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achieved when additional refinements would not
influence a protective action recommendation.
III. BACKGROUND SP ETES

Seabrook Station ETEs were first calculate

Associates using the IDYNEV computer

extending from ite 98 ) August of

New Hamps]
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estimates of Table 5-«5 of the 1985 Highway Capacity Manual,
Special Report 209. Any capacity reduction due to frictional
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B. Population Inputs
The ETEs are based on an accurate projection of the
number of vehicles evacuating from and through the

Massachusetts portion of the EPZ. Volume 6 of the NHRERI

details the population groups considered and the vehicle
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,“ During the annual review of t..e SPMC, the latest
population figures will be obtained, extrapolated to the
current year, and a determination made on whether to revise
the ETEs.
2. Transient Populations
The ETEs account for the number of transients who visit
beach areas in the Massachusetts portion of the EPZ. Peak
population data were compliled through the aerial survey ot
Seacoast areas 1n Massachusetts and New Hampshire conducted
on July 18, 1987 T'he transient population of the Parker &
River National Wildlife Refuge portion of Plum Island
included 1in the peak population totals obtained from th
vehicle count performed by Avis Alrmap from the July 18,
aerial survey. These 1ssues have been previousl iressed
and litigated under the NHRERP. (Applicants' Direct
Testimony No. 7, Post Tr. 5622 at 34, 38.)
Concern was expressed by the Intervenors that the data
provided by Avis did not accurately represent peak traffic
conditions at Salisbury Beach. It was argued that over 10¢
more cars were observed 1n a Massachusetts Attorney General
(MAG) film than was projected using the Avis data T
explore the effect of a higher vehicle count 1in Salisbury
Beach, a sensitivity study was undertaken. Here, the
A
alisbury Beach area traffic was 1ncreased ! y percent
(from 6,119 % approximately 34 ver that k Ve tl
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Avis films and the Region 1, Scenario 1 (full EPZ evacuation, 2
summer weekend, midday, good weather) case was analyzed using o

IDYNEV with all other inputs used to calculate the revised
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materially influence ETE, and those which do not. For
example, the peak beach population "event", 1in the best of

summers with every weekend day producing peak attendance,

would occupy in aggregate, less than one percent of a yee

hours/day x 2 days/weekend x 10 weekends/season = 80 hours
out of 8,760 hours, annually). Despite this small
representation, in the temr g sense, 1t 1s necessary to

this "event" becaus ) large nu

transients attracted into the EPZ
relativ ¥ 2P2 population and the event only
over a few hours. . this case . 18 clear that
pProvisio )eed be made for ETE ) account for thi
increase in population for : 2w h s because:
fect on ETE
2rytainty o ¢ ETE calculations.
1 no i1mpact on a Protective Actic
PAR) .
alculated be
in the PAR declslon process.

and associated ETEs in order




introduces unnecessary complexity in the decision process and

yields no benefits.

Finally, it is important to note that the potential

additional transients attracted to special events to
materially impact the ETE is limited unless the numvber of
attending transients from outside the EPZ 1s substantial 1in
relation to the number of residents plus transients already
counted within the EPZ. This cause all transient
require little mobilization time o evacuating the

-=- most simply walk to their

recidents on the other hand,

(see discussion on pp. 4-3 thr

which defer the start o -helir evacuati

the transients. Thus nless these addl

ne evacuatic
transients who ente? he EPZ r "special
residents. This temporal separation impli
impedes the othe 0 a smal
leave the
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be accounted for in the ETEs. The events identifl
"0ld Home Days" and the "Santa Claus Parade."

0l1d Home D._s was jentified as taking place in August
and is attended by '"several hundred townspeople" who gather
for approximately 3 to hours near the Town Hall at Route

110 and Church Street. Since most attendees are

residents, a special ETE d not be calculated

event, as thes ‘eside ; are already acccunted
limited extent and iration o his event alsc
need for separate

The Santa Claus ade was 1dentifled

the first or second Sunday of December and

numper 3 ‘esldadents anc ransients who
the event's

assume

persons




conservative value for
expected to be attended
somewhat higher vehicle
of vehicles. Third, it
possibly most, of these
towns within the EPZ

transients are already
neighboring towns. Fou

.= <z - = v g f rm .
Cransients are 1ror out

these additional vehicl

Specifically, the capac

1,000 vph (vehicles per hour) 1in this location (NHRERP,
Volume 6, Appendix N) )ividing the total transient vehicles
by this capacity yields 25 minutes Thus, eve WOXSE
case, we would find that the additional transients would have
left the area 1n approximately 25 minutes I'rip generatl
time distribution for populations 1n areas other than the
beach, us presented i1n the NHREPP, Volume 6, Section 4,
indicates that only 5 percent of the total permanent resident
evacuation trips have started within the first = minute
Hence, these additional parade attending transient 111 have
left the area prior to the time when the vast majorit £ Tl
evacuation trig of residents, accounted for ir lume ¢

have mokilized. Consequently, these trar ent W not

such an event because 1t would be
primarily by families, producing a
oncupancy rate and a reduced number
is reasonable to expect tnat many,
transients reside in neighboring

