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FOREWORD

This study has been undertaken by Barton-Aschman
Associates, Inc. under the auspices of the Northern
Virginia Transportation Commission with funding
contributed by the Urban Mass Transit Administration
of the Federal Department of Transportation.

The active participation throughout the study of
many agencies, aroups and individuals 15 acknow-
ledged. Particular appreciation is extended to the
staffs of NVTC, the Alexandria City Manager's Office
and the Department of Planning and Community Develop-
ment, for their constant advice and the contribution
of invaluable detailed knowledge of the study area;
also, to the staff of the Metropolitan Washington
Council of Governments, Department of Transportation
Planning for their cooperation in the use of the TRIMS
model, and to the Washington Metropolitan Area
Transit Authority for much of the background infor-
mation on the proposed Metro stations.

The cover design is adapted from an illustration belonging
%0 the Alexandria Bicentennial Commission and is reproduced
with their kind permission.
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Infroduction

The Problem

The City of Alexandria, faces a familiar problem in planning
for its transportation needs over the next few decades.

The dilerma is essentialiy one of "How much and where will
public transit be needed". The advent of Metro service,
currently programmed for 1979 introduces a major new
option to the existing range of transportation choices,
and it has not until now been clear what effect Metro
would have on the patterns of movement in the downtown
area. Whereas movement patterns in the central area

are north-south, to and from Washington, D. C,, it is
clear that Metro service to the Braddock Road and King
Street stations will reorient much local traffic into
east-west movements to and from these stations.

The decision to locate the Metro line approximately 1 mile west
of the downtown area was a complicated one, but essentially
involves the choice between a more easterly route which

would have disrupted many neighborhoods, and the present

route which takes advantage of an existing railroad right-of-way
The King Street and Braddock Road stations will provide

for bus access, and kiss/ride car parking but no permanent
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parking. In addition, there are questions concerning the
jnternal transit needs between various parts of the central
drea. Alexandria is changing. + has experienced massive
spurts of growth on the North Waterfront and rejuvenation of
significant parts of its retail areas in recent years. Indica-
tions are that more growth in jobs and homes can be expected,
as well as increasing numbers of tourists. What will be

the future needs for movement between neighborhoods and
shops; between homes and local jobs; between tourist
attractions? Furthermore, is there a viable alternative

to local public transit service as provided by Metrobuses,
which can batter satisfy transportation demands on a smaller
scale?

This study attempts to come to grips with these questions
and to answer them in terms of an efficient small-vehicle
system which is sensitive to the historic urban fabric

af Alexandria as well as seryving a demonstrable demand.

The cooperation of the Northern Virginia Transportation
Commission {(NVTC) which funded the study, the staff of

City of Alexandria's City Managers Office, Planning and
Community Development Department, Public Works and Traffic
Departments has been greatly appreciated throughout. Also,
the willingness of many community representatives and other
public officials to discuss a variety of issues raised

by the study has been of inestimable value.

Definitions

During the course of this report many terms are used which
may not be commonly understood by persons unfamiliar with
the planning and transportation planning process. Many of
these are at the end of this report
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Study Purpose S5tudy Methodology

This report contains the findings of Phase I of a two- The study area has been defined as being bounded on the

part study. The study was conceived in two paris in west by the Southern Railroad line, on the north by the

order first to determine what "generic" type of transit northern 1imits of development along the George Washington

systam would best suit the needs of the study area, and Parkway, on the south by the Beltway and Telegraph Road,

secondly to detail that system in terms of specifications and on the sast by the Potomac River. The Railroad, beltway,

for implementation and operation. and Potomac River all present physical barriers to movement
and channel traffic through a few portals into and out of

The purposes of the study are set out below in five the study area.

major study areas. Of these, the first four are accom-

plished in Phase 1 as represented in this report.

s To forecast the future pattern and level of demand for
transportation in the central area, based on a range of
land use assumptions.

s To determine whether a small-scale transit system would
be feasible to move these trips within the central area,
and out to the Metro Stations.

s To investigate a variety of small transit systems and A
to select a type of system based on level of demand , 2
urban design, operational and community acceptance ori=
teria. The systems to be investigated included Fixed
Guideway, Specialized Bus, and Light-Rail. Large-

Seale Metrobuses were excluded from the analysis. E

s To recommend a series of corridors within which the —
demand could be satisfied while at the same time having L Bt .
positive benefits for the community and supporting de- I S R
sireabhle land-use patterns. > -

® Ts detail the final system as to vehicle specifications,
specific routes. timetable, fare structure, operational Figure 2 . :
and maintenance personnel, capital and operating costs. STUDY AREA IN RELATION TO THE CITY — ——




Figure 3
WORK SEQUENCE DIAGRAM-PHASE 1

w101
ahrunii
"

wmlop Uk
wif fawl
sl Geals

etk

i Gpalain

et
e eann

Ty

Esmnas agelasy

huimEkla daTa
Lypical Apatems
tn amca Uelogery




The design year for the study is 1992. This coincides
with the final year for which regional population and

land use projections have been made by the Metropoliitan
Washington Council of Governments (COG). The significance
of this date will be made clearer in due course,

Fhase I of the study commenced with a series of studies
in the areas of Urban Design, Land Activity Forecasting,
Transportation Patronage Modelling, Community Input and
Technological Analysis. It was considered important

to determine the feasibility of a Mini-Transit system

not only on the basis of demand projections, but also

in relation to its aesthetic, socip-economic and environ-
mental effects on the study area.

In order to determine how many daily trips would probably

be made in the study area in 1992, it was first necessary

to make certain assumptions as to the future pattern of land
uses, the density of development, and growth of population,
jobs, and income.

Since 1992 1s almost 20 years into the future a single
precise pattern of growth cannot be forecast. It was
therefore decided to base the study on two alternative
growth patterns which would represent the probable extremes.
A Residential Growth Mede]l was thus prepared which projected
a bias toward residential development in those parts of the
study area where growth was anticipated. A Commercial
Growth Madel on the other hand projected a bias towards
office, retail and industrial employment. In both models,
several City departments were consulted extensively, and
curvently planned or committed development was included in
each model. The Patronage Forecasting process was then

able to project the volumes of trips for each Growth

Model assumption which would be attracted to a Mini-Transit

system. The process made use of a computer model developed
by COG tp estimate a fine-grain pattern of trips for a
small area within the overall growth projections for the
region. A work Sequence Diagram is shown on Page 5

It culminates in an evelauation process which matches the
demand for transit service with the technology currently
availablie and attempts to select an appropriate type of
system which will have minimal impact on the architectural
and historic environment of 01d Town and wil]l be acceptable
to the disparate community interests involved.

No detailed recommendations are, or should be, made at this
stage, since the scope of the report is to display the range
of feasible options. The generalized system design which is
presented here consists of the approximate level of demand,
the generic vehicle type, and corridors requiring service.

By narrowing down the wide range of possibilities in this
way, it will be possible to focus in Phase 11 on the detailed
design, implementation and operating procedures for the
system.

Historical Perspective

The 01d Town of Alexandria founded in 1749, had achieved

its commercial heyday by the turn of the nineteenth century.
Its importance as a port for Washington, D. C. was soon
established dus to the depth of the Potomac channel here
close to its western bank. The waterfront was bounded by
warehouses and even as recently as the mid 1960s Tower

King Street had the afr of a wholesaling and industrial dis-
trict, rather than the newly transformed boutique shopping
area which it now is.




During the Civil War Alexandria’s significance as a port

and one of the few strategic railheads availahle to the Con-
federate troops re-established the town's importance. The
railroad from the waterfront led west along what is now
WiTkes Street. After the Civil war the railroads were ex-
tended. The old Southern Raiiroad ran on an alignment

which approximates North Henry Street and a new warehousing
district sprang up west of 01d Town. The influences of
these times continue today im the form of large moving

and storage company warehouses on N. Fayette Street. 1In
1905, the present alignment of the Sputhern Railroad
pstablished, and King Street again became the major east-wesi
thoroughfare, 1inking O1d Town and the waterfront to Union
Station. Subseguently, the original railroad alignment
became the route for highway U.S. 1 through the western
downtown area. Over the decades, the railroad and highway
arteries have become major barriers between downtown

and western Alexandria, between the affiuent 01d Town on

the waterfront and the lower income "tract 16" neighborhoods.
In the early 1960's, Interstate highway construction has-
tened the rush to the suburbs, and Shirley Highway proved to
he no exception. The downtown area has long been losing
population to the western cuburbs with their high accessi-
bility to Washington, D. €. Furthermore, the trend to smaller
families has meant that the fashionable houses of 01d Town
have been increasingly bought by both younger and older
couples with fewer or no children. It is interesting to
compare this trend with the continuing high numbers of
children in the neighborhoods west of Washington Streel.

During the 19680's, the concept of a regional rapid rail transit
was developed and the 98-mile system was finally adopted
in 1968 by a regional, multi-jurisdictional compact. The
route as planned through Alexandria was to parallel the South-
ern Railroad right of way. with stations at Monroe Stireet




and King Street. Subsequently, however, efforts were made
to amend the route and bring it closer to the downtown area,
passibly in "eut and cover" construction below the Patrick/
Henry corridor. This route proved to be impractical

for various reasons, not the least among which were cost

and the enormous disruption and relocation of homes and
businesses. The Metro route thus reverted to its

original alignment, with stations approximately 3/4 to 1
mile from the downtown area and a cross-town transportation
oroblem. The location of the original Monroe Street station
has changed several times, and its present location adjacent
+n the Braddock Road underpass, resulted in its name being
changed. For a variety of reasons, the demographic picture
of downtown Alexandria appears to have turned around from

a decline in population and employment opportunities in the
late 1960's to a growth situation at present. Many developers
have recognized the potential of combining the high acces-
sibility of Metro stations with the popularity of high-
density condominium construction. With the burgeoning energy
crisis, there appears to be a shift from sprawling sub-
urban living with high auto-commuting costs, to close-in
Tiving with commensurate amenities of the urban area. The
Alexandria House and Watergate developments on the North
Waterfront are indicative of this trend, and are both
locatedwithin 1/2 mile of the future Braddock Road Station.
There is evidence too, to suggest that run-down and vacant
properties in the vicinity of King Street Station will soon
he subject to intensive redevelopment activities predicated
upon the accessibility of Metro.




Goals and Objectives

Goals

In outlining the need for this study, NVTC has stated that,
"The study must address how to provide a transit connection
hetween Alexandria Metro stations and '01d Town', consistent
with the area's character and development plans"

The overall goal of a transit system for central Alexandria
is to improve accessibility generally throughout th area, and
this goal may be stated more specifically as follows:

m Fctahlich Access from central Alexandria to
Regional Transit [(Metro) and thereby encourage
region-wide travel by transit rather than auto-
mohile.




2.2

® Encourage and control development within the
framework of the Comprehensive Plan by providing
superior access to planned development areas.

» Discourage reliance on the automobile and thereby
reduce congestion and the demand for parking
spaces and highway improvements on valuahle
central area Tand.

=Improve internal accessibility between resi-
dential, employment, and retail areas, and community
services in central Alexandria,

The basic premise implicit in this study as requested

by NVTC 15 that these sub-goals may be acheived by
establishing a small-scale transit system which
optimizes user-convenience, operational efficiency and
is in itself not merely an alternative transportation
mode, but rather a highly desirable one in terms of

its inherent design and compatibility with the community
it serves. From this point, the term "Mini-Transit" has
been applied to the system

Objectives

Many of the preceding goals may be restated as objective
functions corresponding to each of the five study elements
outlined in Sections 1.3 and 1.4. It will be apparent
that several objectives cannot be used for evaluation

at this stage, since they rely on more detailed fnfor-
mation to be developed in Phase II. Nevertheless they
are included for the sake of comprehensiveness.

10

(a) Urban Design/Environmental Quality

T. Minimize Visual Intrusion in critical
residential and historic areas by main-
taining important views and vistas and
respecting the scale and integrity of
streetscapes in the Historic District.

2. Minimize air pollution and noise from
transit vehicles,

3. Minimize enerqy consumption by transit
vehicles.

4. Reduce traffic congestion on major local
streets and if possible prevent major
traffic build-up in residential areas en-
route to Metro Stations.

5. Enhance the image of Alexandria as a town
concerned with the quaTity of its architec-
ture and institutions.

(b) Land Use/Development

6. Maximize ease of travel between existing
and proposed activity centers in the central
area.

7. Minimize the amount of land required by the
Mini-Transit System Tor stations and structures.

B. Minimize land required for parking and street

improvements by reducing reliance on auto-
mabile use in the central area.




Suppart and encourage development in
accordance with the principles of the
Comprehensive Plan by limiting transit
functions to defined corridors.

(c) Patronage and System Usage

10,

11.

12,

13,

14.

Pravide system capacity commensurate with
normal daily peak demands.

Minimize waiting, transfer, and riding
time on the system through convenient
scheduling throughout the day.

Maximize the F!exThiiity to revise routes

and/or expand system in response to
variations in demand.

Minimize pedestr1anfveh|cu1ar and inter-
vehicular conflicts.

{d) Technology

15.
16.

138

Maximize reliability of equipment.

Minimize operating costs and, therefore,

fares.

Minimize capital costs of equipment, in-

cluding vehicles, structures, and maintenance

facilities.

18. Minimize property acquisition dus tp physical
Himitations of equipment in making sharp
turns, etc.

(e) Community Acceptability

12, Maximize personal security of users.
20. Provide a pleasant and comfortahle

riding environment.

