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As requested in your November 14, 1991, correspondence we have received KLD
! t

A~ ciates response to Dr. Thomas Urbanik II review comments on the Saquish
teck/Gurnet Point and Duxbury Beach Evacuation Time Estimate sensitivity
studies A copy of the KLD response has been forwarded to the Federa)
Emergency Management Agency Copies of our ccrrespondence and KLD's response

are attached
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Mr. Ronald A. Markovich
Boston Edison Company
Emergency Planning Croup
118 Long Pord Road
Plymouth, MA 02360

Dear Ron

We are in receipt of the commecnts ffered by Dr. Thomas Urbanik, II from his
review of our August 2, 1991 sensitivity udy. This letter supplements our earlier

submission and incarporates our

As documented in N1 REG 1438, the NRC Task Force examining the Pilgrim
v Response Program. suggested that Boston
Edison conduct several Evacuation 1ime Estimate (°TE) sensitivity studies. These
studies were designed to determine whether significant increases in the postulated

ponulation estimates for Saquish/Gurnet and D uxbury Beach would have an effect

upon the ETE. At your request, we conducted several sensitivity studies which were

Nuclear Power Station Offsit Zmergency §

described in our August 2 letter

1T 1 ] | - 4 ¢ arkhs als cxe . P B S re——
Dr. Urbanik's letter indicated tha s which we previously performed
did not consider

der the highest population estimates for Gurnet/Saquish referenced in
NUREG-1438 (je.. 5.000 persons), but also recognized thai we utilized an estimate
for the Duxbury Beach population higher than that referenced in NUREG- 1448. Dr
Urbanik also cuggested that the sensitivity analyses consider the populations of both
beach arear together, rather than independenily, in evaluating potential impacts on
the ETE. As discussed in our Augus* 2 letter. we continue to believe that the most
realistic nopulation estimates are _hose derived from the survey conducted on July 5,
1987. Nevertheless, we have factored Dr Urbanik's sugpestions into an additional

sensitaivity studyv

Before providing the results, how ver, we aia also providing additional
supportuing information as requested by Dr. Urbanik In particular, Dr. Urbanik

requests acditional information on he location of vehicles enteri: ¢ the rvad
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network; vehicle routings; ‘ocation of anticipated congestion; and the basis for the
vehicle occupancy factors used in ‘... analyses. This information is provided below.

Additional Supporting Information

1. Location of Vehicle Entry Into the Network

Vehicles to be used for an evacuation of Duxbury Beach are assumed to be
parked in the Duxbury Beach parking fields. These fields are located in the area
north of, and adjacent to, the Powder Point Bridge. Off-road vehicles are assumed
tc originate their evacuation trips from the beach areas south of the Powder Point
Bridge. Similarly, off-road vehicles which begin their evacuation trips on Saquish
Neck or near Gurnet Point are assumed to load the roadway system along the lergth
of Saquish Neck.

2. Vehicle Routings

Two routes exist for vehicles evacuating from the Duxbury Beach and
Saquish/Gurnet areas -- one over the Powder Point Bridge into Duxbury, and one
north onto Route 139 in Marshfield. Routes using the Powder Point Bridge
eventually access Route 8A north. Routes accessing Route 139 in Marshfield have
access to Route 3A north and are capable of utilizing Route 3 north as well. Since we
are currently using ali available routes off Duxbury Beach and Saquish/Gurmet,
vehicie routing remained the same for all sensitivity studies discussed herein.

3. Location of Anticipated Vehicle Congestion

Traffic congestion is expected on roads leading = t%:2 northbound exit from
Dnxbury Beach and at the Powder Point Bridge area. Since the capacity of roads
leading tc thess exit points is generally lower than ths capacity of the roads leading
trom those exit points to the EPZ boundary, traffic congestion due to beach traffic is
lecalized on or near the beach. This congestion takes two forms: delays to vehicles
departing from parking fields, and off-r0ad vehicles queuing along the path leading
to the Power Point Bridge.