To the extent this is so, thes
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impede the evacuation of residents. Thus, this speci

does not warrant separate consideration : the ETEs

cf its very short temporal extent, small magnitude ar

of impact on ETE.
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approximately 75 percent of the town's residents would attend

such an event. Th 3 (Amesbury resident

population) = 10,694 residents out of 30,000 total people

leaving 19,306 transients. Assuming that half the TOA
residents use vehicles to attend the display, the total
number of vehicles can be estimated by applying the
dividing by 2 persons per vehicle (as was estimated
beach area o« pancy rates during calculation ©

yield
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Newburyport will increase no more than 6 percent. Inspection
of the IDYNEV output for Region 1, &cenario 1, (10-mile

kevhole evacuation, summei weekend, good weather) reveals
- |

that Newburyport clears within approximately 4:2% hru:imin.

Increasing this value by 6% yields 4:40 hrs:min, which 1s
less than the ETF of 7:05. It is yeasonable to expect that
the actual increment to the ETE would be smaller for the
reasons cited above. Even in the cited example, 1t 1is
that her 1§ no impact on ETE. Thus, this special even

y) does not warrant sepavate consideratic

short temporal extent and lack of 1impe
the ETE.

Vehicles
are those that are travelling wl

the EPZ at the tim ) an evacuation and are "external-
external"
outside and
Volume €
these vehicles nm e added to the total est
vehicles that evacuate from within the EPZ.

These through vehicles are assumed to travel on
interstate routes I-95 and hich are the primary
through roads in the EPZ. This estimate of 3,000 through
vehicles 1s based on observations of levels of service

on these interstate highways (which did rnot exceed




C) while traveling on the network (Applicants'
Testimony No. 7 ogt Tr. 5622 74 These levels
service represent veh ] densities which correspond

range of 990 to 6,900 vehicles, based on the total

miles of the interstate highways within the EPZ
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Vehicles Which Travel From Seabrook Beach
Salilsbury Beach

Another assumption regarding the ETEs for Massac

communities concerns the mber of vehicles that will

1

southboun Je OutE : om Seabrook Beach into Salls

>

Beach It stands t sason that many, possibly most

Sedd e
these @vacuees are Massach tts residents
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on minimizing evacuee travel time, indicated that
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volume 6 of the NHRERP, studies were conducted which show

that the ETFs for the summer scenarios prove to be relatively

insensitive to any reasonable delays in evacuee mobiliz

providing that the roadways become saturated (i.e.
capacities are f ‘ -ilized) as quickly under the
mobilization.

ously

VHRERP

zation following
evacuate. 'hese runs extended the trip generation
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10 minutes after the GENE] s EMERGENC\

Volume 6, py. 4«1 I ~imeline represents

escalating accident scenario. It provides a tempore

framework for estimating trip generation distributi
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AREA EMERGENCY (SAE). Since the planning basis used
calculate the ETEs assumas that beach closure weould occur at

vhe SAE and that the OTE follows 25 minutes later, traf

guides would not be avai.able to provide traffic contr

the very early stages of a evacuation under this acc
escalation scenar.o.
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generated from each origin centroid, to
of traffic guides throughout the EPZ.

Based on this analysis, a set of candidate
destination nodes located at the periphery of the EPZ was
specified for each origin centroid. That 5, these
evacuation routes and destination nodes would be "attract
0 those evacuees generated at the 1gin centroid

absence affic guides s r travel would

1 1

Jenerally
represent reasonable behavior or
The specification of the roadway network
link-specific turn movements were modi
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This modified network configuration, exhibiting
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Steps 2 through €
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raveling westbound
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by the presence or absence of traffic guides since none are
deployed on the on-ramps. Furthermore, the arrival of
traffic guides to facilitate the movement of traffic entering
on-ramps cannot influence, in any way, the capacity of the
on-ramps themselves.