It should be noted that potential conflicts decur
bntween objectives. For exampie the objective of
“"Winimizing air pnTuut1un may contradict the objective of
"Maximizing the reli ability of equipment" since those v=hicles
which have been recently deue%uped in response (among other
things) to environmental concerns cannot yet -ompare with
the proven reljability record of diesel engined bus. In
addition, some of the objectives do not permit a quant-
itative evaluation of the available systems. They depend on
subjective judgements which cannot be made here.

Finally, certain of the objectives may be satisfied
equally by all systems, such as the objectives of
"Reducing traffic congestion on local streets.”
"Maximizing ease of travel between existing and
proposed activity centers.”

Ideally it would be desirable to weight the objectives

in terms of their relative importance. Within the

scope of this study, such a task would have been im-
practical. Two ocbjectives appear to be of paramount im-
portance, and this has been supported by discussions with



city and community representatives. These objectives
are:

T. Minimize visual intrusion in critical
residential and historic areas.

10. Provide system capacity commensurate with
normal daily peak demand,

It seemed appropriate, therefore, to treat these two
objectives in effect as controls, which every system
must satisfy to warrant further consideration.

The System Evaluation process is described in
Chapter 10.

12
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Patronage Forecasting

The range of trips projected for the Mini=Transit System
fn 1992 varies from 30,000 to 40,000 trips per day. The
reasons for the range lie in the fact that projections are
based on two alternative Growth Models, one Residential,
the other Commercial in nature. (See Chapter 4.) The two
Growth Models allow for both liberal and conservative as-
sumptions cencerning changes in population, housing, jobs,
and income during the study period. The commercially
biased model resulted in a martinally greater number of
trips. 0f the total mmber of trips in the study area in
1992 by all modes, a proportion wil] be diverted to the
Mini-Transit mode. Again liberal and conservative assump-
tions are made in the diversion (or modal split) process.
The following table shows the total 1992 level of demand
for each combination of Growth and Model Split.
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TABLE 1
Commercial Model Residential Model

High Tevel of
diversion to 40,200 37,800
Mini-Transit

Low level of
diversion to 32,600 30,500
Mini-Transit

CONCLUSTION 1

The range of demand indicates that there are sufficient trips
to justify a transit system in the central area of Alexandria.
under all foreseeable circumstances of growth to 1992.

Vehicle Types

Four major types of systems have been analyzed including 15 dif-
ferent vehicles, all of which are operational in some degree from
prototype to full commercial use. A number of systems are
designed to handle the volumes of riders expected in

Alexandria, including all the small buses and other ground
vehicles such as street cars. The low capital cost of

a system running on city streets compared with the large

capital outlay of all elevated systems makes the "on-grade”
vehicles preferable. The ability to change routes and to

expand the system on occasion also mitigates against fixed
guideway systems. The small, specialized bus systems are ad-
mirably suited to carry the projected volumes and very flexible
in operation. Furthermore, the introduction of a

small bus system over the next 20 years would not

preclude the construction of a fixed guideway

system in the longer range future, should condi-

tions warrant it after 1992.

14

A small fleet of mini-buses is well suited to accommo-
date the 30,000 to 40,000 daily trips which are antici-
pated by 1992. Even the highest peak hour volumes

in 7992 do not of themselves justify the fixed guide-
way system. A1l further analysis should be directed io
developing an implementation and operating plan for a
small bus system.

Electrobus

Ginkelvan
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Service fArea

Desire Tine patterns for a Mini-Transit system show heavy
volumes approaching both Braddeck Road and King Street
The

Stations. aily approach volumes: are shown in Table 2
Table 2 Braddock Road King Street.
High Modal Low Modal High Modal Low Modal
Split split Split Split
Residential Mode]l 4100 3300 3500 3000
Commercial Model 4000 3200 4200 3200

The highest level of interzonal demand is between the North
Waterfront and Braddock Road Station.

Elsewhere, the non-Metro oriented trips are highest
between zones adjacent to King Street east of Washington
Street. The distribution of internal trips is geénerally
restricted to the area bounded by First and Second Streets
in the north, Henry Street in the west and Gibbon Street
in the south.

1t is anticipated that Metrobus service to and from the

west would be curtailed at King Street, and Braddock
Road Stations, so that the Mini-Transit system and Metro-

bus would not be competing for the same riders.

Additonal input on the question of routes and service

areas was received from local community representatives

and the Downtown Merchants Association who favored service
on King Street, and felt that routes should generally Tollow



streets with present Metrobus service to avoid impacting
residential areas.

CONCLUSION 3
seryvice on either Madison or Wythe; Fairfax; Washington:
Wilkes or Gibbonjand King Street would give a good coverage
to the study area while concentrating on the centers of
maximum demand, and would not cause undue fmpact to resi-
dential areas.

BRADDOCK nammm
ald
RD STATIONGW™ pMadison

. T

KING ST.
STATION

LT
Wilkes or
Hnenn

Gibbon

3.4
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Phasing

Some form of shuttle service on King Street and Madison/
Wythe Streets would satisfy the major demand for trans-
portation to Metro stations. In the downtown area, trip-
making is highest between zones adjacent to King Sireet.
There is a strong feeling among several civic organiza-
tions that a King Street shuttle would serve a pressing
current need.

The selection of a ground level transit system should not
inhibit other longer term decjisions on transit service 1n
the area. Therafore, it is conceivable that three dis-
tinct phases of transit services should be considered.

= Pre-Metro shuttle service on king Street.

a Mini-bus service coincidental with the introduction
of Metro service.

® Long-range replacement of certain bus routes with a
PRT system.

CONCLUSTON 4

Early introduction of portions of the Mini-Transit system

would encourage transit riding habits and serve current needs.

The full system should be timed to coincide with Metro's

opening, and should be developed with the opiion of moditying

service levels in response to demand. A PRT system may be
Justified on cerfain routes in the lTong-term.




3.5

System Capacity Required 3.6

Examination of peak travel demands indicates that the highest
passenger volumes will be found adjacent to the King Street
and Braddock Street stations. The peak volumes under the
Residential Model assumptions occur on the 1inks approaching
Braddock Road station, whereas the peak volumes under the
Commercial Model occur on the 1inks approaching King Street
station. Assuming a small bus with capacity for 25 passengers
running at 12 mph over a 5 mile trip loop between the stations
the numbey of buses required can be estimated.

CONCLUSION 5

To satisfy peak hour demand, between 18 and 30 small 25-passenger
buses will probably be required depending on the modal split
assumptions. This will allow between 90 second and 60 second
headways respectively. These figures are tentative, and will

be subject to more rigorous scrutiny in Phase 2 of the study,
when operating, scheduling and costs will be analyzed in more
detail.
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Vehicle Desian

While the elevated "new technology" is certainly attractive
in terms of vehicle aesthetics and novelty, there appear to
ba several variants of the mini-bus concept which alsa have
distinct imageability. The attractiveness of the vehicle
jtself is of tremendous value in projecting the city's con-
cern for good desian among tourists and non-residents. The
traditional streetcar achieves this. It may be worth tol-
erating the impacts of an overhead wire and some traffic
disruption in favor of its sheer imageability and tourist-
value for the town.

The ultimate selection of a Mini-Transit vehicle should give
strong weight to considerations of comfort, pleasant interior
design, and particularly the attractiveness of the vehicle as
it contributes to the city streetscape.

i
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‘ 3.7 Urban Design and Community Input

. The reactions of all groups who were exposed to the study
objectives and concepts were generally favorable. In terms
of the aesthetic impact, the concensus appeared to be op-

| posed to any form of elevated guideway system. This was

| supperted by the findings of the study that there appeared
to be no method of penetrating the 01d Town area with an

| elevated structure without serious yisual impact on sig-
nificant buildings and views.

CONCLUSION 7

| Initial public reaction supports the view that a fixed,
elevated guideway system would be incompatible with the
| historic and residential environments of the study area.




Recommended System

The purpose of this phase of the study has been to narrow
down the range of options to arrive at a feasible Mini-
Transit System for which the detailed design will be pre-
pared in Phase 2. The basic recommendations at the con-
clusion of Phase' 1 are as follows:

1. 0On the basis of demand estimates, technological
evaluation, urban design considerations, and community
input, a small bus system within the central Alexandria
area will be necessary in order to prevent savere con-
gestion in the vicinity of the proposed Metro-stations
and will provide a highly desirable service throughout
the area.

2. The number of small buses required will vary within a
probable range of 18 to 30, depending on the growth
assumptions, precise routes, fare structure, and capa-
city of the vehicles.

3. The service area for the recommended system should
concentrate on four main corridors:

King Street

Braddock Road Station to North Waterfront
- North and South Mashington Street

- North and South Fairfax Street

4, The study should proceed into Phase 2 on the basis
of the foregoing recommendations in order to de-
velop final routes, vehicle design specifications.
manpower and maintenance reguirements, cost/revenue
plans. and a management plan.
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4.1

' Urban Morphology

and Design

Composition of Neighborhoods

As a preliminary step toward subdividing the study area

into zones, an analysis was conducted of the functignal

areas and neighborhoods which constitute downtown Alexandria.
Naturally, the boundaries are imprecise and the character

of each area is far from homogeneous. Figure 3 shows the
neighborhood boundaries as identified for this study.

Thair genaral character is often a function of future
potential rather than existing function,

In determining the zonal boundaries within the study area
careful consideration was given to existing and

future land uses, to the District boundaries as used in
the COG demographic forecasts and to the needs for greater
detail (and therefore smaller zones) within the central
area and around the Metro station sites. Figure 4 shows
the final system of zones within the COG system of
Districts.
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4.2

Perhaps the most notable feature of the study area is the
widely disparate nature of its neighborhoods. Upper income
areas coexist with public housing, high rise condominiums
are within 2 or 3 blocks of the historic district, thriving
boutigques are found next to industrial plants, and areas
of vacant land and used car lots are within a few blocks of
the commercial core. The variety of environments which
make Alexandria unigue also contribute to the considerable
difficulty in forecasting travel demands for such a heter-
geneous community.

Community Facilities

An analysis of the distribution of all types of community
facilities reveals a few concentrations of activities

which might warrant routing the Mini-Transit system to
serve them, particularly at off-peak periods. The two major
traffic generators appear to be grocery stores and schools.
0f the former, the Giant Food on North Asaph Street and the
A& P on Duke Street are both on the periphery of the study
area. Major schools in the central area are Parker Gray,
Jefferson-Houston and Robert E. Lee. In addition, the
George Washington Secondary School is located adjacent to the
study area on Braddock Road.

The proximity of Gearge Washington and Parker Gray schools
to the Braddock Road Station, could result in additional
use of the Mini-Transit system. Many school facilities are
used in the evenings for adult education classes and community
meetings. One further concentration is to be found at the
Jefferson Houston School which also houses the Alexandria
Department of Becreation and a Community Center.

Mention has been made by community representatives of the
need for a shutile service between the Alexandria
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Clinic on the site of the old Alexandria Hospital at
Washington and Duke Streets, and the Alexandria Health
Department on 5t. Asaph Street. Also the Director of
the Ramsey House has expressed the urgent need for a
shuttle between Ramsey House and the Bicentennial Center.
Special service to these facilities would not appear to
be justified in view of their wide dispersion, although
many of them will effectively be served by virtue of
their being in an area of high employment.

The 01d and Historic District

The Historic District of Alexandria is perhaps its
single most precious asset, both culturally and com-
mercially. It covers almost one third of the study

area from Princess and Queen Streets on the north to

the Beltway on the south, and from Alfred and Patrick I
Streets to the river, with extensions along MNorth

Washington Street and Prince Street., [ts precise |
boundaries as laid down in City Ordinance No. 1338,

are shown in Figure 6 .

Within the Historic District. building heights for

new structures are restricted to 50 feet, overhead
telephone and electric cables are gradually being
relecated underground, and landscaping projects have
transformed many blocks back into pedestrian environ-
ments. As yet there are no auto-free streets in Q1d
Town, although the two blocks which retain their orig-
inal cobbles effectively prohibit many vehicles from
entering.

The Russell Wright Report, completed in 1970, iden-
tifies three classifications of Architectural
Significance for structures throughout the downtown
area, including significant blocks or rows of
buildings. The report recommends the extension of
the Historic District
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This is the only rigorous analysis of structures

in the Historic District, and, as the author is at
pains to point out, it concentrates on Architectural
rather than Historic Significance.

Urban Design

Much of the quality of design in the buildings and

streets of downtown Alexandria is directly attrib-

utable to the presence of the 01d and Historic District.
Improvements have recently been made to Washington and
lower King Streets, and most of the streets and alleys

in 01d Town display a charm which results from the con-
sistency of its architecture, the use of materials and
detailing of facades. The proximity of buildings to

the streets lends a human scale to the streetscape.

and the street Tandscape has matured with the architecture.
Residential densities are approx. 20-25/acre. Hew buildings,
even offices, tend to pattern themselves on the

Georgian style, to harmonize with the flaver of 0%d

Town.

The "Paul Spreiregen” report was published in 1971 as
"An Urban Design Study for Alexandria." Its major
topics for study were, 1. The Natural Environment;

2. The Man-Made Enyironment, and 3. The Assets and
Liabilities of the various Weighborhoods comprising

the city. In the downtown area, Mr, Spreiregen jdenti-
fied a series of neighborhood boundaries, important
landmarks and important structures. It is the "Man-Made
Envirgnment" which is of greatest concern to this study
of a Transit System for downtown Alexandria. The
Spreiregen report addresses the need for linking Metro
Stations by transit feeder lines to nearby communities
and illustrates several potential systems which would
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harmonize with the area, including cable cars, trolleys
and & rear platform Paris bus.

