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EXECUTIVE SUMMARY

The Northern Virginia Traunsportation Commission, with the cooperation
of the City of Falls Church Department of Planning and Development,
sponsored a study in early 1986 conducted by Robert Hitlin Research
Associates, Inc., and 8G Associates, Inc., (RHRA/SG) to assess the
potential market for a rush hour minibus feeder service for Falls Church.
The proposed service would circulate through the neighborhoods of Falls
Church and run to and from the two nearby Metrorail stations scheduled to
open in June, 1886. The market assessment includes the entire City of

Falls Church.

The study employed both traditional household surveying techniques and
innovative procedures to arrive at the ridership estimates. The survey
technique used a "dual frame" sampling approach that included a
self-administered quesfionnaire delivered to every household in the City
of Falls Church. The survey provided an opportunity for several workers
in each household to respond to the questions. 1200 households (22% of
the total) responded to the survey. A follow-up telephone survey of a
sample of non-respondents to the self-administered survey also was
conducted. Thg telephone survey was used to determine whether
self-selection bias influenced the findings from the self-administered
household survey. The telephone survey, a relatively small sample of
non-respondents (200 households), showed that there was no significant
self-selection bias in the responses to the self-administered household

survey.



Transit market research has often produced palronage estimales Lhat
are higher than the actual ridership when proposed new services are
implemented. This tendency to overestimate usage is probably a result of
respondents who would like to have the service available as a back-up to
their usual mode of travel, but rarely use the proposed service
themselves. To compensate for this tendency to overstate usage, survey
responses were run through a series of criteria or "screens” to insure
that only the most likely riders of the proposed service would be included

in the patronage estimates.

The selection screens were based on travel and household conditions,
including: whéther or not the respondent worked in an area served by a
Metrorail station, dropped off children at school while commulting, current
parking costs and length of commute, need for a car at work, expected use
of a minibus at different fare and service frequency levels, and starting
and ending work times. The screens proved most useful. 47.0% of the
survey respondents indicated that they would use a feeder bus service to
the station. However, through the use of the screens, only 21.3% remained
as likely users of the service based on their responses to the questions

which served as screens.



The survey results indicate that the minibus feeder service would be
used by approximately 230 to 410 residents each day, or a range of 460 to
820 daily rides. The patronage estimates vary at different levels of fare
and frequency of service. Over the course of a month about 510 residents
of Falls Church - about 10% of all resident workers — would use the

minibus service,

This report summarizes the findings of an in-depth analysis of the
potential patronage for a minibus in Falls Church.r Technical appendices
that support this analysis may be obtained irom the Falls Church

Department of Planning and Development.



1. INTRODUCTION

The City of Falls Church is evaluating a potential minibus feeder
service to the East Falls Church and West Falls Church Metrorail stations,
which are scheduled to open in Jupne, 1986, The service as currently
envisioned would operate in peak periods only with routes structured to

penetrate neighborhoods for maximum convenience Lo the City’s residents.

The Northern Virginia Transportation Commission, in cooperation with
the City of Falls Church Department of Planning and Development, sponsored
a research project from January through May, 1986, to estimale the
potential ridership of such a service under several fare and frequency

levels.

The major challenge to overcome in transit market research is the well
documented tendency of people to overéstimate their usage of proposed
transit services. Many people who indicate that they will use a service
continue to commute gf other means and use the new service as a back-up to
their current mode of transportation. With this in mind, a new
methodology was designed to overcome the limitations of standard research
techniques. The sampling procedures were designed te reach the broadest
possible cross-section of the target population. Subjective responses
from the respondents were then compared with objective measures to test

the validity of the responses.



The basic study approach uses information galhered by two types of
surveys: a self-administered household survey and a telephone survey. The
survey data were then put through a series of "screens" or filters to
identify only those respondents who are truly likely to use the new
service. This report describes the analysis techniques and presents the

major research findings.

2. DATA COLLECTION PROCEDURES

The survey questionnaire was designed to permit several workers in a
household to respond. A focus group session was held wilh residenls of
Falls Church to pre-~test the wording of the questionnaire and the
procedures for distribution and collection. The focus group was selected
randomly and included several transit users. Most of the focus group

members commuted by auto and a few were retired.

The self-administered questionnaire was placed in a clear plastic
"hanger bag" and attached to the front doorknob of all households in Falls
Church (4500 dwelling units). Respondents were asked to place the
completed questionnaire in the same plastic bag on their door for
collection two days later. Each questionnaire has space for up teo three
workers employed outside of the home to respond on the sume
questionnaire. Twenty-two percent of the households returned the form and

this was judged to be a satisfactory return rate for the survey.



Addresses of households that did not return the form were recorded and
used to draw a sample for the follow-up telephone survey. A housechold
which responded to one survey was excluded from the universe of the other
survey, and thus the two groups were completely independent of each
other. It was particularly important that the two samples did not overlap
because the results of the telephone survey were used to check {or

self-selection bias among respondents to the door-to-door survey.

The telephone survey was conducted within 5 days of the completion of
the self-administered survey. Respondents to the telephone survey were
asked about their own commuiting habits, and not about any olher workers in
the household. Two hundred valid telephone surveys were completed and the
results were used to check for potential bias in the responses to the
self-administered surﬁey. If potential transit users had a greater
propensity than non-transit users to return the self-administered
questionnaire, this tendency would increase the likelihood of
overestimating patronage when the household survey results were
generalized to the entire City. However, the household characteristics
and transit usage patterns of the respondents to the telephone sUrvey were
very similar to those of the self-administered survey. Therefore, for
reasons of smaller potential sampling error, the final patronage estimates
are based on the larger number of responses to the self-administered

survey.



3. DATA ANALYSIS PROCEDURES

546 respondents to the self-administered household survey indicated an
interest in using public transit to commute when Melrorail opens. These
respondents constitute the upper limit of potential patrons for the
proposed minibus. This set of survey responses was then run through a
series of "screens" or filters to eliminate respondents who would be
unlikely to actually use the new service. The survey included several
gquestions that were used to distinguish people who would like to have the
service available, but probably would not use it, from peoplic who were
Judged to be likely users. The questions that were used as filters and
the number of respondents surviving each screen, are illusblrated in Figure

1.

The screening process was successful in combing out many people who
probably would not use the service despite their expression of interest to
do so. The impact of this approach on the survey responses is illustrated
in Table 1. Only respondents who passed all of the screens are included

in the fipal estimates of potential riders.
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FIGURE 1

TECHNIQUE FOR SCREENING SURVEY RESPONSES

ALL SURVEY RESPONSES (1162)

r

WILL YOU CONSIDER USING PUBLIC TRANSIT?

Y YES (546)

NO

IS YOUR WORKPLACE WITHIN WALKING DISTANCE
OF METRORAIL?

NO

YES (437)

Y

DO YOU NEED YOUR CAR FOR WORK?

YES

l NO (408)

DO YOU PICK-UP OR DROP-OFF CHILDREN GOING

YES

TO OR FROM WORK?
| }‘No (363)

IS THE WORKPLACE ZIP CODE AREA SERVED BY
METRORAIL?

NO

v YES (303)

{18 THE WORK START TIME BETWEEN 6:30AM
AND .9:30AM?

NO

4 YEs (280)

IS THE WORK END TIME BETWEEN 3:30PM
AND 8:30PM?7

NO

‘ YES (261)

DOES THE WORKER CURRENTLY COMMUTE AS AN
AUTO DRIVER WITH ‘A TRAVEL TIME LESS THAN
20 MINUTES 7

YES

} NO  (248)

DOES THE WORKER CURRENTLY COMMUTE AS AN
AUTO DRIVER WITH A PARKING COST LESS

YES

THAN $3/DAY?
‘ l NO  (248)

POTENTIAL USER OF MINIBUS SERVICE

EXCLUDE

EXCLUDE

EXCLUBE

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

NOTE: THE ORDER IN WHICH THE SCREENS WERE APPLIED AFFECTS THE NUMBER REMOVED

AT EACH STAGE. THE ORDER DOES NOT AFFECT THE RESULT.




TABLE 1

IMPACT OF THE SCREENING PROCEESS

TOTAL WORKERS RESPONDING ~llez

POTENTIAL PUBLIC TRANSIT USERS 546

WORKERS PASSING ALL SCREENS 248
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Table 1 illustrates the effect of this methodology compared to
conventional ridership estimating techniques that rely solely on  the
respondent’s expression of interest for patronage forecasting {i.e., h46
patrons versus 248 patrons). For this reason we are confident that the
patronage forecasts are realistic estimates of the number of City

residents who would use a feeder bus service operating in Falls Church.

Patronage estimates also were adjusted for expected frequency of use.
Even regular transit users will not commute to work every day. Vacations,
sick leave, out—of—-town travel and other factors reduce time at work.,
Surveys of travel reveal that 15-20% of all workers do not report to their
usual work place on an average day. From the Falls Church survey
questions, we distinguished between regular riders {those who responded
that they would ride 4-5 days per week) and occasional riders (those who
responded that they would ride 1-3 days per week). Factors to account for
probable frequency of use were applied to the survey estimates. The
ridership factors are: 4 days a week for regular riders, one day a week

for occasional riders, and zero for infrequent riders.
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4. PATRONAGE ESTIMATES

The ridership estimates are based on ihe number of respondents who
indicated a willingness to use public transit when Metrorail opens and who
passed the screening process based on trip characleristics and work
location. It should be noted that the survey posed the question on
potential use of the minibus in the context of a ten minute irip to the
Metrorail station. (See questions 21-24 in the Appendix.) 1t is highly
unlikely, however, that a cost-effective service could be designed that
would provide this level of service to all patrons. The patronage
estimates should be viewed as upper limits as some of the respondents who
indicated an interest in the service and passed all of the screens would
not experience a ten minute trip to Metrorail. TFurther refinements were
made to the 248 responses that passed the selection screens to consider
the effects of differenf fare and service levels on potential usage.
Elasticity factors were developed to determine how many riders would he

lost due to lower service levels and higher fares.

Elasticity is a measure of the rate at which ridership declines as
fares increase or the level-of-service declines. The survey included
questions on potential use of the minibus under different fares and
frequencies. The elasticity factors were applied to the base patronage
estimate - which was based on free fare and a ten minute service frequency
- and the results are presented in Table 2. The estimates of persons
using the system on a typical day have been multiplied by two to reflect
both the trip to the station in ihe morning and the Lrip from the station

in the evening.
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5. ADDITIONAL CONSIDERATIONS

Metrobus routes will be adjusted in June, 1986 to serve the new
Metrorail stations. Some potential minibus riders may not use the new
service, however, because they will continue to have convenient access to
Metrorail through Metrobus. The survey did not attempt to measure the
number of potential minibus patrons who are also well-served by Metrobus
routes. Based on previous experiences with new transit services - where
the potential market includes current transit users ~ it is likely that

the number of persons who continue to use Metrobus will bhe signifTicant.

Only residents of Falls Church were included in the survey. 1t is
likely that people who live in nearby areas of Fairfax County outside City
boundaries will also want to use the service. No trips of this type are
included in these estimates. Without a conscious effort to route the
minibuses to serve these contiguous areas, however, the number of

non-resident riders is not likely to be high.

B. CONCLUSIONS

The potential daily patronage for a Metrorail feeder minibus system
ranges from a high of 1324 trips for a 10 minute frequency, free fare
service to a low of 580 trips for a 20 minute frequency, 50 cent fare

service. The trip numbers reflect use of the service by belween 5,5% and
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12.6% of all workers living in Falls Church. These percenlages are
consistent with current observations of the proportion of workers using

public transit.

A standard transit performance measure —— trips per vehicle mile -- was
computed to further test the reasonableness of the patronage estimates,
The estimate of vehicle-miles is based on a hypophetical system that would
operate within a 5 minute walk of all Falls Church residents and a 10

minute ride to Metro.

For the service and fare alternatives shown in Table 2, trips per
vehicle-mile are in the range of 2.02 to 4.19. Larger urban busg systems
typically experience 2.0 to 3.0 trips per vehicle-mile. Small city
systems offering all-day service have values of about 1.0. The somewhat
higher than average values projected for the proposed Falls Church system
are reasonable for a "peak-period only” service. The values exceeding 3.0
are projected only for the very low fare options - free or 25 cents.

Fares this low are no longer found in most transit operations.

