. . L0 -4 o ‘1/; oy 0L

’ . "/ /&7

APPLICANTS' EXHMIBIT 4

KLD: TR-208 e
i
B FEB -2 A9 26
'F‘.'..‘ . P IAN
. KE"~ ' '\:‘
RANCH

REPORT ON THE VEHICLE QCCUPANCY RATE (VOR)
SURVEY PROCESS

Prepared for

New Hampshire Yankee
Seabrook Station
Seabrook, NH 03874

Prepared by

KLD Associates, Inc.
300 Broadway
Huntington Station, NY 11746

Edwar
President

eberman,

August 1987

8802110185 871116

PDR  ADOCK 050004473 o /f Sl ‘
G P DR pF(h\:'X 1 l'




.

ABSTRACT

Two large-scale surveys were undertaken on the main access
roads to Plum Island and Salisbury Beach, Mass. and to Seabrook
and Hampton Beaches, N.H. These surveys, conducted on July 11,
1987 and July 18, 1987, both Saturdays, obtained data for the
primary purpose of estimating mean vehicle person occupancy. Trhe
survey methedology consisted of observers standing at tne edge of
selected roads, peering into the interior of passing vehicles and
announcing the number of perscns observed. This anncuncement was -
recorded on audio tape and was also recorded, in writing, by a
second observer, on a form prepared for that purpcose.

Over the two days of data collection, a total of 56,040
persons were observed in 24,637 vehicles, to yield a mean
occupancy of 2.275 persons. This figure is in essential
agreement with the results of a similar smaller-scale, survey,
conducted a year earlier, on July 4th and 5th, 1986.
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On July 2, 1987, an instructional meeting vas held faor all
the VOR cbservers by the senior consultants coordinating the
operation. This meeting immediately preceded the first scheduled
survey period of Friday and Saturday, July 3 and 4. (NOTE: Due
to inclement weather on both days, it was decided to defer the
survey to a weekend where hot weather would attract a high beach
population.) The purpose of this meeting was to diszuss the YOR

+ @ step~by-step guide developed
to ensure that all data was recorded in a uniform manner (see
Attachment 1), and to issue any equipment necessary to conduct
the survey. Each item on the instruction outline was discussed
in detail, with ample time allotted for all participants to ask
questions and/or make suggestions for improvement in the survey
process. Equipment was then i{ssued (including portable recording
devices with bark-up power sources) and tested to ensure
trouble-free op-vation in the field.

Immediately following this meeting, observer teams were
dispatched to their assigned VOR locations to condunt a trial
survey run. Teams were instructed to follow all procedures
exactly as they would during the actual survey periods. During
the trial run, "rover" teams comprised of survey coordinators
visited all the VOR locations to chserve team activities and
generally be available to respond to guestions, provide back=-up
equipment or provide any other assistance as needed. The trial
run afforded an opportunity to determine if the survey logistics
were workable and manageable under actual field conditions.

As was the case throughout the survey preparation phase,
observers' opinions an./or suggestions were again solicited after

the trial run was conmpleted.

Conducting the Survey

The VOR survey was conducted on two successive Saturdays,
July 11 and 18. During the July 11 survey, observers manned all
8iX VOR locations depicted on the VOR Observer lLocation Map (see
Attachment 2). A nore detailed depiction of each location is
provided by Attachments C through H of Attachment 1. These
locations were carefully selected to ensure the widest possible
sampling of traffic ingress to the Hampton (NH), Seabrook (NH),
Plum Island (MA) and Salisbury (MA) beach areas. On July 18,
observers were locate:d at VOR lLocations 2, 3A and 5 only. The
July 11 survey commenced at 9:00 AM and ended at 1:00 PM. The
July 18 sampling ran from 9:30 AM to 12:30 PM. Perscnnel
assignanents for both survey dates can be found on the attached
YOR Assignment Sheet (7/11) and the 2/16 Memorandum (see

Attachment 3).