The impact of an overhead transit system such as PRT
vehicles moving on a fixed guideway will be very different
from that of a minibus. For this reason, the urban de-
sign considerations in this study generally fall within
three categories:

T. The appropriateness of an overhead transit
gggggggggI{355uming it to be cleanly designed)
to a particular streetscape or neighborhood.

2. The appropriateness of overhead wires (for
electric power) to a particular streetscape or
neighborhood.

3. The appropriateness of transit vehicles of any
type to a particular streetscape or nefghborhood.

In general, an overhead structure supporting transit
vehicles would have columns spaced every 50 - 75 feet
with concrete beams. The catenaries for powering an
on-grade electric streetcar or trolley would generally
require poles every 100 feet or so, with arms supporting
the wires projecting into the center of the street.

These technical aspects are discussed in more detail in
Chapter 8. The major landmark in this area, and indeed
throughout most of the town is the Masonic Memarial.

This hilltop structure dominates the King Street vista
from Alfred Street west, although in this strip, the
overhead wires and poles are particularly obnoxious. The
potential of this vista has not been fully realized, but
nevertheless was a major factor in considering an over-
head Mini-Transit system in this part of town. Prince Street
on the other hand is 1ined with pleasant homes and mature
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trees and constitutes the major thrust of 01d Town wesi-

ward., [Duke Street pressnts yet another type of environ-

ment. Over the next 20 years. large-scale redevelopment could
gecur on th sputh side of Duke Street, west of U.5. Route 1,

in the form of cormercial uses: An overhead Mini-Transit System
could conceivably be designed integrally with such development
projects. Duke Street possesses no buildings of major architectural
stgnificance. Camergn Street, on the other hand, is essentially
residential in nature and Tinks well at its western end

with the Mptre station. However, it would not be an

appropriate street for high frequency transit use, due

to its residential charactey in the east, The historic

Chreist Church at the dintersection of Cameron and

Washington would make overhead wires undesirable here.

Independent appraisals of the various corridors within

the downtown area have been conducted and are summarized

as follows:

- Esl L
St I oper Xing

The Western Portal - King and Ouke Stirests

Dutside 01d Town, the streetscapes deteriorate with Tittle
attempt to control signs, overhead cables and transformers,
or consistency in architectural style or street materials,
Only the height restrictions have maintained & uniformity

of scale throughout most of the area. On Upper King Streot
and Duke Street, many blocks of vacant Tand and deteriorating
used car lots give the western portal to the town a decaying
image. Further east, between Patrick/Henry and Washington
Streets, King Street is lined with three and four story
structures and has the busy atmosphere of a downtown shop-
ping street. King Street itself would not be adversely
affected by pverhead wires. However, an overhead guideway
could not be incorporated into the streetscape without
serious visual impact as well as reduction of light and
problems in Tocating columms on the parrow Ssidewalk.



The Pendleton-Montgomery Street Corridor

Typical streets in this area include two-story brick pub-

19c housing blocks and small wooden clapboard houses,

with warehousing on North Fayette Street. With street

widths of 66 feet and typical setbacks of 30 feet or

mare, the scale of the streets is largely horizontal.

An overhead transit structure would be overpowering as

well as inappropriate to the residential character here
although it would be entirely suitable to some of the
iraustrial blocks, such as between Patrick and Henry.

The acceptability of an overhead trolley wire should be

a subject for neighborhood discussion. Pendleton

Street carries most of the traffic from North Washington
Street to Braddock Road. Wythe Street does not at present connect
to Braddock Road at 1ts western end, althounh it s 1ikely to

Lower King 5

become one Teg in a one-way pair.If this connection were made,
traffic access of all kinds to Metro would be made easier,
Madison and Montgomery Streets presently operate as a

one-way pair. There are no architectural structures in

this area of major significance although several good

examples of 19th century row housing occur,

North Waterfront

The high-rise structures now appearing on the North
Haterfront will in themselves present no problem to the
incorporation of an elevated transit system. However,
careful design and location should prevent the obstruc-
tion of views from upper story apartment windows. The
transitional area from North Washington over to North
Pitt and Royal Streets constitutes an architectural
no-man's land, characterised by single-story structures
housing fast food outlets, supermarkets, and gas stations
surrounded by parking areas. Perhaps the only older
building in the area worth noting is the Alexandria
Roller Skating Rink with its distinguishing arched
roof. North Fairfax Street presently traverses much
vacant Tand on the North Waterfront. To the west is
land awaiting development and to the east are the bus
storage area and tank farms on riverfront parcels whose
title is still in question betwsen the competing claims
of Alexandria and the Federal Government. Neither Fairfax,
Pitt nor Royal Streets would experience major impacts
in this area from either an overhead structure or
trolley wires. Probably the only tyoe of structure
which can be contemplated in any part of 0ld Town is an
overhead wire on King Street, which is essentially non-
residential, and possesses few mature trees. One pos=-
sible route under investigation is the line of the
railroad track on Wilkes Street, passing through the
tunne] under Fairfax and Lee Street to the waterfront.
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Lower King Sireet and D1d Town

The frontage of King Street itself between Washington and
City Hall contains Tavern Square and Bankers Square,

the Holiday Inn (under construction) and shops in the
600 block. In general, overhead wires would not detract
from the streetscape, although this might undercut

the present moves to place electric and telephone wires
underground, Overhead wires 5ti11 remain in Union and
Lese Streets adjacent to King Street as well as Prince
and Duke Streets in this area. The opportunities for
panetrating 01d Town with an elevated system are
yirtually non-existent. Only on King Street jtself

is there a significant Yack of structures of primary
and secondary importance as cited in the Russel Wright
report.  An overhead system in  this corridor would not
block the view of significant buildings. However,
there i5 no complementary route out of the area and
furthermore, there would be considerable public opposi-
tion to such a plan Throughout most of O1d Town. the
growth of mature trees over the streets is itself
sufficient to prevent an overhead structure or even
trolley wire from further consideration,

Barriers to Movement

Several barriers inhibit movement in the

study area, some of them physical, some psychological.
Washington Street constitutes a physical barrier to
east-west movement, particularly pedestrian because

of the problems in crossing at light-contralled inter-
sections. This may explain for example why many people
disembarking Trom south-bound buses go into Penney's
store to shop, whereas relatively few travelers in the
reverse direction appear to use shops on the opposite

I
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side of the street. Similarly U.5. 1 &s it rums north-
sguth on Patrick and Henry Streets is a barrier due tg
the volume of traffic and the speed which it 1s able

to achieve as a result of synchronizing the traffic
signals.

Other psychological papriers appear to exist between
Washington Street and Fairfax. There are high volumes
of pedestrian traffic downtown and on lower King
Street, but very Tittle interchange takes place between
the two zones. The stretch of King Street in front of
Market and Tavern Squares is often deserted. Between
the North Waterfront apartment complexes and MNorth
Washington Street, the unfriendly "parking Jot environ-
ment” is a potential deterrent to foot traffic.

Finally, a psychological barrier apparently exists
between neighborhoods on the east and west sides of
Washington Street. There is very 1ittle interaction
between the Black community and 01d Town, whether be-
cause of cultural differences or differing commercial
needs, On the other hand, the community of Old Town
generally has very little reason to travel west of Wash-
ington Street, except in the case of children traveling
to and from the Jefferson-Houston, George Washington,
and Parker Gray scheols. Furthermore, the child popu-
lation of 0ld Town has been declining for some time and
many parents are moving their children to private schools.

In @ very practical sense, the transit distributor will
enable many people to cross these physical and psycho-
logical barriers and hopefully encourage greater daily
interaction between communities and resources on both
sides of the town.



5> Land Use and Growth

5.1 Land Use Forecasting

in order to forecast the number of trips to be made
within the study area in 1992, it was necessary first
to obtain a picture of the growth of population, jobs
and income within each Zone. Under different sets of
growth assumptions it will be apparent that the study
area could develop in a number of ways. Consequently
two alternative growth plans have been developed which
are designed to reflect the extremes of growth over the
next 20 years. These are termed the Residential Growth
Model and Commercial Growth Model.

The rationale behind wusing two growth assumptions 11es

in the fact that the type and number of trips typically
generated by residential development varies considerably
for commercial development. The average household gen-
erates approximately 6-8 trips per day by auto or transit,
and an additional 4-6 walking trips. Typically, 75% of
these will be home-based, with only 25% between business
and retail uses.
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Further differences occur in the trip length and mode
of non-home=based vs. home-based trips. For instance
most of the non-home-based or business oriented trips
occur at the mid-day period and are walking trips.
Conversely, most of the home-based trips are longer
auto trips. It was considered important that these
differences be reflected in the two growth models.

The 1997 land activity projections were developed as re-
quired by the TRIMS model, namely on a Zone by Zone
basis and the Alexandria City Planning Staff provided
valuable assistance in identifying potential growth
areas.

In developing each Model, data was obtained from a
wide variety of spurces:

s The ?Iexandria Comprehensive Plan (1971, approved
1974

= Washington COG Growth Projections (1968-1992)
= Census Data on a block basis (1970)

= “Development Potentials at Metro Stations Sites" -
an economic report by Gladstone Associates {1974)

= Syrvey of Business and Employment in Downtown
Alexandria - Alexandria Chamber of Commerce (1972)

8 ity of Alexandria Information Bulletins.

The most important of these data sources are discussed
futher in Sections 5.2 and 5.3.
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The Comprehensive Plan

The most recent Comprehensive Plan was prepared by
City Planning Staff members in 1971, and presented
to the City Council for action on January 1, 1972.
The Plan was not formally adopted until MNovember 1974,

The area with which the Transit Study is primarily
concerned is Planning District [. The current popu-
lation within this area is approximately 24,000 per-
sons. In a number of respects Planning District I
has fulfillled the projections which were made in the
Comprehensive Plan. The copportunities for new growth
in the North Waterfront and DIP*areas are being
realized. 01d Town is likely to remain stable for
the long range future. The Comprehensive Plan predicts
a long term population growth to a level of 47,000
persons, and employment growth to 37,000, although

no date is specified.

Among the Comprehensive Plan recommendations for this
area are:

= Retain retail activities on King Street from
Kashington Street to the Potomac.

= Encourage revitalization in the middle section
of King Street.

sRe-gxamine the possibility of downtown functions
moving closer to King Street Metro station.

s Protect Washington Street as a gateway to
the central area.

*The urban renewal area south of the CBD




®Encourage the relocation of industry out of the Plan give cause for further investigation. They appear

central area to areas with better accessi- to stem from four basic factors:
bility.
»The COG projections were made in 1968, based
m Encourage redevelopment of the waterfront with on regional land use trends for the previous
residential, office development and continuous decads.

pedestrian walks.
wThe impact of Metro on local land use patterns,

®pgrade the area west of Washington Street by particularly in station areas, was not fully
redevelopment, restricting through traffic and anticipated by COG. Indeed, the Metro systiem
improving the character of the area. routes were not finalized until 1968. A surge
of new development is now expected in the vicin- [

The Comprehensive Plan envisages new mixed uses adjacent ity of many Metro stations.
to both Metro stations as well as on the North water-
front, with an industrial enclave remaining in the uThe "spurt” of development on the North Water-
vicinity of the railroad yards at Duke Street in the front was made possible by actions of the
south west and the Potomac Yards in the north west. Alexandria City Council, which could not have been

anticipated by COG.

In general, the thrust of this plan has been followed o

in preparing land use projections for this study. s The renewed interest in retail activities par-
ticularly in 0ld Town is a phenomenon which 1s
stil11 difficult to trace to specific causes,

Metropolitan Washington COG Projections bu? has ngverthﬂ1ess re?uited in a massive
rejuvenation of Lower King Street. Some of these
The population and growth projections made fer Planning shops are now experiencing the highest activity
District I in the Comprehensive Plan contrast sharply rates of any in town, and this too was
with the regional projections made by the Metropolitan impossible to predict Tive or six years ago.
Hashington Council of Governments, which are much
Tower. COG projects 14,200 population and 17,700 jobs Other factors have been at work even more recently to
in the study area by 1992, significantly fewer than the hal1t the rapid decline in Planming District I population:
Comprehensive Plan estimates. (See Table 3}, » The high price of housing in the Washington area
market has persuaded many renters to remain in
The differences in these projections, even allowing for inner city areas rather than become home-owners
the slightly larger area covered by the Comprehensive in the suburban fringes.

33




# The energy crisis has at least sTowed the move
to the suburbs, if not turned the migration
pattern around in some areas. Due to the high
costs of automobile commuting, many families are
moving back into the city.

s The flight to the suburbs has traditionally been
a movement away from inner city schools., Over
the post war years 01d Town has lost many of its
families and they have been replaced by both
younger and older couples with fewer children,
Mow that this process has been largely accom-
plished, the drain of population has ceased and
01d Town shows a relatively stable population
base.

COG projections of population and employment are made in
four-year increments for each of 151 Zones which make up
the metropolitan area. These projections for Alexandria
in 1976 and 1992 were used as a hasis for comparisan,
but it was felt prudent to prepare independent fore-
casts, as described in Section 5.1.

Table 3

POPULATION EMPLOYMENT o
City of Alexandria 47,000 37,000
Comprehensive Plan
District 1
Long term* projections
{made in 1971)
Washington COG 14,200 17,800
1292 projections
[made in 1968)
Barton-Aschman 23,600 14,200
1976 Base Year Projections
Barton-Aschman 25,300 17,500
1992 Residential Model
Barton-Aschman 23,600 20,700

1992 Commercial Model

The detailed assumptions for changes in each zone under both
1992 Residential and 1992 Commercial Models are contained in
Appendix A (available from NVTC)

Figures B8 9,10,11show the anticipated 1992 patterns of

population and jobs for the Residential and Commercial
Models.