This network configuration exhibits the turn
movements recommended by the traffic guides and the
capacities which reflect the traffic guides' presence.
representation of the network configuration was i1nput
TRAD model.

then executed. See the
description of step
12

N
A .

environment (1)

represent bot ~ond ons ref .8 the fact that
quasi-steady-state model which represents average condit
for a speci’ .d traffic environment, but cannot dynamicall
represent changes in control over time.
The real wor e LC environms
transitions in stages fron » "before" condition
guides in place) to the "after" condition (when

guides are in place). The change 1 traffic environment

over time, can only be adequately represented by




simulation model. This model can replicate the arrival

time, of the traffic guides at various locations,

introducing inputs at different points in simulated tinme

which describe the effects associated with the activatic
TCPs on a location-by~-location basis. A small
was introduced into the simulation model to reflect
staged activation of the TC
'CP is activated, the inputs
simulation model replace the "before"
movement percentages) with the
capacity enhancement assoclated wi
ls represented by changing the
lower service rate assoclated
represented | he input strea
"blockage factor When the TCI

the

Results were produced by the IDYNEV simulat
ponding to input streams which described ¢
the traffic environment arising from the

.10Nn resu




activated. These results are presented in Attachment D
hereto.

The impact on the ETE of the effects of delayed staf

varies with evacuation scenario. For example, fo:

winter scenarios which are characterized largely by non-
capacity constrained network conditions, the effect
delayed activation of the TCPs on the ETE is minimal.
is, to a large extent, traffic demand remains less t
roadway capacity even prior to implementation of cape
enhancing measures : he "more 1important" TCPs.

scenarios which are characterized by capacity constralned

network conditions, the system responds in two ways to the

early absence of traffic guides: (1 creased non-
compliance wit he recommended evacuation
some locations, the potential to further
demand and, thus, reduce
enhancing TCPs prior to t onse )f congestion
service rates at these locations, which serves to
ETE. Results are discussed in the Section,
on Revised ETEs."
Updates to ETEs

. TEs have been revised to

other ) uts as part of the ongoing evaluat

process. These revised ETEs are Attach

following 1s 2 summary of the revised

£
&

v
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.
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inputs explicitly reflect the «~ontrol

strategies implemented at the SPMC's TCPs and ACPs.
includes TCPs B-AM-0€ ~nd A-SE-06 as previously

The inputs reflect the delayed implemantation of
access coecntrel operations consistent with SPMC procedures.
See also Section V.B.5, "Through Vehicles."

A total of 1440 "vehicles 1n transit" have been
added to the beach area vehicle populations 1n acco
the Avis data.

The .S eflect where and when traffic

will be available at traffic control points

planning basis timell as based on empl

traffic guide

specified 1n
curred in the TCP diagrams from
the SPMC had no material impact on the ETEs
Attachment 4.
scussion on Revised ETEs

Review ' the revised ETEs for Region 13
the evacuation times for the summer scenarios al
higher than the

are comparable f
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The ability of evacuees in Hampton Beach to travel
south into Seabrook and Salisbury Beaches in the absence of

traffic guides acts to shift vehicles from the critical paths

in New Hampshire to other paths which exhibit lower ETE.

This acts to lower overall ETE.
The TRAD model is more effective 1n estimating the
evacuation trips.
1=-world travel patterns
lculated ETE.
'E relative
the tr for Region 1 (Entire EPZ), Scenario
(summer weekend, midday, gonod weather) and for Hcenarilo &
(off-season, mid-week, mid-day, good weat

presented below:

28 arrive at
er a period
hours

data obtalned

1088 'C' Xercise

are manned
the evacuation




conclusions mqé be drawn:
0 The trade-off between Factors 2 and 3 which
increase ETE, and Factors 4 and 5 which tend to lower

results in a virtual stand-off in that the ETE reflect)

expected delays of TCP/ACP activation is comparable

ETE reflecting the immediate activation of TCPs This

shown by comparing the ETE of 7:4u for Case

on the part

the

condition of Case C( "no guides", which produces
9:00.
extreme condition of "no guides",

seen t

oA 3 y ¥ De o VLT T o e 2 B
mannlng S gI ’ tne ncrec

n thelr

Rl ¢
of the tr

'hen the

beach clos

off-season scenarilos

rFactors




network, reflecting the lower levels of traffic volume

relative to the summer scenarios. Factor 5 remains

important, since motorists wilill select the most efficient

evacuation paths and the improved representation offered by

the TRAD would produce more accurate representation

vehicle routing thai the Traffic Assignmer:. model, alone.
explained in Conclusion 1, above, the lateness of

manning the TCPs 1in the summer relative
closures does not materiall

ETEs relative to an immediate” manning of

off-season the capacity~enhancing activities

guldes are of lesser value in reducing ETE

largely dependent on mobilizati time

to the efficiency o raffic operations

lesser ext

Thus, overall the revised ETEs are based on p

bases and assumptions that are consistent with the
procedures.