There are several factors which led to the decisicn to

conduct a supplemental survey on July 18, Foremost was the
desire to obtain traffic data to coincide with the aerial




photography effort taking place at the same time. (NOTE: Aerial
photographs of all the coastal areas within the EPZ were taken
between 12 Noon and 1:20 PM on July 18.) This desire was
partially motivated by past complaints from intervenors in the
Seabrook Staticn licensing prccess. These complaints allege that
information gleaned from previous aerial photographs (taken July
4, 1986) was rendered invalid because a very limited sampling of
vehicle occupancy data, gathered via a field survey of narrower
scope, was obtained during the corresponding period.

Another factor was the desire to e>pand the overall VOR
database with the additional data gathered on July 18.
Obvicusly, the survey results and any assumptions based on thenm
will be more conclusive if they are substantiated by a large and
variog data base, provided in this case by an expanded sampling
peried.

The three VOR locations used for the July 18 survey were
chosen based on the results of the previous week's sampling.
These three locations consistently displayed the highest mean
occupancy rates and, in most cases, experienced the heaviest
traffic volume (see

» Attachment 4 for a detailed account of the
results for both VOR surveys).

On both survey dates, the prevailing weather conditions were
noted by each observation team at all locations. The weather
conditions were both recorded verbally on tape and noted in
writing on the VOR tally sheets. Further documentation on the
weather conditions was obtained from the National Weather Service
for both survey periods (see Attachment 5)., Conditions were
periodically updated for the duration of the survey. Similarly,
each observation team periodically ncoted the time on the tape
recorders and on paper. This was done to simplify the tallying
procens and to facilitate an hourly breakdown of the results,

As described in the VOR survey instructions (Attachment 1),
the procedures for recor.iing both vehicular volume and occupancy
were simple and straightforwvard., Each cbserver team wvas supplied
with a tape recorder and printed tally sheets to record the
required data. Documenting the information using these two
distinct recording modes was done to provide a cross-reference
capability when the data was eventually tabulated. By employing
two separate methods of recording (oral and written), each method
could be used to substantiate and augment the other during the

tabulation phase.

Item number 4 on the instruction sheets (Attachment 1) lists
the four classes of information neesded for eac!i vehicle cocunted.
They are in order of priority: number of persons (in vehicle):
vehicle type; turn movement and license plate. In the vast
majority of cases, both the oral and written recorders were able
to document all four classes of information. During periods of
heaviest traffic volume, hovever, recording of all four dJdata



items sometimes proved difficult. At these times, the
prioritization system was employed to ensure that the two most
critical pieces of information, occupancy and vehicle type, were
always recorded. This information was, in fact, recorded for
every vehicle,

Tabulating the Survey Dita

After the field survey was completed, each uhservation team
was responsible for reviewing their own recorded tapes and data
sheets. The primary purpose of the review was to ensure
consistency between both methods of recerding. To this end, each
team played back the audio tape while following alenc line by
line on the tally sheets. If any inconsistencies were discovered
between the two data sources, they were noted {n the appropriate
place on the tally sheets,

Given the extensive scope of the survey and the large amount
of information recorded, there wera relatively few instances of
inconsistercies of any type. The .08t common ones discovered in
the review were camys where the tally sheet recorder was having
difficulty keeping pace with the tape recorder observer. In
these cases, the data which was present on the tape and not found
on the tally sheets was inserted where it belonged. For exampla,
if the data recorded on tape for four vehicles was
"PC=2-right=NH, PC-l-left-MASS, Truck-2-left-MASS,
VAN=S-right-MASS" and the data data recorded on the tally sheets
for the corresponding time frame read "PC-2-right-NH,
PC=l-lefi-MASS, Van~S5-right-MASS", it was concluded that the
tally sheet recorder was unable to note the third entry on the
tape recorder (Truck-2-left-MASS) because of the rapidity of the
dictation., To rectify the inconsistency, the cbserver/reviewer
then inserted "Truck-2-left-MASS" between "PC-3-left-MASS" and
"Van-S-right-MASS" on the tally sheet. When the tape recording
obviously reflected pericds of heavy traffic (i.e. the speaker's
rate of speech increased), reviewers were autcmatically alerted
to the possibility of inconsistencies of this nrature.