By way of comparison, the Montgomery County Ride-on service on Bus
Houte 27 (30 minute frequency, B0 cent fare) has 0.5 - 0.7 trips per
vehicle mile in the peak period. Bus Route 31/32 (15 minule frequency, 80
cent fare) averages 1.5 trips per vehicle ﬁile in the peak period. Both
of these routes operate in suburban environments that are similar to Falls

Church.
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INSTRUCTIONS: - -

a. All persons in the household who are employed outside of the home should respond on this one questionnaire.
b. Please leave the completed survey in the plastic bag and attach to your front door by 10 a.m., Saturday, February 22.

QUESTIONS ABOUT YOUR HOUSEHOLD

1. How many people live inyour household? . ... ... .

_— )

2. Howmanyare 18yearsoldoroldes? .. .............. F - @
3. How many are employed outside the home, either fuli-time or part-time? .. ... ... ... .. ... ..., - @
4, How many vehicles are available for commuting to work (autos, pickups, vans, motorcycles, etc.)? . @ f
5. HousingType? .. ... ... uivin.n. e Single Family Detached 1. O (5
Town House 2. [
Apartment or Apartment/Condominium 3. O

IF NO ONE IS EMPLOYED OUTSIDE THE HOUSEHOLD, GO TO THE ""ADDITIONAL COMMENTS” QUESTION ON
THE BACK PAGE. .

QUESTIONS ABOUT INDIVIDUAL WORKERS EMPLOYED OUTSIDE OF THE HOME oy
(NOTE: Three workers can use this same questionnaire. If there are more than three in the household, additional workers
can respond in the margins.)

WORKER #1
6. Where do you work (address or nearest street intersection)?
street address &10)
clty/town : state zip code
Do you report to this location most of the time? . ........... e Yes 1. 00 gy
No 2. [3

ANSWER QUESTIONS IN COLUMN 1, NEXT PAGE.

WORKER #2
8. Where do you work (address or nearest street intersection)?
street address (6-10)
city/town state zZip code
Dovyoureporitothisiocationmostofthetime? ... ... .. .. . . .. ... . . . . . . Yes 1. 0O qn
Ne 2.0

ANSWER QUESTIONS IN COLUMN 2, NEXT PAGE.

WORKER #3
6. Where do you work (address or nearest street intersection)?
street address : 10)
city/town state zip code
Doyou report to this locationmost of the time? ... o o oo Yes 1.0 aqy
Ne 2. 0O

ANSWER QUESTIONS IN COLUMN 3, NEXT PAGE.



10,

11.

12.

13.

14,

15.

16.

i7.

18.

18,

Worker #1

Worker #2  Worker #3

SEX e S AU Male 1. 0O 1. 0 1. 0
Female 2. 1 2.0 2. O
Whether you use it or not, do you have a vehicle available to drive
BOWOTK? + e e i ee e et e PP Yes 1.0 1. 0 1. 0
No 2. 0O 2. O 2. 0
How do you generally travel to work?
(Checkall thal @pply.y .. oo Drive Alone 1. O 1. 0 1. O
o Carpool/Vanpool 2. {] 2. 0O 2. O
Bus 3. 0O 3. 0 a .
Metrorail 4. O 4. 0O 4, 11
Other 5. 1] 5. 0 5 0O
What time doyoustartwork? . ... ... AM.
P.M.
What time doyouleave work? . ... o AM
P.M.
How long does Ittake youtogettowork? ... Minutes
Is your workplace served by Metrorail (within walking distance of
A SIAHONYT L L e Yes 1. O3 1. O 1. &
No 2. H 2. 0O 2. i
Have you ever used public transit on a regular basis to commute
towork (in this area orelsewhere)? . ...............co e Yes 1.0 1.8 1. 0
No 2.0 2. 03 2.0
Will you consider using public transit to commute to work when
Metrorall is opened to Falls Churchand Vienna? . ... Yes 1.0 1. O 1. O
Ne 2.4 2. O 2. [
Do you usually need your car at work? ... Yes 1.0 1. 3 1. O
No 2.0 2. U 2. 1
Do you drop off or pick up children at school or day care on your way
10 O T O WOIKT et e e e e e Yes 1. 0] 1. 0 1. [
No 2 0 2.0 2.4
Whatdoesitcostyoutopark? ... ... . e PerDay & 3
If you currently commute in a carpool or vanpool, what is the
Charge PEFPErSONT . . ..o e Per Month $ $

(12

(13

(14}
(15)
(16)
07

(18}

{1822}

(23-26}

(27-29)

(30)

(31

{32)

(33}

(34)

(35-38)

(39-42)



Worker #1  Worker #2  Worker #3

20. Whenthe Falis Church Metrorail stations are opened,
which station do you e'ixpect lousemost? ........ ... . .. East Fails Church
West Falls Church
Another Station
Do not plan to use Metrorail

(43

g0 00
B
0 aoa

BN
Lbooao
B own e

The City of Falis Church is considering a neighborhood connector bus service operating on residential streets and serving
nearby Metrorail stations using minibuses. This service would run only in morning and evening peak commuting hours,
The anticipated average travel time to the station wil! be about 16 minutes. The one way Metrorail fare from West Falls
Church to downtown Washington, D.C., wiil be $1.70.

Worker #1  Worker §2  Worker #3

21, Would you use this service if the minibus came every 10 minutes? .. .. .Yes 1. [J 1. O 1.0 e
Noe 2.0 2. 0 2.0

22. Would you use this service if the minibus came every 20 minutes? . ., .. Yes 1. 0 1. 03 1.0 g

No 2 0O 2.0 2. O
23. Wouid you use it if the minibus fare were: {Please answer all questions.)

a free? . Yes 1. [ 1. O 1.0 {46)

b, 25cents_? ....................................... AU Yes 1. [0 1. O3 1.0 wun
No 2. 0O 2. 0 2. 0

c. 50cenis?......... I T T T T S Yes 1. [0 1. O 1. 3 (48)
No 2.0 2. 3 2. O

d. 75cents?. ... ......... ... e Yes 1. 0O 1. 0O 1.0
No 2.0 2.0 2. 3
24. It you are interested in the minibus service, how often
wouldyouuse#t? ... L 4-5 Days/Week 1. {J 1. 3
1-3 Days/Week . .
[ess Often 3. 0O 3. 0 3.0

{50}

[
O
oo

25. Addltional comments on local transportation issues:

PLEASE PLACE THE COMPLETED SURVEY IN THE PLASTIC BAG AND ATTACH IT TO YOUR FRONT DOOR
BY 10:00 A.M., SATURDAY, FEBRUARY 22.
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1. INTRODUCTION

A new Metrobus route from Centreville +to the Vienna Metro
Station is scheduled to open in June, 1886, The Northern
Virginia Transportation Commission, in cooperation with the
Fairfax County Department of Transportation, sponsored a study in
garly 13886 conducted by Robert Hitlin Research Asscciates, Inc.,
and 5G Associates, Inc. ("RHRA/5G™) to estimate the potential
patronage on this new route.

Thae =study employed both traditional household survey
techniques and several innovative procedures to arrive at the
ridership estimates. The survey technigue used a “dual frame"™
sampling approach. The first part of the approach used a self-
administered questionnszire delivered to alimost every household in
Centreville that provided an opportunity for several workers in
aach household to respond. The second part of the methodology
included a follow-up telephone survey of 200 non~respondents to
the initial household aurvey to check for potential response
bias.

Transit market research often produces potronage estimates
that turn out to be higher than actual ridership on proposed new
sarvicea. This tendency toc overestimate usage is probably a
result of respondents who would like to have the service avail-
able as a backup to their usual mode of travel, but who rarely
use the proposed service themselves. To compensate for this
tendency to overstate usage, survey responses were run through =a
serjies of criteria or “screens” to insure that only the most
likely riders of the proposed service were actually included in
the estimates.

DATA COLLECTION PROCEDURESDS

A focus group session was held with residents of Centre-
ville to pre-test the wording of the guestionnaire and procedures
for distribution and collection. The focus group participants
ware randomly selected from the community and included sonre
transit users.

The self-administered gquestionnaire was placed in a clear
plastic “hanger bag" and attached +to the frent doors of 33850
households in the Centreville area (out of approximately 4200
dwelling units). Respondents were asked to place the completed
guestionnaire in the same plastic bag on their door for collec-
tion two days later. Each gquesticnnaire had space for up to three
woarkers employed outside the home to respond on the same gques-
tionnaire. Completed forms were collected from 1024 households
(25.9%), representing 1733 workers employed cutside the home.

3



Addresses of households that did not return the household
survey became the universe used to draw the sample for the
follow~up telephone survey. A person who responded to one survey
was excluded froem the universe of the other survey and +thus the
two groups were entirely independent of each other. Since the
telephone amurvey waz used to check for potential response bias in
the door-to-door survey it was particulary important that the two
samples not overlap.

The telephone survey was conducted within S days of the
completion of the self-administered survey. Respondents to the
telephone survey were asked about their own commuting habits and
not about any other workers in their household. Two-hundred ang
fifteen (215) telephone interviews were completed and used as the
sample of non-responding households.

The small scale telephone survey was conducted as a check on
potential bias in the responses to the self-administered survey.
If potential transit users had a much greater propensity than
non-transit useres to return the gquestionnaire, the possibility of
over—-estimating patronage when generalizing to the entirs
Centreville area existed. However, the characteristics and
transit usage patterns of the respondents to the telephone survey
ware very similar to those of the self-administered survey.
Therefore, for reasons of sraller potential sampling error, the
final patronage estimates were derived soclely from the larger
sample in the self-administered survey.

3. DATA ANALYS3IS PROCEDURES

A total of 1733 workers responded to the household survey.
0f these, 563 indicated an interest in using public transit when
the new Orange line Metrorail stations open. These survey
responses were run through a series of "screens™ or filters that
were designed +to eliminate respondents who would be unliikely to
actually use the new service. Several quéstions werae included to
distinguish between pecople who would like to have the mervice
available but would probably not use it from those who would most
likely use it. The gquestions that were used as filters are
illustrated in Figure 1.

The screening process was successfiul in combing out many
people who probably would not use the service despite their
expression of interest to do so. The impact of this approach on
the survey responses is illustrated in Table 1. Only respondents
who passed all of the screens were included in the. final esti-~
mates of potential riders.



FIGURE 1

TECHNIQUE FOR SCREENING SURVEY RESPONSES

ALL SURVEY RESPONSES (1733)

'

WILL YOU CONSIDER USING PUBLIC TRANSIT ?

NO

‘ YES (563}

IS YOUR WORKPLACE WITHIN WALKING DISTANCE
OF METRORAIL?

NO

i YES (389) -

DO YOU NEED YOUR CAR FOR WORK?

YES

l NO  (300)

DO YOU PICK~UP OR DROP~OFF CHILDREN GOING
TO OR FROM WORK?

YES

4 NGO  (269)

IS THE WORKPLACE ZIP CODE AREA SERVED BY
METRORAIL?

NO

‘l YES  (203)

IS THE WORK START TIME BETWEEN 7:30AM
AND 9:00?7

NO

‘ YES (133)

IS THE WORK END TIME BETWEEN 4:00PM
AND 5:30PM

NQ

J, YES (113)

DCES THE WORKER CURRENTLY COMMUTE
WITH ‘A TRAVEL TIME LESS THAN 45 MINUTES?

YES

NO (99)

DOES THE WORKER CURRENTLY COMMUTE AS AN
AUTO DRIVER WITH A PARKING COST LESS
THAN $3/DAY?

YES

l NO  (86)

POTENTIAL USER OF MINIBUS SERVICE

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

"EXCLUDE

EXCLUDE

NOTE: THE ORDER IN WHICH THE SCREENS WERE APPLIED AFFECTS THE NUMBER REMOVED

AT EACH STAGE. THE ORDER DOES NOT AFFECT THE RESULT,




TABLE 1
IMPACT OF THE SCREENING PROCESS
HOUSEHOLD SURVEY
TAOTAL WORKERS RESFPONDING 1733

WORKERS EXPRESSING INTEREST IN FUBLIC
TRANSIT 563

WORKERS PASSING ALL SCREENS 66

The table illustrates +the effect of this methodology
compared to conventional ridership estimating techniques that
rely on an expression of interest for patronage forecasting
(i.e,, 563 versus 66). For this reason we are confident that the
final eastimates are =a realistic estimate of the number of
Centreville residents who will use the new bus route.

Estimates were also adjusted for expected frequency of
use. Even regular +transit users will not commute to work every
day. Vacations, sick leave, ocut-of-town travel and other factors
reduce time at work. Surveys of travel reveal that 15-20% of
workers do not report to their usual work place on an average
day.

