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I. INTRODUCTLON

The second half of this century has seen continuous growth in the
Northern Virginia portion of the Washington Metropolitan Area. Fairfax County
hag been transformed from a primarily rural area in 1960 to an almost fully
suburbanized county. During the 1980's the process of suburbanization has
expanded to the next tier of counties. Prince William, Stafford and Loudoun
Counties are now experiencing or shortly will experience rapid growth In
housing and population.

Althougl mueh employment has followed population to the suburbs, the core
of the Washington D.C. region remains a major employment center. Many of the
new residents of the outer counties still commute daily to workplaces in or
near downtown Washington.

The grawth in travel has resulted Iin congested conditions on all major
transportation routes. Interstate 95, I-66, VA Rt. 7 and the Dulles Toll Road
all experience some degree of peak hour congestion resulting in slow commute
times and unpleasant driving conditions, Serving the regional travel demand
will involve both implementation of new facilities and management of existing
CESQOUTCES.

One aspect of management of the transportation system is the use of
public transit. In some regions of the country high-quality express bus
services have been successful in attracting long-distance commuters. It has
been suggested that similar markets exist in Northern Virginia for a "luxury"
bus service. This report examines the features that potential users consider

to constitute "luxury" service and the market for such bus service.



SCOPE OF STUDY

From the outer counties of NWorthern Virginia there are three major
commuting corridors, I-95, I-66, and Rt. 7/Dulles Toll Road. Each of rche
major faeciliries offers some type of priority treatment For buses. I1-95% has
peak . direction HOV lanes from just north of the Occoquon River into Lhe
District of Columbia; I-66 is limited to HOV use in peak hours in the peak
direction inside the Capital Beltway. The Dulles Corridor permits buses
partial use of the less congested alrport access roadway and connects to the
I-66 lanes.

A result of these management strategies 1s that bus service can be
provided that fFaces significantly less congestion than travel by single-
accupant autos. This not only makes the bus service more competitive In Lerms
of service quality but also permits more efficlient and less costly bus opera-
tion.

It is important to note that there are existing bus services in each of
the corridors.

Rt. 7/Dulles Toll Road -- The Sterling Commuter Bus has offered

service from Sterling Park to Downtown Washington since 19713

The operation is similar to a "Commuter Club'" with velunteer

management and operations provided through a contract with a

private carrier. Two inbound trips are offered each morning.

The round-trip fare, based on monthly purchase, is $6.30. About
seventy riders are carried each davy.

I1-66 Corridor —— WHATA Metrobus service is provided from the
Centreville area of Fairfax County to the Vienna Metrorail
Station. Prince William County's Commuteride service operates
from the Manassas area to both the Vienna Station (two trips
inbound) and Pentagon/Downtown Washington (two trips inbound).
Fares are 52 round-trip te the Vienna rail statien and $5.00-
5%.60 to Pentagon/Downtown based on ten-ride tickets. Inbound
Commuteride ridership averages 30 to the Vienna station and 51 to
Pentagon/Downtown.




I-95 Corridor —- Prince William County Commuteride provides

twenty-two inbound bus trips each morning Erom the Dale City,

Lake Ridge and Dumfries communities. Several private companies

-= Greyhound, White's, Aries, Lee, D&J, Lawson —— provide about

eighteen morning inbound trips from Fredericksburg and Stafford

County. Daily inbound ridership on Commuteride is about VOO,

Detalled patronage data for the private carriers are not avail=

able, but it is estimated to be abour 650. Round-trip fares,

based on ten-trip tickets are 55,00-53.60 on Commuteride and

S54.80 to 5520 on the private carriers.

The analyses reported herein relate to the markets for high-qualfty bus
services. lssues addressed include the features that are percelived by users
as constituting quality service and the number of patrons that could be
acttracted at various fare levels, No consideration has been given to the
costs of operating the service, the capital costs of vehlcles or other facill-
ties such as park-ride lots, or the financial feasibility of any proposed
operation. Similarly there is no consideration of the entity or entitles that
would operate any such services.

The estimates thar are presented represent the total market for bus
services in each corridor. In the area outside of WMATA's service area we
have not allocated bus travel between any proposed new services and existing

services or considered the division of the market for public transit between

bus services and the proposed commuter rail service.

STUDY AREA

The focus of the market studies was on long distance commuter travel
between residential areas in the outer suburban jurisdictions in Northern
Virginia and work locations in the Distriect of Columbla, Arlington, Alexandria

and other locations identified as workplace concentrations.



The residential areas considered, illustrated in Figure 1, included:

¢ Portions of Fairfax County
o The eastern and southern portions of Loudoun County

o The portions of Prince William County having or planned
for major development

o The Cities of Manassas and Manassas Park
o BStafford County, Spotsylvania County, and the City
of Fredericksburg
The primary workplace areas considered Included the downtown of the

District of Columbia, Rosslyn, the Pentagon and Crystal Clcy.

ANALYSIS PROCEDURE
In general terms gquantification of the market for Commuter Bus Bervices
involves a) determining the number of commuting trips made from the
residential areas in the outer counties to workplaces either in the core or in
the major corridors, b) determining the service attributes of the commuter bus
service and ¢) estimating the number of commuters that would choose to use the
bus service.
For the analysis two methods have been applied:
1. A survey-based approach using data specially collected from a
sample of households in Loudoun and Prince William Counties.
These survey data were alsp used Co assess the attributes of
a high-quality bus service considered most important by
potential riders and the stated willingness to pay specific
fares. :
2. A simulation approach using travel data from the Metropolitan
Washington Council of Governments (MWCOG) and modal choice
procedures developed in conjunction with MWCOG and previously
applied to studies of patronage for the proposed commuter
rail services.

Chapter 11 describes the survey-based procedure and Chapter III descrihbes the

simulation procedure.
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FINDINGS

Markets for a high-quality commuter bus service exist in each of Lhe
corridors studied. The features perceived by potential users as most
important are those related to service quality -- e.g. always on time, express
service, assured parking —— fllustrating the importance of HOV lanes and park-
ride facilities., Features related to comfort —- e.g. highback seats, rest
rooms -- are far less important. The household survey data also show that
potential riders are quite sensitive to the fares charged.

In the markets identified the likely morning inbound ridership at fares

comparable to those of the planned Commuter Rall service would be:

Corridor A. M. Period Inbound Riders
Route 7 175-200

I-66 500-800

I-95 1,750-2,250

These estimates are for the year 1990 and include those Individuals already
riding one of the existing bus services in each corridor. The estimates do
not reflect the effects of any shift of riders to the Virginia Railway Express

services.



11. HOUSEHOLD SURVEY ANALYSIS

HETHODOLOGY

The household survey invelved leaving a questionnalire at 1,000 households
In each of six areas (one in Loudoun County and five in Prince Willlam
County). Copies of the questionnaires are contained in Appendix B. Completed
questionnaires were picked-up two days after distribution. Response rates
varied by area but averaged about twenty percent.

The data from the household surveys were used to:

o Determine the features of bus service percelved as
representing high-qualicty

o Determine the distribution of workplace locations
o Determine the stated fare sensitivity
o Determine, based on household and worker characteristics,
those workers most likely to use the bus service
FEATURES REPRESENTING HIGH-QUALITY SERVICE

The survey questionnaire presented to the respondent a list of [eatures
that might be elements of a "luxury" bus service. Respondents were asked to
indicate for which of these features they would be willing to pay more.
Table | presents the responses to these gquestions.

Although there are differences in the absolute magnitude of the responses
between the two counties —— perhaps due to the fact that service currently 1s
provided in Prince William County —- there is a general agreement on the
ranking of features. The twelve quality bus features presented can be grouped
into three general categories.

The most desired group deals with the primary service features — always
on time, express service and assured parking. These are aspects of the

service that affect every trip every day.
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The middle ranked group of features relates to aspects that affect

occasional rider needs -—— a midday or late home bus, covered walting, and a
guaranteed seat. The bus priority lane falls into this category as well;
perhaps it 18 less obvious to the rider than express service.

The lowest ranked features are those of extra comfort and convenience --
highback seat, rest rooms, newspapers and luggage rack.

The conclusion that can be drawn 1s that passengers are less interested
in extra comfort than in a fast, reliable service that they can count on for
Lheir daily trip. 1t is the service performance rather than the vehiele that,

in the public mind, conscitutes high quality service.