Conversely, there were a few cases where information on the
tally sheets was not evidenced con the tape. In these instances,
this information was deleted from the tally sheet, since the
writer was instructed to tally only the data dictated by the :ape
recording cbserver.

In addition to periodically noting the time on the audie
tape, eAch such observation was also noted on the tally sheets,
This was done to provide a common point of referernce for review
purposes and to enable the data to ke ttbulated on an hourly
basis.

After the data review process was completed, the reviewvers

entered trne data on the Summayy Sheet for VOR Tally Sheets (see

Attachment ] of Attachment l). These summary sheets were used to
determine a me¢n vehicle occupancy rate for each hour of the




survey, and to tally the total vehicle number by type. The
methodology for these calculations is indicated on the sheets
themselves.

The bus data observed on . “th survey dates were treated
differently from those for other vehicle types. Although the
number of buses counted was entered in the appropriate spacs on
the Summary Sheet for VOR Tally Sheets, the number of passengers
on each bus is not reflected in the occupancy section. This is
80 because the number of passengers per bus varied greatly (from
empty to apparently filled to capacity) and because an accurate
head count on such a laryge vehicle was nearly impecssible to
oztain. “he relatively small number of buses (a total of 30 or
approxinately 0.1 percent) did not have a significant impact on
the mean occupancy rate figures.

The final step in the data tabulation process was the
developnent of
Access Roads (Attachment 4) which summarizes in detail the
results of both survey dates. Thu summary provides an hourly
breakdown on vehicle occupancy for each of the VIR locations
manned. It also provides an hourly mean occupancy rate for each.
location. Using the summary, one can easily extract any
infoermation they require and do so for any hour of the survey.




ATTACHMENT |

July 1, 1947
Vehicle Occupancy Pats (VIR) Survey

INSTRUCTIONS 7O OBSERVERS

The vehicle occupancy rate survey is inteanded to establish a {irst-harnd,
accurate account of occupancy data over the course of the survey time fromes.
The information obtained during this survey will supplement data praviously
obtained for the Seabrook area.

1. A Vehicle Occupancy Rate chservation team will he assigned tc specific
major intersections as indicated on the attached 1saignment sheet
(Attachment A). Each team will con: :t of two wewder-: one member
will record on-going observations of vehicle occupancy on a dic-
taphone, while the second member records the information on formal
tally sheets (Attachment B).

Each teaa should establish itself 4t the appropriate locations as indi-
cated on the VOR Location Diagrams (Attachment C through H). These
locatins have paen selected to assist the teams in viewing as many
ircoming vehiciss as possible. Many cars at these locations will be
trave!ing at a reduced rate of speed, which will also facilitate
cioservations of vehicle occupants. Observation teams should stand as
ciose to the edge of the road as is necessary to ensure clear visibi-
lity of vehicle occupants.

r

3. To hegin each recording session, record your name, affiliation,
date/time., specifically where you are located (both VOR number and
Street names), and a brief description of current weather conditions.
Be sure to hold the microphone close to your mouth in order to limit
interfering traffic sounds. Talk clearly and distinctly.

4. There are four (4) classes of information needed for each vehicle
counted. These classes, and the associated recorded information. are
liated below.

Information Spoken/Recorded
Needed Data
a) Vehicle Type "PC" (Passenger Car®
"Pick~up” (Truck)
“"Van"
"RV
“Truck"
"Bus’
"Cyc.ie”
"Pihke’
b) Number of Persons il o
“gn
nyn
"
ere.