* No date specified.
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5.4

1992 Land Activity Projections

Az described in Section 5.1 two alternative projections
of land activity were prepared: the Residential Growth
Model and the Commercial Growth ModeT,

Four basic tasks were undertaken in the land activity
forecasting process:

e Statement of Growth Assumptions.

m Collection of land use data and review of other
economic assessments.

® Preparation of alternative land use plans for
Residential and Commercial Growth.

= Juantification of alternative land use plans.

Three types of Ione were fdentified as being likely
to experience Major Change, Moderate Change, or

Stability.

Major Change Zonpes include those which are likely to experience
major growth as well as those with substantial declines in
activity. Those in the vicinity of King Street Metro Station
typify the former, whereas the latter category might include
the South Waterfront where industrial uses will probably give
way to parkland. Those arcas within a 1000 foot radius (easy
walking distance) of Metro stations are liable to undergo major
change within the study area, although in the case of Braddock
Road 3tation growth is unlikely to be substantial due to local
residents’ opposition. The North Waterfront zones area expected
Enzc?gginue their current rapid growth.

Stable Zones include 01d Town, where preservation is
of paramount concern. Also, the residential areas west
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of Washington Street have been subject to neighborhood
fmprovement programs, as a result of a city policy of
maintaining the Tivability of these areas. Interim
Report 11 in the Gladstone Associates series projects
that retafl sguare footage in all of Alexandria will
remain more or 'lTess unchanged through 1992, due to
more efficient use of sales space. At most the amount
of retail square footage will increase by 10%
throughout Alexandria.

Moderate Change Zones are those where no significant

projects are anticipated and where no major cause can
be jdentified which would be 1ikely to produce large-
scale changes at a later date.

Essentially. the Zone by Zone growth forecasting
process was accomplished in four steps:

1. A base year of 1976 was established to
allow all committed development projects
to be completed. This was based on 1970
Census and City of Alexandria data.

2. Growth rates for population and employment
in each Zone were obtained by comparing
COG data for 1976 and 1992.

3. In the case of Major Change Zones, these
growth rates were modified, otten drastically.

4. The growth rates were applied to the 1976
base year data.

Finally. the aggregated growth for all Zones was
compared with the Comprehensive Plan projections and
with COG projections. The 1932 Population and Employment

assumptions for each model are shown on the following pages:
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Methodology for Travel
Demand Fo i

Categories of Trips

Three categories of travel were analyzed in the develop-
ment of candidate trip tables for the Mini-Transit System
These are schematically illustrated in Figurel2 and are
described below:

(a}) Interpal-Internal: Trips having both an origin and
destination within the study area were all considered

as candidate trips. These trips are mostly accommodated
today by auto or by walking. Typically, a trip between
a downtown zone in Alexandria and the north water front
area would be considered an internal trip.

(b) Internal-External: Trips with one end (origin or
destination) outside the study area can be categorized
as internal-sxternal trips. As an example, a trip
originating at the north waterfront residential zone
within the study area and terminating in downtown




B.2

Washington, D.C. would be considered an internal-
external trip. These trips are being accomplished

by automobile and Metrobus today. With the introduc-
tion of Metro-rail service, many of these trips will

be orfented to the Metro stations. Certain fractions
of design year transit trips (internal-external) were
considered as candidates, depending on how well the
tocation of the trip end outside the study area will

be served by the proposed metro-rail system. This ad-
justment process is described in Section 6.7.

{c)} External-External: Trips with both an origin and

a destination outside the study area were not considered
as 1ikely candidates for the Mini-Transit System and as
such were excluded from the analysis. A trip origina-
ting at Huntington or Mount Vernon and terminating in
downtown D.C., but passing through the present study
area would be considered an external-gxternal trip.

Trips by Mode

Three basic types of trips by different modes consti-

tute the major elements of a candidate trip matrix for
the year 1992, Candidate trips, for the purpose of

this study, have been defined as those trips that may

be diverted to the proposed system once it is operational.
[t was implicitly assumed that while the proposed sys-
tem may not generate any significant number of new tra-
vel activities, the major impact of the system will be in
its ability to divert or attract trips from other com-
peting modes in the study area. Thus, the task of de-
veloping the candidate trip table consisted of (1) esti-
mating the 1992 trip desires by mode, and (2) merging
these into one composite trip table., Trips by different
modes which were considered to be candidates for the Mini-
Transit System were as follows:
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FRIMARY MODE

Auto Transit Walk — —
Internal-Internal [ ] ® [ ]
internal-External ®

External-External

CANDIDATE TRIPS EETe=—T |
NON-CANDIDATE TRIPS  IHIELILLORURRALARNLEE

Figure 12
CANDIDATE TRIPS FOR MINI-TRANSIT
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(a) Transit Trips: Candidate trips include internal-

internal as well as internal-external trips.

(b) Auto-Person Trips: Only the internal-internal trips
constitute candidate trips. Internal-External auto trips are those
in which the choice of mode has been made in favor of the auto-

mobile in spite of the availability of Mini-Transit service to Metro.

These trips are thus not considered to be candidates.

(c) Walking Trips: Internal-internal trips only.
(d urist Trips:

o Internal-internal trips only.
The Following sections, 6.3 through 6.8, will present a
detailed description of the methodologies used to
develop the different trip tables outlined in (a],
{t), (c) and (d) above. Section 6.9 is on the
development of the 1ikely trip table for the Mini-
Transit System. This part of the study made extensive
use of the Transportation Integrated Modeling System
(TRIMS) package developed by the Metropolitan Washington
Council of Governments.

The TRIMS Model (Transportation Integrated Modeling System)

(a) Model Description: The TRIMS program developed by
the Washington Metropolitan Council of Governments* was
used for estimating future candidate trips for the

*TRIMS model developed by Metropolitan Washington Council
aof Governments, was presented at FHWA Urban Transportation
Flanning Computer User's Seminar, Scottsdale, Arizona,

May 1974.

See also "TRIMS - A Procedure for Quick Response Trans-
portation Planning” by W.E. Mann, Metropolitan Washing-
ton Council of Governments: paper for presentation at
Transportation Research Board, Washington, D.C.

January, 1975,
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proposed Mini-Transit System for the auto-driver portion

and transit portion only. The model utilizes a regional
highway and transit network as well as Land Activity data

for each zone in the region. However, for small areas within
the region, the network and Tand activity data can be modi-
fied.

The process of estimating travel demand within the model
consists of:

wTrip generation using the Gravity Model technigue;
sModal split between Auto and Transit trips;

=Trip distribution between each zone;

whssignment of trips to a travel network.

The basic demand modeling is performed at the district
level; there are 134 internal districts and 17 external
stations within the entire Washington Metropolitan Region.
The mode] has the capacity to Tocus on a small area within |
the region, and to produce Auto Trip Tables at the dis-

trict level which can be split into a zonal trip table within :
the model. Transit trip tables are also produced at the

district level but must be disaggregated to the zone level '
by hand,

The overall sequence of the different phases of the model
has been illustrated in Figure13. Essentially the modeling
process takes place in two parallel channels, represent-
ing two basic trip purposes, namely work and non-work. In
one channel, work-trip distribution is accomplished on a
“person basis"; then a modal-split model is applied to
separate transit from auto trips. The auto-person work
trips thus produced, are subsequently adjusted for a pro-
per car-occupancy factor to yield auto-driver trips. |




Land District }District| | Zone-Tevel
Activity Transit Highway | |Highway
Forecasts Network | | Network | |Network
1 |
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Generation Geperation
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Non-Work Trip Work Trip
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Purpose 1
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Modal Split
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Total Network
| Auto Trips Assignment
I | futo Transit
Trip-Table Trip-Table
(Candidates) (Candidates)
Purpose 1 = Home-based shopping trips
Purpose £ = Other home-based trips
: Furpose 3 = Non-home-based trips
! Figure 13
BASIC 'TRIMS' MODEL OPERATIONS
{ B

In the other channel, non-work trip distribution s accome
plished for auto trips only. The resulting auto non-work
trip table is merged with the auto work trips and assigned
to the highway network. MNon-work transit trips are not
accounted for in the basic TRIMS model, but must be factored
in at a later point.

(b) Input-Output: The necessary program inputs consist of:
1) population, household income, and four categories
of employment data by districts and zone;

(2) a highway and transit network:

(3) other system characteristics on a district level,
such as parking costs, highway, and transit access
time;

(4) different model parameters such as "Friction Fac-
tors", "K Factors", modal-split curves, and car-
OCCUpancy curves.

The outputs are:

(1) a district level transit trip table (P-A format);

(2) a zone-level auto-driver trip table (P-A format);

(3) trip end summaries;

(4) trip length frequencies:

(5) a trip table compressed by jurisdictions;

(6) a traffic assignment on the highway network.

(c)_Advantages of “TRIMS" pragram: The main advantage of
using the "TRIMS" package was i1ts ability to forecast the auto
and transit candidates for the Mini-Transit System using a
program which had already been calibrated to the Washington
Metropolitan Area and which was backed by COG's extensive

file of land activity and network data. The anly data col-
lection which was necessary was limited to the study ares
itself since the model has the capability of accepting al-
ternate growth forecasts for small areas within the overall
metropolitan Tramework.
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TRIMS Modifications for Alexandria

The COG regional map contains 134 internal Districts and 17
external Stations {(Figureld}, OFf these, Districts 51, 52
{part), and B8 (part) are within the study area. The 134
Districts are further subdivided into approximately 1200
internal Zones, of which a total of 16 are contained within
the three study area Districts.

The study area was divided into 16 new districts that are
identical in area to the 16 COG Zones, and these 16 dis-
tricts were then further subdivided into 38 Study Area Zones
(SAZ's). The criteria for creating these SAZ's included:
homoneneity of land uses; a need for a whole

number of blocks within each zone. and finally, the re-
guirement that all District boundaries be coincidental with
Zone boundaries.

This resulted in smaller zones and thus greater detail in
the downtown area.lt was recognized that it would be almost
impossible te attain absolute homegenity of land uses within
each Zfone. The matrix of 3B Zones was designed to yield
information on future travel desires that would be refined
enough for estimation of candidate trips for the Mini-
Transit System. Figure 15illustrates the location of the
Districts and Fones within the study area, as well as 13
external stations through which all Internal-External trips
must pass.

Data Preparation for "TRIMS" Package

(a) Combining Peripheral Districts: As indicated earlier,
the three original COG Districts were split into 16 Dis-
tricts for the purpose of "TRIMS" program and this reguirad
the ¢creation of 13 additional Districts in the study area.

00~ INTERNAL DISTRICT
@000- EXTERNAL STATIONS
CHAWNT W

Bl .ovome

STUDY AREA

Figure 14

LOCATION OF "COG" DISTRICTS
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Since the TRIMS model can only accommodate a fixed number
of Districts, it was necessary to combine certain Districts
on the periphery of the region in order to “free" 13 Dis-
tricts, This was done in such a manner as to have minimal
impact on travel patterns in the study area. Furthermore,
the majority of those Districts that were combined at the
periphery of the region, were segregated from the study area
by a natural barrier, such as the Potomac River.

(b) Allocating Land Activity Data: The process of esti-
mating trip interchanges utilized the land activity fore-
casts for the study area, as described in Chapter 5, as
well as the land activity data for the remainder of the
region as developed by the COG.

Three sets of TRIMS programs weve run as follows:

silith 1976 land activity data on the 1982 network; (The
purpose of this run was to test the general operating capa-
bBilities of the "TRIMS" model),

wiith 1992 land activity data, for the Residential Maodel
{see Section 5.1}

mldith 1992 land activity data for the Conmercial Model (See
Section 5.1).

Data for these two alternative Growth Models is contained

in Appendix B* The land actiwvity data for all those por-
tions of the region putside the study area was obtained

from projections made by the COG, in consultation with the
participating municipal agencies. Thus, the data in the
Residential and Commercial Models for the external portions
of the region is the same. Land activity data for the study
area, on the other hand, was obtained from projections made
as a part of this study.

6.6

&7

The land activity data for each model has been summarized
in tabular form in Section 5.9.

{c) Calculation of Transit Headway Time: Part of data re-
guired for TRIMS, 5 an estimate of "Transit Headway Time"
for each District. This is defined as the minimum time re-
guired to travel from each District to the Metro stations
via all possible modes or combination of modes (such as
walking, waiting, and in-vehicie riding time). In this re-
spect, walking and waiting time is generally considered 2.5
times less attractive than "in-vehicl

le” time.

This process was necessary in order to accomplish the basic
modal split process which distributes trips according to a
minimum time path. A tenative route and schedule for a
Mini-Transit System was needed to do this. The basic assump-
tions as to speed, frequency of service, and stops were selec-
ted so as to be applicable to any type of Mini-Transit System.

Development of Network for "TRIMS"

Just as it was necessary to develop District and Zone

Tevel Land Activity data, so it was necessary to develop

a District and Zonal Network as a basic framework for
travel demand forecasting. The COG has already developed a
bimadal District Level Metwork for its basic demand modal-
ing procedure consisting of regional highway and transit
links describing major variables such as speed, distance,
one-way systems, etc. The basic COG 1992 District Level
Network was used, with refinements in and adjacent to the
study area. These were achieved by adding several new
links, which allowed a gradual transition from the coarse
grain of the regional network to the fine grain of the
study area. The Zone Level Network was created by further
refining the District Level Network. Maore major 1inks were

* Availabls from NVIC
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added, together with necessary connections with the zone
centroids. Each link in the District and Zone
Network was described as to speed, capacity, and traffic con-

trols using data from the City of Alexandria Department of
Traffic.

