care.

Approximately 280 links have been modeled -- a level of
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Community-wide emergencies, such as an evacuation fol=-
lowing a nuclear accident, are different from most other
settings from a human behavior viewpoint. Descriptive
accounts of human behavicr associated with other events,
like sporting events, cannot be used to model or predict
human behavior during community-wide emergencies and vice
ver-a. This is the case despite the fact that categories
of behavior, for example, line-standing, driving, etc.,
couid be common to both settings. This is still the case
even if "stress" and/or "anxiety" are common to both
settings.

Emergencies in which a community is threatened (life,
health, safety, and so on) are, behaviorally, in a class
by themselves. Aberrant and anti-social acts that some-
times occur in other settings dramatically fall off during
community-wide emergencies. Fights, arguments, and other
manifestations of "putting-oneself-first" that can and do
occur in the course of everyday social life all but dis-
appear. The mechanism that fosters the decline of aggres-
sive, aberrant and anti-social acts in cummunity-wide
emergencies does not prevail in most other social
settings, for example, during sporting events when people

are in crowds.
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Were an emergency ever to occur at Shoreham, it is
inconceivable that traffic guides would be harassed, ver-
bally abused, physically assaultec or encounter other acts
that would typify the behavior of people not affected by
the "collective identification" which would occur among
those experiencing the emergency. Traffic guides would
not, therefore, be seen as targets for aggression or peo-
ple "in the way." Rather, they would most likely be per=-
ceived as persons who are cffering help and assistance
useful to all those at risk.

On pages 18 and 19 of their testimony, the State witnesses
suggast that it would be prudent to conduct sensitivity
studies of the effects of historical construction projects
on evacuation time estimates. Do you believe these sensi-
tivity studies would be valuable?

[Cordaro, Weismantle, Lieberman] No. As has been previ-
ously noted by us in these proceedings (Testimony of
Cordaro, et al. on Contention 65 at 87; see also Testimony
of Dr. Thomas Urbanik Il at 14) and by the State's testi=-
mony (s€¢e Testimony of Hartgen, et al. #* 18 and Attach-
ment D), construction projects are definitionally time and
location dependent. Construction schedules can advance or
slip depending on z variety of factors including weather,
funding availability, and changes in priorities, based on

changes in roadway conditions following the initial fund-

ing approval. Construction projects also vary in their
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