C/LK1IT11



Information Needed Spoken/Recorded Data

€) Turn Movement "Through"
"Right"
“Left.:

d) License Plate "New Hampshire"
"Mgssachusetts"
"Othef'"

The above information should be recorded in the order listed as a
vehicle approaches and passes the observer. An example of recorded
data, then, may sound somewhat as fo)lows:

“PC...3,..Right,, «Mass;...van...1.,.through.....Other;
+..Cycle...2...Left.. New Hampshire;..." Note, howaver that the primary
purpose of the survey is to record data regarding vehicle occupancy
rates. As such, should traffic become too heavy to recard all of the
above information for each vehicle, ensure at_a minimum that data re-
garding the number of persons is always recorded. Vehicle type, turn
movement, and license plate origin are of decreasing priority for the
purposes of this survey, but should be recorded if at al) possible,

ODuring times of heavy traffic, record the current time on thr pe at
approximately 10 minute intervals. This will provide an ir tion of
the “running time" of the tape. 1If a long "1ull" in the traf: ¢
should occur, you may not wish to continue running the tape needlessly;
instead place the recorder on pause until traffic resumes. Be sure to
note the time when the recorder is turned back on! [f weather should
change significantly, record the time and nature of the change.

The traffic entering the coast area is expected to be the heaviest
between 9:30.and 11:00. In order to ensure as complete coverage of
incoming vehicles as is possible, teams will record continously from
9:00. AM to 11:00 AM; please note the time at 10:00 AM to ASSiSt with
compliilation of the data following the survey. A fifteen-minute break
will be taken at 11:00 am. Please record the time on both the tape
and the tally sheets when recording resumes at 11.15 AM, A1l tapes
should be labeled on both sides regarding times and VOR Location
Number, as appropriate,

[t is not anticipated that our field activities during this survey
will attract undue attencion from civi) or legal authorities, If
however, you are questioned as to the nature of your activities,
simply reply that you are an observer for a local vehicle survey.
Remain cordial and friendly at al) times. Should any situation arise
Which s beyond your capability to control, remove yourself from the
location and report by phone to the designated contact person.

[f the weather is pleasant and hot, you may wish to bring some
refreshments with you to your site. Under no circumstances should
alcoholic beverajes be brought to the intersection or ingested during
the course of the survey,

C/LK1711 .1




Schedule - Pre-Survey Sample. A pre-survey meeting and sample run has
been scheduled for July 2nd., 1987. The pre-survey meeting will begin
in the Red Room at 1:30: all teams will be provided equipment and
further instructions at that time. Teams will then be dispatched to
their respective inte: sections in order to record a sample run of
activity at these sites. This sample run will allow you to famil-
jarize yourself with your location and the procedures detailed above
[f your team is not provided with mechanical recording devices until
Friday. mimic the use of this machinery during the trial run, 1ad
practice completing the tally sheets. A coordinating "Rover" t.: .
will observe your trial set-up procedures at your intersection; the
Rovers will begin at VOR Observer Location No. 1., and move south to
Observer Location No. 15. Please remain at your designated location
until you are observed by the Roving Team.

Survey. The Survey itself is scheduled to be conducted on July 3 and
July 4, 1987. However, in the case of inclement weather, the survey
may have to be delayed until the following weekend for more attractive
weather conditions.

Friday, July 3, 1987: All survey members should report to the Red
Room at 7:30 AM. Outstanding equipment will be distributed at that
time and any questions raised by the trial run conducted the previous
day will be answered. Any decision to cancel the July 3 activities ;
due to inclement weather will be made at that time.

Saturday, July 4, 1987: All survey members should again report to the
Red Room at 7:30 AM. Cancel =+ ion due to inclement weather will be
made at tha: time, i{f necessai,.

During the survey, the "Rover” team will again be observing team acti-
vities, and will thereby be available to respond to any questions team
members may have, provije backup tapes, sheets, etc, or to assist in
any way.

Post' Survey. Team members should review all recorded t:pes ar? data
sheets for consistency of recorded information, and complete the VOR

Summary Sheets (Attachment I) by July 10, 1987. Oncv this is
complete, return all recorders, tapes, and data sheets to Karen Larson.

"Thenk Yeu fer yer suppurt!”

C/LK1711.2
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VOR OBSERVER LOCATION NO.