PROTECTIVE
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Percent Difference Percent Difference in
in Beach Area ETE Relative to that
Population Relative for the Estimated

to the Estimated Peak Value of Beach

: Area FPopulation

0
7 - =7.6
-40 $ 38 -14.1
-60 210 -19.6
As indicated above, while the beach area population
varied by up to 60 percent below peak values, the
reduced by orly about one-third the reduction in pop

(expressed as a percentage). rhus, any uncertainty
- d

&rea populatior does n -anslate into a disparity

“he SPMC provides f S ] potential constral

evacuation in P ReB S 5.5.4. As detailed ther

Response Director,
Radiological Health Adviscor 1 any constraints to evacua
nd considerations or scenarios which may enhance the

estimated evacuation time. jiscussed 1n thilis sectic

ETEs are not particularly sensitive ) many variables

road impediments and variations 1in beach population
adjustments need be made to the s 1in > 2.5, Attachment
since, for the vast majority urrence the adjustments

in ETE would be limited and in

the choice of protective actilo




summary, the ETEs contained in IP 2.6 Attachment

3y .

(as they will be updated by the ETEs 1in tachment D heretc«

11

will be adequate for PAR decisionmaking for the following
reasons:
The ETEs were calculated using a state of the ar
methodology and are as accuratz as reasonably achievable.
The ETEs provided to the PAR decisionmakers
an adequate number of scenarios which a« unt for the
predominant conditions and variables no lly experienc

the Seabrook EP

The ETE cenarlios 1in 1€ SPMC are the same ones

used 1n the NHRERP which the Board concluded were adequate

for PAR decisio
© be relat

expected varilat

FAR decilslionmakers are alerted t«
emergency specific conditions which may
logistical considerations for added flexibil
Under most conditiong evacuation
preferred PAR for the Seabrook EPZ.
There 1s no evidence s 0 the argument that
further refinement of the ETEs wou nake é urther

contribution to




B. Real Time ETEs

It has been alleged that a real time computer based
system to collect traffic data in order to estimate the
number of vehicles within the beach area to generate a real
time ETE should be utilized within the Seabrook EPZ during
the summer. However r ; no assurance that such a
system is feasible. 3y "feasible", 1t 1s meant that the
accuracy and rellability of the data ccolle
inferred estimate of beach area vehicle
reasonable criteria under all circumstances and represen
significant improvements relative to estimates based on
of day, day of week and weather conditions. Even

feasible, 1t does not appear that any incremental

would constitute a material improvement over the c

prccedures for determinin ITEs suc he PAR
process 1s naterially a :cted. See Section
yYing beach g

pursuit of more realistic or real-time da

easy

r. Establishing & ime computer based

data collection and computation of ETEs, as
contention J 03, would entail aw

recorders (ATR) at all po 3 of ingress and egress
veach areas to r¢ a closed rdon and establish
"controllec area. These detectors would be linked

computer system which would have to be programmed




the net vehicle flux within this controlled area as a
function of time and to calculate the estimated vehicle
content. This data would then be used as input to the IDYNEV
model or be directly compared to a list of ETEs which utilize
beach population as an independent variable to determine the
"real-time" ETE.

Such a system could be infeasible for several reasons.
"irst, the accuracy of the system would be related to the
accuracy of the automatic traffic recorders. Dr. Adler's
testimony for the Massachusetts Attorney General in the ASLE

the NHRERP indicated that, based on empirical

HMM Assoclates 1n the beach areas
Seabrook EPZ, the magnitude of aggregate errors in vehicle
accunmulation for pneumatic counters around a section of the
reach é 1% 1n the realm of 80,000 vehicles over a f

(Adler Rebuttal Te n Figure

9524). This translates to an average
accumulated error of almost 5,000 vehicles per week.

While it is true that the counters referenced were

pneumatic tube type, electronic detectors are also subject to

particularly when recording traffic under congested
magnitude of these errors depends on many
detector installation, electronics, detector
-llne data reduction software, number

composition of traffic,




traffic, weather and trafric operations (passing, vehicle
lateral position). Some data indicates recorded errors are
7 percent or more under congested conditioris unless
compensatory software is supplied. Moreover, these errors
are not uniform; some days the error congctitutes an
undercount and other days an overcount is registered.
Additioc..ally, some errors are not easily controlled.
Vehicles which pass each other using the oncoming lane
counte.’ as inbound when they are actually outbound.

that use the shoulder or breakdown lane would not be

at all.

