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I. INTRODUCTION

In late 1972, public transportation was beginning to become the
focus of public and governmental attention in Morthern Virginia and
throughout the Washington, D.C. area. The Shirley Highway Express
Bus Demonstration Project was spectacularly successful, Dial-a-Rides
were being tried in a number of different areas in the country, and
public takeover of the local bus systems was imminent. [t was appar-
ent that there were several portions of Northern Virginia where
detailed study of bus and bus-related improvements would be fruitful.
The Northern Virginia Transportation Commission (NVTC), a regional
agency charged with transit development in the area, applied for a
grant from UMTA through the Second Unified Work Program (FY 1974) of
the Metropolitan Washington Council of Governments (MWCOG) to study

and develop implementation plans for these type improvements.

The original work proaram was divided into three main work elements:

1. Investigate the feasibility of providing new and/or
expanded circulation, collection, and distribution
transit services to serve current and proposed travel
demands in the Alexandria Central Business District
and 01d Town areas, and their connection and relation-
ship to Metrorail stations in Alexandria.

2. Analyze the feasibility of initiating dial-a-ride
transit services in sparsely developed or "transit

isolated” sections of Northern Virginia.



3. Ipvestigate priority bus movements, improved and

expanded bus services and additional fringe park-
ing in two major corridors in Northern Virginia,
and study the feasibility of utilizing short sec-
tions of the abandoned W&OD railroad right-of-way
for transit.

The work program was subsequently amended to delete the dial-a-ride
feasibility study, based on the one-year experimental dial-a-ride service
operated in Fairfax City. This project showed that dial-a-ride is an
expensive service that is probably not feasible in Northern Virginia at
this time due to the rapidly growing financial commitments of the local
jurisdictions for Metrobus and rail services, The budget was amended,
and funding for this work element was withdrawn.

The Alexandria Downtown Collector-Distributor system study was done
for NVTC by a consultant, Barton-Aschman Associates. It was divided
into two phases; the first looking at the potential demands, and a range
of circulation alternatives, the second being a detailed ridership, cost
and organizational analysis of a "mini-bus" system which was recommended
in Phase 1. Both these reports have been completed, and are available
through NVTC and the City of Alexandria. The sections dealing with
Findings and Recommendations from each of the Phases are attached in
Appendix 4.

The overall objectives of the bus improvement study were to inves-
tigate, and where appropriate develop implementation plans for bus
service improvements in two geographic corridors of the Nerthern Virginia

region. These improvements would include not only bus routings; but
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other important related items such as preferential treatment for buses,

fringe parking, and investigating the use by buses of the abandoned
Washington and 01d Dominion (W&0D) railroad roadbed and right-of-way
(ROW). The remainder of this report will deal with this element of
the overall study.

The study area consisted of two major transportation corridors
in the area, the U.5. Route 1 corridor in the southeastern part of
Northern Virginia, and the Lee Highway corridor in the northwest.

(See Figure 1.) It was felt that both these areas had high transit
ridership demand and potential, and that benefits could be gained
from improving services here. These corridors were broadly defined
to allow efforts to be focused on specific areas as further study
dictated.

The study was coordinated throughout its length with the Northern
Virginia jurisdictions. and meshed well with other on-going efforts
such as the Arlington County Long-Range Transit Plan, and the NVTC
Design of Busways in Northern Virginia Study (carried out under the
First Unified UMTA Technical Studies Grant). In fact, in several
instances data collected during the study was used as input to these
other projects. Similarly., bus service improvements identified while
evaluating for preferential bus treatment often led to other, more
general routing efficiencies. Therefore, the study benefits were not
1imited to the actual project implementation, but have had other, more

general effects.




It should be noted that the papers presented in the Appendices
are as they were originally circulated during the course of the study.
They have not been updated to account for changed bus routes, or newer
traffic counts. 1In the case of the I-66 right-of-way, a four lane
plan was approved by the U.S. Secretary of Transportation, and construc-
tion has begun, In the other papers only minor changes in conditions

have occurred.




I1. SUMMARY OF FINDINGS AND RECOMMENDATIONS

CORRIDOR STUDIES

Bus Preferential Treatment

As the scope of this study was guite broad, it was necessary to
develop a methodology for determining those areas worthy of detailed
analysis. In particular, determining locations where delays occur,
and preferential bus treatment would be justified, was a priority
goal.

The NVTC staff developed a methodology for doing this screening,
and determining the potential benefits of preferential treatment.
First, buses on a route of interest were followed in an auto during
"push hour", and time and distance were recorded at specific inter-
sections. By graphing these timesand distances, a picture of where
delays occurred became immediately apparent.

After identifying intersections where delays were occurring, a
detailed analysis was made. This analysis centered around on-the-
ground counts of buses, passengers, and delays experienced during
morning and evening rush hours. It was generally found that the
majority of the delays occurred in the morning peak perfods, as traf-
fic begins to feed into the major radial routes, so most attention was
placed here. The methodology is detailed later in this final report.

A great deal of effort was expended on identifying potential
preferential treatment locations, cellecting data, and designing means

for bus priority treatment. It became apparent that the studies must
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take into account the possibilities for implementation, or effort
would be wasted. Also, it was necessary to involve from the start
of the study a number of other agencies which have operational
control over various roadways., NVTC is a regional body with no real
operational responsibility or control over transportation. Study
results were always sent to other agencies such as the Virginia
Department of Highways and Transportation (VDH&T) and the Washington
Metropolitan Area Transit Authority (WMATA) for comment, and their
appropriate action.

During the course of the project two preferential bus facilities
were begun in the corridors, which were not directly involved in the
project, but which affected bus movements. These were Wilson Boule-
vard, where unbalanced lane operations are used, and Arlington Boule-
vard, where peak direction exclusive lanes are used. These add to
the previously existing bus priority lanes on Shirley Highway, Washington
Street (northbound) in Alexandria, and Rosslyn Circle. This combination
of preferential treatment improved bus movements in the Northwest Cor-
ridor considerably, and alleviated some of the most pressing needs
present when the study began. However, several other routes were eval-
uated in depth including Dolley Madison Boulevard (Rt. 123), the George
Washington Memorial Parkway, Lee Highway (Rt. 29-211), and Washington
Street (southbound) in Alexandria. A summary of the analyses are found
in Chapter 1II and copies of the detailed papers dealing with Dolley
Madison Boulevard, George Washington Memorial Parkway, and the I-66

busway are in the Appendix to this report.
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Bus Service Improvements

Existing Metrobus services in the two study corridors were
analyzed to determine what changes or additional service was needed
to increase peak period ridership, and to take maximum advantage of
the proposed preferential bus treatment and fringe parking facilities.
This analysis examined several factors including additional service
to meet peak hour demand, provision of service to new residential and
commercial developments, improved service frequencies where they were
below minimum standards, and increased service on facilities where
preferential bus treatments were under study or had been recently
implemented.

In the Southeast Corridor, the analysis identified a need for
eight additional peak period buses. 1t was recommended that all of
these buses operate through Alexandria via Washington Street with
only one stop at King Street. In Fairfax County, the buses were
11located to several routes providing service to most of the Mount
Vernon District, including several new residential developments in the
Woodlawn area. In addition, two existing bus routes in this corridor
were recommended to be extended, one in Fairfax County to Mount Vernon
and the other in Washinaton to Capitel Hill and Union Station.

Five additional buses were added to routes in the Northwest Cor-
ridor. and the additional bus service and route extensions were imple-
mented by WMATA in conjunctien with Phases I and 111 of the bus service
improvement program. Rerouting of buses from Chain Bridge to the

George Washington Parkway and Key Bridge has been deferred pending




opening of the Key Bridge ramp to buses in the A.M. peak period.

Monitoring of ridership on these new services has continued, using
data available from WMATA and ridership levels have been satisfactory

on all of them.

Fringe Parking

This was originally conceived to be a major analysis of possible
fringe parking sites throughout Northern Virginia, looking at under-
utilized church and shopping lot space. Experiences from the Shirley
Highway project, which used 400 spaces in the Springfield Plaza Shop-
ping Center for a park-and-ride lot, showed that increased maintenance
costs to the lot owner could be expected and demands for payment made.
Initial contacts with three locations brought similar responses, and
offers of lot use in exchange for agreements to improve the lots and
provide maintenance. Since NVTC has no funds for this purpose, the
policy was established that the appropriate local jurisdiction must pay
the cost incurred. The Fairfax County staff felt that they could not
sypport use of small lots, and the majority of the candidate locations
are in that County. Improving the existing lot in the I-66 ROW at Lee
Highway and Washington Boulevard was also proposed to VDH&T, but again
no action was taken awaiting resolution on construction of this facility.
Its recent approval means the Tot location will now be available for
only a limited time more. The Fairfax County staff has, however, recently
begun its own program to identify means of obtaining and constructing lots
on vacant land in the County where larger centralized Tots could be

situated.
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Study showed that the most efficient locations were those well
removed from the core area, where the driver could be intercepted
before beginning the inbound trip. Therefore, a special effort was
made in the Town of Vienna to identify a site. NVTC originally pro-
posed use of the WAOD right-of-way, but this was unacceptable to the
Town. A joint effort between the Town and NVTC staff identified a
new site, in an unused shopping center lot. (Figure 10) NVTC assisted
the Town staff in developing a plan for this site, in holding public
hearings, and obtaining express bus service to the site. The Town
agreed to provide a new fence, and maintenance services. This site,
with capacity for 100 cars, is currently in operation.

Other locations have been identified in the corridors, and initial
contacts made, but have not been formally implemented because of the
problems outlined above. However, informal fringe parking is occurring

at several of the locations, and has been allowed by the owners.

Washington and 01d Dominion Right-of-Way

At the inception of this Transit Technical Study it was felt that
the Right-of-Way (ROW) from the Washington and 01d Dominion Railroad
(W&0D) offered an ideal location for transit use. (Figure 8) This
right-of-way was purchased by VEPCO, and has been utilized to place
towers and transmission lines. A further complication to use of the
ROW has been the use of it by the Northern Virainia Regional Park
Authority, and local jurisdictions as park facilities. Several miles
of bike-hiking paths are currently located in the ROW, and more are

planned.

s+ 17 =




The NVTC staff did one detailed analysis of using the ROW as a

feeder route to the Dunn Loring Metrorail station. However, this
station is not presently projected for operation unti] late 1981,
with the financial future of the entire Vienna line somewhat ques-
tionable. and so local officials are not prepared to address access
jssues at this time. Therefore, the proposal generated little comment.
It appears that use of the W&0D ROW for transit has been basically
precluded by construction of VEPCO transmission towers and recreational
facilities along much of its length. The railroad bridge over the
Capital Beltway (1-495) has also been removed, and would be difficult
to replace, although a pedestrian facility has been proposed by the
Northern Virginia Park Authority. Planning for selected and Timited
transit use of the ROW, including fringe parking, should continue on
a conceptual level so that in the future if access to Vienna line and

Metorajl stations appear to require this use, detailed plans can be

prepared.
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ALEXANDRIA COLLECTOR-DISTRIBUTOR SYSTEM

This portion of the Transit Technical Study was prepared through
contract with a consultant, Barton-Aschman Associates. It had two
distinct phases: An alternative analysis, and a detailed evaluation
and design of a selected system. The findings and recommendations from
the Phase 1 and Phase II reports are attached. To briefly summarize,
it was found that demand for a downtown circulation system, to provide
access to the Braddock and King Street Metrorail stations, as well as
enhance circulation within 01d Town, was 30,000 - 40,000 person trips
per day. The system best suited to meet this demand within the con-
straints of the City is a fleet of small rubber-tired buses. These
should run in conjunction with Metrobus service, and probably only in
the off-peak periods. They could be operated by Metro, or the City
itself, and would cost less than.Metrobus service they would replace.