FARE SENSITIVITY

Respondents to the survey were asked to indicace the highest fare they
would pay for the round trip for their current trlp to work using both
standard and luxury bus service. The percentage reporting specifie fare
levels was extremely consistent among the five areas in Prince William County.
The Loudoun County data show a similar pattern, but a slightly greater
willingness to pay a higher fare. (See Figure 2.) These data suggest that
the ridership actually achieved on any offered bus service is quite sensitive
to the fare charged. The survey data also suggest that respondents would be
willing, on average, to pay about 51.350 per day more for a service offering
all of the luxury features than for & standard service. In our market esti-
mates the "willingness to pay" is taken into account by applying a "Eare

factor" reflecting proposed charges and expected service features.

MAREET IDENTIFICATION
Analysis of the probable market for transit use is based on application

of a sereening process based on worker characteristics designed to eliminate
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those workers whose travel patterns, working conditions or other factors make

transit use unlikely., Appendix C illustrates the results of the household
survey screening for each area.

The sereening factors, based on responses to questions, were:

l. Would you econsider using the Luxury Bus Service? No —— exclude

2« 15 work start time between 6:30 AM and 9:00 AM? No == exclude

3. Is work end time between 3:30 PM and 7:00 PM?7 Mo -- exclude

4. Do you need your car at work? Yes —— exclude

5. Do you report to the same location three or

more days per week? No == exclude
b. 1s current travel time less than thirty minutes? Yes -- exclude
7+ 1s worker an auto driver with free parking? Yes -- exclude

8. Does the worker drop children at school
or day care? Yes — excludae

The survey records (workers) remaining afrer this screening constitute
the probable bus market for the surveyed areas before taking fare charges into
account. The surviving records were then tabulated by work location. The
number of probable bus users was then computed on a "per 1,000 household"
basis for both all work trips and for trips to the core of the metropolitan
area. These rates are tabulated in Table 2. As these rates are derived from
survey data there is a possible error related to the size of the sample. Far
the core area rates the 95% confidence interval based on sample size is also

shown.

11
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TABLE 2

POSSIBLE TRANSIT USERS PER 1,000 HOUSEHOLDS

Survex Area Total To Core Area__i
95% Confidence

Mean Interval

Loudoun County 110 57 + 17

Woodbridge 172 117 + 23

Dale City 170 139 + 31

Lake Ridge 204 149 + 25

Manassas 120 75 + 22

Sudley 110 82 + 18

* Core Area Includes downtown D.C., Pentagon, Rosslyn, Crystal Cicy.

Because there 1s an average of two workers per household, a trip rate of
100 possible transit users per 1,000 households 1s equivalent to a transit
choice of about five percent.

The market estimate is prepared by tabulating the number of households in
the service area, applying the trip rates tabulated above, and adjusting far
the willingness to Pay stated fares.

Note that it is assumed that almost all users of a service would drive to
a park-ride lot. A recent survey of Prince William Commuteride passengers
showed that about seventy percent of bus riders used a ear to get to the bus.

The potential transit service market was estimated by applying the rates
per 1,000 households shown in Table 2 to data on the number of households in
the service areas,

sources used for household data ware:

o Prince William County Planning Office —- Population and
Housing Estimates, January 1, 1988

o Loudoun County Comprehensive Flanning Division -- Loudoun
County Growth Summary, February 1988

12



o BStafford County Department of Planning and Community
Development, Household Projections by Census Tract,
19B0-2000, June 1984

o Fairfax County -- Office of Hesearch and Statistics

Household data were tabulated by COG zones (Loudoun Co. and Prince
William Co.), COG district (Centreville area of Fairfax County) or areawide
{5tafford Co.) Table 3 presents these data for 1985 and 1990. Flgure 3 shows
the location of COG zones in Prince William County, and Figure 4 shows the
location of zones in Loudoun County and the Centreville Distriet in Fairfax
County. The groupings of household data are based on the expected service
areas. Table 4 summarizes the household data by service area.

The potential market estimates were developed by applying the market
rates derived from the surveys to the household data. Household data for 1990
have been used to represent the likely "near-future" condition. The potential
market forecast is then modified by the factor derived from the survey
reflecting the sensitivity of riders to the fares (See Table 5).

Specifically, for a service that had some, but not all, of the luxury
features, about twenty percent of the potential riders expressed a willingness
to pay fares at the levels specified for the analysis. A "fare factor" of 0.2
is applied to the estimate of potential demand te reflect this fare

sensicivity.

FINDINGS

The household survey data presented in Appendix D and the household
screening analysis presented in Appendix € illustrate the major factors
affecting the markets. In the I-95 corridor forty to fifty percent of the
workers are employed in the major bus service destination areas in Washington,
Bosslyn, the Pentagon and Crystal City. 1In the I-66 and Route 7 corcidors the

proporticns are twenty to thirty percent.

13
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Only about one third of the workers living in the bus service study areas

will even consider using the bus -- the primary screening ecriteria. After
accounting for screening factors the proportion of workers in the potential
Lransit market ranges from six percent in Sudley to twelve percent in Lake
Ridge. Of this potential market, the §6 to 57 daily round trip fare Is more
than Eour out of five workers are willing to pay.

For work travel to the DC core and the Pentagon/Crystal City area there
Is suffiecient demand In each of the corridors studled that a market does exist
for a high-quality bus service. The estimated markets using the household

screening approach are:

MORNING INEBOUND TRIPS

95% Confldence

Corridor Mean Interval
Route 7 199 + 65
I-h6 491 o
I-95 2,362 + 437

The household level data were also analyzed to determine if there were
other destinetion areas, currently unserved, to which riders could be
attracted. Applying the same procedures as used for core area trips yielded
an estimated market for travel from the Woodbridge/Dale City/Lake Ridge area
to Alexandria of 165 inbound trips. This suggests that a service ocffering
three or four merning bus trips could attract ridership.

A similar analysis was conducted to determine if service to ether
employment centers such as Tysons Cornmer, Vienna or Fairfax City could attract

adequate patronage. In these cases little or no market was found.
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TABLE

3

NUMBER OF HOUSEHOLDS BY AREA

7/ DULLES TOLL ROAD CORRIDOR

Loudoun County

Generally East of Route 28

COG Zones

671C
G710
671E
O71F
6724

Total

West of Route 28

COG Zones

67 1A
B71E
GELF
BELG
BEZC
BE2ZD
bB2E

Total

Leesburg

COG Zones

682G
682H

Total

Households (1985)

Households (1990)

23
409
2|£|};
2,326

4,241

9,430

Households (1985)

14
29
a3
71
129
4
363

703

Households (1985)

110
496
2,518
2,673
6,871

L2,668

Households 1990)

L4

29
B74
852
563
351
450

3,133

Households (1990)

1,387
1,833

3,220

1,647
2,093

3,740




1-66 CORRIDOR

Falcfax County

COG Distriet

573 (Centrewille)

Loudoun County

COG Zones

6B0A
HEOB
680C

Total

COG Distriects

15
783
784

Toetal

COG District

774

TABLE 3 (Continued)

NUMBER OF HOUSEHOLDS BY AREA

Households (1985)

4,284

Households (1985)

Households (1990)

Prince William County

155
91
T4

320

Househalds (1985)

5,811

Households (1990)

3,873
1,670
2,878

10,522

Manassas and Manassas Park

Households (1985)

190
LO0
83

373

Households (1990)

B, 360

8,547
2,368
3,912

14,827

Households (1990)

9,331



I-95 CORRIDOR

Prince William County

COG Districts Households (1983) Households (1990)

770 (Woodbridge) 8,155 9,275

771 (Lake Ridge) B,769 11,461

772 (Dale City) 11,597 15,041

780 (Dumfries) B,741 a.588

781 (Montelair) 5,869 9,793

Total 41,131 54,158
Stafford County 15,081 18,620
spoteylvania County —— Marker estimares hased on household data

and Fredericksburg

TABLE 3 (Continued)

NUMBER OF HOUSEHOLDS BY AREA

not developed.

MWCOG trip data used.



TABLE 4

HOUSEHOLD DATA SUMMARIZED BY CORRIDOR

Route 7/Dulles Toll Road Corridor 1985 1990
East of Route 2B 9,430 12,668
West of Route 28 703 3,133
Leesburg 3,220 3,740

13,353 19,541

I-66 Corridor 1985 19910
Fairfax County 4,284 9,811
Loudoun County 320 373
Prince William County 10,522 14,827
Manassas and Manassas Park 8,360 9,531
Total 23,486 34,542

1-85 Corridor 1985 1990
Prince William County 41,131 54,158
Stafford County 15,081 18,620

5745212 72,778

20
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111. SIMULATION ANALYSIS

THAVEL DEMAND METHODOLOGY

The simulation approach to quantifying the market for commuter bus
service has utilized the sketch planning model assembled and calibrated for
the NVTC Virginia Railway Express commuter rall patronage forecasting. The
simulation has been applied in a two phase process; market analysis followed
by route analysis, These two phases are separately described after an
{ntroduction to the travel demand estimation methodology employed.