4. RIDERSHIP ESTIHMATES

The estimates of potential ridership include all respon-
dents who indicated a willingness to use public +transit and
who passed the screening process. Despite the fact that not all
of these respondents indicated that they would use Metrobus to
get to Metrorail, any respondent who passed all of the screens
was included as a potential Metrobus wuser. It may be possible,
for example, that =asome respondents intending to park/ride may
discover that parking is not available when and where they want
it. For this reason the patronage estimates should be viewed as
upper limits,

Extrapolation of the likely ridership is based upon the
return rates in each of the 7 areas of Centreville. Table 2
indicates the return reate of each area, the expansion factor
associated with it, the potential ridership, and the potential
sanpling error associated with each estimate.



TABLE 2

RIDERSHIP ESTIMATES BY AREA (1>

Aresa Return Expansion Bumber Passing Expanded Potential
Rate Factor Sgreen_and  Estimate Sampling
(Household) Expecting_to Error (2

London +/=- 1.30%
Towne 17 .2% 5.8 S 29 {25 peocpled
Newgate 19.6% 5.1 4 20 /=~ 1.70%

(20 peopled

Country ' +/- 1.77%
Club 32.7% 3.1 is o9 {26 people)
Kimanna 22.6% 4,4 i 4 +/- 1.58%

(3 people)

Xanadu +/- 2.69%
Estates 25,0% 3.0 3 i1z {13 people)
Ratcliffes 29.7% 3.4 2 7 +/~ 3.46%

(11 peocpled

Patent 27.8% 3.6 = 22 +/- 1.96%
{17 pecpled

Based on the current routing plan that will offer service to
the lLondon Towne and Newgate communities, we estimate a market of
about 48 persons who may use the new service as walk-on riders.

1 The current routing plan ocffers service to the the London Towne
and Newgate areas only. The other 5 areas were included in the survey
as candidates for possibkble future service.

2 In some cases the potential sampling error is larger than the
estimate of ridership. However, this is not an error. It results from
the fact that potential ridership is =6 rare in the community. For
example, in London Towne with a potential ridership of only 1.%% of
the respondents, a potential sampling error {(at the 95% confidence
level) of 1.3X is extremely large. However, if ridership were much
higher the confidence interval would be a smaller proportion of the
estimate.

Instead of using these results to estimate ridership, another way
of locking at them 1is to estimate non-ridership. In that case the
estimate for London Towne would be 98.53% +/- 1.3%. In this case the
confidence interval is only a small fraction of the estimate.
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We also estimate that Sx of the potential riders from other
neighborhoods included in the market research will also use the
service (park/ride, or by being dropped off), for a totzl of 54
potential riders.

On a typical workday about 80X of workers report to their
principal place of work. Typical daily ridership is therefore,
estimated to be 54 perscons times 80x= 43 persons, yielding 86
daily rides (assuming equal morning and evening use).

5. DEMAND FOR EARLIER AND LATER BUSES

The ridership estimete is based on a one and one half hour
range of work starting and ending times (7:30 - 9:00 A.M., 4:00 -
5:30 P.M.). A 3 hour range of sterting and ending times (6:30 -
2:30 A.M,, 3:30 - 6:30 P.H.) was alsoc " analyzed to gauge the
impact of running earlier or later buses on the route.

Using the narrower time frame as a screen does have a major
impact on the potential ridership. We estimate that offering
service for a 2 hour morning and evening period would increasa
ridership by about 50X over the above estimates. However, this
invelves only 22 additionul pesople.
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I. INTRODUCTION

This handbook is =a sﬁmmary ef & tranzsit market research and
analysis technique developed and conducted under contract with
the Northern Virginia Tranaportation Commission in cooperation
with the Falls Church Department of Planning and Development and

the Fairfax County Office of Transportation.

This approach uses survey data to develop ridership esti-
mataes for public +transit services. A& “dual frame™ methodo-
logy is wused for collection of the survey data. The ridership is
estimated by & acreening proceas. The technique includes both
self-administered surveys delivered to every housing unit in the
target aréa and a followup telephone aurvey of non-respondents in
each area. The resulting data is analyzed using a discriminant

model-building approach that screens cut unlikely transit users.

The estimates that result from this process are likely to be
ruch more reuliatie ‘than +those derived from standard survey
approaches. Tranait research has clearly daemonstrated the
likelihood of overestimation of potential patronage if expres-
sions of interest are accepted without further scrutiny. In one
of the two instances where the technique haa been applied the
resulting estimate has been closely confirmed by the actual

ridership of the new service. In the other location (where



service has not yet begunl) the results have been accepted by
local transit officlals for planning purposes and are in line

with the experience of aimilar systema in other cities.

This technigue for assessing demand for public transpor-
tation is adaptable for use in other areas. It is a cost-effec-—
tive method for collecting data from potential transit users who
are, statistically speaking, a "raré population,”™ and for
deriving reliable estimates of potentiml transit wvasers. It also
provides the ability to gather additional information to draw
a profile of residents and their travel patterns that can be of
uae in general transportation planning unrelated to the immediate

project.

This handbock describes the technigques invoelved. The
appendices provide some details about their application in
two Northern Virginia locations. The communities where the
approach has been utilized ha#a approximately 4000-4500 housing
units each. These technigues could ea=zily be applied to asmaller
areas. Larger areas can be studied if the rescurces, supervisory
personnel, and labor are availabkle. Readers interested in more
details should refer to the final reports for the projects in
Falls Church and Centrevillie, available from the Northern
Virginia Transportation Commission (2008 N. i4th St., Suite 300,

Arlington, Virginia 22201, (703> S5S24-3322).



The steps in this handbook are keyed to the steps in the
flowchart presented in Figure 1. The technigues will need to be
adapted to specific projects in epecific locations, but the
information presented in this handbook should be adequate to

serve as an overall blueprint for the research design and

planning process.



FIGURE 1

DUAL FRAME
FLOWCHART OF STEPS

Step 1 PROFILE POTENT]AL S_ERVICE AR,EA
|
Step 2 DEVELOP TRANSIT SERVICE CONCEPT
Step 3 SURVEY DESIGN
'
Step 4 - DATA COLLECTION
'
SFap' 5 CODE, ENTER, AND TABULATE DATA
:
Step 6 | DEVELOP RIDERSHIP ESTIMATES




IT. RESEARCH PROCEDURES

Each section of this handbocock is keyed to the steps in the
flowchart presented in Figure 1 (page 6)}. Sample gquestionnaires

sre included in the Appendices.

The firat step in designing the reéearch project is teo
become familiar with the characteristics of the area under
investigation. The service arem profile serves at least three
purpcaes:

1. To AEfin& the geographic limites of the household and
telephone surveys:

2. To provide basic demographic data that are used to chechk
the validity of survey results and to develop survey expansion
factors; and )

2. To help in designing thé survey guestionnaire, developing
specific "screens" to be used in the transit patronage analysis,

and in . understanding the needs of the community in developing

alternative transit service concepts to test in the research.

Data to be included in the area profile are:
1. Base maps showing all streetas with =a scale of about
1%=200"

2. The definition of the potential service area



3. Number of households by type <(e.g., single family,
apartment, &tc.?

4. Current eatimate of transit uae

. Labor force information

&. Housing densaity in each part of the aresa

7. Parta of the area that are commercial (and therefore not

surveyed).

For some of these items current accursate data may not be
availeble. The most recent U.S. Censums is the best starting
point, but in rapidly growing areas these data may be ocut of
date. éstimatas of curreﬁt tranasit use can be developed using

recorda of the transit operator currently serving the area.

Census data may also provide an estimate of transit work tripas.
However, these data may not ;gree with other sources due to
gquirks in the Census phrasing of the questieon on "mode of travel

to work.*"

From +the profile s=zeveral mnmeasures should be developed
to check againet the characteristics of the survey samples. There
may in fact be esorme differences between the two zets of numbers
due to rapid growth in an area, sc¢ it cannot be assumed that
any differences from Census data indicate error= in data collec-
tion. As the 13980 Census date becomes more and more cbsolete its
utility as a benchmark ocbvicusly lessens. Some of the character-

istics of the sample to check are:



1. Number of households
2. Persons per househaold
3. Workers per household

4. Current transit use {(number of tripsd.

Before developing a guestionnaire of a sampling design it is
essential to clearly aspecify the type of transit service that the
project is demigned to test. After fregquency, hours of service,
potential routes, and fare alternatives have been determined, the
questionnaire can be designed to test publiec reaction to a

clearly defined concept.

One of +the questions in the screening process is "Would you
use {(or consider using) the transit aervice described?" In order
to obtain valid responses to this guestion the propomed service
must be described in sufficient-detail toe permit the respondent
to make a considered evaluation. The elements of the system that
affaect ridar choice ~ distance from residence, service freguency,
travel time, fare - must be presented either as apecifications or

as options.

To avoid raising expectations +the description sahould avoid
detail unless a commitment to a sapecific service plan has

already been made. Stated service parameters, such as travel



time, should be reasonable in order to elicit the most accurate

responses possible.

Hours of service may or may not be presented. For a planning
study it is best to avoid specifying the hours of service so that
the widest potential market is identified. The screening process
can be used to determine the effect of variocus hours of operation

on expected patronage. .

Some desired levels of service may simply be too costly to
operate. Before settling on the concepts to be tested in the
surveys it is advisable to ;nvestigata the general cost of
purchasing, maintaining, and operating the vehicles for the
desired level of service. Such measures as revenue vehicle-miles,
total wvehicle~hours, revenue vehicle-hours, etc., should be
estimated tq determine the reslistic costs of such service before
raising public expectations by including unrealistic options in

the guesticonnaire.

Step 3. Survey Design
a. Questionnaire

The guesticonnaires should be printed on twoe sides of high
gquality paper (about 40 pound stoch) in four page booklet form.

The gquestionnaires should be designed by graphic artists to give
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them the appearance of ocfficial public documents and to make them

interesting locking and attractive as well,

The guesticonnaires utilized in the two Narthern Virg;nia
locaticns are included in +the Appendices.lThey can be utilized
in other locations after suitable modifications are made to adapt
them +to specific localities. The first page iz a cover letter
signed by local officials. The guestions on pages 2 and 3 are
deajgned toc collect the screeniﬁg_informaticn that will be used
to screen out respondents, who, although they might respond that
they would consider using the new transit service, would be
unlikely to do so. These screening guestions may need little of
no modification before use in other locaticns., The guestions on
page 4 of each guestionnaire are designed to test the alterna-
tive service concepts and mnust be completely customized in each

instance.

Printinmg in this manner ﬁermita use of standard materials
for pages 2 and 3 while pages 1 and 4 can be customized to =a
particular area. Each.page of the questionnaire is 8 1/2 x 11" so
that standard paper sizes ¢can be used. Use of & smaller form is
not recommended. The larger form ims eamasy to f£ill out and can be

“spotted" by crews picking up forms.

The questionnaire is designed +to be closed-ended (self-

coding) in order to make it as easy to £ill out as possible and

11



to make certain that all responees are usable. The final
queation asks for additional comments. The comments will likely
provide some interesting ideas for treansportation planners to
consider. Comments may alsoc help the researchers understand
some of the thinking behind the responses, and provides a deeper
understanding of the results which otherwise would be based

solely on percentages.

The variables included in the final guestionnaire that are
used to profile the transit service areas, to combare the results
to Census data, end +to build the discriminant patronage estima-

tion models are the following:

number in household

number of adults in household

nunber employed cutside household

number of vehicles available for commutiag
housing type

00000

o work location {(zip code)

o sex

o is a vehicle available for commuting

o current mode of travel

o work atart time

o work end time

c total commuting time

¢ is workplace served by public transit

o ever commuted by tranzit before

o willingness tu use mass transit in the future

o is persconal car needed at work

¢ are children dropped off/picked up by car when going
to/from work

o parking cost,if applicable

o if carpool or vanpool member, monthly charge and

nunber in vehicle

iz



use of service at various times

use of zservice at several fare levels

interest in earlier or later service

which public transit atation/stop will be used

o000

Some modification of the guesticonnaire will be regquired in
most inetances to conform to the nature of +the area being
surveyed. In other instances, identicai questiona may be ashked
but it will only become clear after the fact that certain
questions will not prove to be effective screens. For example,
the queastion on euto aveilability was designed to identify
transit captives. In both areas studiéd in Northern Virginia
there was almost universal autd avallaebility and soc this guestion
did not prove te be a useful screen. In other areas having lower
auvto ownership rates it might be more useful as a screening

neasure.
b. Focus Group

Prior to finalizing the guestionnaires and research proce-
durea a focus group session should be held invelving residents
from the research =site. Participants can be invited by letter
and then by telephone, and paid 25 to attend the two-hour
session. Citizens can-be recruited from a variety of sources,

including people who have contacted the local governments about



related isswes and names drawn at random from the telephone

baak.