The Phase I report, showing the alternatives analysis, was pre-
sented to the Alexandria City Council, and the concept of the "mini-
bus" system endorsed. The Phase II report, detailing the design and
cost of the system, and outlining operating and management alternatives,
has also been presented to the City staff. The report will be available
as a decision making tool to the City, and {ts implementation rests

with them.
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FIVE YEAR RECOMMENDED IMPLEMENTATION PROGRAM

(1978 - 1983)

1t is felt that the following would be a logical sequence for
implementation of the corridor recommendations founds in this report.
Costs and funding after the first year would be developed based on the
first year study, and continuing planning efforts. The Alexandria
Study has a separate short-range program which 1s outlined in Appendix 4

of this report, and detailed in the Phase II final report.

Year Activity (Involved Agencies)

1 Continue study to detail implementation plans, and secure fund-
ing. Implement Washington Street southbound bus lanes. (NVTC,
Alexandria)  ($30,000 UMTA funding proposed)

2 Implement improved access to Rosslyn from GWMP. ( VDH&T , NVTC,
NPS, Arlington County)

Assist Fairfax County in fringe parking lot program. (VDHAT,
Fairfax County, NVTC)

3 Monitor effects of I-66 busway/carpool lanes on peak-period
traffic. Implement GW Parkway bus lane if traffic levels are
not decreased. (NVTC, NPS, Fairfax County) (Time phasing
dependent on I-66 construction schedule)

Continue assistance with parking lot program. (NVTC, VDHAT,
Fairfax County)

4 Study need for feeder busways to Vienna line Metrorail stations
based on ridership levels, and bus service needs, and design
appropriate facilities. (NVTC, VDH&T)

5 Implement feeder busways to rail stations 1f evaluation shows

them necessary. (VDHAT)
e



I11. METHODOLOGY

BUS PREFERENTIAL TREATMENT

The work program for the bus preferential treatment element was
quite general in scope. It was apparent that a methodology had to be
developed to allow an identification of particular intersections and
areas where more detailed analysis was justified.

Simply plotting the major bus routes and number of A.M. peak hour
buses, as is done on Figures 3 and 4, indicates the highways that show
immediate potential. The major bus routes and roads that are in the
study corridors, and do not already have preferential treatment, are
then candidates for further study.

A major finding from this first analysis is that in the Southeast
Corridor (Alexandria) area, only Washington Street has more than ten
buses per hour in the peak period. This number is generally considered
the minimum that warrants preferential treatment, so only Washington
Street received further detailed delay analysis. Attention was given,
however, to rerouting some of the other routes in the Mount Vernon area
to make higher volumes on "collector” streets. This was found not to
be feasible at this time.

When considering preferential treatment, a number of different
strategies are potentially applicable. There have been many publi-
cations recently dealing with this subject, so a detailed Tist and
explanation will not be made here. However, it is notable that pref-

erential treatment includes not only long stretches of bus or bus-car

- 15 -
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Figure 4

I MAJOR BUS SERVICE
% Southeast Corridor
January 1976
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pool separate lanes, but also more specific improvements such as

preferential movement for buses at traffic signals, or short queue
"by pass" lanes.

One of the basic assumptions made in all analysis under this
study was that recommended improvements must be Tow capital intensive.
This is necessary due to the shortage of available highway improvement
funds, the long lead time for major construction projects, and the
possibility of major bus routing changes with the progressive comple-
tion of Metrorail segments.

Once specific road sections or intersections where delays were
occurring were identified, the task became one of deciding on a strat-
egy for preferential treatment, quantifying the potential benefits, and
estimating costs. These would be incorporated into a technical pro-
posal which would be presented to appropriate local and state govern-
mental officials and staffs who had implementing responsibility.

The steps generally taken are briefly putlined below, as an over-

view of the process. A more detailed discussion then follows.

Tasks for Preferential Bus Treatment Study
Road Sections/Intersections
Identify specific study section/intersection
Gather available data
Take delay counts
Convert cost of delays
Develop means of bus priority
Cost out improvements
Compute delay costs vs. construction costs

Analyze other potential benefits and costs
to buses, autos.

o o~ v o b L Py =
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When gathering data on the study area, the resources of VDH&T,
MWCOG, WMATA, and the local jurisdictions Departments of Transportation
were used, as well as on-the-ground counts where necessary. Of impor-
tance was the number of buses, average ridership, auto volumes, and
street/intersection geometrics.

"Delay counts" were used to determine how long buses were being
delayed by traffic tie-ups. This required on the site observations
during peak periods. At intersections the observers noted the time
that each bus entered the queue, when it finally cleared the inter-
section, and how many signal cycles passed during the delay. The
approximate number of passengers was used as a check with previous
data. Observations on queue length, movement, and other traffic data
was also gathered during the observation periods.

Over longer stretches of roadway two observers were used, one at
each end of the study section. Each noted the bus number, route, and
time of passing for each bus. These allowed an accurate computation
of travel times for buses throughout the peak peried. Such management
items as schedule adherence could also be checked with the data.

After the data was taken, it was reduced into aggregate figures
showing bus delays over the peak pericd. In each case, a reasonable
estimate of minimum travel time was determined, as even with preferential
treatment some delays will be encountered. Using this minimum, and the
observed actual travel time, the potential savings per bus could be found.
Using the average number of passengers, the passenger hours lost through
delays was computed. As passengers value their time at a certain rate,

an assumed value could be used to find cost of delay.

- 19 -




This technique, while admittedly crude, at least gives some quan-

titative basis for comparison with construction costs. However, a
detailed analysis of the effects of the recommended strateqy on bus
movements, existing traffic, and the surrounding Tland uses was also
necessary so that a fully-informed decision could be made. Other
considerations such as the potential of the preferential treatment for
increasing flow through the study section, and even aiding long-term
transit growth were included where appropriate.

After delay counts were taken, and compared with potential mini-
mum travel times, and it was determined that bus priority treatment
seemed justifiable, the various strategies for providing the treatment
were investigated. It was necessary to take into account the necessity
for low capital investment, the surrounding land uses in the study area,
and amount of bus and auto flow when determining the most promising
technique. Often, several would be roughly costed out, and considered
against the potential benefits. The technique that appeared to best
fit the situation was then detailed. Using the detailed design concept
and costs, if there seemed to be sufficient other benefits to overcome
possible problems, the recommendation was made for implementation. This
usually included a detailed study paper outlining the process discussed
above. Sometimes, as in the case of Washington Street in Alexandria,
it simply resulted in discussions with staff with more complete papers
and analysis to be done at a later time, if required.

The procedure was used to analyze preferential treatment for Dolley

Madison Boulevard (Rt. 123) in Fairfax; the George Washington Memarial
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Parkway (GWMP), between Rt. 123 and Key Bridge; Lee Highway from the

Arlington County line to Rosslyn; and Washington Street southbound in
Alexandria. The papers dealing with Dolley Madison Boulevard and the
GWMP are found in Appendix 1. and the results of the other analyses are
shown below. A1l have been discussed previously, and appropriate papers
sent to a variety of agencies, including MWCOG, WMATA, VDHAT and local
government staffs.

The analysis of routes for preferential bus treatment lead to a
discussion of the 1-66 right-of-way (ROW). This proposed route has a
right-of-way primarily acquired and cleared that runs from the Capital
Beltway (Rt. 495) into Rosslyn. An analysis was made and a sketch
plan proposed for a two-lane bus/car pool facility in this corridor,
to replace the previously proposed six to eight lane facility declared
environmentally unacceptable by Transportation Secretary Coleman in
1975, This proposal stimulated new thinking, and the approved VDH&T
plan is for a four-lane highway, used only by high-occupancy vehicles
in the peak periods. The paper outlining the NVTC proposal is also
included in Appendix I.

Below is outlined the findings and recommendations on each of the
routes listed earlier.

Lee Highway. There are two major congestion points on Lee Highway,
between Fairfax and Rosslyn, in the morning peak period. These are
the intersection with Glebe Road, and the section of roadway from
Yeitch Street through Rosslyn Circle. Improvements at Glebe Road are
hampered by the commercial development surrounding the intersectian,

and the large number of bus patrons who board or alight there. No

< 9 =



physical changes were recommended, and the possibility of using an

electronic signal pre-emption was seen as being of some assistance.
However, short of major construction, no preferential treatment would
be very effective.

The section from Veitch Street to Rosslyn is only three lanes
wide, and uses two lanes in the peak direction. Here, the suggested
plan would be a one-way operation in the A.M. peak, with the curb lane
for buses. There are many problems with this, including rerouting of
counter-flow buses and autos, and access to residences in the area.

Another idea was rerouting of buses from Lee Highway, down Spout
Run Parkway to the Goerge Washington Parkway, and then into Rosslyn,
by-passing the restricted section. The time savings here are ques-
tionable, and access to Rosslyn impossible without major intersection
changes, or a new ramp.

These proposals were discussed with the Arlington County staff as
input to the County Master Transit Plan. However, the restricted sec-
tion of Lee Highway will be replaced by the proposed 1-66, which would
rework it to six lanes. As construction has begun on this facility, no
other changes should be made at this time.

George Washington Memorial Parkway (GWMP). This Parkway, operated

by the National Park Service (NPS), 15 a major commuting corridor between
northwestern Fairfax County and Washington, D.C. A rumber of alternative
strategies were investigated, and a one-lane bus-carpool priority Tane
was proposed.

This plan was coordinated through a technical committee including

representatives of NVTC, MWCOG, NPS, and Fairfax and Arlington Counties,

- 22 -



The proposal had some opposition from Fairfax and Arlington County

representatives, who were concerned with the autos that would be
diverted to other routes, and the NPS, who wants to prevent use of

the Parkway as a commuter facility. A detailed environmental impact
study was outlined by NVTC, MWCOG, and the NPS. However, the presently
proposed 1-66 peak period busway/carpool roadway would alleviate much
of the need for this type of treatment on the GWMP, and the impact
analysis was held up pending resolution of this question.

Dolley Madison Boulevard (Route 123). This route, which connects

the Beltway with the GWMP is a major commuting corridor from western
Fairfax County. Analysis showed that bus delays were occurring at two
major intersections: Great Falls Street, and 01d Dominion Drive. In
this situation, it appeared that a paved shoulder to create a bus queue-
bypass lane, and preferential signal treatment would work effectively
to speed up bus service. Appropriate designs were proposed and for-
warded to the VDHAT for comments.

The Department reviewed the plan and had a number of negative com-
ments concerning its possible detrimental effects on traffic flow, and
diversion of autos into residential areas. They further mentioned pos-
sible future development around the intersections, and questioned whether
there were sufficient buses to justify preferential treatment. Informal
discussions with the Department staff failed to find acceptable alterna-
tives, so the proposal was not actively pursued.