The basic methodology is documented in full detail in the report --
Patronage and Revenue Forecasts for the Virginia Railway Express, prepared for
the Northern WVirginia Transportation Commission by Richard H. FPratt,
Consultant, Ine. in association with the Metropolitan Washington Couneil of
Governments, May 1987, The same "present year" transportatlion system and
demographic assumptions have been used as were made in developing the 1987
patronage estimates of that study.

The study area has been modified to include the bulles Toll Road/Route 7
corridor of Loudoun County. The modified study area igs shown in Figure 5,
which also depicts the analysis zones used. The study area expansion required
development of highway and transit travel times, distances and fares for the
new corridor zones. This was done utilizing the same HMWCOG regional
transportation network descriptions as formed the basis of the original sketch
planning model.

Figure 6 illustrates the travel demand modeling steps of the simulation
process, ''Present year" work person trips (travel by all modes for the
purpose of going to and from work) were obtained from previous MWCOG estimates
and the external trip analysis of the commuter rail studies. Estimatlion of

the split of trips between transit and highway, with highway including HOV

23



A s A W NP Ty ey e e e PG oL ST TR (. . s

AQNLS L3IXHVYIW SN8 Y3ILNWWOD DLAN

C J4n0alg

€3NOZ @NOILOVHLLY HOQIHHOD

AGNLS 8NE AHNXNT
40 LINIT _ e

3\

ALID WISAHD 2] ™ e o o

83NOZ NOILONAOHd HOQIHHOD

INVATABLOJS

S3INOZ TYNH3ILX3




INTERNAL EXTERMAL
TRIP 4 TRIP
GENERATION GROWTH
EXPANSION
1
INTERNAL y
TRIP
DISTRIBUTION
WORK PERSOM
EXISTING COMMUTER TRIPS
TRANSIT BUS
CHARACTERISTICS CHARACTERISTICS |
L L "15?:?_#' HIGHWAY TRIFS
TRANSIT
TRIPS
8 SUB-MODAL
MARKET SPUIT = sTANDARD BUS-METRO TRIFS
AMALYSIS i
. ONLY COMMUTER
BUS )
% TRIPS
"a
FIGURE &

TRAVEL DEMAND MODEL CHAIN

Ped
L



Faeility usage, was accomplished with MWCOG's SIMS model. The SIMS madel

formulation used, as specifically calibrated for Northern Virginia to core

area commutation in the commuter rail studies, is as Eollows:
% using transit = constant + 0.107X%

where:
X = highway "cost" - transit "cost"
«3 x parking cost

4 x highway time
5 x distance

highway "ecost" = 0
+
+

in-vehicle time

transit “ecost" = 4 x
+ 8 x out-of-vehicle time
+ 1
(1B

x fare
l8-minute auto-connect penalty)

constant = 47.0 for inner zones to Ring O
44.3 for inner zones to rest of core
34.2 for inner zones to rest of Arlington and Alexandria
39.8 for outer zones to Ring O
37.2 for outer zones to rest of core
34.0 for outer zones to rest of Arlington and Alexandria
As is evident from the formulation, the S5IMS model takes into account the
characteristics of both highway and transit travel as described by travel
times and travel costs, Travel times are further differentiated to
distinguish between "in-vehicle" time spent riding, and the more onerous "out-
of-vehicle" time spent waiting and walking. Carpool and vanpool HOV facility
use was taken into account by use of a weighted average low occupancy vehicle
and HOV travel time. No transit travel time adjustment faectors were applied.
The sub-modal split element of the sketch planning model was utilized

only in the market analysis and not, with one specific exeeption, in the route

analysis. The market analysis phase is described next.
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MARKET ANALYSIS

The market analysis involved an analvtical search for markets with
potential for productive "high quality" commuter bus service. At an initial
meeting of the project steering committee it was determined that the primary
features of such a bus service would include clean, comfortable, relfable,
modern vehicles operating a high-speed, peak period service with a limited
number of intermediate stops.

To desecribe this service and quantify service actcributes for the
simulation analysis, an initial service specification was developed
representing a uniformly optimal operation. This inecluded:

o Operation from a park-ride lot in each residential
district direct to each workplace district

o Free parking at the park-ride lots and no parking space
limitation

o Bus travel times equal to the HOV travel times developed
from MWCOG estimates, plus five minutes for circulation

o Thircy minute frequency of service inbound in the morning
peak period and outbound in the evening

o An average walt time for the bus of ten minutes
reflecring oprimal morning and average evening arrival at
the bus stop
o Fares the same as or comparable to those used in the
commuter rail studies
411 residential district access Co the commuter bus service was assumed
to be by auto. Figure 7 presents the fares used in the analysis.
Travel times and costs for both existing tranmsit and "high qualicy"
commuter bus were entered into the 5IMS model for estimation of tramsit trips.

The model used whichever was best. The results yielded the "maximum market

estimates" for an ideal service.
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To complete the market analysis, these estimates were subjected to a sub-

mode split analysis to determine what proportion of the tramsit trips would be
made by existing transit as compared to commuter bus If the two were in
competition. This computation was primarily a market idenctificatlion device,
providing an additional measure of where significant rider benefit would
acerue from provision of "high quality" commuter bus service In substitution
for or in addition to existing service. The sub-mode split model utilized was
that originally adapted for the commuter rail studies, as described in Lhe
Virginia Rallway Express patronage report.

Results from the market analysis are presented in Appendix A. The
transit ridership estimates given there, by analysis zone and also totaled
with and without Fairfax County, are the "maximum market estimates" obtained
from the S5IMS model application. Also given are totals identified as
"Lux. better," These provide a more tightly defined estimation of commuter
bus service wviability by execluding ridership from sub-markets where sub-mode
split model results indicate a minority of transit riders would chopse the
commuter bus service in preference to exiscing service.

In general, the market analysis results identify an area of commuter bus
service viability shaped like the Virginia portion of a donut centered on the
metropolitan eore. The outer limirs of the donut hole roughly correspond Co
the puter Fairfax County boundarvy. Inside the donut hole urban bus and
Metrorail service is shown by the market analysis to be more appropriate than
commuter bus service. The cuter limits of the donut are defined by the
outermost extent of trip denmsity sufficient to support bus service.

The market analysis thus highlighted the areas most approprlate for
examination of core oriented commuter bus service in the subsequent route

analysis task. It also showed the demand for service into the downtown D. C.
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portion of the core to be numerically greater than the demand for service into
the Arlington portion of the core. Judgments as to commuter bus service
potential for non-core destinations, given that non-core travel was nol
addressed in the simulation analysis, have been based on the survey analyses

described in Chapter 11.

ROUTE ANALYSIS

The "maximum market estimates" of the market analysis represent the
largest amount of commuter bus ridership that might potentially be achieved.
Because the bus operation assumed in the market analysis features almost
direct service from each origin to each destination, these are not realistic
estimates for a practical operation. The findings were, however, used Lo
develop more specific route and frequency options for testing Iin the route
analysis phase of the simulation analysis. They also provided the starting

point for estimation of ridership for these more specific routes.

Service Description

The commuter bus route and frequency options developed for testing are
presented below. All options are for peak period service only. The suburban
area routings, park-ride/passenger pick-up locations, and market areas served

are illustrated in Figure 8.

30



>
~

!]Ill‘?lllll;%?

.

o |
P oo
| | .J. \\: ) !'. ._

| v bt

| J |i .. N\\'I.
’:F{’f””{nmu i) & g
1 LA ! "-"{JIHQH' %
- £ 4 l_ I N i

e Y pus ROUTE

@ FARK-TIDE LOT

BUS ROUTES AND PARK-RIDT LOTS USED IN ANAL YEIS




Route 7/Dulles Toll Road Corridor

Route: From park-ride lot just east of Leesburg via Route 7 to Route
7. Route 28 to Toll Road. Toll Road to Rosslyn, then to
downtown DC via K Street to either Capital Hill or Southwest,
Passengers to Pentagon or Crystal City transfer to Metrorail at
Rosslyn.

hocess: Park-ride lots
1. East of Leesburg on Route 7

2. Route 7 and Route 28
1, Route 28 and Sterling Parkway

Frequency: Inbound every 30 minutes from 6:00 AM to 8:00 AM (5 trips)

Fare: S53.00 or $3.25 per trip

I-66 Corridor

Houtes:
A. From Gainesville via I-66 to Route 234. Stop at park-ride lot.
Concinue on I-66 to Route 29. Stop at park-ride lot. Continue on
1-66 to Rosslyn. Then to downtown via K Street to Capital Hill.
B. From GCalnesville as above stopping at park-ride lots. Then to
Pentagon and via 1-95 to Southwest.
Access: Park-ride lots
l. Gainesville
2, Route 234
T Route 23

Note: Other park-ride locations could be used if
access/egress are convenient.