The purpose of the focus group =asession is +to molicit
comments from average citizens on the length, clarity, &nd format
of the propesed guestionnaires. Sponsoring agency officials
should attend and participate in the discussion of the gquestions,
instructions, and distribution and collection procedures.

Y

c. Sampling Procedures

The dﬁal frame methodeology calls for two independent surveys
"to  be conducted in gach raesearch aite. The first survey is a
self-administered questionnaire delivered to each housing unit,
and the second is a random sample telephone survey of non-respon-
dents to the door-to-door survey.

i. Household Survey

A questionnaire is placed on the door of every housing unit
in the research area. Guestionnaires can be attached to each
i

doorknob or screen door in clear plastic "hanger bags." Raespon-

dents should be instructed to complete the guestionnaire (with

- —— -

1
Mail boxes cannoit be used since it is illegal to use then
for anything besides U.S. mail.
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space provided for several workers per household) and leave
it on the doorknob in the plastic bags to be picked up after

2
10:00 A.M. two days later.

Problema can arise in deriving estimates from surveys in
which respondenta are a self-selected sample. If propensity to
regpond isa related to the major gquestion under atudy (i.e.,
transit usage), and the respondents are t£erefore not typical ar
representative of the universe from which they come, a very
inaccurate estimate will be made. As a check on this potential
problem a telephone survey muat he conducted of non-respondents
to confirm that the self-selected respondents to this door-te-
door survey gave responses that were similar on almost all

questiona to the telephone respondentsa.

The door-to-door survey gathers information st low cost from
a large number of houssholds and results in a comparatively small
confidence interval arocund +he final results. The “dual frame

methodolegy™, therefore, controls costs as well as sampling error

2

While it i=s possible to pre-~cocde the questicnnaires to the
housing unit level this approach is not recommendad. To do sa
raises confidentiality and privacy gquestions., Such problems can
be avoided while useful information is collected if guestion-
naires are coded at the block level while being picked up, and if
addresses are crossed off on maps or master lists.

15



in the final estimate, while at the same time confirming the
3
validity of the door-to-door survey results.

i1i. Telephone Survey

A rendom sample of 200 households from each research aite
should be selected {from among the housing units that do not
respond to the door-to-door survey. Telephone numbers for the
selected addresses can be obtasined from a reverse (“"criss—-crosa"™)
directory. A sample size of 200 households vyields an overall
confidence interval of between +/- 4.2% and +/- 7.1% for each
research site (see pages 30-31 for further explanation).

In the design of complex surveys when low response rates
lead to suspidion of self-selection bias the most effective
strategy is teo conduct a supplementary random survey of the
non-respondents. The purpose of such a supplementary survey is to
determine whether non-respondents are similar to respondents. The
resulting information either establishes that the respondents are
indeed representative of the universe from which they were drawn,

If the telephone survey resulte indicate that the door-to-
door respondents are "untypical"” on some major characteristic or
on transit usage, weights derived from the telephone survey can
be applied. This was not necessary in the two instances where
the techmnique has been used so far. The Appendix contains
tables comparing the survey results in Northern Virginia. The
results of +the door-to-door and telephone surveys in each
location were clearly within sach other’s overlapping confidence
intervals. In cther words, self-selection biass was not a problem.

ie



or provides some correction factors. For reasons of time and
cost, however, supplementary surveys of initial nen-respondents

are rarely conducted in contemporsry survey research.

This "dual frame” methodoclogy uses an adapted version
of this procedure. Non-respondents to the household survey are
treated «s a totally separate population in each location. A
follow-up telephone survey of these non-respondents is conducted
to derive independent estimates from these segments of the

population. If the results of the two surveys are similar it
4
is not. necessary to apply any correction factors.

i A A e S B i B T e A e i i . T D T e e R R

a. Household Survey

A survey hooklet must be delivered to each housing unit in

each survey area. Labor can be provided by workéra hired through

L i L U U S ——

There is another potential use for the telephone survey.
It can provide a patronage estimate for non-respondents to the
household survey which can be added to the actual results of +the
household survey to srrive at a totmal estimate. The advantage of
zuch an approach is that if the household results are considered
28 a universe (and not a sample) no sampling error need be
included in interpreting that part of the totals. However, this
means that the telephone survey sample needs to be very large in
order to keep the confidence intervals associated with it small
encugh to be considered useful (since only a =small proportion of
pecple contacted will actually be transit users). This additional
cost may negate the savings that are an important advantage of
this dual frame approach.

17



a8 temporary employment agency. Other potential sources of labor
are the Boy Scouts and Girl Scouts, and high schecl or college
students. Questionnaires in clear plastic bags should be attached
to each doorknob or acreen door. The instructionas on the quas -
tionnaire are that the bocklets will be picked up twoe days later”

on a specified day after 10:00 A.M.

Distribution in each Northern Virgiﬁia location took place
over a four day periocd. From 15 to 40 people can be involved in
the distribution/collection process, depending on the size of the
area and numrber of days allowed for the process. The density of
an area (and the presence of high rise apartment buildings wﬁich
are faster to distribute to than aingle family homea) will affect
the time needed. For planning purpeses it is safe +to assume that
each member of the survey crew can distribute about 30 forms per
hour, and pick up about 40 per hour.5 Distributors were given
maps and clipboards and instructed to note the address of each
house when leaving a questioﬁnaire. The distribution process

will go smoothly if routes are worked out in advance and each

member of the crew is given a map showing his or her route.

When the guestionnaires are picked up the collectors should

ba instructed to cross off the number of each house or dwelling

With a likely response rate of about 25% the workers will
have many fewer questionnaires to pick wup than to distribute.
Cnly aurveys which have been placed outside the residence asre to
be picked up. They still have to cover the entire route, however.

is



unit from which a response.ia obtained. If possible, the crew
members should pick up forms along the same route to which they
distributed form=. in =ome areas with high density housing,
lists of addresses can be made rather than uasing the maps
theaselvea. Census block numbers can also be recorded on each

questionnaire for use in subsequent analysis.

Qther spegific guidelines for this ‘type of survey are as
follows;

1. This type of door-to-door #ctivity should not be conduc-
ted during the winter. The danger of c¢old weather, snow and ice
make the work difficult, and potentially dangerocus.

2. This activity can be conducted by high school or .college
students, but there is always difficulty in zrecruiting and
relying on adeguate numbers of theam.

3. Even when dealing with adults hired through a2 temporary
agency, many (20%X) of the people who preomise to show up will
not.. Hire more people than are needed to do the job.

4. The most efficient approach is to have a asupervisor work
directly with three or four people. The supervisor needs copies
of maps on which to outline specific walking routes, and can do
some of the work himself. A supervisor who has to work with more
than 4 people may not be able to move people to new areas as soon
as they complete their sections, resulting in some loss of
tima. Whatever the supervisory patterns that are employed,

constant supervision is a must.
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S. The temporary diastribution/collection employees have
iittle incentive to record address and block data thoroughkly and
carefully. Supervisors must pay careful attention to insure
the accuracy of the records kept by collection/ distribution
personnel. Close supervision, especially at +the beginning, is
essential,

6. If they are not readily available, mapas of the areas to
be surveyed must be developed prior to field work. They should be
a8 clear as possible, at an appropriate scale and must include
legible street names. If geographic analysis of the results is
deajred the block numbers must be clearly marked on maps given to
survey workers. Prior to the, survey the field supervisor shcula
vigit the area to check the housing density and zaccuracy of the
maps in order to estimate the amount of time and labor needed to
complete the task.

7. Distribution zroutes should be predetermined along with
personnel drop off/pick up points,

8. Schedule distribution réutas te provide for supervisor
contact at least every 30 minutes. At each contact the supervisor
ahould review the records being kept.

10. Forms should be prepared if the scale of the raps is not
large encugh to permit direct recocrding of addreséés {see Figure
2).

11. To the extent feanmible, use the =zame worker for pick
up and drop off in a given area. Familiarity with the area speeds

the process.
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12. Specific block numbers should be assigned +to each bhlock
in the survey area. Crew members should note the block number on

the returned forms at the time of pick up.
b. Telephone Survey

A telephone survey of workers from a sample of non-res~
ponding housing upits must be conducted for each research
site. The samp;gs can  be drawn from a reverse {(“criss-cross")
directory that lists all streets and addresses alphabeticglly.
The records kept during the door-to-door survey are the basié for
determining the eligibility of a housshold for inclusion in the

telerhone survey,

A problem that may arise during the sample selection is
that the directory may not list apartment numbers within garden
apartment or high rise developments. Instead there may be only
alphabetical listings of residents. In such cases, random samples
should be drawn from these buildings. Consequently, aome people
called on the phone will indicate that they have already returned
the questionnaires. Thia may result in some inefficiency in the
survey, but should not 2 majer problem. These people can be

replaoced in the sample by other names from the same developments.

The per completion price of the telephone survey i=s likely

to be three to four times the per completion price for the
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househcld survey. It is not possible to give precise dollar
figures because sc many variables are involved in & given
area. Telephone surveys will vary because of the length of the
questionnaire and the type of sampling done within each house-
hold. The cost of the household surveys will vary according to
housing density, weather, the existence of high rise and low rise
buildingsa, local labor rates, ete. What is certain, however, is
that the household approach will yvyield mény more completions and
more data than the telephone appromch will for the sane amount of
money.6 it does, howevé&, reguire a much greater organizaticnal

effort.

All guestionnaires muat be thoroughly edited before data
entry takes place. The largest problemse are likely to inveive the
workplace zip codes supplied by the respondents if the ares being
studied is a complicated metropolitan area. Approximetely 40% of

the respondents in Northern Virginia could not gupply their

The comparative costs on the two Northern Virginia projects
were approximately $7 per respondent for the househeld survey and
$23 per respondent for the telephone surveys. These figures
include all project costs ~ guestionnaire development, sampling,
editing, data entry, extensive computer analyasis, and written
reports. These per unit prices can be slightly reduced by
adapting the questionnaires in the Appendices and by building on
the experience contained in this Handbook. As a comparison, the
Federal Highway Administration Office of Planning estimates total
project coats for random door-to-door (in person} interviews at
$100 per completion, and £50 if +the housing wunits are highly
clustered. Telephone costs can also run up to S50 per completion.
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workplace =zip code. In these cases they were asked to supply
either workplace addresses or the nearest intersection. Maps and
zip code books can be consulted using this informaeticn to derive
the =zip codes. Thias ia . a very time consuming process at the

editing stage.

Each questionnaire should receive a uvnigue identification
number (using an automatic number@ng machine) that will allew it
to be retrieved when machine rrocessing identifies errors either
in the coding or in the punching. All guestionnaires should be
subjected to range and logic checks ta identify errors before the

screening and estimation process begins.

The data processing can be done on =a personal computer with
sizable hard disk capability andg commercially available statisti-
cal packages that have +the ability +to remove records from the
data set in steps according to specified criteria. These are
sometimes one variable criterié, and in other cases multiple
variable criteria? While the basic logic of the screening
proceas -is not difficult to explain, it is complicated to
translate it into computer language. The proceasing will require
some sophisticated programming, data ¢leaning, and problem

All of the statistical analysia in +the Northern Virginia
projects was done on an IBM XT with 10 megabyte hard disk using
the SPSSPC+ atatistical package. An 8087 Coprocesscr is recommen—
ded to reduce processing time considerably.
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soclving abilities., It is advisable that only an experienced

programmer/analyst undertake it.

Data can be entered directly onto floppy disks. Once keyed
the data can be transferred directly to hard disk far editing and
cleaning procesmes. Be certain to keep backup copies of the data
at every stage to guard against machine ox operator failure. The
data sets will become sizable and may excéed the capacity of some
editing programs. It is advisable to test all editing and
acreening programs  with dummy data whose errors and results are
designed in advance to be certain that all programs are in fact

cperating correctly.