Washington Street, Alexandria. HNVTC investigated and recommended

the provision of a southbound curb bus lane in the evening peak period,

- 24 -
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from the intersection of the George Washington Parkway to Hunting

Towers. This would be opposite a similar, but shorter curb lane
operated only in the A.M. peak period. This southbound lane seems
Justified by the number of buses that use the route, and the width
of the road would allow implementation with minimum disruption to
existing traffic patterns. NVTC presented this plan informally to
the City staff, who are reviewing it.

1-66 Busway. A two-lane exclusive busway could be constructed
in the existing 1-66 right-of-way at relatively low cost, and in a
short period of time. This bus way would provide express bus service
along the route from the planned Vienna Metrorail station at least into
the Glebe Road station. The advantages are ease and speed of imple-
mentation, and increasing attractiveness of bus service ta riders,
thereby building ridership for Metrorail and increasing the efficiency
of the buses. Problems include the issue of car pools, safety at
intersections, and the gquestion of where to terminate the lanes.

This proposal has been superceded by the formally proposed plan
of VDH&T, endorsed by the U.S. Department of Transportation for a four-
lane road. This road would be constructed through Arlington to the
Potomac River, and would allow only high-occupancy vehicles during peak
periods. This plan has been approved, and construction by VDH&T con-

tractors has beoun.
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BUS SERVICE IMPROVEMENTS

NVTC has had an on-going program of monitoring bus service, and
recommending improvements as appropriate. The work done in connection
with the bus service improvement element of the technical study was
integrated into this on-going effort. The grant efforts focused in
particular, however, on the Phase I and II1 expansion to the WMATA bus
fleet. These new buses (27 in Phase I, 42 in Phase II1 for Northern
Virginia) presented an opportunity to add new routes, and additional
service on existing routes. The buses were assigned on the basis of
existing ridership, and past ridership growth patterns, land uses
indicating growth potential, and citizens and staff requests for service.
The changes were coordinated with the local jurisdictional staffs, and
presented at public hearings.

Several of the routes receiving additional buses serve fringe
parking areas, and operate express or limited-stop into the District
of Columbia. Use of existing bus priority lanes were made wherever
possible. Ridership has been monitored continuously on these and other
routes, and has been growing in almost all cases. There were twenty-
one new buses added in these corridors, and over 2,000 new passengers
per day carried. Below is a brief 1ist of the routes established or
receiving additional peak-period service. A detailed ]ist of the
improvements, and analyses of ridership as of May 1976 is found in
Appendix 2.

Phase I: Route 3M, 3Z, 11P, 11Y

Phase 111: Route 35, 3C, 5X, 23S, 23T, 9P, 11M, 11W
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In addition, other changes identified during the study have been

incorporated into the Metrorail Phase II bus program. The coming of
Metrorail to Northern Virginia with Phase IT will be an opportunity
for major reroutings and improving efficiency of service.

Study was given to changing the Route 9 buses, which ran a circu-
itous route from downtown Alexandria to the District of Columbia via
U.S. Route 1, down the GWMP for a faster trip. Because these buses
are the only ones seryving the Route 1 corridor, it was decided to retain
them. However, a new Route 90, which uses the GWMP to the Airport
Metrorail station was developed for implementation with Metrorail Phase

IT service.

WASHINGTON AND OLD DOMINION RIGHT-OF-WAY

The use of the abandoned Washington and 01d Dominfon (W&0D) rail-
road right-of-way (ROW) for transit use was perhaps one of the most
difficult issues involved in the technical study. The ROW, which runs
through portions of Arlington County. Falls Church and Fafrfax County
is guite valuable vacant land. It is currently owned in the western
areas by VEPCO, which has constructed large power transmission towers
along much of the length. The portion in Arlington will be used in
part by I-66.

In addition to these uses, the Northern Virginia Regional Park
Authority (NVRPA) and the local jurisdictions have seen the long, con-
tinuous (except for a break at the Capital Beltway) ROW as an excellent

location for a bike-hiking trail and linear park. They have proposed
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such a use, and in fact have constructed a trail through the City of

Falls Church, connecting with an existing one in Arlington which also
uses some of the WAOD. This trail and park concept has been the sub-
ject of considerable discussion between the NVRPA and VEPCO, but no
resolution short of purchase has been found.

In this "maize" of different interests, i1t has been difficult to
rafse interest in still other uses such as public transportation. How-
ever, there does appear to be some future potential there for use, so
that work was done to make local officials and staff aware of the types
of transit facilities that might be included. There does not in general
seem to be enough space in some areas to have both a transit facility
and park-biking trail, and the two uses are in some ways not really
satisfactorily compatible, so considerable analysis of alternatives will
be necessary to identify satisfactory locations.

Potential uses seemed to fall in two main categories, fringe park-
ing lots, and express bus Tanes. The fringe lots would be constructed
at locations where the ROW crosses major arterial routes. One such lot
exists currently at Lee Highway and Washington Boulevard. However,
maintenance, which is a VDH&T responsibility, has been neglected and
only a portion of the Tot potential spaces are being used. This points
up the gquestion of who would maintain other locations, and be responsible
in terms of insurance and operation? Some other locations were evaluated,
and these are discussed in the following section dealing with fringe parking.

A detailed evaluation was made of the costs and benefits of using a

portion of the W&OD ROW near the proposed Dunn Loring Metrorail station



as a feeder busway to the station. The basic approach was:

1. Estimate bus usage to the Dunn Loring Metro Station in
1992, usino WMATA-MWCOG projections.

2. Establish bus networks, one with the busway, one without.
Assign travel speeds based on type road, projected con-
gestion, etc.

3. Calculate travel times from surrounding zones to the
rail station over each network.

4, Assign trips to routes over each network.

Calculate total travel times, and passenger time savings

o

from the feeder network. Convert to dollars by putting
value on passenger time.

6. Design feeder busway, and needed bus lanes on existing

roads, and estimate capital cost.

7. Annualize capital costs, and include maintenance.

8. Compare annualized costs with passenger savings. Discuss

other costs and benefits of the busway.

This analysis was carried through for the Dunn Loring area, and a
copy of the analysis can be found in Appendix 3. It was found that there
were considerable time savings to be gained by a feeder busway, and that
they compared well with the capital costs. The plan was discussed by
the Vienna Council and Fairfax County Board, but no decisions were made.
This analysis could really only form the basis for further, more advanced
studies. The current Metrorail uncertainties make this further analysis
premature at this point, but at some time in the future it may be Very

valuable.
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In general, because the WA0D feeder busways would deal primarily

with the "outer" stations on the Vienna line, no more analysis is
probably desirable at this time. The NVTC study outlines a methodology,
and shows a concept that can be kept on the "shelf", and brought forward

in the future as funds are assured to complete the Vienna line.

FRINGE PARKING

The concept of fringe parking evolves from a realization that it
1s not possible to provide convenient bus service into all neighbor-
hoods in the suburban areas. A combination of a short auto drive to
a convenient parking lot, and a bus ride through the more congested
central areas is one that can be very attractive to commuters. This
has worked well with the Shirley Highway Project, where large lots are
filled daily, and looked very promising at the onset of the technical
studies.

The approach was to review the areas in the Northwest Corridor,
where the commuting distances appeared longest, and traffic volumes
are high, and evaluate potential sites. Contact with the owners would
then be made for permission to use the lot. The basic premise was that
land would not have to be purchased, and that existing lots in churches
and shopping centers could be used. In these Tots the peak use hours
are evenings and weekends, presenting largely unused capacity during
the work day. The abandoned W&0D right-of-way, discussed previously,

also appeared to offer some locations.
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The basic screening was done, using the following criteria:

1. Proximity to existing bus service.

2. Number of spaces available.

3. Accessibility to autos.

4, Compatibility with existing surrounding land uses.
5. Ownership.

It was felt that lots that would require least changes in bus rout-
ings and auto travel patterns would be most desirable. Also, the lot
must not conflict with surrounding land uses, or require buses to travel
in predominately residential neighborhoods. Experience with bus routings
has shown that these are areas of conflict that will bring unfavorable
public comment, and should be avoided. The size of the lot is important
in that about 50 spaces is the least that would justify arranging for
special bus stops, and other agreements.

Using the evaluation criteria, several locations were identified
that seemingly offered high potential. They were (see Figure 9):

1. W&0D Right-of-Way in Vienna.

2. The Trinity Methodist Church, on Dolley Madison
Boulevard (Rt. 123) in MclLean.

3. W&OD Right-of-Way at Kirkwood Road in Arlington.

4. Montgomery Wards parking lot, on Route 50 at 7-Corners.

Initial contacts were made with the owners in each case. Both the
church and Montgomery Wards expressed concern over the additional main-
tenance that would be needed by a comnuter lot, and over other issues
such as 1iability insurance, and disruption of normal uses. These con-

cerns were reinforced by the experience with the Shirley Plaza Shopping
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Center fringe lot, when the owners requested a "rent" of $400 per month

for the 400 parking spaces to pay for maintaining the lot.

The NVTC had previously established a policy that each individual

| jurisdiction must bear the cost of fringe lots within their area. Based

| on the Springfield Plaza experience, the Fairfax County staff took the
k_ position that church and commercial lots were not of sufficient size and

impact to justify the costs involved. Most potential Jocations are in

Fairfax County so further detailed analysis and fmplementation were not
1 pursued. However, an informal agreement with the Trinity Church has
allowed some parking to occur at this location, and the management at
Wards has also permitted informal use.

Because of the obvious value of fringe parking to public transit,
Fairfax County has embarked on a proaram to identify means of obtaining
| vacant lot locations, and constructing lots with the assistance of the

Virginia Department of Highways and Transportation. It is hoped that
f usable land may be obtained from developers, either through purchase or

other agreement, and large, efficient lots constructed.

The W&0D location at Kirkwood Road is a part of the proposed 1-66
i_ I Right-of-Way. VDH&T has strongly indicated that they would not permit
| | any uses of this area until the construction question is resolved. This
, has also been reflected in decreased maintenance on the existing lot at
! ' Washington Boulevard and Lee Highway, in the WA0D ROW, where only a por-
| ! tion of the available space is usable. A plan to upgrade the Jot to use
more of its capacity was presented to the Department as part of the fringe
parking program, but no action was taken. The recent decision to construct

| I-66 within the Beltway means these lots will be eliminated within the near

future.
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Discussions on the Maple Street location resulted in the Town

staff becoming invalved in identifying what they felt would be a more
suitable location. (Figure 10) An unused portion of a commercial lot
located behind the Giant Food Store on Glyndon Street with some 100
spaces was found, and its free use was allowed in return for Town
agreement to maintain the paved area, keep the lot clean, and carry
11ability insurance to protect the owner. The Town felt that the Tot
was desirable, if served by express bus service into the District.

This service, consisting of four buses per day by Route 5X was provided
by NVTC and Metro and the lot has proved quite satisfactory. In addi-
tion, existing 3V service was rerouted to serve the lot during the rush
hours.

Another location that offered great potential is the site of the
future Huntington Metrorail Station, in southern Fairfax County adjacent
to the City of Alexandria. The property has already been purchased and
is well situated to intercept commuters before they travel through
Alexandria in the A.M. period. This lot is currently under construction
by WMATA, and bus service is being planned. The Tot will offer fringe
parking in an area where there are few other available spaces.