Frequency: Inbound trips
Route A —— every 10 minutes 5:40 AM to 7.50 AM {14 trips)
Route B —- every 20 minutes 5:30 AM to 7:30 AM (7 trips)

Fare: Gainesville — 53.25; Manassas/Centreville —-- 53.00
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1-95 Corridor

Routes:

A, Spotsylvania, Fredericksburg, Stafford

From 1-95 and Route 3 via I-95 stopping at park-ride lots at

Route 3,

Pentagon.

Route 17,

Alternate trips to: a.

El. Prince William to Pentagon/Crystal City

b.

Crystal Cicy
l4th Street then to Stacte Department

Route 630 and Route 6H10.

Then via I-895 to

From park-ride lot at 1-95 and Route 234 via [-95 scoppling at
Via I-95 to Pentagon then to
Passengers to DC transfer at Pentagon Lo

park-ride lot at Dale Boulevard.

Crystal City.

Matrorail or routes A or HBZb.

B2a. Prince William to DC

From park-ride lot at Dale Boulevard and Minniville Road via
Minniville and Smoketown Roads to Potomac Mills park-ride

lot.

14th Street and loop teo State Department.

B?b. Prinece William to DC

Then via Telegraph and Horner Roads te I-93.
to park-ride lot at Route 123 then via I-95 to DC.

Yia I-95
In DC wia

As for B2a, above, but with stop at Pentagon and Capital Hill

loop in DG
Frequency: Inbound trips
Route Freguency
A 10 minutes
Bl 10 minutes
B2a 12 minutes
EiZb 12 minutes
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Simulation Results

"of the market analysis served as the

The "maximum market estimates’
point of departure for estimation of ridership for the specific commuter bus
routings and frequencies tested. These estimates are of transit trips as
simulated before application of the sub-mode split model, and thus reflect no
competition with existing transit services. An Implicit assumptlon of the
route analysis is, therefore, that the commuter bus services being tested
would operate in substitution for existing services.

Spreadsheet computations were used to progressively modify the "maxlmuamn
market estimates" to provide simulation based ridership projections for each
commuter bus routing tested. First, residential district adjustments were
applied where needed to account for the travel time cost of more suburban
passenger pick-up points than had been assumed in the market analysis. These
adjustments were computed using the ridership response to travel time changes
implied by the S5IMS model formulation.

MNext, the one exception to the assumption that existing services would be
replaced was accommodated. This exception pertains to the Centreville area,
within the WMATA zone of operation. To reflect assumed continwation of the
WMATA service, a sub-mode split percentage was reapplied to transit trips from
the Centreville zone. An earlier policy decision of the study was that WMATA
and other urban transit services in Fairfax County would not be considered for
replacement by commuter bus lines.

A final residential district adjustment was applied to account for
frequency assumptions differing from those utilized in the market analysis.

Again, the ridership response implied by the S5IMS model formulation was used

in the computation.
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The first of two workplace district adjustments was applied to account

for the travel time cost of more urban core stops tLhan were assumed In the
market analysis. Included in these adjustments was the travel time cost of
indirectness of routing where this applied.

The second workplace district adjustment served to discount the estimate
for trips to core area zones not directly secved by the route In gquestion. In
liew of full scale network analysis of downtown distribution, rtChese
adjustments were computed by analogy with the results obtained In the commuter
rall studies for zones not directly served.

Table 6 gives the results of the simulation based route analysls.
Following the listing of routes tested, the first column of figures glves the
corresponding "maximum market estimate" from the market analysis. The next
column gives the route specific estimate, derived by applying the adjustments
described above. The last column lists the corresponding inbound ridership
estimate.

It should be noted that the estimate Eor Route A In the I-95 corrildor,
which serves Stafford and Spotsylvania Counties along with the City of
Fredericksburg, involves particular uncertainty. A very approximate estimate
of actual 1987 bus ridership from cthar area, based on incomplete reporting, is
1,700 daily riders or B50 inbound, twice the simulated "maximum market
estimate'. This discrepancy may relate to the relatively poor travel data
available for putside the MWCOGC boundaries, or it may derive from the fact
that many of the present day bus services involved are essentially large
vanpools., In any case, consideration of "high gquality" commuter bus operation
into this particular area requires further analysis of the service performed

by the existing private carriers.
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TAELE 6

SIMULATION BASED RIDERSHIP ESTIMATES — ROUTE ANALYSIS

Maximum
Market
Lorrldor Estimate
Boute 7/
Dulles Tell Road 509
1=0G6
Houte A 1,653 a/
Route B Ef
1,653
I-95
Route A 872
Route Bl 2997
Houte Bla 4/
Route BZb d/f
Total 3,869

/ Execludes Centreville

/ Includes Centreville with sub-mode split applied
/

/

16

Route
Specific

Estimate

355-379

1,193 b/
383

rgﬁ

1,576

BB
440
1,372
L,006

3,501

Included within Route A maximum market estimate
Included within Route Bl maximum market estimate

Inbaund
Ridership

Estimate

178-190

596
192

THE

341
220
b6
503

1,750



The range given for the Route 7/Dulles Toll Road corrldor corresponds to

two alternative downtown routings, one continuing from K Street east to Union

Station and the other turning down from K Street to L'Enfant Flaza.
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Iv. CONCLUSIONS

HARKET POTENTIAL

The analysis described above bears out the hypothesis that markets for
express transit services exist from the outer counties to the metropeolitan
core. Dependable and reliable express bus services supported by adequate
park-ride facilities will generate sufficient demand to support reasonable
service [requencies,

Table 7 presents a summary of the ridership estimates produced by the
household survey screening iIn comparison with the simulation based route
analysis results.

4s will be noted there is reasonable agreement between the route analysis
simulation derived from the SIMS model estimates and the results of the house-
hold survey analysis. Within the probable error of any patronage estimatlion

technique, the markets can reasonably be taken to be:

Corridor Morning Inbound Trips
Route 7/Dulles Toll Road 175-200

1-66 500-800

I-95 1,750-2,250

4

Specifieally, rhe data suggest that the potential exists for Lhe
following services. MNote that the patronage estimates given include all bus
ridership from the market areas involved, implying either substitution of che
new services for existing service, or else a lesser share for the new

services.
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Corridor

Route 7/
Dulles Toll Road

1=66

Route A

Foute

Total

[-95

Route
Foute
Route
Routre

Total

Includes Centreville.

TABLE 7

Estimated
Current

Ridership

70

200 a/

1,350

Household

Screening

199 + 65

491 + 137

INBOUND PATRONAGE ESTIMATES — DETAILED ROUTE ANALYSIS

Foute
Simulation

178=190

596
192

788



—— Horning Peak Period —-

Corridor Routes Bus Trips Patronage

Route 7/Dulles

Toll Road 1 3 175-200

I1-66 2 21 500-800

I-25 i 50 1,750-2,250

In addition the potential exists for a service from the Prince Willlam

portion of the 1-95 corridor to Alexandria. This could attract about LAS
daily Inbound riders.

While Reston/Herndon and Vienna/Mclean are significant workplace
destinations for residents of the Route 7 and I-66 corridors, our analysis of
the household survey data suggest that, under current conditions, bus service
to these areas would not yield significant patronage. The household data
sereening analysis reveals that work places are scattered; parking is, for the
most part, free; and most workers have life-style patterns that make transit
use difficult. ©Less than one bus load of patrons could be expected for

service to either Reston/Herndon or Vienna/MclLean.

REVENUE ANALYSIS

The patronage estimates have been presented as a range representing both
the standard error inherent in survey sampling and the application of cwo
methods of patronage forecasting. The revenue estimates presented below are

derived using the mid-point of the estimates for each corridor.
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Mid-Point Average

Ridership Round- Daily Annual
Corridor Estimate Trip Fare Revenue Revenue
Route 7/
DPulles Toll Road 187.5 §6.10 8 1,153,375 § 297,375
I-66 650.0 $6.25 5 4,062.50 51,056,250
=95 2,000,0 $6.26 512,520.00 53,255,200

Effeet of Different Fares

The data as reported in the household surveys suggest that ridership
would be quite sensitive to the fare charged. The reported data suggest that
a fare increase of $1 would result in a loss of about one-half of the riders
while a fare reduction of 51 would roughly double the ridership. There are
indeed a number of reasons why sensitivity to fare might indeed be especially
high within the study area, including the availability of strong ridesharing
programs, which in addition to their benefits, do serve as an alternative to
transit use.