Primary Candidates for the Mini-Transit System

Certain adjustments were necessary to the basic TRIMS

output for estimating all possible candidate trips for the
Mini-Transit System. Figure 16 represents, in a flow diagram,
the type of adjustments made.

{a) Transit Trips: Both Internal-Internal as well as Inter-
nal-EntErnaE transit trips were assumed to constitute
candidate trips for the system. It was necessary to
adjust the transit trip table to include the "non-
work" component of such trips, since TRIMS can only
account for Transit work trips. This was done by
factoring the basic trip taEiE by the ratio of total
transit trips to total work transit trips. The factors
in each cell of the trip matrix were derived from the
basic 1992 WMATA regional transit trip tables.

Another major adjustment to the transit trip table
consisted of splitting the trip table from the District
level to the Zone level. Since the auto trip table,

as an output from 'TRIMS' package is produced at the

Zonal Tevel., 1t was necessary to convert the transit

trip table to the same level. Conversion from the
District to the Zone level was accomplished by
appartioning the trip production ends in the ratio of
Zonal population for each District and the trip attraction
ends in the ratio of Zonal employment.

* Available from NVTC
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MODIFICATIONS TO TRIMS MODEL

A third important adjustment to the transit trip table
was performed by assigning the Interpal-External trips
to one of the two Metro Stations in the study area.

This was essentially a two step process. The first step
was to estimate the Metro-rail trips from the total
transit trip table (Internal-External) with due con-
sideration to the anticipated level of service via



Metro-rail and Metro-bus during the design year (1992).
Transit trips between the study area and the rest of
the region were divided into three categories: The
first assumed that those Districts in the region which will ==
be very efficiently served by the Metro System would attract
B0% of total transit trips to the rail system, leaving 20%
of the trips to travel by bus. The second category of Dis-

\an 17 =0 /e
tricts which will be moderately well served by Metro would ;;n'\'xg?“ﬂ’fr
attract 60% of the total transit trips to the rail system. = o ma | =7

And finally the remainder of the Dfstricts which will be
oorly served will attract only 20% of the total transit : \
trips. These three types of zones are jdentified as Type AN “Wan
A, Type B, and Type C respectively in Figurel7. e

In the secnnd step the resulting 1992 {Internal- =7,
External) Metro-rail trips from the study area to the
rest of the region were then assigned Lo either King
Street Station or Braddock Road Station. The assignment pEn.
process took fnto account the relative accessibility
to each Station from each Zone, as well as independent
Station patronage estimates by mode of arrival, which
were made available by WMATA.

On completion of these two steps it was passible to
construct a 40%40 transit trip matrix of candidates for
the Mini-Transit System. This consisted of the SPLIT RETWEEN
trip interchanges between the 3B internal Zones TYPE SYMBOL TRANSIT RIDERSHIP
{Internal trips) as well as those between the 3B Internal
Zones and 2 External Statfons. namely the two Metro

Metroral  Metrebus

Stations. A BO% 0%
(b) Auto-Trips: The Zonal trip table obtained from the ] B0% 4o
TRIMS program, was reformatted to show only the Internal-
Internal trip interchanges as these were considered the G % BO%
only Tikely candidates for the Mini-Transit System. STUDY

EREL

Figure 17
LEVEL OF ACCESSIBILITY BY METRO
FROM THE STUDY AREA
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1t was also necessary to convert the auto-driver trip
table into an auto-person trip table by muTtiplying

the trip figures with an appropriate auto-occupancy factor

that was derived from COG data. It was then possible
to construct a 36X38 candidate trip matrix showing the
trip interchanges between the Internal Zones for all
auto-person trips.

The trip tables (both Transit and Auto) produced by
the TRIMS package were oroduced in a 'production
attraction’ format. The final step in the process was
to convert the tables to an 'Origin-Destination’
format.

Uther Candidate Trips for the System

Two other types of candidate trips for the Mini-
Transit System were not modelled in the TRIMS pro-
gram. These are Walking trips and Tourist trips. It
was thus necessary to compile an independent trip-
table and add them to the basic TRIMS trip tables. A
brief description of the procedure followed in
generating these trips 15 outlined below:

(a) Walking Trips: A sample survey was conducted on

a typical weekday among two types of major generators
of walking trips in the downtown area, namely
commercial areas and office facilities. The survey
consisted of recording the number of people walking
into these establishments in time spans of 30 minutes,
between 7:45 A.M. to 6:15 P.M. The retail and office
areas, selected for such survey, were chosen such that
they could represent typical trip generation
characteristics by these given land uses. While this
was not a comprehensive survey of the entire study area,
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it was considered sufficiently accurate to yield data
regarding trip generation/attraction characteristics,
typical of a variety of locations in downtown
Alexandria. Three commercial establishments and six
retail lTocations were surveyed in three different loca-
tions. The following average daily trip attractions (per
1000 gross square feet) were cobtained for retail areas

in the study area:
=01d Town, tourist activities (95 trips)
sfeighborhood shopping activities on Upper King

Street (20 trips)

wMajor downtown retail activities (34 trips)

The corresponding trip attraction rate for office locations
was found to be 10 trios ocer 1000 souare feet. The

office locations surveyed included Government offices,
professional services, insurance, real estate medical offices,

The results were compared with similar figures

obtained in other areas. The current literature

yielded very little infoermation available for

other similar situations. However, the survey

results were considered to be within the expected

range for a small downtown area. The rates of trip
generation per 1000 square feet of retail and per

1000 square feet of office space were applied to the
1992 projections of retail and office space, as
developed in the zonal land activity forecasts.

It is known that a major proportion of

walking trips have very short lengths and would continue
to be walking trips even when the proposed Mini-Transit
is operational. A recent survey conducted by BAA among
pedestrians in 5t. Paul., Minneapolis CED area

indicated that approximately 60 percent of all walking
trips were three blocks or less in length: and 90 percent
of all walking trips were six blocks or less.



& similar survey conducted in a retail complex in the
Boston CBD by BAA, indicated that retail patrons would
typically walk up to 4 minutes for a shopping trip, and
that the trip tends to be unattractive as the walking
time exceeds 4 minutes. With the above background data,
it was assumed for the purpose of this study that
approximately 65 percent of all walking trips would

be 1000 feet or less in length (the eguivalent to 4
minutes of walking) and those would not be candidates
for the Mini-Transit System. Furthermore it was
assumed that virtually no walking trips are more than
000 feet in length. The total number of walking trips
attracted to each Zone was multiplied by 35 percent in
order to discount the number of short trips of less
than 1000 feet. These trips were then distributed to
those adjacent Zones within a range of 1000 feet and
000 feet, in the ratio of their projected 1002
population and employment. The resulting inter-

zonal walking trip table was composed of candidates

for the Mini-Transit System.

(b} Tourist Trips: The development of a tourist

trip matrix as an element of the candidate trip table

consisted of identifying the major tourist attraction

centers, projecting the future attendance at these

centers during the design year 1992, making socme

broad assumptions about the prime mode of trans- f.
portation at these centers and developing a synthetic

trip table from the data thus assembled.

o

It should be noted that only major attractions at the
extremes of the tourist circuit have been included

in the tourist trip table. For instance, attractions
close to the Ramsey House were not included since it
was considersd that trips amongst them would continue
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to be walking trips even with the introduction of the
transit syste

M.

Current tourist growth at the Ramsey House is 50%

per annum. It was assumed that daily attendance figures
will continue to climb at this rate until 1976 (the
Bicentennial year) and then will be subject to a much
reduced rate of increase to 1922, tempered by the
capacity of the tourist attractions themselves. The

following daily attendance figures were assumed for 1992:

wRamsey House - 600

mGeorge Washington Bicentennial Center - 900
=Freshyterian Meeting House - 300

sl ee's Boyhood Home - 300

In constructing a tourist trip table from this data,
it was assumed that a certain fraction of the tourists
would travel to the Bicentennial Center by auto, park
their vehicles and travel between the other centers
using the Mini-Transit System. From Washington,

D.C., visitors would use the Metro-rail System as
their primary mode and would use the Mini-Transit
System for their travel between the Metro Stations

and the tourist centers.

Development of a Trip Table of Demand for the Mini-

An assessment of the 'order of magnitude' of the likely
trip table for the Mini-Transit System was made by
applying & high and 2 low modal-split on each of the
candidate trip tables and then combining the respective
tables together. Thus, for each Tand use alternative,
two trip tables were prepared that represented the

T e




two broad ends of the spectrum of travel demand.

The trip tables thus prepared represent the two
extremne results of the complex mode choice decisions
of travellers in the study area, between automobile,
walking, and the Mini-Transit System.

Different mode split assumptions were applied to each
candidate trip table. These assumptions are discussed
below:

{a) Transit: The transit candidate trip table,
developed from 'TRIMS' ocutput, represents the use of
the proposed Metro-rail System as the primary mode.
It was assumed that the Mini-Transit System would
provide people with a desirable 'access mode'

for the internal portion of these trips. Other
possible modes that could provide access to the Metro
Stations are: Kiss and Ride, and walking.

There is no parking at the Metrg-stations, so no auto-
commuting is expected. Walking trips between internal
2ones and the Metro-station were considered to be non-
candidates, since they only originate from Zones close to
the Stations, and will probably continue to walk.

Thus. the onlv competing mode is Kiss and Ride travel.

In view of the attractiveness of Mini-Transit service and
the oroblems associated with having to coordinate the
schedules of two persons to make a sinale trip, a
relativelv hiagh rance of modal split was assumed. of fraom
BO% to 100%.

(b) Auto-Oriver Trips: Of the candidate Auto-person

trips, it was assumed that between 20% and 50% would actu-

ally be attracted to the Mini-Transit System. These per-
centages were used as low and high modal split rates.
The remaining 80% and 50% respectively would continue
to drive their autos for trips within the study area.

(c) Walking Trips: Theoretically, all walking trips may
be diverted to the Mini-Transit System if the quality

of service provided is considered "ideal”. The Tigure g
Tikely to be substantially Tower when factors such as
cost, convenience, walking distance, waiting time, etc.
are considered. The assumption was made that 50% of the
candidate walking trips would be diverted to the Mini-
Transit System. The candidate trips are those between
1000 and 3000 feet in length.
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Results of Patronage
Forecasting - |

7.1 Candidate Trips '
The total number of daily candidate trips by different
modes, that are l1ikely to be diverted to the Mini-
Transit System is presented in Table 4 . The most
pertinent features of Table 4 are as follows:

(1) Between the two land use concepts, the total
number of candidate trips in the year 1992
are estimated to be in the range of 54,000
to 59,000.

{2} In both cases. the walking trips constitute
the major element of the trip tables (43 and
46 percent). The commercial land use model
generates a higher numbér of candidate trips
because of more walking trips.

(3} Although there are relatively small differences
between the total number of candidate trips
for each land use model, the distribution of
trips within the study area varies considerably.
This can be seen by comparing the tables in
Appendix CX*
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1.2 Demand for Mini-Transit Service

{a) Summary of Trips by Modes: Table 5 represents a
summary of the 1ikely trips for the proposed transit
system under varying land use and modal split assump-
tipns. This table is helpful in assessing the 'order
of magnitude' of the future travel demand and in
jdentifying the range of alternative systems that would
meet such demands. Table 5 indicates that the total
number of daily trips using the system are anticipated
to be within a range of 30,500 to 40,200 trips.

Under both of the land use models walking trips
constitute the major component of the total trip table,
Because of the relatively high number of candidate walk
trips, changes in the modal split assumption cause a
significant variation in the total travel demand. For
instance, under the Commercial Model, high modal split
assumption, a 100% diversion of walking trips to Mini-
Transit, results in a total daily demand of almost
54,000 trips as opposed to 40,200 under the 50% diversion

factor. A 100% diversion was considered unrealistic,
TABLE 4 although it is a theoretical possibility, and was not
TOTAL CANDIDATE TRIPS pursued further.

Candidate Person Trips {(Daily)

Land Use Auto Transit I Walk | Tourist . : i s
Model Trips » Trips._ & Trips e Trins & | Total  « The number of transit trips diverted to the Mini-Transit
- ’ - system is higher than the number of auto trips

The reason for this s that Internal-Externa) i
Residential | 11,291 20.7| 17,479 32.2| 23,264 42.8| 2284 4.3 54,318 100 auto trips would continue to use the automobile, wneredt .

it is highly probable that Internal-External transit trips
Commercial | 11,840 20.1| 17.820 30.3| 26,884 45.7| 2284 3.9 58,828 100 would use Mini-Transit for that segment of the journey

| inside the study area.
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TABLE 5
DEMAND FOR MINI-TRAMSIT SERVICE UNDER VARYING LAND
USE AND MODE SPLIT ASSUMPTIONS

Daily Likely Trips™

Land Modal
lUse Split  Autoe Transit Walk Tourist Total
1992 Low  (20%)-  (80%)-  (50%)- 30,488
Residential 274 14,180 11,632 2284
del
T High (50%)-  (100%)- (50%)- 37,808
6027 17,479 11,632 2552
1992 Low (20%)-  (8OX)-  (50%)- 32,664
Egggmr;ig_ 2397 14,420 13,442 2284
Model
Wigh (50%)-  (100%)- (50%)- 2852 40,244

B324 17.820 13,442

* Certain cells in this table are approximate due to
“rounding adjustments” in the computer program.