'he suggested system of detectors forming a cordon
potentially involve multiple detectors to attempt to esti
net changes in vehicle content by subtracting the aggreyat

of detectors on outbound lanes from the aggregate
counts of detectors on inbound lanes. The presence of th
errors, or even a malfunction of gne detector, would prod
serious errors 1n the net vehicle content estimate., For

example, 1f a detector which neormally counts 10,000 veh

per day malfunctions or becomes inoperative

hours, then clearly all data is worthless
he recalilibrated.
A survey reported in NCHFP Report

which 1ndicates that a surveillance

experiences a fallure rate of approximately




annually. That is, the probability of each detector failing
over a period of one year is ahout 0.3. Thus, provision must
be made for rapid renponse mainteuarce of the system during
the summe> months.

A paper entitled "Traffic Detector Errors and
Diagnostics" by L. Chen e¢nd A.D. May, in Transportation
Research Record 1132, dated 1%87 reported on several studies
addressing detector failure. One cited report documented the

an empirical study which revealed a failure rate
fallures per year per detector. Alilso referenced was
another study which revealed that 10.5 ) 14.8 percent of
detectors on a Los Angeles freeway surveillance system were
unavailable (i.e., non-functioning) at any time. lLoop

detector failures cen be caused by moisture, sealant

deterioration, pavement cracking, broken wires, detuned

amplifiers and lightning surges.
This accumulation of error and likelihood

makes 1t necessarv to repeatedly "recalibrate" t!

directly estimating the vehicle content of the "cont

beach areas at some point in time by using some enpi

data collection method such as aerial photographs.

frequency of this recalibration depends on the rate
or, which can viory widely dne to its non-

detector failures, and the




precision needed to provide materially better accuracy than
is currently available using historical data.

Consider the use of aerial photographs for this
recalibration. Suppose a flyover is undertaken on Monday
morning. The film must then be developed. Following that,
data reduction activities would be undertaken. Even if
considerable 2ffort and personnel are utilized, it is
reasonable to expect that a reliable estimate of vehicle
content on Monday would not De available until Tuesday
evening, or later. Thus, about 36 hours wculd have elapsed
after the area was photographed, before the data base in the
computer 1s upgraded. But, additioral data would have been
collected by the gurveillance system during this 36-hour
period and detector errors would have been aggregated over
this period, as well Thus, the process of accurately
recalibrating a real-~time =ystem becomes questionable with
initialization data wvhich is approximately 36 hours old, whe
the vehicle flux data collected during this period contains

errors of unknown magnitude and direction.

Another consideration with a real-time system is what t«

do when a compcnent of the system malfunctions. Clearly it

S necessary to recalibrace the systen. & 1t practical and

realistic to presume to have a plane, pilot, equipment, and

data~-reductior tec i1clians avallable at

event so as to rapidly restore and rec:

n

Q




Furthermore, it serves no useful purpose to recalibrate

system while a detectcr is inoperative -- it is

necessary to repair or replace the dzatector and ascertain
that it is functioning properly. 1Is it reasonable to expect
that personnel and equipment are always available to rapidly
repair the problem?

Suppose an emergency occurs after a malfunction but
before the system can be brought back on line followinc
flyover and recalibration. What fallback provision 1s
in the interim? And, in fact, if this fallback provis
considered acceptable, why not use 1t 1> the first place
rather than depend on a complex real-time system?

emergency could occur
ificant errors have accumulated 1in the

and before the recalilbration activity (assuming
viable) 1s completed. In 18 clrcumstance,
system would be co: 2r productive, producing an erronec
estimate of vehicle population and an ETE which may be
accurate than those developed from the current methodo!

boctom line value of a real-time system becomes
questionable when one analyzes the scnsitivity of
variations in beach population. For example,
studies with IDYNEV presented in Section VI.A 1ndica’

60 percent reduction 1n beach opulation [.'C)jui'f:i




hour (or 20 percent) reduct.on in ETE. Several questio

arilse:

How much more accurate in estimating beach area vehicle

content must a real-time system be (assuming it is feasible)

than the current methodology to constitute an "improvemen

Consider a favorable ssessnent of a real-time s
Assume the real-time system has 'y a 10 percent
1ts estimate of vehicle content while the ‘esent
has a 40 percent error. The consequent di
about 47 minutes
example,
estimate of beach area -
translates to a smal ercentage
accuracy. 'he likelihood that such & hypc
improvemnent 1n the es nate of h arei po
translate nte a ¢ rent PAR 1s extre
that a 10 nt erro ¥ the beach
amoun s to
accumulated
Thus, even

perfectly

’

time system's




most pronounceu 1ncrease in vehlicle count in 1983
5674 vehicles over 7 hours, aggregated for both kLa
Seabrook beaches.