Even so, the ridership sensitivicy implied by the survey results is
substantially higher than has been observed in almost any actual Fare change
studied. The sensitivity suggested by the survey would indicate that gross
revenue could be increased by lowering the fare and decreased by raising it.
Actual results obtainmed nationwide indicate the opposite in most cases.
Studies in other areas have shown that actual sensitivities to fares are
smaller than those reported by survey respondents. There is also evidence
that ridership is sometimes more sensitive to a fare increase than to a fare

reduction. <1»

l. Ecosometrics, Inec., Patronage Impact of Changes in Transit Fares and
Services, USDOT-UMTA Report No. RR 135-1, Washington, D.C.
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The general rule of thumb for urban bus fare increases is that an overall

fare increase of one percent will shrink ridership by approximately one third
of one percent. In this case, a 51 increase applied to a 55 round trip Eare
would result in only a seven percent decrease in ridership. The sensivivity
Lo suburban service fare changes Is usually higher, The SIMS model applica-
tion made in this study would suggest that a one-way fare change of 50.50
would result 1o a twenty-six percent change 1in ridershlp. Uslag thls
relationship, charging round trip fares one dollar less than those used [n the
analysis would increase ridership by about one quarter. Adding one dollar to
Ehe round trip fare would yield ridership roughly three quarters of that shown
above.

It is appropriate to conclude that ridership on the service studied would
have a fairly high sensitivity te fares. 1t would be unwise to expect,

however, that gross revenue could be increased by lowerlnmg the fare.

Effect of Different Frequencies

The route service frequencies used for the detailed analysis range from
thirty minutes in the Route 7 corridor to ten and twelve minutes in the I-95
corridor. Since the services are designed for a limited number of suburban
pick-up points, frequency is less critical than for a typical multiple stop
service. Passenger pick-up times in the morning should be quite reliable and
patrons will adjust their time in the morning to meet the schedule. The
greatest effect will be for afterncon home-bound trips.

The frequency of service assumed has been balanced with the expected
demand, but should be further developed during service design and implementa-—
tion. Increasing the service frequency will have a relatively moderate effect

on stimulating greater demand. Lesser frequency could lead to erowding which,
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in turn, would discourage some riders until an equilibrium was reached.

Implementation should include monitoring of passenger loadings and balancing

of service with demand.

OTHER ISSUES

The analyses presented above document the existence of markets for high-
quality commuter bus service in three radial corridors. Portfions of chese
markets are already being served by a mix of public and private tranalt
operations. Attracting the broader market will require stresslng those
Factors perceived by users as constituting "high-quality" -- on-time express
service with adequate parking at park-ride lots.

This suggests that there are publie actions that could be pursued that
would enhance the ability of the existing publie and private carriers to
attract ridership. These include:

0 Development of addicional park-ride facilities at
locations adjacent to the express bus routes

o Continued development of HOV facilities that permit high
speed express bus service free of the reliabilicy
problems associated with operating In congested traffic

o Service ceoordination to provide patrons with frequent
service. In the guter portion of the I-95 corridor there
are several private operators. While there are about
eighteen inbound trips each morning patrons who purchase
multiple trip tickers can use only the portion of these
trips offered by a particular operator. A coordination
program could improve service guality.

@ The ability of current bus operators to park the buses
close to downtown during the day contributes to efficient
aperation. Costs of deadheading vehicles to suburban
garages are avolded., As the number of commuter bus
services grows adequate, secure bus parking locations are
becoming more diffieult to find. Establishing a central
area bus parking facility would enable all commuter bus
operations to hold down both costs and fares.
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NEXT STEPS

Given that markets exist for commuter bus services in the corrvidors
studied and that existing operations carry only a portion of the market, what
actions would be appropriate to increase transit use?

In two of the three corridors (1-95 and I-66) commuter rall service is
scheduled to begin within two years. The rail operatlons coupled with
existing bus services will accommodate most of the market. Continued
development of park-ride facilities and HOV lanes will aid the existing
transit operations.

In the Route 7/Dulles Toll Road corridor a rall secvice has been
proposed. Even if the project is adopted it would not be in service for
several years and, even then, would not reach the rapidly growing residential
areas in eastern Loudoun County. Although the projected market in the Route 7
corridor is the lowest of the three corridors studied, it is the corridor
having the least prospect for other near term transit improvements. Accion in
this eorridor would complement regional actions already planned in the I-95
and I-66 corridors.

The smaller market in the Route 7 corridor means that luxury bus service
could be implemented on a small scale involving both the least investment and
the least risk. Park-ride lots could be small and would serve both bus
patrons and persons in ridesharing arrangements. :

Since this area is just now undergoing rapid growth, providing a luxzury
bus service would serve to establish the "transit habit" as new residents
arrive, allowing the transit use pattern to be established before driving
becomes routine. As growth continues, the service could be expanded as

warranted.
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In the 1-66 corrider the greatest barrier to provision of luxury bus
service is the daily traffic congestion on I-66 between Manassas and the
Capital Beltway. Actions to provide HOV priority in this section are being
planned. When implemented, the use of HOV facilities will permit a better
gquality bus service and will stimulate bus ridership.

In the I-95 corridor both public and private operators make use of
existing park-ride lots and HOV facflities. Extension of the HOV lanes and

creation of new park-ride sites will enhance these services.
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APPENDIX A

"IDEAL SERVICE" MARKET ESTIMATES

USING S5IMS MODEL
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APPENDIX B

HOUSEHOLD SURVEY QUESTIONNAIRES



Northern Virginia Transportation Commission
Survey For

LOUDOUN COUNTY




INSTRUCTIONS

a All persons in the household who are employed outside of the homa should respand on this one questionnaire.
b. Pleasa placa the completed survey in the plastic bag and attach it to your front door by 10 am., Saturday.

GQUESTIONS ABOUT YOUR HOUSEHOLD
1. How many people live in your household? e ..

2. How many are 18 yvears old or older?

3. How many are employed cutsida the homa, aither Full-lma OF DAM-UMAT .. s s smisssssissssssmsissss
4, How many have difficulty driving or using public transil due 1o a physical or mantal RaNdICART .
5. How many vehicles are avallable for commuting 1o work (autas, pickups, vans, moloreyCles, 8107 e

6. Housing Type? . et e bbbt e SiTIGI@ Family Detached 1, O wll

Town House 2. [
Aparimeant o Apariment/Candominium 3. 0

IF NO ONE IS EMPLOYED OUTSIDE THE HOUSEHOLD, STOP HERE.

QUESTIONS ABOUT INDIVIDUAL WORKERS EMPLOYED OUTSIDE OF THE HOME

{NOTE: Threa workers can use this same gquestionnaire, |l there are more than three In tha household, additional workers can raspend In
the margins.)

WORKER #1
7. Where do you work (address or nearest street inlersection)?

streat address

City/town slale zip code

(Very Important)

In a typical week, how many days do you report 1o this location? .0 2.0 | 4.0 5 0 6. O 7.0 o
ANSWER QUESTIONS IN COLUMN 1, NEXT PAGE. :

WORKER #2
8. Where do you work (address or nearest street intersaction)?

streat address i

city/town state zip code

{Very Important)

In a typical week, how many days do you report 1o this location? 1.0 20 30 4. 0 5.0 6. 0O 7.0 g
ANSWER QUESTIONS IN COLUMN 2, NEXT PAGE.

WORKER #3
8. Where do you work (address or nearest strest intersection)?

streat address

cily/town siala zip code

{Vary Important)

In A typical week, how many days do you report fo this location? 1.0 20 30 4, O 5 0 6 O 7.0 m
ANSWER QUESTIONS IN COLUMN 3, NEXT PAGE.