{b) Total Likely Trip Table: The four complete tahles
of Total Demand far the Mini-Transit system are shown
in Tables 1 through 4 of Appendix DF They correspond
to each of the four summaries in Table , namely:
#1997 Residential Model, High Modal Split

#1997 Residential Model, Low Modal Split

#1392 Commercial Model, High Modal Split

815992 Commercial Model, Low Modal Split

Ln
(841

Figures18 and 12 i1lustrate the Daily Trip Desire Lines
resulting from the 1992 Residential Model (Low Modal
Split). The internal trips have been separated from
trips to and from the Metro Stations. This madel repre-
sents the lowest level of demand of the four models
described above.

Figures 20 and 21 i1lustrate the corresponding Daily Trip
Desire Lines resulting from the 1992 Commercial Model
(High Modal Split). This model represents the highest
level of demand of the four models.

The most important features of these Desire Line Dia-
grams are as follows:

(1) Almost all of the internal Zones have trip
interchanges with one of the two Metro 5ta-
tions, represented as Zones 39 and 40 in the
trip table (Braddock Road and King Street
respectively). The exceptions are lones 4, 10,
16, and 23 because these are located within a
walking distance of 1000 feet of either of the
Stations. As such, trip interchanges between
these Zones and the Stations were not included
in the basic candidate trip table.

(2} volumes of less than 100 trips per day arenot
shown.

{2) Zone B, on the north water-front, has the most
dense residential development of any single Zone.
Inne B thus generates the highest number of
Internal-External trips. The other major Internal-
External trip generators are Zones 1, 7, and 14
for Braddock Road Station and Zones 22, 24, and
36 for King Street Station.

£ Available from NYTC
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(5)

(7)

(8}

(9)

Zones 13, 14, and 15, being Tocated almost
equidistant from the two Metro Stations, will
have trip interchanges with both the Stations.
A1l other internal Zones have only one of the
two Metro Stations as their access or exit
point with the Metro-rafl System,

Iones 20, 21, 26, and 27 largely cover the
King Street Business Corridors and generate a
significant number of trips. A prime component
of these are the walking trips. Zones 22 and 28
contain office and governmental establishments
and are, in turn, generating a substantial
number of internal work trips.

| The impact of the tour{st trips, although not

highly significant, will be evident from a
relatively large number of trips attracted to

Zones 29, 22, 26 and 33 where the major

attraction centers are located.

The Desire Line Diagrams for travel to the Metro
Stations cshow a few very heavy volumes hetween

the north water-front zones and Braddock Road
Station. 0On the other hand, there are a number

of smaller volumes between downtown zones and

king Strest. This is5 due to the fact that

the downtown Zones are smaller in size and as such
can be uniquely identified in the diagram. The Zones
on the northern side are relatively larger and thus
generate heavier volumes from each Zone.

Zones 15 and 29, representing the water-front Zones,
are generating some Internal-Internal trips, but

g2 very insignificant number of Internal-External
trips.

fones 1, 2, 35, and 36 appear least important in
terms of Internal-Internal trips.

f:3

7.4

&0

(10) The observations outlined above are generally true of
the trip tables developed for both Tand-use concepts.
However, under a given modal split assumption, there
are significant differences in the volumes of inter
zonal trips generated hy the Residential as opposed to
the Commercial model, thus confirming the fact that
the number of trips generated by a given Zone is a
function of the predominant land use in that Zone.

Extent and Level of Service

Figures through were helpful in fdentifying the critical
areas to be served by the Mini-Transit system. This is
discussed further in Chapter 11. Access to the two Metro
Statiens is of prime importance, while the general limits
of internal trips are Henry Street on the west, Gibbon
Street on the south, and First and Second 5Streets on the
north. The Targe number of trips within the downtown core
would reguire a higher frequency of service in these areas
than in the fringe areas. The “"peaking" of the internal
trips is likely to occur during the midday due to a large
number of walking trips, as opposed to the Metro Station
wark trips that are expected to peak during 7-%9am in the
morning and 4-6pm in the aftarnoon.

The rush-hour and mid-day travel patterns will thus
require different types and lewvels of Mini-Transit service.

Peak A.M. Two Hour Travel Demand

The peak A.M. Z<hour travel demand was estimated from
the basic trip tables using Tactors from WMATA and COG
studies:



{a) Transit-Trips: A WMATA* study indicated that for {b) Buto Trips: A factor of 22 percent was used for

transit work trips, the factor for peak A.M. 2-hour calculating the A.M. 2-hour travel demand from the
(7 ALM. = T A.M.) traffic is approximately 36 percent corresponding dafly figure. The estimate is based
of dajly traffic movements. The corresponding factor upon standard traffic engineering practice,
for all transit trips, as estimated from 1968 home (e) Walking Trips: A factor of 10% was used for
interview survey data** was found to be approximately calculating the 7-3 &.M. peak travel demand from
30%.  Based on the above data, it was assumed that corresponding daily travel estimates. The estimate
33 percent of all daily transit trips would take place was based on survey data collected at actual retail
during the A.M. 2-hour peak period. This also implies office Tocations as a part of this study. Very few
that approximately 33 percent of all transit trips walking trips are likely to be generated by retail
would take place during the Z-hour peak period between use during the merning peak period, and the majority
4 P.M. and B P.M. will be business oriented.
TABLE & Table 6 summarizes the peak A.M. 2-hour traffic which
DAILY AND PEAK 2-HOUR TRAVEL DEMAND FOR THE MINI-TRANSIT is 'Ei'IFIJE‘CﬁEﬂ to use the proposed transit system under
SYSTEM o varying land use and modal split assumptions. The
estimates range from a Tow of 6400 to a high of BGOD.
Land Use Madal Split Daily Trips Peak AM 2-Hour These numbers were used as a basis for calculating
the number of vehicles, scheduling, etc. for the
Residential Low 30,488 6,342 proposed transit system.
High 37,808 B,257
Table 7 show the anticipated peak 2-hour
Commercial Low 32,644 6,656 trip interchanoes between each Zone and the Braddock Road
High 40,244 8,616 and King Street Metro Stations for the Towest and highest

anticipated level of demand. Typically 80% of these trip
~ interchanges would be directed to the stations in the
morning and away from the stations in the evening peak.

*Traffic Revenue and Operating Costs - prepared for the

Washington Metropolitan Area Transit Authority by W.C. ¥:5 Effects of Mini-Transit on Local Traffic
Gilman and Co. and Alan M. Voorhees and Assoc., Inc.
February 1971. Between the two extremes of low and high modal split
assumptions, approximately 2,300 to 6,300 of the
**Data made available from table produced by Washington candidate auto trips are expected to be diverted to
Metropolitan Council of Governments. the Mini-Transit system. This represents a reduc-
61
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tion of between 4 and 12 per cent of the total daily
traffic in the study area, even including the rela-
tively high volumes of external traffic passing
through between Richmond Highway, Mount Vernon, and
Washington, 0. C.

Based on recent traffic counts on King Street near
the proposed Metrp station, and a realistic annual

traffic growth assumption, the estimated 1992 peak
hourly volume is expected to be approximately 1,200
vehicles (total, both directions}. This represents
3 full lanes of traffic, even without the impact of
Metro. WMATA is proposing to add an additional 73
buses in the peak hour in each direction on Upper

King Street to satisfy transit demand from the area

east of the station. The alternative of Mini-Transit,

even with fts greater coverage and flexibility, will

anly add between 40 and 70 buses to King Street in the

peak hour, depending on the modal split assumptions.
[t must be therefore assumed that the impact on auto-
mobile traffic from small 25' long mini-buses will

be less than for large 44' long Metro-buses both in
terms of congestion and pollution.

TABLE 7
AM 2-HOUR TRANSIT TRIP INTERCHANGE BETWEEN
INTERNAL ZONE ARD METRO STATIONS

Peak AM Z-Hour Trip Interchanges

Residential Model

Braddock Station|

Low Modal Split

King St. Station

Commercial Model

Braddock Station

High Modal Spiit

King 5t. Stm_n

1 197 0 248 0

i 158 0 186 0

3 43 0 BE 0

g 85 0 86 0

5 0 0 0 0

6 265 0 274 0

T 116 0 60 0

g 562 0 754 [ 0

9 199 0 194 0
10 0 0 0 0
11 216 0 264 0
12 34 0 ad 0
13 109 55 138 T2
14 172 | 93 248 130
15 10 | 15 70 108
16 0 l 0 0 0
17 0 123 0 148
18 0 63 0 a4
19 0 53 0 62
20 0 80 0 136
21 0 78 0 154
27 0 130 0 280
23 ] 0 0 0
24 0 150 0 240
25 0 40 o 34
26 0 104 o 200
27 0 45 0 58
28 0 56 0 80
29 0 24 0 30
30 0 100 0 a2
A a0 oo 0 Mna
3z 0 145 0 78
33 0 | 161 0 212
34 0 16 0 16
35 0 75 0 136
36 0 178 0 222
37 0 50 o 110
38 0 0 0 0
Total 2160 1945 2632 2800

62



n

63

Community Forum

Community Groups

The City of Alexandria Department of Planning and Community
Development undertook to arrange a series of meetings between the
Consultant, NVTC, City staff and representatives of various
community groups. The purpose of the first meeting was to

inform the public as to the scope and purpose

of the study, as well as to promote discussion among

citizens groups as to the objectives of a Mini-Transit.

The meeting was held in the newly-converted Bicenten-

nial Center in the Lyceum Building. Attendance was

low and discussion was limited.

As a result; plans for a series of area-wide meetings were
dropped in favor of several smaller presentations in
different parts of the study area. Several of these

were held, using the regular meeting times and places of
pach participating group to discuss progress on the study.
The meetings included: The Inner City Civic Association

at the Hopkins House; The King Street Merchants Association
at the United VYirginia Bank; 2nd The Board of the Q1d Town
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Civic Association. In addition, regulaer mestings with
Planning Department Staff and with the City Manager's
Office have provided valuable reactions to the study
process and its early conclusions.

Information Exchange

The format of each community meeting allowed for a presen-
tation of the objectives of the study, initial projec-
tions of needs for transportation service, and discussion
of early route concepts and available systems.

" A Commuter Route giving priority service te the North

Waterfront and Uld Town where residents are most

1ikely to need Metro service to get to jobs in 0. C.

4 High Dependency Route where low car-ownership

would mean a high dependence on public transportation.

® i Maximum Coverage Route intended to encourage develop-
ment on Uuke Sireet, to penetrate south into 01d Town,
as well as serving downtown, Lower King Street, the
North Waterfront and North East neighborhoods. This
would inevitably be a more Tengtny route,

It should be emphasized that these routes were
deveioped for discussion purposes only and do not
necessarily bear any relation to actual demand.

The available systems were presented with the aid of
photographs of a wide variety of vehicles, including

Bendix Dashaveyor B.3

Findings
Westinghouse Skytrain

Among the reactions to these alternatives were the following:

Otis TT1 PRT

Kraus-Maffeid

Unimobil System Habegger

Rohr Monocab

Twin Coach

Minibus

Electrobus

Ginkelvan

Siemens Streetcar

Landan Transport Double-deck bus

The presentation of early route concepts and tqchnnluqy Was
deliberately planned to elicit citizens' reaction and was
successful in this regard. The routes shown included:

® & Simple Loop from Braddock to King Street Stations
via Pendleton, Fairfax and King Street. for example.
This would be a short, easily comprehended route.

® 5 Shoppers Express between the stations perhaps util-
jzing Pendleton, North Washington, and King Street with
|imited stops and intended as a complement to cther
longer routes.

(1} "There is an urgent need for shuttle seryice on King
Street now."

(2) "Elevated systems are unsuitable for 01d Town or low

density residential areas. They are out of scale.”

"1t is important to serve grocery stores, clinic,

health department, especizlly for low-income families."

—
Led
o

(4) "Service should be attractive, frequent and free."”
{5) "Routes should be simple, and easily comprehensible.”
(6) "Service should extend down to Franklin Street,

{7) "Commuter Loop or Simpie Loop offer best seryice.'
{8} "Service on residential strests should be Timited

to those which already have bus service to minimize
new Tmpacts.”
(4) "Do not eliminate curk parking in favor of bus lanes."
(10})"Streetcars pollute less?
Many of these Tindings have bee
tem Dperation conclusions in Ch

incorporated into the Sys-
aptar 1l, particularly those

relating to gorridors, and phasing., Probably the most widely-
by

I -
held view was that slevated systems would be unsuitable for
01d Town. In generzl, howevar, the response to the congept ov
a Wini-Transit System was very favorable.
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Technological Analysis

Scope of Hﬂﬂ]:i

Over the past five years there has been a great deal of acti-
vity in the development of new forms of urban transportation.
The "Transpo '72" exhibition at Dulles Airport focused atten-
tion locally on many of these systems. A number of different
manufacturers are developing transit systems for the distribu-
tion of passengers over small areas, using relatively small
vehicles at frequent headways. The purpose of this analysis
is to clarify some of the advantages and disadvantages of
these systems and compare them to more conventional forms of
transit distributor systems.

The specific task reguired by the study was a comparative ana-
lysis of three transit possibilfities:

= A "People-Mover" system using a grade-separated facil-
ity, (or elevated guideway)
® An at-grade Light-Rail (or street-car) system

® A Specialized Bus seryice




The term "Pecple-Mover" can logically be construed to mean
glmost any type of public transportation system. Recently,
however, it has come to mean an automatic, fixed, elevated
guideway system, and it is in this sense that it has been ana-
lyzed here. Since the guideways are elevated, there is no con
flict with other street traffic and faster speeds are possible
with no need for drivers, At one end of the spectrum of "Peo-
ple Mover" systems, the moving sidewalk concept was not con-
sidered; nor at the other end were rapid rail systems. Within
the ground level systems, large buses and large street cars
Were not considered.