Step 6. Develop Ridership Estimates

#. Screen Out Non-Riders

There is @& well documented understanding among transit
researchers that more people will generally indicate that they
intend to uszme a proposed service than will in fact use it when it
opene. The philosophy undexlining the screening process ia that
by asking questions regarding current activity patterns, atti-
tudes, and capabilitiea of the respondents it is possible to

separate those who have a high probability of using the transit
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mervice from those who “have an interest" or would *“like the

service™ but are unlikely to use the service on a regular basis,.

The ideal analytical situation in estimating potentia}
patronage for proposed services would be to survey both users and
non-users of similar services in other locations and to apply a
formal “discriminant analysis™ in order to classify the popula-
tion inte “transit user".and “non-user* gegments. Since‘this is
an expensive and unrealistic possibility in most research
Situations the Queationnaire and discrimination questions were
developed subjectively based on experience with other transit
services and the screening was “#ll-or-nothing,* i.e., a respond-
ent was rated as either a probable transit user or as a probable
non-user. Probabilities were either zeroc or one with no interme-

diate probabilities used.

The estimate that emerges from the screening and ansalysis
stage is designed to be a "mature estimate” of patrcnage. It is
really an eatimate of the potential market for transit in a given
area, excluding persons who are very unlikely to use transi+. The
eatimate ia actually +the largest number of people that the
transit service can hope +o attract through effective marketing
and reliable service, Patronage on new transit routes generally
grows in the early stages until a plateau is reached. The

methodology described in this handbook is designed to forecast
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the approximate level of that plateau, excluding any population
a8
growth in the service area.

The screening questions are of S types:

Type 1. Propensity to use transit
a., Will you consider uaing public transit on a regular
basis to commute to work?
b. Have you ever used public transit on a regular basis
to commute to work?

c. How do you generally travel to work?

Those who responded "nc" to question la are excluded from
the potential rider group. Question 1ib has not vyet been used in

the screening process but could preve to be useful in the future.

Type 2. Work Place Location
a. Is workplace served by public transit (within
walking distance of a station/atop)?
b. Workplace zip code

€. Report to primary work location most of the time?

One problem with thia geographically basased estimation
technigue is that some people from nearby aress not included in
either survey may park/ride.
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Type 3. Factors Related to Auto.Use
a. Vehicle available tco arive to work
b. Do you usually need your car at work?
c. Do you need your car to drop off or pick up children

at day care on your way to or from work?

Type 4. Time and Cost of Current Trip to Work
a. How long does it take to get to work?
k. Parking cost

c. Carpool or vanpocl charge per person (per month?

Type 5. Ability to Use Transit Service Offered
a. Work start time from 6€:30 A.M. to 9:30 A.M.

b. Work end time from 3:30 P.H. to 6:30 P.K.

Theae are a satringent set of screens. Many pecople who
indicate that they will use the transit option in fact fail these
screens. Table 1 illustrates the effectiveness of the screening

process in the two Northern Virginia locations.

As Teble 1 indicates, the screening process reduced the
number of respondents who contributed to the final estimates
significantly. Through this discriminant-type filter procedure

many of the kinds of respondents wha traditionally account for
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the overestimates in surveys of potential riders of new services
9
have been removed from the estimate.

TABLE 1

IMPACT OF THE SCREENING PROCESS

FALLS CHURCH CENTREVILLE
Total Workers
Responding 1162 1733
Workers Expressing
Interest in
Public Transit 546 563
Workers Passing . 10
All Screens 248 =Y

b. Calculation of Expanszion Factors

The number of workeras who pass all of the screens are a
known fraction of the workers in a given area. The trips that
will be made by these workers must be extrapolated to the
universe from which they were drawn using the following formula
to calculate expansion factors:

See Appendices 3 and 4 for flow charts illustrating the
detailed results of the screening process in Falls Church and in
Centreville. Note that the number of respondenta screened out at
each stage is affected by the order in which the screens are
applied.

10
These numbers will not meatch the figures found in the
Centreville final report. Final astimates for Centreville

were based on only those respondents who live in pre~selected
areas scheduled to be served by new bus routes.
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all workers = {expansion factor)

workers responding to survey
c. Adjustments for “Frequency of Usage™

The guestionnaire can contain a guestion asking potential
riders how often they would use the new service. In one of the
Rorthern Virginia projects the categeriea provided were 4-3
days/wealk, 1-3 daya/week, and "less often,™ but other formula;
tions of this guestion are possible. It is important +to ask this
gusstion becauée research has demonstrated that as many as 15-20%
of workers do not report to their regular place of work each day

because of vacations, illness, or travel. These results can

11
be applied as a correction factor to the patronage estimates.
i1z
d. Calculation of Sampling Error
The calculation of all potential sampling errors and

confidence intervals was done at the 98X level of confidence

{(+/- 1.96 standard errors) using the formula:

Bl ke e e ek e ik Al b U ke b e b . e o e o Sl

i1
The factor applied in Falls Church, for example, was
.52, Additional adjustments may be made to  remove potential
computers from the estimate who live in areas deemed impractical
to serve when the final routes for the new service are sstablished.

iz

See Earl  Babbie, Survey __ Research _Methods (Belmont,
CA: Wadsworth), Chapter 5.
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Standard Error =
N\

where!

P= proportion of riders estimated out of the total workers
in the universe

G= (1-P> 13
N= sample size

Since treonsit ridership is =a statistical “"rare event® the
large sample sizes provided by the household survey are needed to
avoid having very large confidence intervals that sericusly

reduce the utility of the eventual estimates.

For +the 200 househcld sample =size used in the telephons
survey the confidence interval ranges from approximately +/- 4.2%

when 10X are transit riders (P=.10, Q=,90) to sapproximately +/-~
ia
7.1% when SO0X are transit riders (P=.50, Q=.50).

1z

The potentisl =sampling error calculations foxr Fallse
Church (free fare, 10 minute frequency) were as follows:

percent of workers estimated to use the service = 12.6%
sample size= 1162

Vo £.1263¢.874)  (1.96) = 0097313 (1.96) = +/- 1.81ix%
N

i4

Using the formula above & confidence interval can be
calculated for resulte under 10% or over 90%.
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III. CONCLUSION

Thia manual ia designed as a step by step guide tog a
research procedure that can provide significant amounts of
information for a modest investment of rescurces. it is a
cost effective technigue that gathers large amounts of data
efficiently, including data that can be of use for planning

purposes beyond the scope of the immediate project.

Estimates derived for locations where the techniques
described in this manual have been applied have been found to be
very reasonable by ﬁrcfessional traneportation planners. In
addition, if the data is stored in the appropriate manner (i.e.,
if block numbers are coded for each survaey form) they can also be

usaed to plan routes for the service being studied.

32



IV. APPENDICES

33



DESCRIPTION OF PRQJECT INK FALLS CHURCH

The Falls Church project was designed to estimate potential
ridership for a proposed neighborhood minibus service serving
the two new nearby Metrorail stations sacheduled to open several
months after the completion of the survey. Since Falls Church is
an incorporated city the delineation of the service area posed no
difficulty. The only complication was whether or net to include
houszing units on property that is partly in Falls Church and
partly outside of it. The decision was made to include these
propertieas since they do pay some taxes te the City.

Information about population and housing characteristics
was available through the Falls Church Department of Planning and
Development, as were detailed maps showing Census Block numbers
and groupings. Falle Church is a city of approximately 4500
households and over S000 people. Other sources of demographic
information were the U.S. Censaus, and travel pattern analyses
based on Census data compiled by Falls Church staff and by NVTC
staff uaing date supplied by the Washington Metropolitan Council
of Governments. Since Falls Church is an older suburban area
with a comparatively atable population the demographic informa-—
tion and maps available were reliable andg accurate.

Several proposed routes and frequencies were analyzed for
overall cost, revenue vehicle-miles, total vehicle-hours, revenue
vehicle-hours, etc., in order to estimate the realistic casts of
-®such service. After studying the results of this analysis Falls
Church staff decided to +test the free, $.295, .20 andg 7D fare
levels, and 10 and 20 minute fregquencies in the survey.
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CITY OF FALLS CHURCH
TRANSPORTATION SURVEY
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INSTRUCTIONS: S - -

a. All persons in the household who are empioyed outside of the home should respond on this one questionnaire.
b Please leave the completed survey in the plastic bag and attach to your front door by 10 a.m., Saturday, February 22

QUESTIONS ABCUT YOUR HOUSEHOLD
1. How many people live In your household?

............................................... —etee. (1)

. How many are 18 years old or older?

.................................................. U .

....................... et {3}

. How many vehicles are available for commuting to work (autos, pickups, vans, motorcycies, etc.)? ,‘ @

2
3. How many are employed outside the home, either full-time or part-time?
4
5

. Housing Type? ........ L e . iei.....l....Single Family Detached 1
- Town House 2,
3

0O 0o

Apartment or Apartment/Condominium

IF NO ONE IS EMPLOYED OUTSIDE THE HOUSEHOLD GO TO THE “ADDITIONAL COMMENTS" QUESTION ON ’
THE BACK PAGE. ‘

QUESTIONS ABOUT INDIVIDUAL WORKERS EMPLOYED OUTSIDE OF THE HOME L
(NOTE: Three workers can use this same questionnaire. If there are more than three in the household, additional workers
can respond in the marglns)

WORKER #1
6. Where do you work {address or nearest street intersection)? _
street address - (&-10)
city/town : i state zip co.de
Do you report to this locationmost of the time? ............ P Yes 1. O ay
" ' No 2. O

ANSWER QUESTIONS IN COLUMN 1, NEXT PAGE.

WORKER #2
8. Where do you work {address or nearest street intersection)? ‘
street address (&10)
city/town state zip code
Do you report to this location most of the time? .. ... ... o .. i Yes 1. O uy
'  No 2.0

ANSWER QUESTIONS IN COLUMN 2, NEXT PAGE.

WORKER #3
6. Where do you work (address or nearest street intersection)?
street address &10)
city/town : state zip code
Do you report to this locationmost of the time? ... ... . Yes 1. [0 v
No 2. 0

ANSWER QUESTIONS IQISCOLUMN 3, NEXT PAGE.



10.

1.

12,

13

14,

15,

i6.

17.

18.

18.
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Worker #1  Worker #2  Worker #3
Sex ... D T e e e Male 1. O 1. 0 1. 0
Female 2. 3 2. 0 2. O
. Whether you use it or not, do you have a vehicle available to drive ]
O WO T ottt e i e e e e Yes 1.0 1. 0 1. O
_ Noe 2.0 2. 0 2. 0
How do you generally travel to work? . : _
(Check atithatapply.) ... cv e e i PR Drive Alone 1. O 1. O 1. O
' CarpoolNanpool 2. O 2.0 2. O
Bus 3.0 3.0 3.0
- Metrorail 4. 0 4, O 4, 0
Other 5. 0 5 0 5 0
Whattimedoyoustartwork? ... .. ... .. ... .. .. e AM.
P.M.
Whattimedoyouleave work? . ... . i e AM. .
| PM. -
How long does it take you io gettowork? ... ... Minutes
is your workplace served by Metrorail (within walking distance of
E 111 1[0 1) ¥ SR e Yes 1. 1.0 1.0
Ne 2. 0O 2.0 2.
Have you ever used public transit on a regular basis to commute
towork (inthisareaorelsewhere)? . ... ... ... .. i e, Yes 1.0 1. 3 1. 0
_ No 2.0 2. 0 2. O
Will you consider using public transit to commute to work when ’ .
Metrorail is opened to Falls Churchand Vienna? . ... ... ... ... ... .. Yes 1. 03 1. 0 1. 0
‘Ne 2. 0O 2.0 2. 0O
Dovyouusuallyneedyourcaratwork? ... il i Yes 1.0 1. O 1. 0O
Ne 2.0 2. 0 2. 0
Do you drop off or pick up children at school or day care on your way
Stoorfromwork? L Yes 1. O 1. O 1. O
No 2 0J 2.0 2.0
Whatdoesitcostyoutopark? ... ... .o i Per Day § 3
If you currently commute in a carpool or vanpool, what is the
Charge Per PBISON T . . . ittt e e Per Month § 3

02

(13)

{14
(15

(16}

an . '

)

{16-22)

@328) -

(27-28)

(30

(31

(33

{34

(3538
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- -
. . —

. _ 7 Worker #1  Worker #2 Worker ¥3
20. When the Falls Church Metrorall stations are opened,

which station do you eprect tousemost? ........... . ... East Falls Church
: ' West Falls Church

Another Station

Do not plan to use Metrorajt

W
Oooag

21, Would you use this service if the minibus came every 10 minutes? . ., . . Yes 1. 4 i. 0 1.0
Ne 2 0O 2.0 2.0

22. Would you use this service if the minibus came every 20 mlnufes? ...... Yes 1.0 1. 0 .0 uy

) Ne 2 0O 2.0 2.0
23. Would you use it if the minibus fare were: (Please answer all questions.)

afree? .o Yes 1.3 1. O 1.0 s
Ne 2. O 2. 0 2.0

b. 25CeNtS? . Yes 1.0 1.0 1.0
No 2.0 2. 0 2. 0

c. S0cents?......... R T Yes 1.0 1. O 1.0 u

dTSCeMS?. . Yes 1.0 1. 0 .0 e

24. If you are interested in the minibus service, how often
wouldyouuseit? .............. ... .. ... 4-5Days/Week 1, O |
' 1-3 Days/Week 2. O 2.0
Less Often 3. [ O

(50}

0oag

25. Addltional comments on local transportation issues:

PLEASE PLACE THE COMPLETED SURVEY IN THE PLASTIC BAG AND ATTACH IT TO YOUR FRONT DOCR
BY 10:00 A.M., SATURDAY, FEBRUARY 22.
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TECHNIQUE FOR SCREENING SURVEY RESPONSES

ALL SURVEY RESPONSES  -(1162)

Y

WILL YOU CONSIDER USING PUBLIC TRANSIT?