11. Whather you use it or nol, do you have a vehicle available 10 drive 1o work? . TES 1.0 1.0 1.0
Ma 2.0 2.0 2.0
12. How do you travel 1o work on a typical day?
(CHBCK B TRAL BDPIT.S rroriostisiiniecarmssremieessariesicsbbassmastassss ot e e bbb 100 Drive Alone 1.0 1.0 1.0
Diriver or rider in a carpool 1.0 1.0 1.0
NOTE: Drver or rider in a vanpoo 1.0 1.0 1.0
A carpool may Include Bus 1.0 1.0 1.0
other household members Metrorall 1.8 1.0 1.0
Oiher (specily) 1.0 1.0 1.0
123, WHAL HME 0 YOU S WOTKT it s s e s AL
P.M.
14, WhHat time do you IEaVE WOTKT i s e A,
P.M.
15. How long does it take you 10 get to workT s e Minutes
16. Is your workplace served by Metrorall (within walking distance of a station)? ... Y85 L0 ) 3 | P |
Mo 2.0 2.0 2.0
17, Have you ever used public transit on a regular basis to commule o work
{in tNi5 Brea OF BISEWNEIET woown et Yas 1.0 O 1.0
Mo 2.0 2.0 2.0
18. Have you ever heard of the Sterling Commuter BT it e i s Yes .0 1.0 1.0
Mo 2.0 2.0 2.0
19. Do you usually need your car at work? i g syt T —— Yes 1.0 1.0 1.0
No 20 2.0 2.0
20. Do you drop off or pick up children at schocl of day care on your way
to or from work? B —— R N Yes 1.0 1.0 1.0
No 2.0 2.0 2.0
21, What does it Cost you 10 Park? e ki Per Day &
22. It you currently commute in a carpool or vanpool what i§ YOUr COSt? v, PEF Month S
23, If you currently commute in a carpool of vanpodl, how many persons {including yoursalf)
are in the vehicle on a YDICAI TAYT i i e s s s —

1144

]
ik}
1N
1181
[RLH]

LE

(2104

e dm

23

a2

1)

iz
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Sterling Commuter Bus now runs bus service from the Sterling area to the Pentagon, Rosslyn, and to the District of Calumbla. The .
rrent fare |s $6.20 d trip.
s e ol s Worker #1 Worker #2 Worker #3

24, Have you ever been a regular rider on the Sterfing Commular BusT .o TES 1.0 1.0 1.0 47 I
Mo 2.0 2.0 2.0
25, Sterling Commuter bus i5 a reliable ServiCE? i OTEE 1.0 1.0 1.0 )
Disagrea 2.0 2.0 2.0
Don't Know 3.0 3.0 3.0 I
Don't Know
26, Would you use this bus service il (Check all thal apply)
a. It wers Closar 10 YOUr BOMBT it stssrsssns 1.0 1.0 1.0 iy .
b. I operated more frequently? _.... 1.0 1.0 1.0 |0
c. N were less expensiva? .. ... 1.8 1.0 1.0 (81
d. It served other destinations? ...... l
{specity) .. e 155
e, | 'would nat use il in ar'q..r casa 1.0 T 1.0 bl

And now a few gquestions about another type of bus service. A “luxury bus' sarvice would have ane or more of tho attributes listed
below and run express (lewer stops).

27. Which of these spacial attributes would you be willing 1o pay mare for? (Check all that apgly)

a A guaranieed saal , e Tl 1.0 .o (8
b. A wvery comiortable hugh bacl-t saat -.-.ulh raaumg lights ... 1.0 1.0 1.0 {siy
c. Express service 10 yOur dBstinglon ... s 1.0 e 1.0 )
d. Use of bus promnty B ... s 1.0 1B 1.0 (50| .
€. FESLroomS O BOANT s ssss s sssrs s e m| 1.0 1.0 s
f. NewsSpapers BVAHALIE ..o semssssss sssesssss s sssnsssns 1.0 1.0 1.0
g. Luggage rack .. TP ——" 1.0 1.0 1.0
h. Always on 1|m3 R e R 1.0 = 1.0
i Rss.umdp.ammgalbussup ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, = 1.0 1.0 1.0
Iv Coverad WaIliNG ArB8 i isimisiesmsissesismes simtowssaissovmsos 1.0 1.0 O )
k. A late homebound bus (B PM.) .. SETH: 1.8 1.0 1.0 i
. Mid-day homebound SEMVICE ...t s ssm st siias 1.0 P | 1.0 184}
28. Would you consider using the IUXUry BUS SEIVICET .o e s s smassmsisseis TS 1.0 1.0 1.0 &7
Mo, 2.0 2.0 2.0
29. Please check the round trip fare you would be willing to pay for standard service, and for “luxury” servica for your currant trip to work.
Worker #1 Worker #2 Worker #3
Standard Luxury Stendard Luxury Standard Luxury
$10 round trip 10.0 10.0 10.0 10.0 10.0 10,0 bt
$ 9 round trip 8.0 9.0 9.0 8.0 g.0d 8.0
% 8 round trip 8.0 8.0 &80 8.0 8.0 8.0
% 7 round trip 7.0 7.0 7.0 7.0 7.d ¥.0
% 6 round trip 6.0 6.0 6.0 6 0O 6. 0O 6.0
5 5round trip 50 50 50 5 0 50 50
% 4 round trip 4.0 4. O 4. 0 4.0 4, 0 4.0
£ 3 round trip 3.0 3.0 a0 3.0 3.0 3.0
30. If the “luxury” bus made an intermediate stop al a Metrorail Station balore reaching downlown permitling you to transier to Melrorail, haw

wold it affect your likelihood of usa?
Worker #1 Worker #2 Worker #3

No affect -- wouldn'l UsSE UNDEr ANY CIFCUMBIAMTES o ettt eacs s amts st s i smrast 1. 1.0 1.0 I7u
MO MOt == SHIN FRGRT LSBT oo s s s st sssim s st st i et et amtd et s o474 2.0 2.0 2.0
MAGHE: JHCBIVI LI ... ormverers s emsprermeerereys rerepmeemremereeerereerrrrresersmrramereebreperrertr Ao o s e 3.0 3.0 a0
Lass likely to use it N E—— e e 4,0 4,0 4, 0]

Please place the completed survey in the plastic bag and attach it to your front door by 10:00 AM, Saturday,



PRINCE WILLIAM COUNTY
TRANSPORTATION SURVEY ~ 37/




INSTRUCTIONS

a. All persons in the househaold who are employed outside of the home should respond on this one questionnaire,
b. Please place the completed survey in the plastic bag and attach it to your front door by 10 am., Saturday.

QUESTIONS ABOUT YOUR HOUSEHOLD
1. How many people live in your household? = 1

2. How many are 18 years old or olger? ... s

b [F:

3. How many are employed outside the home, either full-time or part-time? ot #ﬂ

4, How many have difficulty driving or using public transit due to a physical or mental handicap? ...... i

5. How many vehicles are avallable for commuting to work (autos, pickups, vans, motorcycles, etc.)? i

6. Houslng Typa? ....... e Single Family Detached 1. O

Town House 2. O

Apartment or Apartment/Condominium 3. O

IF NO ONE IS EMPLOYED QUTSIDE THE HOUSEHOLD, STOP HERE.

QUESTIONS ABOUT INDIVIDUAL WORKERS EMPLOYED OUTSIDE OF THE HOME

(NOTE: Threa workers can use this same questionnaire. If thers are more than three In the housshold, additional workers can respond Ir
the margins.)

WORKER #1

7. Where do you work (address or nearest streat intersection)?

gtreat address {11

city/town state zip code

(Very important)

In a typical week, how many days do you report to this location? 1.0 20 3.0 4, 0 5 0 6 0O 7.0 pm
ANSWER QUESTIONS IN COLUMN 1, NEXT PAGE.

WORKER #2
B. Where do you work (address or nearest street intersection)?

streat address {11

city/town stata zip coda

(Very important}

In a typical week, how many days do you report to this location? 1.0 20 3.0 4. 0 5 0 8.0 7.0 oz
ANSWER QUESTIONS IN COLUMN 2, NEXT PAGE.

WORKER #3
8. Whera do you work (address or nearest street intersaction)?

street address rr-mi
city/town slata zip coda

(Very important)
in a typical week, how many days do you report o this location? 1.0 20 ag 40 50 60 7.0 na]

ANSWER QUESTIONS IN COLUMN 3, NEXT PAGE



Worker #1 Worker #2 Worker #2

10. Sex Rl L S U T PREPRH * |1 | 1.0 1.0 1.0
Famale 20 2.0 2.0
11. Whether you use it or not, do you have a vehicle available to drive to work? ... ———Yes 1.0 1.0 1.0
Mo 20 2.0 2.0
12, How do you travel o work on a typical day?
(Check all that apphy.) e Drive Alone 1.0 1.0 1.0
Dirtver of rider In a carpool 1.0 1.0 1.0
NOTE: Driver o rider in a vanpool 1.0 1.0 1.0
A carpool may Include Bua 1.0 1.0 1.0
other household membars Matroail 1.0 1.0 1.0
Cther (spacify) 1.0 1.0 1.0
13, What ime do you start work? LSRRy 1 3
PM.
14. Whal lime do you leave work? AM,
P.M.,
15. How long does It take you to get 1o work? Minutes
186. ls your workplace served by Metrorall (within walking distance of a station)? ... Yes 1.0 1.0 1.0
Na 2.0 2.0 2.0
17. Have you ever used public transit on a regular basis o commute to work
{in this area or sisewhere]? Yes 1.0 1.0 1.0
Nao 2.0 2.0 20
18. Have vou ever heard of COMMUTERIDE? Yas 1.0 1.0 1.0
MNo 2.0 20 20
18. Do you uaually nesed your car at work? Yes 1.0 1.0 1.0
MNo 2.0 20 20
20. Do you drop off or pick up children at school or day care on your way
to or from work? Yes 1.0 1.0 1.0
MNa 2.0 2.0 2.0
21. What doas It cost you to park? Per Day $
22 If you curmently commute in a carpool or vanpool whal is your cost? ... Per Month §

23. If you currently commute in a carpool or vanpool, how many persons (including yoursatl)

are in the vehicle on a typical day?