In summary, the fringe parking concept offers potential for increased
transit usage. However, there are many institutional barriers to over-
come, and each JTocation presents different problems. Even with the
extensions of Metrorail, there will be areas where fringe parking will
be valuable, and a continuing effort to find and implement suitable Toca-

tions will be worthwhile.
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APPENDIX 1

REPRESENTATIVE BUS PRIORITY STUDIES

A. Dolley Madison Boulevard
B. George Washington Memorial Parkway

C. I-66 Busway
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July 19, 1974

AN ANALYSIS OF PREFERENTIAL BUS TREATMENT FOR

DOLLEY MADISON BOULEVARD

Dolley Madison Boulevard, from 1-495 to the beginning of the
George Washington Parkway, was studied to determine the feasibility
of preferential bus movements. The overall purpose of looking to
improved bus movement is to encourage a shift from auto to buses for
the commuting trip to downtown Washington. This shift would ease
congestion on the highway and surrounding streets, reduce air and

noise pollution, and conserve gasoline.

Much of the commuter traffic from the highly auto-oriented suburbs
of McLean and Vienna uses Dolley Madison Boulevard as a link with the
George Washington Parkway, and downtown Washington. It also leads to
Chain Bridge, another major route used by commuters. However, the
reaction of the commuters in the area to high-quality bus service has
been good, as evidenced by the almost capacity loads of the express buses
from the Tysons Corner lot. It is felt that if faster service can be
offered through preferential bus treatment, that it will result in greater

bus usage.
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HIGHWAY/TRAFFIC CHARACTERISTICS

The five-mile section of Dolley Madison Boulevard from Tysons Corner
to the GW Parkway is all four-lane divided highway, with partially limited
access. Traffic flows are quite heavy, with ADT of 33,165 on the section
from Route 309 (01d Dominion Drive) to 1-495. This means a peak morning
period flow of about 5,300 vehicles. The flows below Route 309 are some-

what less, with ADT of 26,632 and corresponding peak flows of 4,261.

Buses on the highway include up to 28 Reston and Sterling Park commuter
buses, seven Metrobus Route 37 (Capital Flyers) from Tysons, and others from
Metrobus Routes 5 and 25 which enter at the intersection of Chain Bridge Road.
The routes of the Reston buses are somewhat variable, but normally a total
of about 20 buses pass through the intersection at 0ld Dominfon Drive during
each peak 2-hour period, and 30 at Chain Bridge Road. The occupancy of these
buses is high for a suburban area. MNo exact figures are available, but spot

counts show the occupancy arocund 45 passengers (per 51 passenger bus).

The peaking characteristics of this section are somewhat different from
that of downtown areas. Because of normal delays on the GW Parkway, Chain
Bridge, and Cansl Road drivers must begin their morning trips early. There-
fore, the peak flow periods occur from approximately 7:15 to 8:00 A.M., with
some variations due to weather and other conditions. Waiting queues are sub-

stantially reduced after about 8:15 and have disappeared by 8:45.

In the evening peak, the traffic is dispersing into the suburban areas
i
and no major delays are found along Dolley Madison until its intersection with

I-495 at Tysons Corner. Because of this, the evening peak periods were not

included in the study. A-4



The signal timing on the highway plays a large part in the traffic

flows. Signals are located at the intersections with Anderson Drive,

Great Falls Road, 01d Dominion Drive, Churchill Road, Chain Bridge Road

and Kirby Road, and are all partially demand actuated. Because there is
considerable amounts of cross traffic at these intersections, green Ltime
on Dolley Madison is seldom longer than about 70 seconds. As the road is
four-lane, the traffic flows well, and the delays occur at the Intersection
locations. For this reason, this study focused on means of expediting bus

movement through the intersections.

DELAYS
It was necessary to quantify the bus delays, to reduce them to a factor
that would be comparable with construction costs. |f delay times were avail-
able, they could be converted to passenger time 'lost', and then into dollars

lost, for comparisons.

A series of field delay counts was made at each of the intersections
during weekday AM peak periods in April and May, 1974, Delay was defined as
the time from when a bus was first forced to stop by the gueue until it
cleared the signal. The bus route number, and approximate number of passen-
gers were noted in addition to the delay information. The delay chservations
were taken only during the period that delays were occuring, and not over the

entire theoretical two-hour '‘peak period'.
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It is obvious that delays will be a function of many variables,

including traffic volume, cross-street traffic, and weather. The survey
data shown were taken on a series of different weekdays, in two different

months, and are felt to be at least representative of the average conditions,

A summary of the survey is shown below:

Average number of Average Total Average Dels

Intersection Buses Observed Delay (Secs.) Bus (Secs.)
Great Falls Street (Rt.694) 14 509 36,3
01d Dominion Drive (Rt.309) 15 1,228 81.9
Churchill Road (Rt.687) 13 170 13.]
Chain Bridge Rd.(D1d Rt.123) 14 55 l
Kirby Road (Rt.695) 15 270 18.0

It is apparent from these figures that only two of the intersections,
Great Falls Street and Old Dominion Drive, deserve a more detailed analysls.
The 01d Dominion Drive intersection is the most critical in terms of delays.
Here the gqueues are often up to 250 yards long, with delays of two to three

light cyeles for buses during the busiest period.

The short delay times on Churchill Road and Chain Bridge Road are due
primarily to the light timing, which is closely coordinated with that at
01d Dominion. The lights at these two intersections change to allow the

''platoon' released at the 0ld Dominion light to move through without delay.

The signal at Kirby Road provides relatively longer green times for
Dolley Madison. The traffic is reasonably free-moving, and although long

gqueues develop, they clear well during the green periods.
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DELAY ANALYSIS

It is apparent that the intersection of Dolley Madison and Old
Dominion Drive offers the best potential for eliminating delays in bus
movements. To convert the delay times to a ''cost" figure, it is nec-
essary to use the average passenger load and obtain passenger-hours
delay. This figure can then be costed at dollars per hour to determine
the theoretical cost of the delays to the passengers and, therefore,

potential benefit to them. In formula form:

[total delay (bus-hours) ] [passenger/bus] [dollars/pass.-hour] = delay cost/day
(dollars)
Using b5 passengers per bus, and $3.00 per passenger hour, the total
daily cost of delay is ¢45.90/day, and with 250 working days/year, the

yearly cost is $11,475.

For the Great Falls Street intersection, using these same assumptions
and procedures, the yearly delay cost is $4,725. This again is potential

benefit savings for the users.

EHALYEIS OF POSSIBLE SOLUTIONS

There have been a number of methods used to expedite bus movements,
several of them already in use in the metropolitan Washington ared. These
methods usually involve counter-flow lanes {(using a lane in the of f-peak
flow direction for peak-flow rraffic), building an additional lane for

exclusive use by buses, giving buses special traffic signals and timing
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which allow them to go ahead of the traffic, or reserving one existing
lane for use by buses. The particular situation of Dolley Madison added
some constraints that eliminated several potential methods. One major
constraint is that because of the Metrorail system, the solution should

involve a minimum of new construction. When Metra rail is completed to

the Nutley Road Station, the number of buses, and probably autos alsao,
will be greatly reduced. Because of this, a practical useful life of
seven years will be used in the analysis. Another problem is that the
directional distribution of the traffic requires bhoth off-peak lanes to
be available, and so excludes the use of contra-flow laning. The amount
of peak direction traffic also precludes use of an existing lane for

buses only, as this would greatly overcapacitate the remaining lane.

It was felt that a combination of a special additienal lane and bus
signals at the intersections offered the greatest potential benefit. The
lane need not extend the entire length of the highway, but only a few
hundred yards, to allow the buses to bypass the queues. A special signal
light and timing could then be used to allow the buses to go before the
remainder of the traffic flow., This solution seems to be within the con-
straints, and still allow expeditous movement of the buses through the
congestion points, the intersections. This approach has been used by
Arlington County in the Rosslyn area, at Lynn Street and Wilson Boulevard,

and has been quite successful.
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IMPROVEMENT COSTS

01d Dominion Drive

The concept of the bus '"bypass'' lanes at the two intersections in
guestion, with special signal lights that would allow the buses to move
ahead of the queues, seems most promising. At the 0ld Deminion Drive
intersection, an evaluation of the project plans indicates that along
Dolley Madison Boulevard the highway right-of-way (ROW)} extends to an
average of 24 ft. beyond the edge of the pavement on the Southwest side.
There is a 2 ft. wide curb and gutter, and 10 ft. of additional graded
area for the first 350 ft, After this distance, the graded area expands

to a stabilized shoulder some 10 ft. wide.

Because the bypass lanes would be used for relatively slow speed
movement by buses and right turning vehicles, an 11 foot lane would be
sufficient, A lane this size could be constructed without purchase of
any property, and primarily in the existing graded or shoulder area. The
signal support pole, a utility pole, and some signs would have to be

relocated.

The most crucial aspect of this plan is the signalization. [t requires
a special signal for buses that would allow their priority movement though
the intersection during the peak period, and also be usable as a right turn
lane during other hours. The current controller at this intersection is an
putomatic Signal 1826-N, which is demand actuated, with a 3-phase capacity.
WDH is currently considering installing an Automatic Signal 90 series con-
troller at this intersection, and this controller would fit well into the

recommended bus lane project.
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The controller could be wired with a "preemptor' that, under certain
conditions would introduce a bus green signal into the cycle. These con-
ditions would include both a limited time of day and day of week, and
also the detected presence of a bus. The bus signal could be introduced
after the movements on Old Dominion Drive, and after the through green on
Dolley Madison Boulevard (see sketch). Using these, the bus would always
be able to bypass the queue, and never have to wait more than one-half the
cycle to move through the intersection. When no bus was present, the cycle

would simple continue as usual, with no bus signal being given.

Several areas deserve further consideration. Obviously, buses will
sometimes arrive at the rear of the queue while the signal is green for
Dolley Madison. They can then continue in the normal right hand lane if
the driver feels he will get through. Otherwise, he will go around the
queue in the bypass lane, and wait for the bus signal after the green cycle.
If a bus is just coming into the lane when the signal turns green for Dolley
Madison, the driver could merge into the left lane, much as buses coming out

of any bus stop turn-out.

It would be necessary to prohibit right turns from the bus lane during
the period when the bus signal is in use. Otherwise, complicated sensors to
distinguish cars from buses are necessary, and problems with the cars delay-
ing the buses become very complex. A count of right turns at this location
from 7:00 to 8:15 A.M. on a week day showed 157 vehicles turning. These
vehicles could turn right at Lewinsville Road, or Park Avenue, the next cross

street along Dolley Madison, and easily move to 01d Dominion. The 'hardware'
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to implement this signal would include the preemptor circuit, a 7-day
timer to activate the signal only during needed periods, sensors to
detect the bus presence, and a special signal head, with an arrow indi-
cating "thru green' for buses. Several additional signs indicating right

turns prohibited during the designated period would be necessary.

A breakdown of estimated construction costs is as follows. The costs
are based on unit figures obtained from the Arlington County DOT, and assume

a 1,000 ft. bus lane.

Grading and compacting $2,424
Paving 9,826
Relocating curb and gutter 1,925
Refocating signal and utility poles 1,500
Signing 900
Signalization 1,500

Total 518,075

A detailed explanation of costs is found in Appendix |. The signalizaticon

costs assume the 'preemptor' circuit is wired into the controller at the

factory, as the device is being prepared for the total intersection installation.