YES (548)

y

IS YOUR WORKPLACE WITHIN WALKING DISTANCE
OF METRORAIL?

J, YES (437)

DO YOU NEED YOUR CAR FOR WORK?

1 NO (408)

DO YOU PICK~UP OR DROP-OFF CHILDREN GOING
TO OR FROM WORK?

v "NO {383}

IS THE WORKPLACE ZIP CODE AREA SERVED BY
METRORAIL?

. YES (303

1S THE WORK START TIME BETWEEN B8:30AM
AND 9:30AM?

‘ YES (286)

IS THE WORK END TIME BETWEEN 3:30PM
AND 8:30PM?

‘ YES (281)

DOES THE WORKER CURRENTLY COMMUTE AS AN
AUTO DRIVER WITH ‘A TRAVEL TIME LESS THAN

20 MINUTES ?

y NO  @48)

DOES THE WORKER CURRENTLY COMMUTE AS AN
AUTO DRIVER WITH A PARKING COST LESS
THAN $3/DAY? :

NO (248)
Y
POTENTIAL USER OF MINIBUS SERVICE

NO

NO

YES

YES

NO

NO

NO

YES

YES

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

NOTE: THE ORDER IN WHICH THE SCREENS WERE APPLIED AFFECTS THE NUMBER REMOVED

AT EACH STAGE. THE ORDER DOES NOT AFFECT THE RESULT.
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COMPARISON OF HOUSEHOLD AND TELEPHONE SURVEYS
FALLS CHURCH

e e e e e e e +
: NUMBERS ARE MEANS i HOUSEHOLD OR TELEPHONE !
H OR H SURVEY? :
: YES=1 AND NO=2 P S .
{ ' HOUSEHOLD | TELEPHONE !
" s —  ———— — — ——— —  —— e - W e e - -
{PEOPLE IN HOUSEHOLD.....! 2.7 ; 2.8 H
e - - - - — e ———— o e — -
+ADULTS IN HOUSEHQLD.....!| 2.1 H 2.1 H
e e - - e -
i EMPLOYED OUTSIDE THE ; H H
: |2 1) . 8 1.9 : 1.8 :
Ao e e i — e ——— o e = — = R e T e “*
{VEHICLES AVAILARLE FOR i ! i
) COMHMUTING. .. v venmnna! 1.3 ! 2.0 :
A e e - e e s ——— e o *

i REPORT TO WORKPLACE MOST!

; OF THE TIME? .. .cvun.. 1.0 1.9

e T e e - — ———— e e — e —— +
] 1.3 H 1.5 H
B e ——— o e e ———— e +
i WORK WITHIN WALKING : } '
' DISTANCE OF SUBWAY?..! 1.5 ; 1.5 }

{EVER REGULAR TRANSIT
; USER? . vt ivencrnonann

‘WILL YOU USE NEW :

! METRORAIL TG COMMUTE?
e e = - — e e e e — —————— o -
{NEED CAR AT WORK7....0.0.." 1.8 : i.7 :
e — e — e e e -
+DO YOU DROP QFF KIDS ' i i
: WHEN COMMUTING?......! 1.9 : 1.3 i
e e e R e — -
1 USE MINIBUS WITH 10 ' : !
o HMINUTE FREGUENCY?Z....| 1.4 ; 1.4 '
e e e e ————— - — e e - - - +
1USE MIRIBUS WITH 20 ! i :
: MINUTE FREQUENCY?....! 1.6 ' 1.5 H
T e e~ e - —— - e ———— -+
+USE MINIBUS IF FREE?.... ! i.4 ' 1.4 !
e e o —  ——— — ————— - e ———————— R “+
iUSE MINIBUS IF 2% CENT ; : :
: FARE T ws et iervacnnnassl 1.4 ; 1.4 i

tUSE MINIBUS IF S50 CENT

]
~
'_.:
m

' FARE? ¢ irenvvnenn..

e e e ———— e e +
‘USE MINIBRUS IF 75 CENT | : '
: FARET..uu.o... PR 1.9 ; 1.8 i
e e e e e — e e e +



DESCRIPTION GOF PROJECT IN CENTREVILLE

The Centreville arem iz a rapidly growing suburban area of
approximately 4000 households for which up-to~date maps and
population data do not esxist. The purpose of the study in this
arsa was to estimate potential ridership and optimal departure
times for a planned feeder bus service to = soon  to be opened
Metrorail station.

Fairfax County property maps supplied by Fairfax County
Office of Transportation staff were utilized along with commer-
cially available maps, but these ware incomplete due to the
recent rapid growth of +the area. Population data from the
1380 U.5. Census proved to be very outdated. The lack of adequate
demographic data led to difficulties in estimating the number of
households in the area, and therefore the amount of time, number
of data collectors, and number of forms required,

The new Metrobus route from Centreville to the Metreorail
station was approved before this survey was begun. Sincae
Metrobus fares are fixed areawide +the major gquestions to be
answared by the survey were the expacted level of demand for
the proposed route, whether an extension of the route to other
nearby areas would be justified, and the optimum departure times
for the trips.

These questions were addressed by providing the currsntly
proposed schedule to respondents and asking about interest in the
service. Respondents were also asked if they would use the
service if there were an earlier or latar morning, or earlier or
later evening trip in the schedulea. Residents from areas not
currently included in the proposed route were also included in
the sample to obtain information on reaction to extending the
proposed route.
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INSTRUCTIONS:

a. All persons in the household who are empioyed outsnde of the home should respond on this one questionnaire.
b. PIease Ieave the completed survey in the piastlc bag and attach to your front door by 10 a.m., Saturday, February 22.

QUESTIONS ABOUT YOUR HOUSEHOLD
1. How many people IIve in your househoid’?

e e e e e e e e . (D

2. How many are 18 years oId or oIder? ———— @

3. How many are employed outsnde the home .eIther full tlme or part hme? ......................... ___,____ @
4, 'How msny vehEcIes are avaIIabIe for comm" tIng to work(autos pIckups vans motoroycies efc. )’? )

5. 'Housmg Type? ;

"Smgle FsmIIy Detached 1. 0 o
o Town House 2.0
Ap rtment orApartment/Condomqum 3. D

IF NO ONE IS EMPLOYED OUTSIDE THE Housr-:r-tox.o GO O THE “ADDITIONAL COMMENTS" ouesnon ON
 THE BACK PAGE. . _* . . e e : e

OUESTIONS ABOUT INDIVIDUAL WORKERS EMPLOYED OUTSIDE OF THE HOME '
{(NOTE: Three workers can use this same questionnaire. !f there are mate than three m the househoid add:tlonai workers
can respond m‘the margms) - B e .

WORKER #'I :
6. Where do you work (address or ‘nearest street intersection)?

{68-10) ‘

streetaddress TR

_cdy!town _ i Zip code
i} . .”s s ...Yes 1. O a1
L No 2. O
WORKER#2 . i e STl
6. Where do you work (address or’ nearest street mtersect!on)? B 7‘ ‘
streetaddress S S A SR -. ' s | - 10
crtyltown .:_._: I, R u _ 2ip‘oode |
Doyou reporttothisiocation mos’xofthetlme? | : Yes "1. O an
) e T L ST R SR S No 2.0
" ANSHER QUESTIONS I GOLUMN 3, NexT PAGE. .
WORKER #3 L L e e
8. Where do you work (address or nearest street Intersect!on)‘? a . 7 _ _
streetaddress__ R ML SR _ e
dityftown_____ 0t T L state. znpcode_ <
Do you reporttothls Iocatton rnost ofthe tIme'? . e e Yes 1. 0O nh-
. . . . coo ' : ' N ’ ' " NO 5, I:I‘

- ANSWER ouseroNs IN coLuMN 3 _N'Ex_r PAGE.



18.

Workar #1 Worker §2 Worker 43
T X e Male 1. O 1. 0 1. 0
Female 2. (O 2.0 2. U
8. Whether you use it or not, do you have a vehlcie ava;!able el drlve
towork? ... ... e I DI ceeen P Yes 1.0 1.0 1. O
_ o ' No 20 20 20
9. How do you genera!ly travei to work’? o -
(Checka!lthatappiy) ..... P e DnveAlone 1.0 1. O 1. 0
_CarpooiiVanpoo[ 220 20 20
Wi . Bus 3. 00 3.0 3. O
‘.‘_.Metr‘orail 4. 4, 0 4. O
- Other 5.0 5. O 8. 0O
10. What time do you'statwork? ;.. ... LAM
A T OPM.
11. What time do you leave work?, SR AM:
12, How-ibri'gf does It take:you ta get to work?- . Mii'_n—utes‘ .
13. Is your workplace served by Metrurail (wﬁhm wa[kmg d:stance of o L
astatxon)? ........... Yes 1.0 1..0 1. O
7 - Ne 2.0 2. O 2.0
14. Have you ever uséd.pub 'ti"aﬁ'étt"'o reguiar bas:s to commutelw o
towork(mthisareaoreisewhere)? B L TR LT RRTCICGUN {- - B P 1. O 1.0
O A ?_' LT e o T Ne 2.0 2. [3 2. O
15. Will you consider using public transif'to. commute to. work when o _
Metroraii is opened toFalts Church andVaenna?..‘, ..... et Yes 10O 1. 0 1. 00
: PR RS ' No 2. O 2.0 2, O
.o.Yes 1. (] 1. O 1.0
" No 2.0 2.0 2.0
17. Do you drop off or pick up ch:ldren at school or day care on your way
' toorfromwork‘? ............ PRI P S wveo Yes 1[0 1. O 1.0
SUre e . Ne 2.0 2. O 2. O
What doesf_it cost you't to pari(?i_‘. : R vt ... PerDay § $
18, If you currentfy commute in a carpool or vanpool what is the h :
- ‘chargeperperson’? ...... el TR PRI PerMonth s

(12)

13)

(14)
(15)
(18)
(1"

(18

(19-22)

(23-28)

(27-29)

(30}

(31)

32)

{33)

{34

(35:38)

(3342



Metrobus will establish.a bus service from the Centreville area (via 1-66) to the new Vienna Metro station when it opens this
summer. The round trip bus fare from Centreville to the Vienna Station will be $1.25. The one way Metrorail fare to Metro
Center in downtown Washmgton D C., will be $2. 3[} and to The Pentagon will be $2.15,

A possible schedule for the bus service is:

o MORN!NG

. EVENING
 Leave. " Artive Vienna Amve Motro Cenrer “-Leave Metro Cenr_er | Leave V:enna | Arrive’
Centrewl!e ;_ Metrora:! Stanon or Pentagon AN or Pentagon o Metrorafl Station Centreville
600 AM. - B20 AM. g | “4&55PM."‘- oo TBB0PM.  550PM.
6:30 AM. . BISOAM. S0 B25PM. ' 800 P.M. 6:20 P.M.
700 AM. 7:2_@:A.M.- | "; SO U ES5PM. . 630 PM. 6:50 P.M.

) . IR : B o Workaf #1 WOrker #2 Worker #3
20 If the bus operates on the maJor streets in your subdxvrsnon and
|s w:thm a 5 mmute walk from your home wiil you: use th:s serv;ce?