(=]
(]

Two distinct types of "People-Movers" have been fdentified:

The Medium Capacity Guideway: Vehicles designed for trans
(1A) portation between high volume origins and destinations,
usually operated in a fixed line on a minimum headway.
(18) The smaller scale Personal Rapid Transit (PRT): Vehicles
which respond to passenger demands for service and distri-
bute them to a variety of destinations an demand, often
by-passing intermediate points.

The two remaining system types are ground level systems:

(2)  The Light-Rail or street-car category is currently a small
one.  Only one manufacturer in the USA is constructing
street cars, which are large vehicles for the Metropalitan
Boston and San Francisco transit systen.

(3) 1In the Specialized Bus category a number of vehicles are
available: both small and medium capacity: diesel and elec-
tric powered; front and rear-wheel drive; single unit and
articulated. These vehicles can be operated in a variety
of ways: on Tixed schedules, as demand-responsive (dial-a-
ride), or as jitney service., The mode of operation is not
analyzed here.

Description of Alternative Systems

In order to develop a comprehensive picture of the advantages

and disadvantages of various systems, a number of previous
studies were reviewed, and manufacturers were contacted directly.
It is apparent that in this fast-moving field the design gf al-
mosi every system are continually changing, so that the charac-
teristics of a system exhibited at Transpo '72 may no longer be valid.
The same systems are often extant, but in name only. One of the
most important criteria for including a system in this evaluation
is that it be available and operating, preferably in a commer-
cial situation, although some prototype projects have been in-
cluded.

Each system has been described, as far as possible, according
to four main considerations:

= Operating Characteristics (Speed, Acceleration, Type of
service, Vehicle Capacity, Headway).

® Physical Characteristics (Size of cars and guideway,
clearance, visual impact).

® Use of Resources (Energy, Manpower, Pollution).

® Miscel laneous Advantages and Disadvantages.

The information tabulated in Figures 23 through 26 was a major

;Eput into the System Evaluation pracess described in Chapter
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Elevated Guideway Systems

The generalized advantages of these systems lie in their ability
to carry large volumes of passengers with minimal labor costs, at
relatively high average specds. The major disadvantages lie in
the visual impact of the guideways, the relative shortage of op-
erating experience in commercial situations, and their high cap-
ital costs.

Light-Rail Systems

The general advantages are in their clean non-polluting opera-
tion. the undefinable charisma of the vehicles, and their ability
to operate relatively well in a semi-reserved street right-of-
way. Their disadvantages are similar to those of an eTevated
guideway system, with exception that the overhead structures

are less obtrusive. They also require manual operation,

Bus Systems

The ubiguitous bus has achieved its prominence through being
relatively cheap to install, flexible to operate on a variety of
routes, and able to penetrate most areas where the automobile
can qo with minimal visual impact. On the other hand, they have
the disadvantage of a polluting engine, having to operate in
mixed traffic, although special bus-lanes can be created, and
requiring manual operation.
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10 Systems Evaluation

10.7

Methodology

The selection of an appropriate technology is the first

in a two part process of selecting a generic system.

The second part discussed in Chapter 11, consists of
identifying appropriate routes. In evaluating the available
technology, the objectives developed in Chapter 2 were
applied to the three types of vehicles identified in Chapter
8, namely:

® Fixzed Guideway
Medium Capacity Cabs and Trains
Low Capacity PRT Vehicles

® Small Buses

® Lfght Rail (Streetcars)

Each type of vehicle was assigned a rating to indicate
whether it satisfied an objective well, maderately or poorly.
Because of the disparity among the objectives betwesn those
that were syited to guantitative and gualitative evaluation,
this broad qualitative rating system was applied as a




10.2

"Towest common denominator”. As noted in Section 2.2, two
nbjectives appeared to be of paramount importance. These
have been identified in large type in the Evaluation Matrix
which appears as Figure 27

The Technical Evaluation Matrix

Several items in the Evaluation Matrix bear further explanation.

1. Minimize Visual Intrusion. Fixed Guideway systems with
their elevated structures are totally incompatible with
the scale of 01d Town, and in fact with most single
family and townhouse districts. King Street itself offers
some small potential in that it contains fewer archi-
tecturally significant structures than other streets in
OTd Tawn, but in general, a system which avoids sensitive
architectural and historic areas does not provide service
where it is most needed, according to the trip desire
1ines {1lustrated in Chapter 7. Furthermore, the elevated
structure would permanently destroy traditionally dimpor-
tant views and vistas in the central area. A rubber-
tired bus has virtually no permanent visual impact. whereas
a streetcar would at least require overhead wires.

2. Minimize Air Pollution. The satisfaction of this objective
lies in the adoption of electric-powered vehicles, as
opposed to the diesel or gasoline engined buses. A
battery-powered bus 5 now available, but for the pur-
poses of this evaluation, the majority of buses were
assumed to be polluting.

3. Minimize Emergy Consumption. Information for this
evaluation was taken from a study of transit systems
prepared for the Southern California Association of
Governments.* In general, the energy requirements of

* “Energy Consumption by Transit Mode" Howard R. Ross
Associates 1974
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rubber-tired PRT vehicles are considerably higher than
for Tight-rail vehicles. In turn, 1ight-rail electric
vehiclies have a higher energy reguirement than the
diesel-powered bus. In terms of BTU per passenger-mile,
the rubber-iired PRT uses 7500, as opposed to 4050 for
Tight-rail and 3040 for a diesel bus. The four-passenger
automebile for comparison rates 10,500 BTU/passenger mile.

. Beduce Auto Traffic Congestion. The implementation of a

well-designed transit system of whatever type will have a
beneficial effect on automobile congestion. The effects
of different systems in attracting more or less riders
out of their cars are not measurable.

Enhance Alexandria's Image. The image of Alexandria is hard
to define. We believe it has to do with the concern of

01d Town residents to restore their townhouses, the

concern of the 01d Town Civic Association for controlling
the architectural appearance of street facades, the

concern of the City of Alexandria for revitalization of the
downtown area, by street improvement schemes, sign ordi-
nances, building height restrictions, and encouraging
through traffic to by-pass the area., The net effect of
these efforts is a relatively uncluttered central area

in which the design of both old and new contribute to a
harmonious whole. The judgement of whether the design of a
particular transit system contributes to or disrupts this
relationship 15 a subjective one.

Without making such a judgement at this time, it should be
stated that the concept of good design here has nothing

to do with old vs. new or with horse-drawn carriage vs.
diesel bus. The objective of enhancing Alexandria's

1m308 will be best served by selecting a transit vehicle
which has the same kind of integrity and harmony between
all its parts (size, layout. use of materials, attention
to detail, etc.) which the downtown area itself displays.



Figure 27

SYSTEMS EVALUATION MATRIX y | Fixed Guideway Systems 2 Spec-| 3 Light
A B Demand- jalized | Rail
Objectives Headway Systems |activated PRT [Bus Systems
(Medium capacity)|(Low capacityHSystems
1. MINIMIZE VISUAL INTRUSION O O il s
2. Minimize air pollution H | | O ||
3. Minimize energy consumption O O B ™
4. Reduce auto traffic congestion ™ ™ | ™
5. Enhance Alexandria's image ? ? ? ?
6. Maximize ease of travel || W | | o
7. Minimize land for stations/ 0 0 o u
structures
8. Minimize land for parking etc. u ® 2 |
9. Encourage development in de- m = - u
fined corridors
10. SYSTEM CAPACITY COMMENSURATE -
WITH PEAK DEMAND H S " 3
11. Maximize wide-area service O ™ | O
12. Minimize on-system time ™ = O O
13. Maximize route flexibility O O = O
14. Minimize vehicular conflicts B = ~ 0
15. Maximize system reliability ™ ™ [ b
16. Minimize operating costs/fares*® N ™ 0 O
17. Minimize capital costs* 0 O [ | ™
18. Minimize physical problems of O - - -
integrating system into area
19. Maximize personal Security N 0O - -
20. Provide pleasant riding environ- - - ~ N
ment
M Very Good

. i . M satisfactory
*Specific costs will be developed in Phase 1I of the study. (] Poor
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. Minimize Land Acquistion for Stations, Structures.

. Minimize Land for Parking.

Maximize Ease of Travel Between Activity Centers. In this
respect 1t 75 assumed all systems will perform equally
well.

The
stations for an elevated system could be over the street
right-of-way, but support columns would either reguire
medians in the center of the street, or, in some cases,
property acquistion adjacent to it. MNeither buses

nor streetcars require additional Tand outside the strest
right-of-way.

By attractingauto -drivers
onto any transit, the need for parking spaces will he
reduced.

- Encourage Development in Defined Corridors According to the

Principles of the Comprehensive Plan. [n effect, this
objective is the corollary of T3, The committment to a
fixed guideway or structured fixed rail route would probably
attract development to that route more than to a bus routs,
which could be changed at will.

Provide System with Capacity Commepsurate with Mormal
Peak Hour Demand.

This objective is deliberately not
framed in the sense of "maximizing capacity".

It would be mpractical to provide a very high

capacity fixed guideway system which would run half
empty. The capacities for the PRT systems analyzed in
Chapter 9 range from 2000 persons/hour to 12,000 persons/
hour. A range of from 5000 persons/hour to 43,000
persons/hour is possible with a medium sized vehicle
operating en fixed headways of 15-100 seconds. The 1482
peak-hour demand on the highest volume segments of a
King Street to Braddock Road loop varies from 1800 to

a0

115

T2

13.

2000 persons per hour depending on the land use and modal

split assumptions. On this basis, a medium-capacity

Fixed Guideway system must be discounted, although a
smalier PRT system might be justified. The slower Tight-
rail systems are indicated as being only moderately wall
suited because the vehicles themselves are relatively large.
A mini- or midi-bus system, on the other hand is well

suited to the anticipated volumes.

Maximize Accessibility to Mini-Transit Service over a
Wide Area. The concept behind a Fixed Headway, medium
capacity system is generally to serve two or more heavy
patronage points on a single Tine. The PRT concept
extends this to offer a limited range of route alterna-
tives to and from a single point. The area which may
be economically covered by PRT is thus wider. A bus
system can offer even wider coverage, not being limited
to a fixed guideway, and different areas may be served
iE response to changes in the type of demand throughout
the day.

Minimize On-System Time. The PRT concept allows a rider
to dial his destination and by-pass all intermediate
stops. Assuming that waiting time is the same for all
systems, PRT will offer the shortest travel time.

The fixed guideway systems generally are able to

operate at higher average speeds than vehicles in

mixed traffic on the street.

Maximize Route Flexibility. The construction of fixed
track or guideway does not permit an easy transition to
alternative routes as may be required if for example
population or emplovment concentrations shift over time.
Meither are they immediately responsive to demands for
expanding the system.




- Minimize Pedestrian/Vehicular or Inter-Vehicular Conflicts.
Slevated fixed guideway Systems satisfy these objectives
directly. The bus system has been given a siightly better
rating due to the maneuverability of the vehicle in a
potential accident situation.

- Maximize System Reljability. The adoption of this objec-
tive as being of paramount importance would effectively
freeze all technological advancement and experimentation
with new modes. Since all the systems which have been
analyzed 1n Chapter 9 are to some degree operational, this
does not pose a large problem. However,

the main body of recent operating and maintenance
experience has been with bus systems.

Minimize Operating Costs and Therefore Fares. More de-
tailed informatfon will be developed on this in Phase 11
of the study. The evaluation ratings given here relate
largely to the need for drivers for the on-grade systems,

which thus incur heavy labor rosts.

- Minimize Capital Costs. More detailed information will be
developed on this in Phase II of the study. The evaluation
ratings are based on Barton-Aschman's experience and manu-
facturers data tabulated in Chapter 9, giving the
dpproximate costs per mile of structure and the costs of
vehicles.

- Minimize Physical Problems of Integrating the System into

the Area. The cross-sectional envelope of clearance

required for PRT cabs, medium capacity Guideway vehicles,
buses and streetcars is approximately the same. Most single
track operations would fit into a space 12' high by 10' wide.
The differences emerge in their ability to turn corners. Most
medium capacity Guideway vehicles require from 50'-200°
radius. Ground vehicles and PRT vehicles require 15'-40'.

B1
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20,

. Maximize Personal Security.

Many peopie are reluctant

to ride empty transit vehicles at night since the apparent
security which a crowd of people affords is not present.
Similar fears have been expressed concerning the inabi-
lity to escape from a potentiaily disturbing situation
aboard a PRT vehicle. Larger vehicles are therefore
viewed as preferable, and those with the added protectian
of a driver rate highest.

Provide a Pleasant Riding Environment. From the view-
point of the rider with several modes at his disposal,
several factors enter into his choice: Time in transit
and getting to the vehicle, cost, and the comfort and
convenience of the ride. [n order to attract erstwhile
automobile drivers, the transit vehicle must be a plea-
sant environment, which most modern technology affords.
Fixed guideway capsules are quiet, carpetted, with com-
fortable seating. Several buses also offer this type of
environment, but in terms of optional extras. Perhaps
the most deterring factor to a would-be transit rider is
to sit on a hard plastic seat in a noisy van, with hard
springs, utilitarian lighting and intrusive advertising.
The jmage of the minibus tends to be that of a utili-
tarian vehicle, and it 1s thus given a lower rating.

The novelty of riding astreetcar, on the other hand
evokes a2 certain nostalgia for which the rider might con-
ceivably put up with hard seats. This, however, is a
subjective judgement and it is rated accordingly.