Table 3 of the NHRERP, Volume 6 presents data

describing the variation ¢f beach area population on

Seabrook and Hampton lLeacnes south of Route 51
surse of a crowded s er weéekend Saturday.

projected peak beach vehicles populat

beach areas 3104 278% Applicants

the beach 1 » popula »n between the hou
percent of

According to t

Section VI zhe varlation in E correspondl

varlatl

-
(!}

maximum err

yighly unl




achieving feasibility. At this time there 1s no assurance
that such feasgibility is attainable.

- Its implementation cannot assure a material
amprovement 1n emergency planning. The prospect of an
unavoildable accumilation of error over time, aand of the
periodic failure of sys*tem components, leadaing to a
requirement of perindic recalibration using manual
techriwues, imply that such & system is of guestionable
atility, even 1f implementable It provides no assurance
that, even if feasible and successfully irplensated, that

meaningful beneficial influence on PAR would resi 1lt.

Estimates of special pnpulatio
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01 calculatlon and assoclated assumptions are include In the

NHRERP, Volume 6 (pp. 11-1 through 11-27). These ETEs

"~

evaluated as adequate 1n FEMA's December 1988 Raview and

Evaluation of Seabrook Plan for Massachisetts Corruanif ies
f T'evy = 1 *a o 1~ ~ - - | 1
(Evaluation Criteria J.10.1).
41 = ] - e B 2 1~ - - » A = o
I'he goal of protective action decision-waking is t

maximize the dose savings of the EPZ population. I'w



possible actions to achieve this dose savings are sheltering
or evacuation. In ac:ordance with IP 2.5, Aitachment 3, a
PAR 1s reached for th' general population as a whole
(including special popui~tions) after comparing tne dose
savings of evacuation and sheltering. The resulting
protective action 1is recommena:d for all population groups
withlin the area implementing th. PAR.

For protective action recommendation decision-making,
the two Key parameters in determining relative dose savings
are, for evacuation, the ETE and for sheltering, the dose
reduction fac " {DR¥) of the shelter facility.

The only way that ETEs for each special popalation

acility would be of any use is if comg
by evacuation sheltering were
for each and every facility and population grouj

tne area 1mpiementing the PAR. This approach would

require not only ETfs but sheltering dose reduction

each specilal facility and population group within

an impractical, unreascnabl
making a PAR.

on was aval

DaASIE 1S

§ ~a 3 wr
A.'l_AL.,'\‘v
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savinas ies if one assumes the following hypothetical. Assume
that the special facility ETEs are substantiaelly longer than

those for the general population, evacw tion is recommended

for the general populatien ana thue dose reduction factors for

special facilities are hetter than those for the general
population. However, even in a situation where these tiuree
hypothetical assumptions are all true, evacuation woul
remaln the preferred PAR. This 1s because the

\ ¢

alternative would be to shelter, and thnis is

would already
dose saviniys ‘rom sheltering. When the tvransp
this population group would then evacuate.
the EPZ uhder thls hypothetical situation wou
travel speeris due ) post evacuation unceonge
secause this trip would take approxim
to reach the

special facil

population,

PARS




revised t> incorporate a priority lis* for alloc
evacuation vehicles to all special nopulations.
will indicate which population category should

resources first and the sequence in which facilit 3 within

eaCh category will be serviced. Specifically, schocls

day ware facilities would be c¢ssigi.ed vehicles
fellowed Ly the transit dependent general popu
curbsaide pick up (homebound

'n nospitals.

egory, the fac

2ion would be

"esourc

aximlzi

ihe evacuat
are contained in
for special populse
personnel id resc
transit dependents
to reevaluate thes
inputs change

The




ambulance and wheelchalr van mobilization process, have not
changed; hence, Volume € ETEs still apply. This discussion

operations 1n the context of the rapid accident

escalation scenario defined in Volume 6.

the ETE scenario, *© viffsite Responsz Orjanizat

@ the SPMC bus mobilization procedures
ccident scenarics which wil] tilize the N
munity College (NECC) ¢ G vd bus stagi

2 Dakisteal Mand ¢ PR S W g
Rebuttal iestl -v; ortation
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ecordkeepers
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assignment
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each individual procedural step. Next, it is necessary to

determiine those steps which are undertaken in parallel and

those which are in 3equence with other steps Finally,

necessary to sum both the shortest and longe.t paths or

sequence of steps for <ach bus yard. This analysis of
SPMC's bus mobllization process has been performed and
in Attachment E hereto.

The results

mobil
at the EPZ boundary within approxi
issuance of an OTE. For the same
would arrive there within approxin
These times are comparable to th
population bus evacuation
of the NHRERP. ecific the Vo y» ETE analys
assumed the last buses would be mobilized at the bus
within 3 hours of the star f mobllization and
travel and processing & the staging area would
additional hour. ‘hus hat analysis estimated

puses would arrive at the EPZ boun wilithin about

t!