Great Falls Street

A variation of this approach is recommended at the Great Falls Street
intersection. Here, delays are not as long, and right turns must be permitted
(as they would be prohibited at Old Dominion Drive). As the basic objective

is to allow the buses to bypass queues, the short bus lane could be constructed
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on the existing 15 ft. shoulder area. This lane would be reserved for
right-turning cars and buses at all times. A 300 ft. 'merging' lane would
also be constructed along Dolley Madison on the eastern side. The buses
would bypass the queue and proceed with the normal green signal. They would
then merge into the traffic from the extended lane after passing through the
intersection. Signs instructing cars to 'wield to buses' could be posted

to assist the buses, (See drawing.)

This procedure would require no additional signals and would be very
similar to buses pulling inte traffic from a curb-side bus stop. The
shoulders are all wide encugh to accommodate the lanes with little addi-
tional grading. The incoming lane would be usable by right turning vehicles
even during the morning peak period, preferably with a "'right turn on red
after stop" condition to aid in clearing right turning vehicles from the

bus lane.

The costs for this project are shown below and detailed in Appendix |.

An incoming lane of 750 ft. and a '"merge'' lane of 300 ft. are assumed.

Grading §1,4398
Paving 10,317
New Signs __LLEEE
Total costs $13,015

It is sssumed that maintenance costs on the two intersections would not
be appreciably increased by the short lanes, and new signal equipment. For

this reason, no maintenance costs are included In the analysis.






Y BENEFIT/COST ANALYSIS

To compare these potential benefits, and construction costs, they must

both be referenced to a yearly basis. The construction cost can be con-
verted using a capital recovery factor, assuming a 7-year life, and 8%

interest on money.

01d Deminion:

$s18,075 (0.19207) = $3,472
ni Great Falls Street:
&l
= $2,500

; $13,015 (0.19207)

A comparison of these, with the yearly potential benefits show a

benefit/cost ratio:

| 01d Dominlon:
| §11,475/$3,472 = 3.3
Great Falls Street:

$4,725/52,500 = 1.9

il SUMMARY/CONCLUS | ON

] This analysis indicates sufficient benefit to warrant a by-pass lane
and signal at 0ld Dominion Drive, and bypass and merged lanes at Great Falls
Street. |In addition to the improved bus travel times, however, the lanes
| could also be used during all but a short period as right-turn lanes, as the
shoulder at Great Falls Street is already. This will be quite useful at
Dolley Madison, where right turns toward Mclean are frequently made, and no

separate lane is available.




For these reasons it is recommended that bus bypass lanes, and priority
signals with appropriate signaling and/or signing be Installed on Dalley
Madison Highway at 0ld Dominion Drive, and Great Falls Street to allow the
essentially undelayed movement of buses through these intersections during

the A.M. peak period.
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14 APPENDIX |

i CONSTRUCT ION ESTIMATES

. 01ld Dominion Drive:

1. Grading: §7. per cubic yard
(1.5') (350') (1) (1/27) (57) = $1,497
(0.5') (650') (11') (1/27) (§7) = s$927

2. Paving: (8") $18 per ton, 2 tons per cu.yd.
(0.67') (11') (1,000') (1/27) (2) 618) - $9,826
3. Relocating curb and gutter:
(350') ($5.50/Ft.) = $1,925
. Relocating utility pole, signs, etc:
$1,500
5. New signing:
3 @ $300. = $900.

Breat Falls Street: (Unit Costs as above)

1. Grading:
f (0.5') (1050') (11') (1/27) (37) = $1,498,
2. Paving:
(0.67') (11') (1,050) (1/27) (2) (518) = $10,318
It 3. Relocating poles, signs: HNot needed.
| 4. Hew signs:

4 g $300. = §1,200




APPENDIX 1-B

George Washington Memorial Parkway
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i "_I_' Northern Virginia
= ‘ Transportation Commission

| B Arlinglon Execulive Building B 2009 Morth 14th Street B Suite 300 W Arlinglon, Virginia 22207 W (703) 524-3322

August 27, 1975

AR EXAMINATION OF ALTERNATIVES FOR PREFERENTIAL BUS AND CAR POOL

TREATHMENT ON THE GEORGE WASHINGTON MEMORIAL PARKWAY.

This paper has been prepared as an examination of g proposal for insti-
tuting a bus/car pool priority lane on the George Washington Memorial
Parkway (GWMP), eastbound from Route 123 to Key or Roosevelt bridges.

The first analytical treatment of the concept was accomplished in Movembaer
1973 by the Northern Virginia Transportation Commission (NVTC) in the paper
"W Technical Analysis of Preferential Treatment for Buses and Car Pools on
the GWMP''. That paper was circulated and discussed by a number of agencies
including the National Park Service (NPS), the Metropolitan Washington
Council of Governments (COG) and the Arlington and Fairfax counties' trans-
portation staffs., These discussions brought out the need for more detailed
analysis of the GWMP proposal, including an examination of impacts on sur-
rounding roads, and implementation problems, as contained in this study.

The GWMP is one of the major commuting corridors for residents of
western Fairfax County to reach downtown D.C., both with autos and buses.
Public policy has recognized a need to encourage buses and car pools over
single-occupant vehicles, Therefore, the GWMP is a logical choice for
bus/car pool preferential treatment. Current severe congestion on the GWMP
means that a free-flowing preferential lane would substantially reduce travel
times for the commuter, and would therefore encourage transit/car pool use.
In so doing, such goals as reducing fuel consumption and air pol lution would

be reallized.
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Review of Existing Conditions

Buses: The Parkway is currently quite crowded in the morning peak period,
which greatly hinders the movement of buses. There are currently seven
scheduled buses on Route 3Z on the GWMP during the 7 - 9 A.M. period, many
of them with standees. There are also up to twenty-five Reston Commuter
buses that use the road, depending on conditions. In addition, up to seven
Route 25 buses that currently use Chain Bridge could easily be rerouted

down a GWMP preferential facility.

Autos: The map on the next page shows the GWMP in relation to the other
roads in the area. Table 1 below has recent traffic counts and occupancy
data on the roads that could reasonably be expected to affect, or be affec-
ted by, a GWMP preferential facility:

Table 1
7-9 A.M. Inbound Vehicle Dccupancy

Auto Rt.309 - 0ld Rt.123 - Chain Average #
Occupancy GWHP Dominion Dr. Bridge Road® of Total
| 3,866 1,149 1,229 79
2 5o 232 214 16
3 160 L6 35 3
4 or more 123 18 22 2
Total Vehicles: 5,099 1,745 1,500

Total Persons: 7,0BE

*Below entrance to GWMP, near Glebe Road.

As can be seen, the GWHMP currently has some 5,099 vehicles in the morning
peak period, which results in long delays, especially at the Spout Run merge
point. In all probability many of the car pools on 0ld Dominion Drive and
Chain Bridge Road are going into D.C., and could be diverted down the GWMP

if these long delays could be alleviated by priority treatment.
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‘E spout Run: Traffic flow on the GWMP is affected by vehicles merging into
w the Parkway from the Spout Run Parkway. The 7:00 A.M. to 9:00 A.M., counts
i for Spout Run are shown in Table 2.

il Table 2
/-9 A.M. Inbound Vehicle Occupancy on Spout Run Parkway

i Auto Occupancy Vehicles
| r 1,853
i 2 499
T 3 97
M i 82
g Buses 0
i TOTAL 2,531

L' This traffic utilizes two lanes on Spout Run during the peak merning

period. It is restricted to one lane to enable continuous flow during all

other periods.

. Bus Delays: The large traffic volumes on the Parkway result in delays to
the buses, which currently are subject to the same congested conditions as
autos. A survey of the A.M. peak period showed 34 buses, both Metrobus

and Dulles Airport on the section from Route 123 through the Spout Run merge.
;: The average travel time was 9 mins. 43 seconds, with several times as long

| as 16 minutes, compared with 7 mins. 30 seconds without queues. This means

. a potential savings of up to 84 minutes for some buses, and an average of

_? 2% minutes for all buses in the peak, a total of some 76 minutes of bus time
per day. The average time saving per bus is roughly equivalent to that

' obtained by the bus lanes on Arlington Boulevard.
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Alternative Preferential Treatment Methaods

There have been a number of proposed methods of preferential treat-
ment of car pools and buses on the GWMP. The three seeming to offer the
most potentlal are:

1. One inbound lane reserved for buses/car pools, with elther
(a) 2 or more, or (b) 3 or more, occupants.

2, Both inbound lanes reserved for buses/car pools {2 or more
occupants ).

3. Both inbound lanes reserved for buses/car pools, and, the

“"outbound' lanes used inbound for single occupancy vehicles.

In all of these, it is assumed that the preferential treatment would
start at the intersection with Dolley Madison Boulevard, as the traffic
between there and I1-495 is reasonably uncongested.

The construction of a third lane on the GWMP, from Spout Run to the
Roosevelt Bridge has been proposed a number of times. This additional
lane would allow one lane of Spout Run and two on the GWMP to flow con-
tinuously, and could be used with any of the ahove alternatives. It would
probably not in itself be sufficient to substantially alleviate delays due
to the amount of Spout Run traffic, and the complexity of the resulting
weaving movements around the Key and Roosevelt Bridges. The benefits gained
are partially a function of the method of preferential treatment on the GWMP,
and will require & detailed analysis of the potential for improvement to
each treatment alternative,

In analyzing the effects of each of these schemes, it is necessary to
make some assumptions concerning the diversion of car pool autos to the

GWMP from the other routes. It was assumed that all of the multiple~occupant
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vehicles using Chain Bridge Road would use 3 preferential lane on the
GWMP, and that 2/3's of those on 01d Dominion Drive would do so. These
are reasonable, and any shortfalls from them would probahbly be made up

by new car pools formed to take advantage of the faster travel. Therefore,
these assumptions should provide figures good enough for Indications of
possible usage,

With the above assumptions, each scheme can he analyzed. In all of
them, the basic number of buses using the lanes remains constant, and so
will not be specifically mentioned. This number Ts estimated at 37, which
includes seven Rt. 3Z, twenty-five Reston Commuter buses and five Rr. 25
buses from the previocus Chain Bridge Road route. The average occupancy
would be expected to be 45 for the two hour period. It should be polnted
out that the persons attracted out of the single occupant aute could easily
become transit riders instead of car poolers if more bus service is pro-
vided. The effect on the preferential lanes would be the same, until the
point was reached where car pools began to impede bus movements.

Also, it Is envisioned that the ramp to Key Bridge from the Parkway
would be opened for bus only use, to allow maximum flexibility of routing
for buses on the Parkway.

The 1(a) alternative, one lane of the existing facility for buses and

two or more person car pools, would result in approximately 1,700 vehicles
in the priority lane., The 1,700 vehicles would mean a preferential lane
that would not be free-flowing, but would have delays and back-ups. [t
would have the least disruption on the existing traffic patterns, but would

praovide little in the way of benefits to car pools and buses,




1{b) - restricting the preferential lane to buses and car pools of

three or more would create a much greater inbalance in the lanes. Some

382 car pools would be in the preferential lane, and 4,816 autos, in the
remaining lane. In reality, 3,600 vehicles is all that can be expected

to flow over one lane in a two-hour period. It could be expected that

the remainder of these autos In the non-preferential lane would be diverted
to another route, although hopefully many would be induced to change their
travel patterns and either form car pools or ride buses to take advantage
of the preferential facility.