System Conclusions

The system evaluation process indicates that the majority
(12) of the objectives are totally satisfied by a small

bus system, and that only three objectives are not satisfied,
namely the guestions of air pollution, length of time



travelling the system and the operational costs. It should

be pointed out that any selected vehicle will have to satis-
fy the then current federal and state air quality regulations.
Although a bus system would be relatively slow,

virtually no point on the system would be more than 7 1/2
minutes riding time away from a Metro station and, assuming

a maximum off-peak headway of 5 minutes, or an average

wait of 2 1/2 minutes, it would take an average time of

10 minutes to reach Metro.

Light-rail and PRT systems rank approximately equally in the
pvaluation matrix, assuming that all objectives are equal,
However, PRT systems do not satisfy the objective of

Minimum Visual Intrusion, which was regarded as of para-
mount importance. Although some of the Tower capacity PRT
systems could satisfy some of the mure optimistic projections
of demand, this could not be regarded as more than a partial
fulfillment of the objective of providing System Capacity
Commensurate with Demand.

Fixed headway, medium-capacity guideway systems received
the lowest overall ratings and furthermore failed to satisfy
either of the paramount objectives.

In the areas of minimizing air pollution and encouraging
development in defined corridors, the 1ight-rail or street-
car systems were superior to buses. (There is also a
suspicion that the streestcar's nostalgia or "charisma

factor” may be superior to that of 2 small bus, although this
cannot be measured)

It was therefore concluded that all further analysis in
Phase II should be in the area of small bus systems. This

fn itself presents a wide range of options from the

standard "Downtowner" as operated in the District of Columbia

a2

to the articulated "Minibus" operated on the Mall by the
h§t1una1 Parks Service; from the conventionally powered
diesel bus to the battery powered "Electrobus"; from the

rear-engined "Flexette" to the low platformed, front-wheel-
drive "Ginkelvan”.
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Preliminar
Operating Concepts

Travel Desires

The selection of specific routes was not the task of this
phase of the study: rather the identification of important
corridors where demand was heavy. From the patronage fore-
casting process there emerged several key sources of

demand which should be satisfied. These travel desires

are jllustrated in Maps 18 through 21 . The following corri-
dors require special attention:

a. North Waterfront to Braddock Road Station

b. Tract 16 to Braddock Road Station

c¢. Powhatan Street and Harbor Terrace area to Braddock >
Road Station o0ao]

d. 01d Town South and the DIP area to King Street Station i

e. Downtown to Town Hall (Market Square) area fors

f. Bicentennial Center to Town Hall (Market Square) area .-I=—:-':-.

g. 01d Town South to Downtown s

| —
LRSI T




The Internal-External movements to and from the Metro stations
(Figures 18,20 ) show a clear demand for service in the
Madison/Wythe corridor. Service to and from King Street

Station could be satisfied in a number of ways using the King/
Street or the parallel routes of Cameron, Prince or Duke Streets.
However, in view of the continued importance of Upper King Street
as 3 retail street used by neighborhoods to the north and south,
and in view of the present efforts by the city and individuals

to revitalize the street, it appears that King Street would be
the most accessible route.

Those neighborhoods at the extreme north and south of the study
area might more effectively be served by the Metrobus 1ine from
Mount Vernon to Washingtan D.C. rather than extending Mini-Transit
service inte these areas.

Internal movements within the study area (Maps 19 and 21 )
show a clear picture of heavy demand within the zones bounded
by First and Second Streets on the Narth, Henry Street

an the West and Gibbon Street on the south. The heaviest
movements occur between zones which abutt N. Washington
Strest, King Street and Cameron Street.

In addition to the demand forecasts derived from the mode]ling
process, useful feedback was also obtained from citizens

and tradesmen via the Community Forums. The single most
requested route from all groups was a 1ine along King Street
from the station to the waterfront. As regards North/

South service, most groups were equivecal, tending to

view existing one-way streets as permanent restrictions, but
favoring some form of service on Washington and Fairfax

Streets. The need for service between the North Waterfront

and 8raddock Road Station was not seen by citizens as an impera-
tiye, probaaly because construction and occupation of Mortn Water-

M

front residences is not complete, and the results are not
yet being felt. On the other hand, the King Street line
chould be implemented as a first phase or even immediately,
without waiting for Metro, according to some group repre-
sentatives.

Systen Capacity fegquirements

A <imulation of peak hour demand was made in order to estimate
the need for vehicles and to test the headway characteristics
of a thearetical system. To do this the following assumptions
were made:

s The heaviest peak hour volumes will occur on links closest
to the Metro stations, and that internal trips will pose no
burden on surplus capacity.

= The peak hour demand will be 65% of the peak Z-hour demand
direction (to the Metro stations in the morning; away from

the station's in the evening)

It was further assumed that vehicles would operate at 12 mph
average speed on a 5 mile round trip between the stations giv-
ing a running time of 25 minutes.

1t was found that the peak 2-hour volumes on the highast-volume
links adjacent to sach Metro station were as follows:

Model . Braddock Road  King Street
Res. - low mode split 2180 1950
Com. - low mode split 2100 2120 =
Res. - high mode split 2700 2520
Com. - high mode spliit 2630 2800 ®

g4
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The Towest and highest pair of links are marked with an ®.
Since the higher volume of each pair is the operative volume in
a route system which Tinks to both stations, the anticipated
range of demand was assumed to be from 2100 to 2800 passengers,

or from 1020 to 1450 passengers in the peak direction at the peak
hour.

Using the above assumptions of average speed and round
trip Tength, it was calculated that 18 wvehicles with a
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capacity of 25 persons would be required to satisfy a Tow
peak hour demand of 1090 passengers. This would snable
each bus to operate approximately 2% round trips per hour,
giving headways of BO seconds. To satisfy the high peak
hour demand of 1450 passengers, 24 similar vehicies would
be required, operating on 60 second headways. These fig-
ures are tentative and could increase to between 24 and
30, if a 30 minute round trip and 2 spare vehicles are
required.

M =

T KING STREET
> " STATION




Alternative Routes

[t should be emphasised here that the route alternatives presented Map 3 ¥ Pandieton/North Waterfront Shuttle +

in Chapter 8 were developed for the primary purpose of eliciting ® King Street Shuttle + Two-way

community reactions and suggestions. The selection of a recommended ® Loop from North Washington to 01d Town South
route must ultimately be based on those corridors exhibitting the via Washington and Fairfax Streets

highest levels of demand. The adjacent maps i1lustrate feasible
routes which will be examined in graater detafl in Phase 2.
Map & ™ Loop between Braddock Road and King Street

Map 1 ™ King Street Shuttle + Statfons via North Washington + )
" Two-way loop from 8Braddock Road to 07d " Extended Joop between Braddock Road Station,
Town South via North Washington and North Waterfront, 01d Town South and King Street
Fairfax Streets Station
x P?ss1b1e circular route between North and South
01d Town S e e P — s
Map5 ™ Loop between Braddock Road and King Street Stations
Map 2 ® King Street Station to North Waterfront via via Fairfax Street
Fairfax Street return via North Washington + - Lgunlbe;yeEn Braddock Road and King Street Station
" Eraddock Road Station to 01d Town South via via Washington Street, 01d Town South, Fairfax
Fairfax Street return wia Washinaton Street Street, and King Street
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Fringe Parking

In the course of this study, much discussion has centered on
the subject of fringe parking facilities on the perimeter of
the downtown area to relieve congestion and parking demands
adjacent to retail and employment concentrations. Such
facilities could be ideally served by a Mini-Transit System.
However, in the absence of specific site recommendations by
the City this could not be a determining factor in either the
demand forecasting or corridor selection processes. The
flexibility afforded by a small bus system would permit
experimentation with one or more fringe parking facilities
should this concept be adopted by the city in the future.

These proposed routes have several elements in common and
it is5 these features which constitute the generalized
conclusions of the route planning process in Phase I of
the study. They are as follows:

a. King Street: Service between the Metro Station and
Fairfax Street should be very frequent and attractive to
shoppers, office workers and tourists. Service to the
Torpeda Plant should be secondary.

b. North Waterfront to Braddock Road Station: Service
should concentrate on peak hour service for Washington,
0. C. commuters.

c. North Waterfront to Downtown: Service probably less
frequent, but important during shopping peaks.

d. 01d Town South to Downtown: Service probably adjusted
to shopping peaks, with tourist service at weekends.

87

. Service generally should concentrate on heavily travelled

strests such as Washington, rather than parallel routes
for reasons of exposure to motorists, and the ability to
attract shoppers who use these streets.

. Service should concentrate where possible on streets which

already have transit traffic in order to minimize impacts
and also to take advantage of current transit travel
habits.

. North/South service on the waterfront should be routed so

as to attract riders from both east and west of the route.
This means in effect, that Lee and Union Streets are
located too far east, and that Fairfax Street is probably
the optimal route without competing with Washington Street.

In evaluating these alternatives, consideration will be given
in Phase 11 to:

Matching frequency and service capacity on each leg
of the route to the forecast demand

® Length of travel and wait time for riders
Oppertunities for changing routes and frequency of
service at different periods of the day

Simplicity of route for passenger comprehension

® Ability to maintain schedules under normal traffic
conditions

Costs of providing service, operating problems and
minimization of "deadheading" (driving empty bus
between the end of the route and the garage)




Next Steps in Phase 2

Diring the next phase of this study, the initial Mini-
Transit System concepts will be developed in greater
detail. The follewing tasks will be completed in order
to give NVTC and the City of Alexandria all the basic
information for a decision as to whether to proceed
with the system and how to implement jt.

The

Route testing and final route layouts and bus-
stop locations.

Development of a System Operating Plan,including
Management and Manpower requirements,Scheduling
and Maintenance.

Testing of alternative Revenue Plans, and prepar-
ation of Cost/Revenupe estimates.

Development of preliminary vehicle Specifications,
both functional and performance.

Environmental Impact Analysis.

findings of this second phase of the study are to

be the subject of a further report.

ag
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Candidate Trips

"Generic" Transit
System

Gravity Model

Growth Model

Headway

Land Activity

Link

Mini-Transit System

When any new transportation facility
iz brought into operation, trips will
be attracted to it which previously
took other routes or other modes.

The total volume of trips, irrespec-
tive of mode, can be considersd as
candidates if it is 1ikely that some
of them will be diverted to the new
system.

A type or class system, which is
not differentiated as to specific
or proprietary name. In this study
the three Generic Systems to be
studied are {1)Fixed Guideway,
{2)Specialized Bus and (3)Light Rai)
systems.

A mathematical formulation of trip
distribution based on the premise
that trips produced inm any given area
with distribution themselves in
accordance with the accessibility of
other areas and opportunities they
affer.

A farmula for estimating changes in
land use, population, etc. over a
period of time based on past trends,
current policies and foreseeable
changes in trends and policies.

The time interval between successive
arrivals of vehicles at a particular
point operating on a system.

The data required to estimate a given
zones trip-producing and attracting
capability. In the TRIMS ([g.v.)
Model, this included Population
Households, Incomes and Employment in
various job categories.

& section of the network defined by

a mode or intersection at each end.
Typical descriptions of a 1ink are

its average speed. capacity. number of
lanes, etc,

The term given to the Transit Distri-
butor System (g.v.) in Alexandria.

Modal Split

Mode

Made]

Network

Origin-Destination
Table

Patronage Forecasting

People Maver

Personal Rapid
Transit (PRT)

Transit Distributor
System

The term applied to the division of
trips between public and private
transportation. The process of separ-
ating trips by mode of travel.

Tha means of travel: automobiles, buses,

trains, walking are all modes.

Bny simulation of @ real-world situation.
In Tand use/transportation planning it
usually refers to the forecasting of a
future real-world situation.

A simplified highway system (or
transit system) used to calculate

the time needed to travel between
zones. The minimum time path is us-
ually assumed, thus allowing the net-
work to be "loaded" with theoretical
trips.

A trip table showing the number of
trips from the zones in which they
begin to the zones in which they
terminate.

The process of predicting the actual
number of riders for the Mini-Transit
system, by estimating how many people
will divert from other modes (i.e.

by applying the Modal Split process
to the Candidate Trip Tables)

Theoretfcally any means of transporting
peaople, but wsually referring to auto-
matic computer-controlled systems
running on & special fixed guideway.

A system of small (4 to 6 passenger)
automatically operated transit vehicles
usually operating on & fixed closed
route and responding to the passenger's
call and destination without stopping
at intermediate points,

A fine grain public transportation ser-
vice to collect and distribute people
t

na refatively small area, using
vehicles.

-
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Trip Distribution

Trip Generation

Trip Interchanges,
Zonal Interchanges

Trip Table

Study Area Zone

Abbreviations

BAA
CoG

METRO
NVTC

PRT
SAZ
TRIMS

WMATA

The process of allocating trips that
originate in one zone to all other
zones in the study area based on the
relative attractiveness of the destina-
tion zones.

The process of estimating trips made
in an area based on the characteris-
tics of the area such as land use,
population, employment and other
ecanomic activity measures.

The trips between two points or zones,
without regard to direction. In

other words, the number of trips from
B to A,

A matrix of the number of trips from
every zone to every other zone,
Separate trip table can be developed
for various purposes, such as work,
shopping, recreation, etc. as well as
for various modes such as auto,
transit, walking.

A portion of the study area, delineated
as such for particular land use and
traffic analysis purposes. These zones
are as small as two blocks in size where
large numbers of trips are anticipated,
and up to 20 blocks or more where

fewer trips are expected.

Barton-Aschman Associates, Inc.
(Metropolitan Washington) Council

of Governments

The Rapid Transit Rail System currently
being planned and constructed by WMATA
Northern Virginia Transportation
Commission

Personal Rapid Transit

Study Area Zone

Transportation Integrated Modelling
System (Trip Forecasting Computer

Model developed by COGI

Washington Metropolitan Area Transit
Authority
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