—a

s L O . L) (43)-—
20 20 2O '

IF YOU ANSWERED “NO" TO QUEST]ON 20:

21, Please mdlcate the addmon of any of the follow ng tr jould:
' result m your use of this service: (Please answet all: qu .

a An é'ariigr'rh'gi"rr{i';ig:piiéé'l;. 0 10w

b. Alater morning bus? . LD O 1O w
N R P . D

c. Anearlier ev_ooiog 'b‘us_?f LT x o " O 1. 1.0 ue

._1.-[:] “wn .

PLEASE PLACE THE COMPLETED SURVEY IN THE PLAST!C BAG AND ATTACH IT TO YOUR FHONT DOOF? o
: ; ) BY 10: OO A M SATURDAY FEBRUARY 22 =




TECHNIQUE FOR SCREENtNG SURVEY RESPONSES

ALL SURVEY RESPONSES (1733)

* o

WILL YOU CONSIDER USING PUBLIC TRANSIT? ——= EXCLUDE

{ YES  (563)

IS YOUR WORKPLACE WITHIN WALKING DISTANGCE NO
OF METRORAIL? —— EXCLUDE

¢ YES (339)"

- . Y )
DO YOU NEED YOUR CAR FOR WORK? -—E—§- EXCLUDE
l NC (300)
YES

DO YOU PICK~-UP OR DROP-OFF CHILDREN GOING

TO OR FROM WORK? > EXCLUDE

J NO (269

1S THE WORKPLACE ZIP CODE AREA SERVED BY
METRORAIL?

NO
st EXCLUDE

l YES  (203)

NO

IS THE WORK START TIME BETWEEN 7:30AM e » EXCLUDE

AND 9:00?
4 YES  (133)
- NO
1S THE WORK END TIME BETWEEN 4:00PM L EXCLUDE
AND 5:30PM

* YES (113)

YES

DOES THE WORKER CURRENTLY COMMUTE! 5 "l EXCLUDE

WITH A TRAVEL TIME LESS THAN 45 MINUTES?

,} NO  (99) .
DOES THE WORKER CURRENTLY COMMUTE AS AN YES
AUTO DRIVER WITH A PARK[NG COST LESS o  EXCLUDE
THAN $3/DAYT7? - s
l NO  (86)

POTENTIAL USER OF EMETROBUS_SERVICE

NOTE: THE ORDER IN WHICH THE SCREENS WERE APPLIED AFFECTS THE NUMBER REMOVED
AT EACH STAGE. THE ORDER DOES NOT AFFECT THE RESULT,

AR




COMPARISON OF HOUSEHOLD AND TELEPHONE SURVEYS

CENTREVILLE
A e e e  — — ————
i NUMBERS ARE MEANS {HOUSEHOLD OR TELEPHONE
H QR : SURVEY?

/ YES=1 AND NO=2 B e — e e e
! + HOUSEHOLD ! TELEPHONE
o e L T
'PEOPLE IN HOUSEHOLD.....! 3.0 ; 3.2

e e e e I A S T R R
VADULTS IN HOUSEHOLD.....! 2.1 : 2.1

e e e v —————— o - — o
'EMPLOYED OUTSIDE THE : ;

‘' HOME.................! 2.0 P1.9

e e = — e o e
'WEHICLES AVAILABLE FOR : H

: COMMUTING. i s vt eenmnal 2.1 : 2.1

A e - —— et e —— o ——
+REPORT TO WORKPLACE MOST! v

! OF THE TIME?.........! 1.0 : 1.0

o e e - ——— A o e —————
L 1.5 : 1.5

e o e - ————— e R e o
t WORK WITHIN WALKING H ;

H DISTANCE OF SUBWAYT?..! 1.7 H 1.8

T e e . —————————— o P -
'EVER REGULAR TRANSIT : H

H USERZ ..t cnrnonnenal 1.7 : 1.7

A e e e ——— e - —— e e -
yWILL YOU USE NEW ' |

: METRORAIL TO COMMUTE?! 1.7 } 1.7

e e e e e s e - — b = =
INEED CAR AT WORK?.......1 1.7 } 1.5
e ———— e - o —— L
DO YOU DROP OFF XIDs i !

H WHEN COMMUTING?......! 1.8 H 1.8

R e e L e L e
‘WILL YOU USE THE NEW BUS! ;

H SERVICE? it incnennneal 1.7 : 1.7

T Atk o m e s e e e e e e e = e e
'WANT AN EARLIER MORNING ! ;

H BUS?. it iiisernennnnn 1.8 ' 2.0

e e e e o  — —  — r————— — ——— e Ll
WANT A LATER MORNING : ]

: = i.8 [ 1.9

o e e e - e - e - —— e e -
tWANT AN EARLIER EVENING ¢ :

H BUS? . s ettt it n e tnannt 1.8 : 1.9

A e o~ —— o - —— -
WANT A LATER EVENING ; )

: L 1.9 } 2.0

T e e e o - o - ——— e o i ————
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NORTHERN VIRGINIA TRANSPORTATION COMMISSION
REQUEST FOR PROPOSAL

TRANSIT MARKET RESEARCH

Issued: November 20, 1985



REQUEST FOR PROPOSAL
TRANSIT MARKET RESEARCH PROJECT

SECTION I: INTRODUCTION

Statement of Problem

The continuing growth of the Washington, D.C. metropolitan area and
the expansion of Metrorail into suburban areas has created new
opportunities for transit services. Recent transit service planning in
Northern Virginia has focused on adjustments to existing bus routes as
well as a re-orientation of these routes to feed Metrorail stations. In
the coming years Virginia’s transit service planning will emphasize
feeder systems to Metrorail for both commuters and non-peak period
travellers. Other transit planning activities will address
non-traditional travel demands such as reverse commuting (i.e., away from
the core area) and intra-suburban trips. The principal purpose of this
project is to develop a technique for estimating the demand for transit
services in areas that do not currently receive service, or where service
does not operate all day. Study findings may also be used to analyze
existing services to improve the fit between travel demand and supply.

Although much information about travel is already available, it is
either too old or too aggregate to permit reliable analysis of small scale
transit proposals. With the exception of special purpose surveys, the
Metropolitan Washington Council of Govermment’s 1968 Travel Survey is the
only available information on household travel by origin to destination
pairs. Information in the 1980 Census regarding the characteristics of
travel groups with specific origins and destinations is suppressed by the
Census Bureau to preserve confidentiality. Due to the limitations of
existing data, NVTC has issued this RFP to design and implement a system
for the collection of empirical and attitudinal travel data that will be

used to evaluate the viability of potential transit initiatives in
specific target areas.

Sponsoring Agency

The Northern Virginia Transportation Commission was created by the
Virginia General Assembly in 1964. It consists of 18 commissioners of
whom 17 are locally elected officials representing the counties of
Arlington and Fairfax, the cities of Alexandria, Falls Church, and Fairfax
City, and delegates and senators of the Virginia Geperal Assembly, plus
one representative of the Virginia Department of Highways and
Transportation. Among other activities, the NVIC coordinates
transportation services in Northern Virginia, conducts demonstrations of
innovative transportation services, and undertakes technical research.

NVIC has received an Urban Mass Transportation Administration {UMTA)
Section 8 grant for FY'86 to acccomplish the project purposes described
above. This Request for Proposals (RFP) has been issued prior to
establishing a contract with a consulting firm to develop and apply a
market research technique that will enable NVTC to assess potential
patronage for proposed transit services. All tasks and services required
under this contract are specifically described in SECTION II: SCOPE OF
SERVICES. . N

NVTC will evaluate the proposals received from interested firms,
select one firm (or project team), establish contract provisions
acceptable to NVTC and the selected firm, and enter into an agreement for
a period of at least six months.



NVIC reserves the right to reject any or all proposals received. In
addition, any firm which submits a proposal agrees that such proposal
shall become the permanent property of NVIC and that all costs incurred
for proposal preparation are the responsibility of the proposer.

Proposal Evaluation

The transit industry has limited experience with market research
techniques that can be used to estimate potential patronage. Therefore,
NVIC encourages proposers to be creative in their submisgions and NVTC
will explicitly consider the ingenuity of the proposed methodology in the
proposal evaluation. A selection committee appointed by NVTC will
evaluate the proposals according to the criteria described below and will
make a recommendation to NVTC's Contracting Officer. NVIC’s Contracting
Officer will make the final decision for contract award. Evaluation
criteria and their relative shares of a possible 100 point score are:

1. An understanding of the problem. (10 points)

2. The creativity of the approach. (25 points)

3. The experience of the firm. (10 points)

4, The experience of key personnel assigned to this project,

{25 points)

5. Performance of the firm in performing similar work. {20 points)
6.. Participation of Minority Business Enterprise {MBE) (7 points)
7. Participation of Woman-Owned Business Enterprise (WBE). (3 points)

In addition to the technical evaluation, contract price wil he considered.

Following a review of the proposals, NVIC staff may undertake further
discussions with those firms submitting the most highly rated proposals.

Due Date for Proposals

Responses to the RFP must be delivered to the Northern Virginia
Transportation Commission no later than 5:00 p.n., Decembeyr 20, 1985,

Ten copies of the response and all supporting materials must be
delivered or mailed to:

Edward J. Barber

Northern Virginia Transportation Commission
2009 N. 14th Street, Suite 300

Arlington, Virginia 22201

{(703) 524-3322

All communications regarding this Request for Proposal should be
directed to Mr. Barber, listed above.

Contract Regulations

The successful firm must comply with all applicable Metropolitan
Washington Council of Governments and Virginia Department of Highways &

Transportation policies and regulations, as set forth by Attachment 1,
Standard Agreement Articles.

Pre-Proposal Conference

NVTC will conduct a pre-proposal conference at 1 p.m. on December 3,

1985 to answer questions about the RFP and to provide further guidance on
the project objectives,



SECTION II: SCOPE QF SERVICES

Analytic Approach

The following task descriptions convey one posgible approach to
predicting transit demand in well~defined target areas. NVTC will also
consider proposals to accomplish the project goals through alternative
approaches. A steering committee will be convened that represents
Jurisdictions where surveying may occur. The committee may alse include
possible transit service providers. The consultant will keep the steering
committee advised of project activities and will incorporate the steering
committee’s comments into the study products and activities. NVIC will

serve as the project manager and will provide final direction and approval
of all contract activities,

Task 1. Delipeate and Characterize Potential Service Area(s)

NVTC anticipates that the available funding for this project will
permit in-depth analysis of two sites as potential markets for transit
service expansions. The City of Falls Church will be one of the gites and
the other location will be in Fairfax County. In fask 1, the consultant
will assemble pertinent infermation (secondary sources only) about the
travel and demographic characteristics of the target site. This

information will be used in Task 3 to determine sample size and sample
selection technigues.

Site 1. Falls Church, Virginia, is an incorporated City centrally
located within the metropolitan area of Northern Virginia. There are
approximately 4250 households within the City. The ERast and West Falls
Church Metrorail Stations are located just outside the City and are
scheduled to open in June 1986. Metrobus service is currently provided on
the major arterials (Route 7 and Washington Street) during peak and
non—-peak periods.

Falls Church requested that NVIC include the City as a survey site in
this project to assist City staff in determining the comrunity’s support
and need for a locally sponsored transit service. The City staff’s
concept of a locally sponsored transit service includes the use of small
vehicles, such as vans, to penetrate residential neighborhoods within the
City and offer service to and from the East and West Falls Church
Metrorail Stations. The service would probably operate only during peak
commuting hours on a regularly scheduled basis.

Site 2. Site #2 covers a five square-mile area in Centreville,
located in western Fairfax County. The objective of this analysis will be
to determine the demand for fixed-route, fixed-schedule transit in an area
that currently does not have transit service. A random survey of
households will be conducted at a rate that will allow analysis at the
subarea (i.e., subdivision) level. Data will be obtained on demographics,
trip patterns, auto availability, as well as perceived use of transit
service on different alignments and at different service levels.

The area to be sampled in Centreville extends from Little Rocky Run in
the southeast to Foxhall Mount in the northwest. Major subdivisions in
the area include Country Club Manor, Zanadu Estates, London Towne, Center
Heights, The Meadows, the Knolls at Newgate, and Ratcliffes.