It is difficult within the context of this paper to estimate how many
car pools would be formed, as drawing conclusions from Shirley Highway, the
only existing car pool route in the area, is somewhat questionable. However,
Table 3 gives some indication of the effects of a 10% and 20% diversion to
pooling. It is assumed that the non-preferential lane will continue to Mow
at capacity, and that the poolers would come out of the 'diverted' traffic.

Table 3

Effects of One Three-Or-More Person Car Pool/Bus Lane on GWMP

Current

Proposed 10% decrease 20% decrease

Conditions 1 and 2 Occup.autos 1 and 2 autos
Car Pools (3 or more) 382 519 657
1 & 2 Occup.autos remaining 3,600 3,600 3,600
1 & 2 ODccup.autos diverted 1,216 735 254
Buses 37 37 37

Persons carried,

Preferential lane 2,862 3,349 3,830
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As noted earlier, these figures include no increase in Eransit, other
than rerouting the existing service. In all probability, there would be
more service justified and utilized, which would bring the "persons per
lane'" figure even higher.

The problems with this application is primarily one of control ovar
the preferential lane. A free-flowing lane would be very inviting to
drivers standing still in the other lane, and only rigid enforcement
would prevent excessjve violations. However, as there are no turn-off
points, a police offjcer stationed at any of several locations could easily
apprehend violators. The knowledge that there was a good chance of spot
checks and that I1legal use of the lane would result in a fine would be
sufficient deterrent without the use of other barriers which are expensve
toe install (and remove, in the case of temporary anes) and probably would
not be effective without police enforcement.

There might alse be a problem with queues onto Rt. 123 In the early
stages of an implementation. Experience has shown that drivers will adjust
quickly to delays, and will divert to other faster routes, so the situation

would probably not continge long. Also the total number of vehicles entering
the Parkway would be less than at present. The expansion of the on-ramp to
the GWMP from one to two lanss, to allow tar pools and buyses speedy access
to the lanes, would be 3 low-cost addition to the program, that would add
greatly to its effectiveness,

The merge at Spout Run could be done in the same manner as presently,
with control by a traffie officer. The addition of a third lane below Spout

Run, mentiened earlier, might eliminate this necessity,
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The alternative 2, a two-lane preferential GWMP, would offer the

greatest advantages to buses and car poolers, but would result in consider-
able disruption to existing traffic. Only single-occupant vehicles would
be excluded, so any auto with two or more persons in it could travel.
Currently this would mean that there would be some 1,700 autos on the GWMP
during the peak two hours, and 3,866 diverted to other routes. Here, how-
ever, the free flow, and lack of queues, plus no delays at the Route 123
entrance, would no doubt result in a large number of new car pools. It
should be noted that a two-person '"pool' is not nearly as difficult to
form and maintain as a three or four person one, and so a larger diversion
to pooling would be expected. Also, the Shirley Highway experience has
shown that high speed bus service can attract a large number of riders.

The success of this plan would rest with providing services to aid
the commuter in his switch to transit or pooling. Specifically, several
well-placed fringe parking lots that would allow buses to stay on the major
routes, and so maintain fairly rapid travel times, while still 'drawing"
an the residential neighborhoods, would be needed. The existling lot at
Tysons Corner, which is filled to capacity almost every day, Is an example
of the success of this technique.

A car pool matching effort, aimed at the McLean area for instance, and
matching common residence areas with work ends, would give the commuters
assistance in forming car pools. Car pool matching techniques have been
developed by NVTC and COG, and are usable at this time, They are low-cost,
and could be administered through local institutions such as the community

associations,
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The combination of these improvements, along with some increased bus

service as needed, would give the individual driver an alternative to

continuing to drive alone, and would help deter the disruptive effects
of closing the Parkway to the single occupant vehicle.

It seems logical that this plan would include a bus/car pool only

Spout Run facility, although this would require further study. This

would eliminate the delays at the merge, and would allow the vehicles to

continue unobstructed to the bridge ramps.

A summary of the potential effects of this plan are in Table 4. The

decreases in the single occupant autos could be diverted to either car
g p

pocls or transit, but a 50/50 modal split is assumed for simplicity.

Table 4

Effects of a Two-Lane Preferential GWMP

Current
Proposed 20% decrease 0% decrease
Conditions s/0 autos s/o autos
Car pools (2 or more) 1,700 1,854 2,008
Single Occup.Autos diverted 3,866 3,093 2,320
Persons in Preferential
Lane 5,60k 6,377 7,150

From the viewpoint of providing large incentives to use buses and car

pools, as well as ease of enforcement and control, this is the best plan,

However, it would mean that under the best of conditions some 2,000 or more

cars would be put onto other routes such as Chain Bridge Road, and 01d

Dominion Drive, and this would result in additional queues, and delays on

these routes. This would have to be balanced against the benefits gained

from the preferential facility,
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Alternative 3, using the Northwest bound (outbound) lanes of the GWMP

as inbound in the A.M. peak, much as Rock Creek Parkway currently Is, secems
to offer the same advantages as Alternative 2 to transit and car pool users.
The problem is that free-flowing inbound lanes far single-occupant vehicles
would result in more, rather than less, auto usage, based an past experiences
from all parts of the country. It would also be necessary to develop signing
for alternate routes for northbound travelers, and extensive other signing

and barricades at ramps,

CONCLUSI0NS
It is apparent from this brief analysis that both buses and car pools

could benefit greatly from preferential treatment on the GWME. Preliminary
research to date has found no legal problems, and the enforcement is feasihle
given adequate manpower funding. The positive effects of reduced travel
times attracting more bus riders and car pools, and resulting In reduced

fuel consumption, air pollution, and traffic delays must be compared against
the probable negative impacts on the single-occcupant auta. This comparison

should provide a good basis for decision making on the issue.
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APPENDIX 1-C

I-66 BUSWAY




September 26, 1975

IMMEDIATE USE OF THE 1-66 RIGHT-OF-WAY

The NVTC staff's major objection to the approach taken by FHWA in
preparing their paper on the I-66 Corridor is that it failed to address
the issue of "what to do with the I-66 Right-of-Way (ROW) in the near
future". Although on page 3 they point out the need to utilize the ROW
as quickly as possible, all the alternative transit uses are oriented
toward providing access and supplementing the Metrorail system. Yet
Metrorail is at least four years away on the outer Vienna Line. The
long-term uses are certainly important, but the immediate use of the
land to improve transportation in the Corridor also deserves attention.

Obviously, as the I-66 ROW contains the planned Metrorail 1ine and
stations, there is a great deal of demand for transit in the I-66 Corri-
dor. Western Fairfax County is one of the fastest growing sections in
the region, with large population increases planned for the next five
years. This area does not have a great deal of bus service, and the
existing service is often not heavily utilized. One of the main reasons
for this is that the routes from this area to downtown, via Lee Highway
(Rt. 29-211), Rt. 7 or Rt. 50, are heavily congested. Bus service is
therefore slow, and expensive to run.

A logical use of a portion of the I-66 ROW is a two-lane busway
from the planned Vienna Station to the Glebe Road Station, or the Rosslyn
Station. The two lanes would be reversible, operating only in the peak

direction during peak pericds. Buses could collect passengers throughout
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the residential neighborhoods, and then enter the busway for an express

trip to the Glebe Road or Rosslyn Metrorail stations. "Fringe" lots

which have proven highly successful throughout the region could be con-

structed at reasonable cost at station Tocations.

This plan has a number of advantages:

7]

The roadway would be relatively inexpensive, as much

of the route is already roughly graded.

It could be implemented within a reasonable period of
time, perhaps operational within two years, as the
design and construction are simple.

The express routing would allow many buses from Fairfax
to make a second peak-period trip, thereby increasing
their productivity.

As the rail line to Vienna progresses, the bus lanes
could be used to provide feeder bus service to the
stations.

The provision of express bus service would be a good
step toward attracting the commuters in this area to
transit, so that when Metrorail is constructed it has
an established ridership to build on. Longer trips
benefit most from express service, and so transit is
most attractive for these trips.

The projections of growth in the I-66 Corridor indicate
that some form of improved transit service is needed.

The Shirley Busway has shown the ability of quality bus




service to attract riders, and to carry large
numbers of persons in a small number of Janes.

Probably the most difficult technical issue would be at intersec-
tions with roads. Grade separation could be provided by Metro, if the
rail line is committed. Otherwise, or even as an interim measure, it
might be necessary to provide some form of pre-emptory signals or bar-
riers, perhaps like a railroad crossing, at the intersections.

Indications are that when the Rosslyn Metrorail station opens, many
buses will not make the time-consuming trip downtown, and so will be
available for other routings and uses, This will allow more extensive
service to be offered in the areas served by the bus lanes. The fares
from the outer areas are relatively high, and as the trips would be
primarily express, the buses should be near the break-even point.

The question of how far to extend the lanes is one that must be
explored, The lanes should run at least to the Glebe Road station.

From there they could be continued over the old W&OD ROW to the Rosslyn
station. This would require additional construction, and probably include
two overpasses over Lee Highway. as the ROW is elevated along much of the
section. An alternative would be to route the buses down Fairfax Drive,
and perhaps Arlington Boulevard to the Rosslyn station. The decision

will have to take into account how much additional costs and time are
involved in constructing the W&0D lanes, how lonag they would be usable
before the Glebe Road station is operational, and how soon the cut-and-
cover construction on Fairfax Drive would be completed to allow bus usage.
Some form of preferential treatment, even on existing roads, should be

provided to prevent undue delays to an otherwise express trip.
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The Dulles Access Road extension as a bus lane connecting into
the I1-66 lane makes a great deal of sense, too. The Reston-Herndon-
Northern Vienna area is projected to more than double in population
within five years. The major transit commuter access is the Dulles
Access Road, which is closed to most of the auto commuter traffic.

Even without preferential treatment, some 25 buses come from Reston
today, at fares higher than the normal Metrobus ones. Additional bus
lanes would no doubt continue this trend of high ridership, which would
relieve some congestion on the heavily used Rt. 7 area.

The issue of car pool use of the lanes must be addressed. Again,
Shirley Highway has shown that preferential treatment results in more
car pool formation. However, in this situation the only terminus for
the poolers would be the radial highways, as there is no parking at the
close-in Metrorail stations. Also, car pool use would necessitate grade-
separated intersections, at much higher expense and delay. The use of
the lanes would probably greatly encourage the long-range commuter,
from Manassas for example, to car pool, so the guestion would reguire
study of these benefits vs. the resulting problems. A car pool facility
into the West Falls Church Station, with expanded parking, might be an
acceptable solution.

The bus lanes. and & wide strip for Metrorail construction, would
take up much less than the total width available in the I-66 ROW. As
mentioned in the FHWA paper, bike trails and other park-type facilities
could be built here. Off-peak and weekend usage of the lanes could

include a number of ftems. Buses and limousines to Dulles Afrport could
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use the roadway, as could perhaps an occasional bus to "outer" areas
such as Reston. However, most off-peak buses would retain their
present routing, to make service available to the maximum number of
residents. Weekend use might preclude any buses, and consist of bikes
and hikers, in conjunction with the “"park" use of the remaining ROW.
This concept would not only mitigate some environmental impacts, but

provide needed park space to Northern Virginians.
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APPENDIX 2

ANALYSIS OF RIDERSHIP GROWTH FROM BUS IMPROVEMENTS
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CORRIDOR STUDY

TRANSIT SERVICE IMPROVEMENTS

Phase 1 of the WMATA bus service expansion program was implemented

in April, 1974. This phase added 100 buses to the WMATA fleet in the

metropolitan area (27 in Northern Virginia). The buses were assigned

to established peak period routes to relieve overcrowding and provide

improved frequency of service so as to attract additional patronage.