1

TOWN: HAMPTON
LOCATION: Rt. 1A and Rt. 10lE
TCP NO: D=-HA-0O4

WINNACUNNET Rd.
(Re. 101 t)

ATTACHMENT 2

KING'S HIGHWAY

RE. 1A

OCEAN Blve. (Rt. 1lA)

® VOR OBSERVER LOCATION
>=% TRAFFIC DIRECTION to be OBSERVED



‘ ‘ Rasntveing U

VOR OBSERVER LOCATION NO. 2

'( TOWN: HAMPTON (HAMPTON BEACH)

LOCATION: HIGHLAND AVE. and Rt. 51 EAST
at BROWN AVENUE

TCP NO: A-HB-03

(N)

Rt. 51 WEST CHURCH st.

;N

Rt. 51 EAST

AV
<
N

HIGHLAND AVE.

BROWN AVE.

® vor oBsERVER LOCATION
D=3 TRAFFIC DIRECTION to be observed

@



VOR OBSERVER LOCATION NO: 3A

ATTACHMENT €

€3

TOWN: SEABROOK
LOCATION: OCEAN Blvd. (Rt. lA)and Rt.286
TCP No: A-SE-06

(N)
ROUTE 286 "
@' y \J
®
OCEAN Blvd.
(ROUTE 1lA)

@ VOR OBSERVER LOCATION
>=) TRAFFIC DIRECTION to be OBSERVED



VOR OBSERVER LOCATION NO: 3B

TOWN: SEABROOK
LOCATION: OCEAN Blvd. (Rt. lA)and Rt.286
TCP No: A-SE-06

ROUTE 286

&) VoR OBSERVER LOCATION
)= TRAFFIC DIRECTION to be ORSERVED

-

(N)

CCEAN Blvd.
(ROUTE 1lA)



VOR OBSERVER LOCATION NO. 4

ATTACHMENT 3

-
’

¢
TOWN: SALISBURY
LOCATION: ROUTE 1A and NORTH BOULEVARD
TCP NO: B-SA-04
ROUTE 1A CENTRAL AVE.
NORTH Blvd.
ROUTE 1A (BEACH Rd)
&y | |
®
(TOWN PARKING LOT) (POLICE
STATICON)
CABLE AVE. RAILROAD AVE.

(® voR OBSERVER LOCATION
)= TRAFFIC DIRECTION to be OBSERVED
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.VOR OBSERVER LOCATION NO, S

TOWN: NEWBURY
LOCATION: PLUM ISLAND TURNPIKE AND
OLD POINT RD./S!'NSET DRIVE

TCP NO. E-NB-01

OLD POINT
ROAD

PLUM ISLAND
TURNPIKE

SUNSET DRIVF

@ VOR OBSERVER LOCATION
TRAFFIC DIRECTION TO BE OBSERVED

(N)

|

AbLilalnMe N

2]
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Attachment |
Sumsary Sheet for VOR Tally Sheets

VOR Location No.: Observer Name:
Town : Date:
TCP No. : Weather Conditions
Total by Total Vehicles Total Mean
Vehicle Type occupied by Turn License Occupancy Mean
; No. Persons Movements| Plates o
Total c
T Total v c
h P + e = u
T C r|R 0 e h p
r yi|B ol|l1l]|L M|t r 1 a
Observation PV u{Bjlcl|i ujgle Alh s C n
Times uja|lRjcjujlik]|P glh|If|N|[S]e o 1 c
pinjVikjisjele]lCli1i213is]5i6174 hicticelnlslir n e y
9:00am
to
10:00am
10:00am
to
11:00am
11:15am
to
12:00 noon
i2:00 noon
to
1:00pm
TOTALS
P e 1







No.

ATTACHMENT 3

VOR ASSIGNMENT SHEET

JULY

VOR Observer
Location Number

1

No.,

Hampton
Route 1A and Route 101E
(Winnicunnet)

2

Hampton Beach
Highland Avenue and Route 51

3A

No.

Seabrook
Route 1A and Route 286

38

N°c

No.