4. Basis for Vehicle Occupanc Factor

A8 mentioned in our Augz. ¢ 2, 1991 sensitivity study, the vehicle
occupancy factor used in our anal yses wus derived from the vehicle occupancy survey
which we previously conducted. On .J.)- 7, 1987, vehicles entering the Duxbury

Beach parking area v-ere observed and :hc number of occupants were recorded. This
data collection was performed simultancously with the aerial photography. The
vehicles which were observed included oth thos destined for the Duxbury Beach
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parking arcas as well as those di 'stined for the Saquish/Gurmnet area and those
poruons of Duxbury Beach rvqu...n;, off-road vehicles. A total of 191 vehicles were
sampled as they entered the area. Analysis of the results of the vehicle oc vupancy
survey indicated an average occupancy rate of 2.54 persons per vehicle

Supplemental Sepsitivity Analvses

In response to Dr. Urbanik's comments, we have cenducted two additional
sensiuvity studies. In both cases. we haw combined the population est mates for
both Duxbury Eeach and S: aquish/Gurnet in calculating the sv acuation tirne estimates
and beach clearance times

In the first case analyzed, we combined the highest ;mp 1lation estimates for
Duxbury Beach and

wag sh Gummet ¢ ntained in our Au gust 2 letter The results are
as fu}.-\v\k.-«

CASE  ESTIMATED ESTin. »TED EVACUATION TIME TO CLEAR
ID YEHICLES -LRSONS  TIME ESTIMATES BEACH AREAS

XD 4.701 1,94( 5:15* 5:15

The above combination results in an ETE and beach clearance times identical
to Case D2 for Duxbury Beach deur'z': ed in our August 2 letter. In this case, the
Qme to clear Duxburv Beach has incr :-1 to the point where the last vehicles
leaving the EPZ are those veh‘wlvs exiting \t»uy Beach. Those vehicles should not
éncounter significant traffic congestion on roads le ading from the beach access to the
EFZ boundary, because the m.z_r:‘:;z_. 1 non-beach evacuating traffic has already
~leare d Lh(“‘)(‘ routes. Hence the time t« lear ”“‘ beach appiroximates the ETE for
the ¢ ‘ire EPZ

Second, we huve also utilized

( , population estimates set forth in
7Y -~ 7 ¢ . ¢y 4 . . % &
NUREG-1438 as suggested by Dr. Urbanik. The results are as foliows

CASE F,, STIMATED ESTIMATED f\w'\TIUN I'TME TO PLFAP

3 R.G&
i n Q.00

¢ All times are referenced from th ssuance of the order to evacuate to the
general public which would ozcur at the General Emergency. However
plans call for beach areas to be closed at the Alert stage
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As shown above, increasing the population estimates for Duxbury Beach and
Saqush/Gurnet to the levels cited in NUREG-1438 (Case PK) causes the ETE to
furiaer increase from 5:15 to 5:55. The time to clear the beach areas further
increases from 5:1F to 5:35. The last roads to clear within the EPZ are Routes 3A
northbound at the EPZ boundary and Route 139 leaving the beach access 1

It should be noted that the above estimates were based upon a vehicle
occupancy factor of 2.54 persons, as measured by feld data collection. If the value
of 3.33 persons, as implied from Sgures cited in NUREG-1438, were used, then the
estimated number of vehicles required w evacuate the 13,00 people would be 3,904,
This figure is somewhat greater than the number of vehicles evacuated from the
beach area in Case D2 from our August 2 letter (8,667), and less than the number
of vehicles evacuated in Case XD (4,701), both of which produce an ETE a~d beach
clearance times of about 5:156. Consequently, we have concluded that the _TE for
thie case would be about 5:15, and that the time to clear the beach areas would also
be about 5:15. This representr an increase in ETE of about 5% over that reported in
the Evacuation Time¢ Estimate study

in summary, we have shown that éven very suhstantial increases in the
pustulated population of Saquish/Gurnet and Duxbury Beach do not significandy
increase the current ETE. Some increases in the ETE do occur if the NUREG-1438
maximum population estimates are used. and cne also conservatively assur;as that
the field data collection vehicle occupancy value of 2.5 persons is accurate. If
however, we use the occupancy value of 3.33 persons impi©.d by NUREG-1438. the
ETE increases only by about 5%

As we stated ia our August 2 letter, tue most importar | ~iterion in judging the
reliability of an ETE is whether the estimate depicts a
present 1 time of emergency. Therefore. vhile we have evaluated the effects of
substantially ‘ncreased population estimates, we do not recommend that those higher
estimates be incorporated into the current revision of the ETE because they do not
present a realistic picture of evacuation traffic demand. ’

realistic picture of conditions

Very gruly yours,

/ ’/ /:}/ 2 ? ry i
/“ F N - » /i ."'j" :
/_t.i L e VAL ’f_f%r
Reuben Goldblatt. P.E.
Principal Analyst