Specific improvements in the study corridors are detailed below, and

indicate ridership as of May, 1976.

Northwest Corridor

1s

Route 3M, McLean to 11th & E Streets, N.W., via 01d Dominion

Drive, Lee Highway, Rosslyn, Georgetown, and Farragut Square.

Two additional trips in the AM peak period and one additional

trip in the PM peak period. Since there were only three daily
trips operated on this route prior to Phase I (one AM and two PM},
this represents a 100% increase in service for residents along

01d Deminion Drive.

Route 3Z. Tysons Corner to Southwest Mall Express via Dolley

Madison Boulevard, G.W. Parkway, Roosevelt Bridge, Foggy Bottom,
Farraqut Square, and Federal Triangle.

Two additional trips in both the AM and PM peak periods which
increased service to a total of 14 trips daily. Ridership on
this route now averages 48 passengers per trip, and the Tysons
Corner fringe parking lot (the only pick-up point for this route

in Virginia) is filled to capacity every day.
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Southeast Corridor

1.

Route 11P, Mount Vernon to Pentagon via Fort Hunt Road and
the G.W. Parkway. This route stops in Alexandria only at
Hunting Towers and at King and Washington Streets, and
operates over the bus priority lane on North Washington
Street.

Two additional trips daily (one A.M. and one P.M.) which
doubled the service offered prior to Phase I. Ridership

has also doubled and averages 47 passengers per trip.

Route 11Y, Mount Vernon to Farragut Square via G.W.Parkway.
This route operates as an express through Alexandria and
utilizes the N. Washington Street bus priority lane.

Two A.M. and two P.M. trips were added to this route to Sup-
plement the singe A.M. and P.M. trip operated previously.

Ridership has more than doubled and presently averages 43

passengers per irip.

Phase IIT of the WMATA bus service expansion program was implemented

in September 1974, which involved the addition of 151 buses ta the WMATA
fleet (42 in Northern Virginia). The major emphasis in this phase was
to establish new routes to serve new residential and commercial develop-
ments, both in peak periods and off-peak hours, including weekends. 1In
addition, some established routes were modified and extended to improve
service and attract new ridership. Following are the specific corridor

improvements.
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Northwest Corridor

1.

Tysons Corner, Falls Church, Lee Highway, Rosslyn, George-

town, and Farragut Square.

Two additional peak period trips daily (one A.M. and one

P.M.) which doubled the rush hour service offered prior to

Phase 111, In addition, expanded counterflow, midday,

evening and Saturday service was scheduled on this route.
Subsequent to Phase III, this service was rerouted in the
Tysons Corner area to serve the new Westpark office development.
Route 3C, N. Arlington to 11th & E Streets, N.W., via Military
Road, Lee Highway, Rosslyn, Georgetown and Farragut Square.

This peak period service was extended in North Arlington via

new Glebe Road to serve the new residential community of Golf
Club Manor on the Arlington-Fairfax County boundary.

Route 5X, Vienna Fringe Parking Lot to Federal Triangle.

Express via the Pentagon and Southwest Mall.

This new route was established to serve the new fringe parking
lot provided by the Town of Vienna. Four daily trips are opera-
ted which carry an average load of 35 passengers each.

Routes 23S and 23T, Tyson's Corner to Crystal City via MclLean,

07d Dominion Drive and Glebe Road.
This new route was established to provide daily service between
the residential communities of MclLean and North Arlington and

the employment complex at Crystal City. The route also serves




o

several major shopping centers, including Tysons Corner
and provides a cross-county connection which previously
did not exist. Current ridership averages over 900 pas-
sengers each weekday.

Reston Contract Service, two buses for both the A.M. and

P.M. peak periods were provided to the Reston Commuter Bus,
Inc., for expanded service on their community-based commuter

service between Reston and Washington, D.C.

Southeast Corridor

i

Jeff. Davis Highway and Crystal City. This route was extended
from Belleview to Mount Vernon via U.S. Highway 1 and Va. High-
way 235 to provide direct Pentagon service to the U.5. 1 cor-
ridor and to provide service for the first time to residents

of the Riverside Fstates community along Va. Highway 235.

Route 11M, Beacon Hill to Union Station via Alexandria, G.W.
Parkway, Independence Avenue and 1st Street, N.E. This route
utilizes the N. Washington Street bus priority lanes. The
route was extended from its original terminal at Southwest Mall
in order to provide direct service to Capitol Hill and Union
Station.

Route 11W, Woodlawn te Federal Triangle via Pinewood Lake,
Sherwood Hall Lane, Belleview and G.W. Parkway.

This new route was established to provide peak period and off-

peak service to the newly developed residential communities in
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the Woodlawn area of Fairfax County and to provide service
for the first time to residents along Sherwood Hall Lane.

In peak periods, this route utilizes the N. Washington Street
bus priority lane and operates express through Alexandria.
Twelve peak period trips (6 A.M. and 6 P.M.) are operated on

this route carrying an average of 45 passengers per trip.
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APPENDIX 3

PRELIMINARY STUDY OF A FEEDER BUSWAY TO THE
DUNN LORING STATION (W&OD)
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July 1974

PRELIMINARY FEASIBILITY STUDY OF A FEEDER BUSWAY

TO DUNN LORING STATION

Introduction

The Washington and 0ld Dominien right-of-way in Vienna from
Church Street to Gallows Road is being studied by Vienna and the
Northern Virginia Transportation Commission for use as an exclusive
commuter busway. This proposed busway would enable rush hour feeder
bus service to be provided to the Dunn Loring Metro Station wvia the
W&0D right-of-way. The development of this direct route to the Dunn
Loring Station should divert many commuters fFrom the Vienna Statlon
to the Dunn Loring Station. This shift will increase the capability
of the Vienna Station to serve commuters from other areas such as
Fairfax City, Centreville, and Manassas. |t should also reduce con-
gestion on the major arteries feeding these two stations. The objective
of the WeDD busway 7s & better use of the entire Metro system within

the Vienna area.

PurEose

The purpose of this study is to determine the feasibility of using

the WEOD right-of-way for an exclusive commuter busway, by analyzing

the benefits and costs of implementing the busway.




Study Design

The first step in the study was to determine benefits attributable
to the We0OD busway. Benefit data was obtained by determining study zones,
estimating feeder bus ridership by zone and comparing travel times of
proposed 1990 busway routes with the 1990 proposed WMATA bus routes.
Ridership and bus travel times were used to determine daily commuter
time savings per zone. Daily commuter time savings multiplied by a .
three dollar value of time yielded daily passenger cost savings. These
savings multiplied by 252 give the total yearly benefit per zone. The

cost of implementing the busway was developed by examining the WeQD

right-of-way and generally estimating the amount of construction required, |
Finally, the benefit/cost data was analyzed to determine the economic
feasibility of the busway project. |If benefits exceed cost, the busway

is feasible within the limitations and assumptions of the analysis.

Ridership

Ridership was determined by the number of feeder bus trips emanating
from predetermined zones. These zones were obtained from a list of traffic
analysis zones developed in the 1968 Traffic, Revenue and Operating Costs
Study (Net Income Analysis) prepared for the Washington Metropolitan Area
Transit Authority by W. C. Gillman Company, Inc., and Alan M. Voorhees and
Associates. Zones in the study area were chosen according to their approxi-
mate location near the WeOD right-of-way (see Appendix 1). 1990 population
estimates were also taken from this study.

The following chart illustrates the population of each selected NIA

Zone.,
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N1A® Zone Population

576 5,149
577 8,082
6l 10,992
645 8,313
646 74995
647 h,159
6L8 5,755
650 3,718

#Taken from 1968 NIA computer tabs.

In order to develop ridership figures by zones, it was necessary
to estimate the percentage of transit trips that actually would use the
feeder bus. The only available modal split data by zone did not list
feeder bus ridership. Instead, this breakout listed only transit rider-
ship, (see Appendix !1) which included any auto trip using transit for
part of the trip. This meant that transit trips would include some trips
which would not use the feeder bus for travel to the Metro station. The
1968 NIA study results, indicating 60 percent feeder bus arrivals at the
Vienna Metro Station were assumed for this study. (See Appendix I1.)

An estimate of feeder bus ridership by zone is shown on the follewing

chart.
Peak Z-hour
NIA Zone Feeder Bus Ridership

576 133
L77 132
BLk 132
E45 239
BLE 136
E47 71
LB B6
650 33

Total 962

These figures were assumed to be the same for both merning and evening

peak periods.
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Network

The first step in designating a network is to establish zone
population centroids. This is necessary because time and distance
figures are based on mileage from each zone centroid to Dunn Loring
Station,

Data on 1990 population density distribution by NIA zone was not
available from WHATA or Washington Metropalitan Council of Governments.
In lieu of this, the centroids for the study zones considered were
based upon street densities taken from the 1968 Metro map prepared for
COG by Alr Survey Corporation.

Centroids were established by placing a zonal overlay chart on
the COG map and estimating the area of greatest population density
within each zone., |In order to determine centroids in this manner,
it was assumed that the area of greatest street density within a zone
also represented the area of greatest zonal population density.

Zone 650 has two centroids because the We0D divides the zones,
Therefore, the zone has the characteristics of two separate zones.
Zone 648 has two centroids because of its unusual shape and the fact

that it has twoe separate population centers.
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1990 Proposed WHMATA Bus Network

After the centroids were determined, it was necessary to designate
two separate bus networks. The networks designated for comparison were
the 1990 proposed WMATA routes (see Appendix 111 - IV) and a network assuming
construction of the WeOD exclusive busway. The Vienna street system was
assumed to be the same in both cases, except for the busway on the WEOD
right-of-way and a reversible Gallows Road bus lane. Travel times on each
network were calculated and trips were assigned to the network showing
the greatest time saving.

The following are estimated travel times for the 1990 proposed WMATA

bus network.

TIMES VIA 1590 PROPOSED WMATA BUS ROUTES

(From Centroid to Dunn Loring Station)

1 Time (Minutes)
Centroid Distance Wa[kz Tranﬁitl Total
I 5.9 3 19.6 23
e 4.7 0 15 15
18 3.6 6 Y% 13
28 5.1 4.5 24 29
30 3.9 ] 18.6 19
36 3.8 5 16.8 22
Lo 4.8 0 24 24
L3 4 3.3 19.2 23
54 1.4 25 6 9
58 9 3.5 3 7

1. Ave. bus speed for WVEM bus line was projected as 12.3
mph (1968 NIA Study, p, 19)

Rail distance between Vienna and Dunn Loring was 2.42
miles with elapsed time between stations projected as
220 seconds. (1968 NIA Study, p. 91)

2. Based uoon walking speed of mph between centroid and
feeder bus route.
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We 0D Network

A WEOD route structure was then developed in order to compare
minimum times with the 1990 proposed WMATA routes. This analysis
revealed that travel times from every study zone were reduced by
use of the WEeOD proposed busway.