No,

Seabrook
Route 1A and Route 286

4

Salisbury
Route 1A and North Boulevard

]

Newbury
Plum Island Tnpk. and 01d Pt. Road

Rovers

Back-ups

HELP LINE:

11, 1987

474-9521, %2762

Assigned
Observers

Joe Enoch
Marilyn Sullivan

Karen Larson
Lesley Tilston

John Spead
Bi11l Kollar

Bill Thorpe
Kathy VonwWald

Cathy Frank
Bruce Musico

Craig Starkman
Neal Boucher

John Hart
John Baer
Ed Lieberman

Loretta Garcia
Xen 0'Gara

L/280CC.1
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‘ ATTACHMENT J (Zont 'd’

MEMORANDUM

T0: KATHY FRANK, ED HARTNETT, BILL KOLLAR, KAREN LARSON, JOHN SPEED,
LESLEY TILS{ON

FROM : JOHN HART X

DATE : LY 18, 1987

SUBJECT : VOR SURVEY REVISITED

O R R R R S S R A S N S S R B NS S N N NS B e e S P N S P N e S e PP PSR aArr e ERNe e eshlsssdrnreesse

AS you know we will be conducting a "mini" VOR Survey on Saturday July 18,1987
between the hours of 9:30 am and 12:30 pa,

Thanks once again for your continuing support in this activity. No survey acti- '
vities are planned for the following day, Sunday, regardless of weather.

This survey will include only three locations:

Rt. 51 and Rt. 1A (John Speed, Bill Kollar)

Rt. 286 and Rt. 1A (Lesley Tilston, Karen Larson)

Beach Road and Rt. 1A (Ed Hartnett, Kathy Frank)r\ue.h\ﬁ Lo “_f)
I will be moving between sites to assist as necessary.

Please meet in the Red Room by 8:30 Saturday morning. Equipment will be distri-
buted at that time.

M/LK1809



Vehicle Occupancy Rate Surveys
Major Beach Access Roads

July 11, 1987 Vehicles Occupied by
Indicated # of persons
Locat ion rime 1 2 3 & s

Route 101E : ' 16
Rt. 51 : : 36
Rt. 286 (A) : : 22
Rt. 286 (B) : : 12
N. Boulevard : : 21
Plum Is. Tnpk : : 8
Rt. 101E : : 21
Rt. 51 : : 34
Rt. 286 (A) : : 19
Rt, 286 (B) : : 22
N. Boulevard : { 32
Plum Is. Tnpk : : 10
Rt. 101E 3 : i 15
Rt. 51 : : 38
Rt. 286 (A) : : 17
Rt., 286 (B) : : 16
N. Boulevard : : 46
Plum Is. Tnpk : : 12
Rt. 101E : : 20
Rt., 51 : : 41
Rt, 286 (A) : : 26
Rt. 286 (B) ; : 18
N. Boulevard : : 35
Plum Is. Tnpk : : 16

-, NN

— § - —
SN NW ARSI, VOO PrPDVOTPOD O

-

-
- 0RO E WNEBEN AR WERBDODNONEDNOOO -

NN NN NNNDNNNDN 2N YN0 N

July 18, 1987

Mean

Location Time 1 2 3 4 5 Occupancy

3
*

Rt. 51 9:30-10:30 132 420 114 90 52
Rt. 286 (A) 9:30-10:30 280 463 156 93 N
N. Boulevard 9:30-10:30 223 423 N 80 35
Rt., §1 10:30-11:30 167 473 168 163 69 20
Rt., 286 (A) 10:30-11:30 265 407 134 94 23 1n
N. Boulevard 10:30-11:30 247 481 140 108 51 13
Rt. 51 11:30-12:30 148 389 142 122 49 12
Rt. 286 (A) 11:30-12:30 269 428 127 106 26 10
N. Boulevard 11:30-12:30 240 418 168 94 38 10

.48
.18
.26
.82
2}
.29
.53
24
R

~NO A0, O0O®D® -
NN

NOTE: A tota)l of 30 buses were observed; the number of persons on buses raned
from apparent capacity to no passengers. These vehicles were not included
in mean occupancy figures as numbers of passengers could not be accurately
perceived from a curbside survey.

C/JK180%8
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