[{El
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Prince Willlam County COMMUTERIDE now runs bus service to the Pentagon, Crystal Clty, and to the District of Columbis. Th.l
current fare is $5-5.60 per round trip.

Worker #1 Worker #2 Worker #3

24, Have you ever beon a regular rider on the Princa Willlam CCMMUTERIDE bus senvice? . Yes 1.0 1.0 1.0 H?:l
Mo 2.0 2.0 2.0
25, Prince Willlam County's COMMUTERIDE bus service is a reliable sernvica? . Agraa 1.0 1.0 1.0 4!
Disagrea 2.0 2.0 2.0 l
Don'l Know 3.0 3.0 a0
26. Would you use this bus servica it (Chech all that apply)
a I were CloSar 10 YOUTr MOMBT i it siem s 1.0 1.0 1.0 mhl
b. It operated more TaqUEREYT s g SR 1.0 1.0 7]
C. L Wore |08 BXDBNSIVET eyt sbtn s st 1.0 1.0 1.0 8]
d. Hsarved other deSHNABONET i sssisasssrimississsmss I
LB DG cerrrmmrrransimersemes samstors rramsmmmasmenmopeesemssmmmsns s sesrepars rremrsmpridimissid [
g | would nol usa LN any CASA. .. 1.0 1.0 1.0 il

And now a few questions about another type of bus service. A “luxury bus' service would have one or more of the attributes listed
below and run express (fewer stops).

27. Which of these special attributes would you be willing to pay more lor? (Check all thal apply)

B A QUEFANIBAA BBAL i m i st o tbo st s sasiasors 1.0 1.0 1.0
b. A very comforiable high-back seal with reading lights ... . 1.0 1.0 1.0 {5)
c. Express servica 10 your destination . auca s 1.0 1.0 1.0 18R
d. Use of bus priofity 1ane ............. . &  FE 1.0 1.0 m.l
g Resl rooms on BORRD e s = 1.0 1.0 1.0 154
. Newspapers available ... 1.0 1.0 1.0 11
O LUCGB0E FACK imiiobiommin it st 1.0 1.0 .0 'ﬂ"l
B AWEBYS ON HITH et strrrst it birrmb i s b s e i o 1.0 1.0 1:08 B2
| Assured parking 8l BUS SI00 e s s e 1.0 1.0 1.0 i
L Covered walling Grs . s - 1.0 1.0 1.0 lml
k. A late homebound bus (8 P.M.) ... 1.0 1.0 1.0 (41
| Mid-day homebound servica ... 1.0 1.0 1.0 Ml
2B. Would you consider using the luxury bus servica? — Yes 1.0 1.0 1.0 te-rl
Mo, 2.0 20 2.0
29, Please check the round irip fare you would be willing to pay for standard service, and for “luxury” service for your curment trip to work.
Worker #1 Worker #2 Worker #3

Standard Luxury Standard Luxury Standard Luxury I

$10 round trip 10.0 i0.0 10.0 10.0 10.0 10.0 -

§ 9 round trip 8.0 8.0 8.0 9.0 5.0 9.0

£ 8 round trip 8.0 8.0 80 aod 8.0 8.0 l

5 7 round trip 7.0 7.0 7.0 7.0 ¥.0 7.0

& 6 round trip 6.0 B0 6.0 6.0 6.0 6.0

% 5 round trip 5.0 50 5.0 50 5.0 50 l

& 4 round tnp 4.0 4.0 4.0 4.0 4.0 4.0

% 3 round lrp 3.0 a.oa 3.0 3o 3a.d ad

30. If the “luxury” bus made an intermediate stop at a Metrorail Station betore reaching downtown permitting you to ransfer to Matrorail,

would it affect your likelihood of usa?
Worker #1 Worker #2 Worker #3

Mo affect — wouldn't use under any Circumstances ... N " 1.0 1.0 1.0 i
Mo effect -~ still might use it T : co 2.0 2.0 2.0 I
More likedy 1o usea it S R ‘ aa ag 3.0

Lass likely to use i ... 2 ESR i 4.0 4.0 4.0

Piease place the completed survey In the plastic bag and attach it to your front door by 10:00 AM, Saturday.



APPENDIX C

RESULTS OF HOUSEHOLD SURVEY SCREEMING



HOUSEHOLD SURVEY SCREENING RESULTS

RRERA: COUNTRYSIDE

Total Workers
I
|
W
Consider using Luxury Bus
|
| 123 31, 3%
W
Work start time between

Ls)
ul
Led

E:30 A.M. and S:00 A.M.
|
| 186 7. 0%
W

Work end time between
Z3:30 P.M, and 7:00 P.M,

| 37 24, TH
Y
Need car at work
|
| an 20, 4%

W
Report to same location
3 o more daye/weel
|
| 76 19. 34
Y
Current travel time
S8 min. or more
|

i 70 17.8%
Y
Current auto driver
with free parking
I
| 32 8, 1%
W
Drop children at
school or daycare
|
| 25 G. 4%

Y
Possible transit market

Mo, axcluge

Mo, eBdclude

Mo, exclude

¥Yes, sdclude

tlo, exclude

Mo, exclude

Yes, exclude

Yes, exclude

g7e BB, 7%
17 by 3%
3 2. 3%
17 4, 3%
4 1. 8%
& 1. 5%
38 9. 7%
7 1., 8%

564 Amaoc aloa, N J




Total Horkers

HODUSEHOLD SURVEY SCREENING RESULTS

RRER: WOODERIDGE

Ty
bk

|
|
Y

Consider using Luxury Bus

Werk
6: 320

L E
]

L=k =%
[ R

MNeed

I
1 67 =1, 8%
Y
start time between
AM. and 9:20 A.M,
|
I &8 27, 5%
Y
end time between
F.M., and 7:09 P.M,
H
| 54 25, 6%
W
car at work
|
[ 47 22, 3%
L

Report to same location

3 or

more days/wesk
|
I 46 21. 8%
v

Current travel time
28 min. or mores

|
I 4y 2@, 94
Y

Current auto driver

with

Droo

free parking
I
| 25 i2. 34
Y

children at

school or daycare

I ce 13, 4%
v

Fossible tramsit market

et

Mo, exclude

Mo, exclude

Mz, exclude

Yes, exclude

Mo, exclude

No, Breclude

Yes, exclude

Yes, exclude

144

&

18

1. 9%

34 Assocales Ino




HOUSEHOLD SURYEY SCREENING RESULTS

AREA: DALE CITY

Total Workers chBa

|
!
v

Consider using Luxury Bus

ok
E:ZD

Wiork
S350

HNeed

I
I S&
W
start time between
A.M., and 9:0Q A.M.
i
| 77
W
ernd time between

33. 8%

27, 1%

P.M, and 7:00 P.M,
|
| &3 24, 3%
W
car at work
)
| o4 19, %

W

Report to same location

3 or

more days/wesk
I o4
W

19. 8%

Current travel time
S0 min. or more

I
| 48
Y

16. 3%

Current auto driver

with

Drop

free parking
|
| 3
Y

children at

11. 3%

school or daycare

|
I 23
Y

8. 8%

Possible transit market

Mo, exclude

Mo, axclude

Mo, exclude

Yeg, exclude

Mo, axclude

Mo, exclude

Yeg, sxclude

Yes, exclude

Laa

14

]
m
=

i e |

3. 6%

_FlJ
LA
Ea

S0 Asscaniod |00, e




HOUSEHOLD SURVEY SCREEMNING RESULTS

AREA: LAKE RIDGE

Total Workers 384
I
|
)
Conmsider using Luxury Hus ————-- ¥ No, exclude
|
I L 7. 54
v
Work start time between  —————= ¥ Mg, exelude
B:3IW@ A.M. and J:0@ A, M.
|
| 114 23. 7%
v
Work ernd time betweesn — —————- y Mo, exclude