Current plans call for the introduction of fixed-route, fixed schedule
transit service in June 1986. The route has beep designed to serve two



major townhouse developments: London Towne off Stone Road and the Meadows
off St. Germain Drive. The route will provide three trips in each rush
hour period operating at a 30-minute frequency. Buses will run non-stop
on I-66 between Route 28 and the Vienna Metrorail Station off Nutley
Street.
' The household survey will be used to estimate the demand for this
service as proposed and under several alternatives. The alternatives may
include increased frequency and extended service hours on the primary
alignment as well as extensions of the route to (1) Country Club Manor via
Stone Road, Braddock Road, and Carlbern Drive or {2) Lower Braddock Road
north of I-66 via Braddock and Stone Roads or Patent and Awbrey Drives.
The consultant will work closely with NVIC and the steering committee
to develop clear—cut definitions for the second target market area and the

potential transit services to be evaluated. The consultant will document
Task 1 findings in a technical memorandum.

Task 2. Develop and Refine Transit Service Concept{s)
Based upon the results from Task 1, the consultant will work with the
steering committee to develop a transit service concept for the target

area. The proposed service concept will incorporate the host community’s
judgement and the consultant will work closely with the jurisdiction’s
staff to develop the service concept.

Descriptors of the proposed tramsit service may include:
a. location and frequency of service

b. vehicle type and provider

c. fare structure

d. combined fixed route transit and para—transit services

The Consultant will prepare a technical memorandum at the conclusion

of Task 2 that documents the transit service proposals that will be
analyzed in the following tasks.

Task 3. _Design Survey and Sampling Procedures

NVTC anticipates that the most effective means for assessing transit
demand will be a household survey. However, the consultant may present an
alternative approach in the technical proposal. Tasks 3, 4 and 5 are

based on a survey approach but may be revised by the consultant if he or
gshe so desires,

At the beginning of Task 3, the consultant will brief the steering
committee on alternative survey techniques and the cost implications of
these different approaches. The consultant will also be responsible for
recommending a survey approach based upon the project characteristics
described in Tasks 1 and 2. The project committee will select the
preferred surveying and sampling techniques and the consultant will base
the survey design on the committee’s selection.

At a minimum, the consultant will be responsible for the following
activities in Task 3:

a. Calculate Sample Size. The consultant will estimate sample sizes
for the levels of precision and confidence that the steering
committee specifies for the survey findings. The project
committee many seek particular information about certain strata

within the sample and this should be reflected in sample size
determinations.



b. Design Survey Instrument - Traditional transportation surveys
collect demographic and travel information that is used in turn
to simulate travel behavior. This project will rely in part
upon the traditional time and cost comparisions for assessing
market demand. In addition, the survey will explore the
respondent’s perceived level-of-interest in the transit service,
The tendency for survey respondents to overstate their interest
in proposed transit services is well known. Therefore, the
consultant will devise an approach that recognizes this
non~commitment bias and will interpret the survey findings

accordingly.
c. Pre-Test and Revise Survey Instrument as Necegsary.
d. Develop a Coding Scheme for Survey Responses.
e, Reproduce Survey and Response Forms.

Task 4. Execute Survey

The consultant will be responsible for all aspects of survey
execution, including surveyor training, quality control, administrative
procedures for call-backs and related activities. The consultant will
describe in the technical proposal the means by which surveyors will be
recruited and employed (e.g., part-time college students). A description
of all pertinent survey administration practices that the consultant will
employ should be included in the technical proposal. NVTC will not
provide any facilities for survey execution.

Tagk 5. Code, Tabulate and Summarize Findings

The consultant will code the results in a format that can be read by
statistical software packages designed for IBM-compatible micracomputers,
Geographic coding will be performed at a level that permits analysis at
the census block level.

The consultant will prepare a sumzary report of the principal survey
findings regarding transit opportunities in the target area(s). The
report will provide a concise description of the survey results, how they
were interpreted and any assumptions used in the analysis. Supporting
tables and graphs will be provided in the summary report. The technical
proposal should specify how the analyst intends to use the information
that will be collected in the household surveys. Trip tables, cross
tabulations, user profiles, and trip frequencies and purposes are
illustrative of the findings and analyses to be presented in the final

report. A separate swmmary report will be prepared for each target area
surveyed,

Task 6. Document Survey Responses and Procedures for Future Use

The consultant will prepare a fully edited machine-readable file of
the survey responses that can be used on IBM-compatible microcomputers,
The sample size and sample selection procedures will be documented and all
supporting materials referenced. The consultant will also decument the
level-of-effort associated with survey execution, coding and editing to

help NVTC estimate future requirements for surveys beyond the scope of
this project.




SECTION ITI: PROPOSAL PREPARATION

NVIC requires that the following items be specifically addressed in
the consultant’s proposal:

A. Staffing

The names and resumes of project personnel shall be furnished as well
as a description of each individual’s responsibilities. Survey personnel
need not be identified but the manner in which the consultant will staff
the surveying activities should be clearly described,

B. level-of-Effort for Task Completion

The proposal shall contain a description of the personnel reguirements

and direct costs associated with each element of the consultant’s work
program,

C. 8chedule

The proposal shall contain a schedule of activities for project

"~ completion and should indicate the timing and duration of these
activities. The final report for the Falls Church analysis of transit

demand shall be available no later than March 15, 1986. The entire

project shall be completed no later than June 1, 1988,

D. References

The proposal shall contain at least three references to clients for

whom the consultant has performed similar work. The references should
include names, addresses and telephone numbers.

E. Qualifications of the Firm{s)

The proposal shall contain brief descriptions of work performed
elsewhere that is relevant to the proposed study. The description should
include the date of such work, the scope of the effort (e.g., approximate

contract value), and any significant results from the study findings
{e.g., product or service introduction).

F. Cost Proposal

The proposal shall include a separate detailed description of all
costs associated with the proposed study. At a minimum, the proposal
should include wage rates, number of hours by individual, overhead and
administrative costs, direct costs for purchased services and materials,
profit, and any other items that will be required for the successful

execution of the study. NVTC funding for this contract will not exceed
$35,000.00.

G. Other Information

The proposal should include all additional information that, in the
consultant’s judgement, the selection committee will need to complete its
technical evaluation, including documentation of MBE/WBE status.




SECTION 1

SECTION 2

a.

Attachment 1

'STANDARD_AGREEMENT ARTICLES

CHANGES

The parties hereto agree that any modifi-
cation or change in any aspect of this
CONTRACT must be accomplished in writing
by both parties before it is considered a
contract requirement.

The parties hereto may, from time to time,
propose changes in Statement of Work to be
performed by the CONTRACTOR. Such
changes, including material scope of work
changes, time schedule and report delivery
changes, budget revisions that increase,
decrease, or materially change the

_CONTRACT's total compensation must Dbe

mutually agreed upon in writing, approved
by and between COG and the CONTRACTIOR and

"concurred by UMTA, when reguired, before

they are considered contract changes.

. Budget revisions suppdrted by apprépriafé'-

documentation submitted by the CONTRACTOR
and invelwving no increase or decrease in
the CONTRACT's total compensation must be
¢oncurred in by UMTA, when recquired, and
may be granted by COG to the CONTRACTOR
through unilateral written action which
fully specifies the revised budget line
item amounts. No-cost time schedule
extensicn supported by appropriate doc-
umentation submitted by the CONTRACTOR may
be granted by CO0G to the CONTRACTCR
through unilateral written action which
fully specifies the revised Period of Per-
formance and the report delivery date.

EQUAL EMPLOYMENT OPPORTUNITY

a.

In connection with the execution of this
CONTRACT, the CONTRACTOR shall not dis-
criminate against any employvee or appli-
cant for employment because of race,
religion, <olor, sex, or national origin.
The CONTRACTOR shall <take affirmative
action to insure that  applicants are
employed, and that employees are treated
during their employment, without regard to
their race, religicn, c¢olor, sex, or
national origin. Such actions shall
include but not be limited to, the follow-
ing: employment, upgrading, demoticn or
transfer; recrultment or recruitment
advertising; layoff; or termination, rates
of pay, or other forms of compensation;
and selecticn of +training, including
apprenticeship.




_SECTION 3

SECTION

SECTIOCN

4

5

_2_

No gqualified handicapped applicant for \
employment, or employee, shai}, ﬂgn‘the

basis of handicap, be subjected by the
CONTRACTOR to discrimination in amployment
under any program or activity that
receives or henefits f£rom £inancial
assistance under this CONTRACT. CONTRAC-
TOR shall make reascnable accommodation to
the known handicaps of an otherwise quali-
fied applicant for employment, or current
employee, unless the CONTRACTOR can demon-
strate to COG that the accommodation would
impose an undue hardship on the operation
of the PROJECT. Reasonable accommodation
shall be as defined in Title 49, Code of
Federal Regulations, Part 27.33.

INTEREST OF MEMBERS OF CONGRESS

Noe member of or delegate to the Congress of
the United States shall be afforded to any
share or part of this CONTRACT or to any bene-
fit arising therefrom.

INTEREST OF MEMBERS OF COG AND OTHERS

No officers, member or employee of COG and no
member of its governing body, and no other
public official of the governing body of the

Jocality. or localities in which the EROJECT.ig.. :.

Sidhated” 8% being - carried out, or of other -
local public agencies, who exercises any func-
tions or respensibilities ‘in review of
approval o¢f the "undertaking or carrying out
the PROJECT . during his or her tenure or one
yvear thereafter, shall have any personal
interest, direct or indirect, apart from his

official duties, in this CONTRACT or the pro-
ceeds therecf.

INTEREST OF THE CONTRACTCOR

The CONTRACTOR covenants that it has presently
ne interest, shall not acgquire any interest,
direct or indirect, which would conflict in
any manner or degree with the performance of
services required to be performed under this
CONTRACT. The CONTRACTOR further covenants
that in <the perifiormance of this CONTRACT, no

person having any such interest shall Dbe
employed.




SECTION b6

SECTION 7

AUDIT AND INSPECTION OF RECORDS

The CONTRACTCOR shall permit the authorized
representatives of . COG, the U.S. Department
of Transportation and the Comptroller General
of +the United States to inspect and audit all
data and records of the CONTRACTOR relating to
his performance under the CONTRACT until the
expiration of three (3) years after final pay-
ment under the CONTRACT.

RISHTS IN WORK PRODUCT

The CCNTRACTOR shall be respensible for all
material and work items produced under this
CONTRACT including, but not limited to, all
materials, work products, reports, textual
materials, maps, graphs, diagrams, charts or
other illustrative material and textual mate-
rial prepared by any consultant retained under
this -- CONTRACT. All such materials and work
items shall not be the subject of a cepyright
by the CONTRACTOR or its consultants and, upon
satisfactory completion of this CONTRACT, or
earlier termination thereof under provisions
of Sections 10 and 23 of this CONTRACT, or
otherwise, shall become the property of COG.
The CONTRACTOR and COG shall have an unre-
stricted right to use, duplicate or disclose
all such materials and work items in any man-
ner and for any purpose whatsoever and to
permit others to use duplicate or disclose
said materials and work items.




' SECTION 8
SECTION 9
SECTION 10
SECTION 11
SECTION 12
SECTION 13

-4

DISADVANTAGE BUSINESS ENTERPRISE/WOMEN
BUSINESS ENTERPRISE '

In connecticn with the performance of this
CONTRACT, the CONTRACTOR shall cooperate with
the PROJECT Sponsor in meeting its commitments
and_ geals with regard to the maximum utiliza-
tion aof Disadvantage Businesgs
Enterprises/Women Business Enterprises
(DBE/WBE) and shall use its best efforts to
insure that DBE/WBE shall have the maximum
practicable opportunity to compete for subcon-
tract work under this CONTRACT. . Best efforts
to meet the goals shall be documented.

" ALLOWABLE COSTS

Only those costs which are consistent with

Federal Acquisition Regqulations (FAR) shall be
reimbursed under this CONTRACT.

COVENANT AGAINST CONTINGENT FEES

The CONTRACTCR warrants that he has not
employed any person to solicit or secure this
CONTRACT upon any agreement for a commission,
percentage, brokerage or contingent fee.
Breach o©f warranty shall give the Contracts
Officer <the right tec terminate this CONTRACT
or, in his discretion, to deduct from the CON-
TRACT price or consideration the amount of
such commission, percentage, brokerage or con-
tingent fees, This warranty shall not apply
to commissions payable by the CCNTRACTOR upon
contracts or sales secured or made through a
bona fide established commercial or selling
agency maintained by the CONTRACTOR for the
purpose of securing business.

The VDH&T reserves the right to review and comment upon
all products developed during the course of this study.

VDHRT reserves the right of final acceptance on technical
reports prepared under this contract

VDHAT reserves the right of final acceptance on the Final
Report(s) prepared under this contract.
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