The minimum time netwerk was derived by a method similar to the
critical path method. MNodes were placed at all major intersections
and distances were computed between these intersections. The quickest
route was selected by calculating all possible routes to the Dunn Loring
Station from each centroid. In examining the paths it was discovered
that centroids 1 and 4 could be combined on the same route with only a
two-minute time penalty for centroid one. Similarly centroids 40 and
43 were combined with centroid 36 to further reduce the number of
routes necessary. This resulted in one additional minute being added
to the total trip time of 40 and 43 respectively. It was felt that
these were more practical in terms of bus use, and would give a more
realistic compariscn of networks,

This process resulted in the route structure as shown on the next

page.
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ROUTE STRUCTURE VIA W& 0D BUSWAY UPGRADE

Ok Courthousa Rd,

Baulah Rd.

Elactric Ava.

Tapowinge Rd.

O Minimum Node Path Sequence From Zone Canfroids
DUNN LORING _
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The following chart gives a time comparison between the 1990

proposed WMATA bus system and the WE0D busway system.

TIME COMPARISON

1950 WMATA Bus Sytem vs. 1950 WeOD Busway System

A B A - B
Centroid 1990 ;ﬁ;;; Routes 1990 We0D Busway Routes Time Saving
| 23 15 i
4 15 7 8
18 13 9 b
28 29 16 13
30 19 7 12
36 22 8 14
40 2k 15 9
43 23 13 10
54 9 5 4
58 7 5 2
The following chart is a summary of benefit data. It gives the total

yearly commuter benefit for the Ws0D busway. The commuter benefit 1s the

amount of passenger time saved per year at a value of three dallars per hour.
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The next step in the analysis was to determine busway costs. Bus-
way cost development was necessary in order to establish the project's
benefit/cost relationship. These costs were developed after a general
field survey of the WEOD right-of-way to estimate construction require-
ments. Unit cost estimates provided by Arlington County DOT (Appendix V)
were used to compile the following estimated busway construction costs.

Actual computations are provided as Appendix VI.

BUSWAY CONSTRUCTION COSTS

Excavation

1. 100 yrds. minor grading = on busway $1,554

2. 100 yds. minor grading - to extend Branch to WeOD 1,554

3. 1.2 mi. minor grading - Gallows bus lane 37,296

4. 400 yrds major grading - on busway 12,439

5. Widen 3 street crossings 3,108

6. Widen approach to Gallows Road 2,072

7 Fill and compacting 6,662

Total Excavation Costs 564,685
Culverts

. & = 18" $1,800

2., 3 - 24m 2,100

Total Culvert Costs 53,900

Guard Rails

1. 1% mi. at $6. per linear ft, 547,520
Crossings

1. 3 RR-type guarded crossings - Park, Electric, 536,000

2. 1 Signal light crossing - Hap]g?dar 20,500

Total Crossing Cost 556,500
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Ditch

1. 100 yrds of 4'' paved ditch

pavement - 8'' deep

1. 2.5 mi. of busway $141,504
2. 100 yds.- to extend Branch Avenue 3,216

3. 1.2 mi. - Gallows bus lane 33,961
Total Paving Costs $178,681

Maintenance Losts

41,900 per lane mile per year X 3,1 miles (45,890)

e —

Total Construction Cost $351,76]
(Excluding Maintenance Costs)

To obtain total W&0D busway construction costs, all costs were added

except maintenance. Maintenance costs were accrued on an annual basis at
a rate of $1,900 per year per lane/mile, so they could not be added to
total construction costs until construction costs were converted to a
yearly figure. This conversion was made by using a chart which listed
the capital recovery factor necessary to repay the principal plus 8%
interest over a service life of 20 years.

Once the yearly capital recovery amount was determined, the yearly
maintenance costs were sdded to determine total costs per year. Total
cost per year was used as the base figure In the benefit/cost comparison.

The following figures show how total costs per year were derived.




s b

Capital cost per year Total construction cost x CRF
Capital cost per year = 5351,761 (,10186)

Capital cost per year = §35,830

In order to obtain total cost per year, malintenance cost per year
must be added to capital cost per vear.

Total cost per year = yearly maintenance cost 4 yearly capital cost.

Total cost per year = 55 890 + $35,830

Total cost per year = §4), 720

The final phase of our analysis was a comparison of calculated benefit/
cost data. This comparison provides a ratio of the benefits to the costs
associated with the busway project. The following is a comparison of

derived benefit/cost data.

Yearly Benefit/cost = $192,686/541,720 = 4.62 to 1
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Conclusions

. The busway has a benefit/cost ratio of approximately 4.62 to 1,

therefore, it appears economically desirable,

2. The busway can offer impressive time savings as opposed to using

the 1990 proposed WMATA bus routes.

On some routes the busway saves as much as 14 minutes.

3. Further detailed analysis of the WeOD busway seems justified. An

in depth study of ridership and costs should be made when 1994 data

becomes avallable.

Summarz

This study has attempted to develop ridership estimates and optimum

bus networks in relation to developing the W&OD right-of-way. The yearly

time saving benefit was computed and then compared to the estimated W&OD

construction costs. This comparison was provided to give an idea as to
the feasibility of establishing the busway,

This study is merely an attempt to consider the initial feasibillty
of establishing the Ws0D busway. Its scope has been limited to provide
only preliminary figures. |Ideally, this report will pave the way for a
more detailed study at some future point in time.

The following is a list of assumptions used in the analysis.

A. Ridership
1. Zonal transit trip data taken from 1368 NIA was reasonably

accurate for 1990 estimates.



Feeder bus ridership by zone would approximate NIA modal

split arrival figures given for each Vienna Metro Station.
Feeder bus riders from desginated study zones destined for
Vienna Station could be diverted to Dunn Loring Station if
the We0OD busway provided a travel time saving.

AM and PM peak period ridership would be the same. Therefore,
daily ridership would be the total of AM and PM peak Z-hour
periods,

Zpnes relatively contiguous to the WEOD right-of-way would

draw the majority of riders,

B. Network

1%

Areas of greatest street density within a zone also contained
the highest population density.

Feeder bus riders would emanate from population centroids.

1990 Met rp average bus speed for residential areas was 12.3 mph.
(1968 NIA study)

Commuters travel by fastest route avallable.

40 mph. was the average speed for the entire busway.

The most realistic busway system would serve adjacent centroids
with one route whenever possible.

Bus waiting times for the two bus systems were assumed to be
the same and were therefore not considered.

Average walking speed was estimated to be 4 mph.

Rail trip from Vienna Station to Dunn Loring Station would take

220 seconds (1968 NIA Study, p. 91).
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Costs

1. Assumed 8% annual interest for 20 years on construction

COoSts.

Maintenance costs were considered since they are a part

of total busway costs.

Interest was not applied to maintenance costs because 1t was
assumed they were paid annually out of operating revenue.
Bus operating costs for both netwarks would be the same, so
they were not included.

L, A reversible bus lane would be used on Gallows Road.

0. Benefits
1. Use 5$3.00 per hour for passenger time savings.

2. Assume 252 workdays per year.
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(1968 NIA Study Computer Tabs)

APPENDIX 11

TABLE |
PEAK 2-HOUR MODAL SPLIT

BY ZONE

1990 PEAK ONE HOUR STATION ARRIVALS

Walk

Bus

Drive & Park
Passenger

Kiss=n=-Ride

Totals

{1968 NIA Study)

Vienna~

27
2,778
1,114

223

600

L,742
A-60

Auto Driver Auto Passenger Transit
Zone Trips 4 Trips 4 Trips & |Person Trips
576 525 |56.5 183 19.7 221 23.8 929
577 844 | 62.5 286 21.2 220 16.3 1,350
644 gkl [63.6 321 21.6 220  14.8 1,485
645 1,087 8.4 374 20,1 298 21.4 1,859
646 1,081 |64.7 362 21.7 227 13.6 1,670
647 604 |65.3 203 21.9 118 12.8 925
648 721 65.0 243 21.9 14 13.0 1,108
650 316 |66.5 104 | 21.9 55 11.6 475
TABLE 2

Dunn Loring

120
877
188

38
237

1,460




NUTLEY ROAD-1990 APPENDIX 111
Node No 743

PROPOSED

e

GALLOWS R
A

i L
 J
SO
L |

O= Buses per peak hour from 1968 NIA Study

William

Princé€

.
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APPENDIX V

Excavation - $7. per cubic yd.
Fill and compacting $8. per yd,
Culverts

18" $18. linear ft.
Elf“ s?a 1] [}

Guard Rail
$6.00 per ft.
Paved Ditch - 4" deep

$18. per ton
ydz x 1,B- tons

Crossing
$15,000/signal ITght or $12,000/qgate.
Paving $18 per ton for 8" pavement
ydg x 2 = tons

Signal - time coordinated at Maple with adjacent signals

$5,500 and cost for signal at Maple,

Maintenance/per lane mi (Jim Kelly, Hwy. Dept)
51,900 per yr. Cr.. 30650
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APPEHDIX VI

COST FORMULAS

Excavation

1.

100 yards minor grading
(20" wide) (1' deep) (300' long) (1/27) ($7) = $1,554

2. see 1, 100 yards minor grading 1,564
3. 1.2 mi. of minor grading
(20" wide)(1' deep) (11,616' long)(1/27) (57)= 37,296
4, 400 yrds, major grading
(20" wide) (2' deep) (1200' long) (1/27) (57)= 12,439
5. Widen 3 street crossings
Average width of 10', 12 sections, 4 toa %, /) Lh
crossing g A
SN
(12 (&' deep) (200' long) 10" wide)(1/27) (57)= 3,108
6. MWiden approach to Gallows Road
see Diagram in #5
1 merge point with two sides
(2) (10" wide) (2' deep) (200' long) (1/27) (§7)= 2,072
7. Fill and compacting
2 (£) (50"wide) (15" deep) (25'1ong) (1/27)(58) = 56,662
Culverts
18" = 4 (25' Long) ($18) = $1,800
24 = 3 (25' Long) ($28) = 2,100
Guard Rall
14 miles
(7,920') ($6) = $47,520

A-64




F.

APPENDIX X ({cont.)

Crossings
1. 3 crossings at 12,000 = §36,000
2. 1 crossing for Maple

15,000 + 5,500 = 20,500

Ditch

—— 4 ——
;] ¥
.0 converts cu.yrds. to tons
’ w for ditch paving

(4'wide) (300" long) (1/3'thick) (1/27) (1.8) (518) = §475

Pavement
1. 2.5 miles of busway
(12" wide) (13,200 long) (2/3' deep) (1/27) (2)  ($18) = $141,50h
2. Pave 100 yds to extend Branch Avenue
(12'wide) (300' long) (2/3'deep)(1/27) (2) (518) = 43,216
3, 0.6 miles of busway at Gallows Road

(12" wide) (2,168 long) (2/3' deep) (1/27)(2) ($18) = 433,961

Maintenance Costs

3.1 mi. at $1900/1ane mi. = $7,030 per yr.
(20 yrs) ($7,030) = $140,600
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APPENDIX 4

CONCLUSIONS FROM PHASES 1 & II, ALEXANDRIA
COLLECTOR-DISTRIBUTOR STUDY
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