1t

18




discussed in Volume 6. For example, while the general

population transit dependent bus route travel times on

individual routes have changed due to revired 1o

total time to complete the longest route is the

original estimates. (See Applicants' Rebuttal

9, Attachment '’ Since SPMC bus availlability is comparable

to those prese” i in Volume 6 of the NHRERP (even assum

fast breaking sce 10) and that operations within

are expected to take the same amount of ti

in Volume 6 cial populations ETEs

6 are applicable to evacuation operatigrs

the SPMC.
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discussion in Section V.E., the
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provided by MAG. With this information available it was

possibie to identify the input stream errors.
At Node 93
This node represents the intersection of Routes 1A
(Beach Road), 1 and 110, which is known as Salisbury Square.
The condition, "NO TRAFFIC GUIDES", was represented in the
input stream by the specification of a left-turn movement
93) representing westbound Beach Road, and by
fying tha one~third of the traffic on that road will
left onto southbound Route 1, with the remainder
continuing through onto westbound Route 110. For the "WI
GUIDES" condition, all Beach Road traffic was routed throuc
onto westbound Route 110. The errors in this specificat]
undermine the validity of this study:

The absence of guides at this TCP B-SA-06 will
assuredly reduce the productivity (i.e. the service rate)
raffic entering Salisbury Square. Effectively, the guides
absence reduces the capacity of the westbound Beach Road

approach. Specifically, the absence of the guide which

two: lanes of westbound tra‘fic, to the east of the Squar

and of the other guides maintaining this two-lane flow,
degrade the productivity of
reduction 1in capacity is not represented by

the IDYNEV 1input stream as it should be,

condition are




. The absence of guides at this TCP will leave Route
110 functioning as a tw>-lane, two-way road. Thus, only one
lane of westbound travel would be available. Dr. Adler did
not modify link (93, 4!), which represents Route 110
westbound, to reduce t!ie number of outbound lanes from two to
one, accordingly. This error attributes twice the capacity
to this link than it zctually would have. As a result, the
~sE 1s too low for this NO GUIDES condition.

. Because the absence of traffic guides in Hampton
Beach was not represented in the input stream, the IDYNEV
model did not represent traffic flowing south into Seabrook
Beach ard into Salisbury Beach across the Hampton Harbor

Bridge. For thils NO GJIDES condition, traffic would flow
southward into Salisbury Beach. The failure to represent
this additional traffi: moving into Salisbury Beach and
thence along westbound Beach Road, in the IDYNEV inputs,

produced incorrect low:r traffic volumes there, which lowered

the ETE below the ¢orr:ct value for the NO GUIDES condition.

. Specifying tiat one~third of B~ach Road traffic
turns left onto Route in the NO GUIDE- condition is

completely arbitrary. Chief Beevers testified under cross
examination that while several drivers exiting westbound
Beach Road turned left onto Route 1, most continue west ntc
Route 110 and travel tcward the Interstate highways (Tr. at

ke

RT3 TT) s Indeed, the TFAD model for the NO CUIDES condition,




/

routed about 17 percent onto southbound Route 1. The
combination of lower westbound volume (67 percent of Beach
Road traffic instead of, say 83 percent) along Route 110 and
the incorrect specification of two lanes for that road
instead of one lane, (i.e., lower demand and higher capacity
than is actually the case), also lowers ETE below the correct

value.

This node represents the interchange between Route 11C

and I-95 in Amesbury where TCP B-AM-06 is located. The

-
—
4

condition of WI GUIDES 1s represented with 1nputs which

impruperly spec

-
b
™
U
o
n
0
¢!

through movement, the right-turn

P

movement from link (93, 45) (westbound Route 110) onto the

on-ramp to I-95 southbound; and the U-turn movement onto

eastbound Route 110. is properly coded as a left diagonal

movement. Each movement 1s assigned about 50% of the to

ct
>

traffic on link (93, 45). The condition of NO GUIDES is

represented properly as a through movement

v
ve
0O
=
b
b
o
>
W

'

onto westbound Route 110, a right diagonal movement onto the
on-ramp to I-95 southbound and a left turn for the U-turn
onto the other on-ramp to southbound I-95. The two
percentages remain the same: about half the traffic on link

(93, 45) moves through, with the other half moving diagonally.



The errors in this input stream are:

. Link (93, 45) in the NO GUIDES condition is
incorrectly specified as two lanes westbound; it should be
specified as one lane, as discussed above for node 93. This
will produce ETE which is too low.