3:2@ P.M. and 7:00 P.mM,
1

| 185 27. 3%
Y
Meed car at worlk 0 ———eee ¥ Yes, edclude
|
| 84 2l. 3%
W
Aeport to same location — —————- } Mo, sxelude

2 or more days/week

|

I 83 21. 6%

W
Current travel time ======} No, exclude
2@ min., or more

|

I 77 Ze. 1%

Y
Current auto driver = ———=== } Yes, exclude
with free parking

[

| e 13.5%

W
Drop children at m—=e——}  Yeg, pxclude
school or daycare

I

I 48 12,54

W
Possible transit market

(R
-

7. 8%

0]
L0
W

L
L
-

Q. Zx

1.6%

E. 0%

1.9%

S0 Ansomaten, e J N




HOUSEHDLD SURVEY

ARER: MANASSA

[T§]

Total Workers =28
|
|
Y

Consider using Luxury Bus
|
| T4 32. 5%
W

Work start time between

E:30 A.M., and 3:00 A. M.
|
| &2 27.2%
v

Work end time between

Jra@ PaM. and T:980 P.M,
|
| 57 £S5,
y

Meed car at work
|
i 48 2, 2%
W

Report to same location

3 or more davs/wesd
|
| 4 ca, 2%
Y

Current travel time

2@ nin. or more
{
] a7 16. 2%
Y

Current auto driver

with free parking
|
[ 26 11.4&%
W

Droo children at

school or daycare
|
| 26 11, 4%
Y

Fossible transit market

o [

No,

Yes,

No,

Mo,

Yes,

Yes,

SCREZNING REBULTS

guolude

gnclude

gxclude

exclude

excluge

exclude

grcluce

exclude

54 E7.5%
12 3. 3%
] g, 2n
11 4, G
9 3. 9%
11 4, 8% |

30 Attt ING e




HOUSEHOLD SURYEY SCREENING RESULTS

AREA: MANASSAS/SUDLEY

Total Workers 617
|
|
Y
Congider using Lusxury Bus -———-=-- ¥ Mo, exclude
|
I 12@ cB. BR
W
Work start time hetween — —==—-- } No, exclude
G:30 A.M. and F:80 A.M.
|
| 95 c2. 8%
i
Werk prd time between 0 o—m———— } No, eHclude

T:38 P.M. and 7:00 Pl
|

I a8 el 1%
Y
Negd car at work 0 0——=e—= } Yes, exclude
|
| 33 14, 14
Y
Report to same location — ————=- ¥ Mo, 2xclude

2 or more days/week

I

1 57 13,74

Y
Current travel time W —==—== } No, exclude
3B min., or more

|

| ] 12, @4

Y
Current auto driver  ————== y  Yes, exclude
with free parking

I

1 =L 5. 8%

Y
Dvop children at 0 =mm——— } Yes, exclude
school or daycare

|

| 24 5. 8%
| Y
Fossible transit marhket

297 T1. 2%
29 E.d%
pr 1. T
29 7.0
= @, T%

7 1.7%
ZE B. 2%

803 Assacioles Ina

el



APPENDIX D

SUMMARY FINDINGS

OF HOUSEHOLD SURVEYS



Fergons

BN B G F e

m

[ &

Mumber

2 L T e

Mear

MNumber

A L T e

Mearn

Yes
Mo

LOUDOUN COUNTY HOUSEHOLD SURVEY
Summary of Findirngs 25—Mar-488

Persons per Household
(percent of households)

Single-family Towrhouse
8.5 13.8

27, a 37. 9
2.6 27.b
31.9 17.2

5.9 3.4

2. 1 =

3. 21 2. 958

Number Employed Ouside of Home
{percent of households)

Single-family Townhouse
= THRC 3 3
56. 8 E2. 9
5.8 4.8
2.2 =
1.79 1. 71

VYehicle Available for Commuting
{percent of households)
Single-family Towrnhouse

Would consider using bus service
{percent of households)
Single—family Townhouse

4@.7 36.7

Vehicle Available for Commuting
{percent of workers!

Single-family Townhouse
98. 8 96.7
L.g 3.2

All
13, 8
3141
23 E
26, 3

f+3

1.3

2.92

ALl
39,8

ALl
98. @
2. @



Always on time
Express service
Assured parking

Late home bus
Covered waiting area
Guaranteed seat

Bus priovity lane
Mmid-day home bus

Highbach seat
Regtrooms
Newspapers
Lugpage rack

{of those

Standard bus
Luxury bus

Standard bus
Lurury bus

No effect
Would mnot use
Might use
More likely to use
Less likely to use

LOUDOUN COUNTY HDOUSEHOLD SURVEY

Summary of Findings

25-Mar-58

Willing to pay more For selected luxury features

tpercent of those who would
consider using bus)
Single-family Towrhouse

43, 4 £3.6
G b £3.6
7.4 SE. 4
20, 3 40.9
e6. 3 43.6
26. 3 41,8
27.3 3.7
22. 2 38.2
4.1 18.2
12:1 14.5
6. 1 9.1
3.0 1.8

Mearn Fare Willing to Pay

who would consider using bus)

Sirngle-family Townhouse
5. 03 =4, 00
5. 74 $5. 28

Ipercent of
all workers)
ALl

=

£wn 0
]
My~ m

J Mo o on

=~ Ul v~ [ [

My Mg Cad Lo [ad

- s
) -3 MaeLn
M == L M

fall workers)
All

4. 14
$3. 42

Percent Willing to Pay Current Fare or Greater
(current fare i1s $6. 20 round-trip)

(percent of those who would
consider using bus)

Single—family Townhouse
16. 6 15.2
47,2 B4, 2

Effect of Stop at Metrorail

{percent of those who would
consider using bus)

Single-family Townhouse
24,7 17.@
33.3 40, 4
22. 2 31.9

9.7 18. B

1

|
I
I
|

(percent of
all workers!
RIL
14.1
42.5

{percent of
all workders)
A1l
e T
36. 1
26, |
o1

26
[a




Drive alone
Carpoal
Warpoo]

Fus

Metrorail for
part of fteip

Workplace served by
Metrorail

Heard of Sterling Bus

Need car at work

Crop-off children

Closer to home
More Freguent
Less eHpensive

Served other dest.
Will not use

LOUDCOUN COUNTY HOUSEHDLD SURVEY
Eo-Mar-88

Summary of Findings

Current Travel Mode

(percent of those who would
consider using bus)

Single-Ffamaly Townhouse
a3.8 69,1

19, 2 25.5

- 3.6

- .6

c,. 0 10.3

Other Factors

(percent of those who would
consider using bus)

Single-family Townhouse
26. 2 4.8
B2, & 46. 32
29, 3 16, 4
12.2 13.0

Hould use Sterling bus if:

{percent of those whao would
consider using bus)

Single-family Townhouse
54,5 B3.6
28, 4 435, 8
41. 4 . 3

ipercent of
all workers)
All

— O

fu".:'rf_".'-bLﬂ
S LA La

{aercent of
all workers)
all

19.3

9ld4
3.4
16.9

{percent of
all workers)
ALl

Fm oo

O =
b = 0oL f

L




Sterling Park

Other Northern VA

Arlington

Fairfar City
Falls Church

Rockville
Gaithersburg
PG County
Silver Spring

LOUDOUN COUNTY HOUSEHOLD SURVEY
Summary of Findings

Place of work
tpercent of those who would

congider using bus)
Single-family

16,1
16. 2
10,1
9.1
11,1
4.@
1

-

LI -~ <~ B~ I~ o~ R~ I~ R

-

e Doy N g

£5-Mar—8a

taercent of
all wWorkers)
Townhouse

(8]

-

[ ]

5 Gl WO Ly

Lol i e
NS S &,

—_—

L+ < o T < O TR s o e

-

= D = Lo
I

WS &0 — =@ @y iow —] &
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1ea
125
120

Mean
S@% trip lenpth

LOUDDUN COUNTY HOUSEHOLD SURVEY
Summary of Findings 25-Mar-08

Travel Time to Work (mind
{percent of workers)

Single-family Towrhouse
1.7 @.7
8.7
@a.7
4,7 2.1
.7
4,7 @.7
0.4
@, &
B4 T. B
a.7
7.3 6.9
3. i 2.8
9.8 13. 1
E.9 4.1
7.7 9.7
4.6 0.9
39 7.6
1.7 a.7
15.9 9.@
2.7

=&
- -

-

-

DJEPEH"‘
=oud o~
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WORKER STATISTICS
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