. Inexplicably, a through movement westward onto
Route 110 is properly represented for the NO GUIDES

condition, but is arbitrarily prohibited for the WITH GUIDES

condition despite the TCP irstructions to the guides to

1ag

litate this through movement. This error of

b

unrealistically prohibiting an available through movement fo

ry

the WITH GUIDES condition, while accommodating the through
movement for the NO GUIDES condition, will greatly increase
ETE for the WITH GUIDES condition above actual values. It 1s
insupportable to argue that evacuees will totally reject the
through movement onto westbound Route 110 with traffic guides
waving them on 1in that direction yet accept that movement

when there are no guides there at all.

. Setting aside the above errors, for

M~
ot
~
-
n

discussion, the specification of an equal split in movements
(i.e., half to the on-ramp, the other half to the U-turn) for
the WITH GUIDES condition is arbitrary and unrealistic since
the U~turns have half the capacity as the mevement directl
onto the on-ramp. As an example

1000 vehicles per hour and a U-turn capacity of 500 vehicles



per hour. If the total traffic approaching this inteichange
along westbound Route 110 is say, 6000 vehicles under
saturated conditions, then according te Dr. Adler's turn
percentage specifications, 3000 will attempt to enter the
ramp and 3000 will attempt U-turns. The traffic entering the

ramp will be serviced in 3 hours,

p
o
-
st

Lol
O
o
o7
Q
>
r

v
P

veh/hour x 3 hours = 3000 vehicles serviced. At the end of
hours, however, only 1500 vehicles will have completed the
turn, 1.e., capacity of 500 veh/hour x 3 hours = 150
vehicles serviced. This leaves 6000-3000~1500 150¢(

vehicles remaining to be serviced. If half insist on tal

-t

U-turns, as 1s specified in the input stream, ther
take (750 vehicles/500 vehicles per hour) 1.5 hours to clea:
the interchange from this point, or & total of 3+1.¢ -
hours. 1In the real world, evacuees will seek the fastest way
out and will favor the higher capacity on-ramp rather than
the U~turn. A specification at 67 percent movement to the
on-rampis and 33 percent U-turn movement would clear the
interchange 1n 4.0 hours which would realistically represent

actual driver behavior -- and lower ETE by 0.5 hours relat

to the inputs specified. 'his incorrect 50/50 specificatior

0O
.

turns tend to increase ETE for the WITH GUIDES condition.



calculated ETE above actual values fox
the condition WITH GUIDES.
Decreased calculated ETE below actual values for
the condition NO GUIDES.

Small wonder, then, that Dr. Adler reached the erroneous
conclusion that the SPMC plan WITH GUIDES significantly
increased ETE relative to NO GUIDES: bhis erroneous inputs tc
IDYNEV forced this conclusion.

There are other errors .n the specification of inputs

describing the Route 51 overpass of I-95 in New Hampshire

but we need not expand on this here. Still other input
errors 1include:

Salisbury Beach vehicle content is specified
over 9000 vehicles, some 3000 more than the peak project
based on the Avis counts and 2000 more than the maximum
number the MAG films purportedly contain. This error wi
of course, tend to increase the ETE in Massachusetts above

lues.

The number of vehicles in Hampton Beach was reduced
by about 1600 below the astimate wased on the Avis films.
The number of beach area vehicles i Rye was also reduced by
about 200,

The )YNEV 1nput specifications used to

lalize" the network (i.e. fill it with cars representinc

c conditions at the outset




congested beach roads (contrary to actual conditions at 2

) and created a false, artificial queue of some 500

a. vehicles in Salisbury Beach. This error, would,

of course, increase ETE 1in Massachusetts above actual values.

Dr. Adler's testimony notes that the inputs he prepared
for the IDYNEV runs "[rjeflect the conditions written into
the Joint Stipulation Regarding ETE issues .
Examination of the input stream, however, reveals some
smportant departures:

The 1nputs specify a decrease in the capacity of
ramps, at close to 6 percent, as called for in the
Stipulation. The capacities of 13 ¢ 2r ramps, however,
reduced by 13 percent in violation
departure would tend to increase the calculated ETE
actual value.

The staged manning of TCPs called for
Stipulation was not represented.

In summary, the results produced by IDYNEV in Dr.
Adler's testimony are incorrect due to input errors. The

conclusion reached, bused on these IDYNEV results, concerning

the effectiveness of the SPMC traffic management plan is

therefore without merit
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REVISED ETEs FOR THE SPMC

Region 3 Region 13
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Attachment
Page 3 o

Bus Companies, as listed in SPMC Appendix M

complete, assumes

™
i

Time bus s arrive at bus yard (relative to when

first call we \ade to first bus company): D=B +

1me v
AAUE i

speeds:
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