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FOREWORD

. At present there are eight commuter trains into and out
of Washington, D.C. each weekday. Six are operated by the Baltimore &
Ohio; two by Penn Central. The combined ridership of from 1,100 to 1,200
each way amounts to about 3% of the total journey-to-work movement Lo
the District and some 1.3% of the public transport volume.

The Baltimore & Ohio trains, particularly, are operaling at
staggering lasses amounting to approximately $2 for each dollar received.
Their ultimate discontinuance can be only a matter of time.

There does appear to be a modest, reasonably compensatory
rail commuter potential within the Metropolitan Area. To properly Lap
this market, a fairly complete restructuring of routes and schedules would
be required, By themselves, none ol the railroads possess the capability of
arranging the interline type operation which could develop the latent
commuter potential, Outside guidance would be required to forestall what
otherwise will Tnevitably be a complete disappearance of all rail commuter
operations Trom the area,
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CHAPTER |

WASHINGTON METROFOLITAN AREA
RAIL COMMUTER FEASIBILITY STUDY

Introduction

The entire Washington Metropolitan Area Is swiTtly expanding
outward. The institution of a restructured commuter rail service, which
would be sound enough to be retained over a perjod of time, could help guide
the Tuture configuration of an expanding region. With the knowledge of the
existence and continuity of good rail service, future suburban development
may gravitate toward the best Lransportation access pathways to the CBD,

Rail service would assist materially in reducing pressure on
highway access routes from fFarther-out points, particularly at the most
critical rush hour times. It also should materially ease the rate of increase
of automobile parking requirements to be met within the CED,

The railroads! contribution potential should be related to the
statisties which indicate that not only will employmenlt within the District
of Columbia continue to increase, but also that the draw from suburban areas
to fill employment needs will be escalating rapidly.

Concomitant needs point to a healthy commuter rail operation
as an important element which should be contributed toward the creation of
a balanced transit/transportation complex within the region.

The purpose of this study is to determine the economic and

social feasibility and desirability for the restructuring or expansion of
existing commuter rail services within the Metropolitan Area.

Structure of the Study Approach and Report

The study approach and correlated report text are ocrganized in
sequential Tashion starting with Tnitial demographic data development, pro-
gressing through detailed field work, and concluding with economic consider-
ations dealing with the implementation of a commuter rail operation. The
report is divided into six chapter groupings:

Chapter | is principally devoted to presentation of the Findings
and Recommendations.

Chapter |l develops step-by-step the background data required to
farmulate rail ridership forecasts.

Chapter |1l reviews the operational status of the railroads and invesli-
gates their capabilities to perform a commuter service.

Chapter IV presents the proposed service model for institution of a
reasonably wiable rail serwvice.

Chapter ¥  develops the Capital and Operational Costs.

Chapter ¥l discusses Implementation of the Model.




FINDINGS AND RECOMMENDAT | ONS

A Restructured Commuter Rail System Appears to be Feasible

A restructured commuter rail service, embracing three jm-
portant routes in the Washington Metropolitan Area, could be operated on
weekdays under conditions requiring only a very modest level of support pay-
ments after service is well underway. The routes would he:

1. Baltimore & Ohio Gajthersburg - Washington, 21 miles
2. Richmond, Fredericksburg &

Potomac Quantico - Washington, 34.7 miles
3. Penn Central Baltimore - Washington, 40.3 miles

Revenues Could Come Close to Meeting Expenses

The estimated expenses of operation, annualized, would be on
the order of 52.74 million (1971 dollars); the revenues in the neighborhood
of $2.37 million., The first year gap between revenues and expenses would
tend to be somewhat greater due to the expected time lag in achieving maxi-
mum ridership levels; it is estimated to be not less than $500, 000,

The Capital Requirements are Relatively Modest

The capital requirements Lo inaugurate the services shown
in the Model, Chapter IV, would, in part, be dependent upon the type of
rail passenger eqguipment to be specified,

The acquisition of rehabilitated main line rall equipment,
offering all comforts, would set the capital needs at $9 to $9.5 million.

The installation of one of the most modernly equipped small
commuter rail systems in the nation, employing new equipment, would set
capital needs at $14.1 to $15.6 million. Further verificalion would be re-
quired for a possible turbo Lrain Tnstallation estimated at 5$13.% millian.

The Toregoing outlays are inclusive of rail equipment, parking
and statjon facilities, and changes needed in the railroads' physical plants.

Ridership Estimates are Promising

The estimated ridership range which can be reasonably
achieved during the First year of operation is between 12,500 and 14,200
trips per weekday. The Baltimore & Ohio proportion would be 3,600 to 4,000
for Gaithersburg-Washington service (Brunswick-Martinsburg not included),
The Richmond, Fredericksburg & Potomac Quantico-Washington service would
carry 4,500 to 5,000; the Penn Central Baltimore-Bowie-Washington service
a range between 4,400 and 5,200. Future growth potential appears to be good.
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A New Operational Concept is Proposed

A new concept for operation is suggested which, from an
experimental standpoint, would be a first in the nation. Commuter trains
and crews running on the B&0 Brunswick Line and the RF&P Quantico Line
would be "interlined.' They would proceed from their terminal at one end
of the two-route commuter zone to the other and then turn back.

This mode of operation would substantially reduce capital
outlays for equipment and, at the same time, provide excellent cross-Metro-
politan Area schedules for an expanded rider base by linking Washington's
CBD and the Southwest employment centers with such suburban emp loyment
complexes as Crystal City, VYa., and Rockville, Md.

If the interline run commuter train concept could be inaugurated
and operated successfully, it should provide valuable clues for solution of
commuter train operational costs where similar possibilities now exist in
other major cities.

Turbo Train Possibilities Merit Consideration

Continuous research and development efforts have played a key
role in the ongoing Mew York-Boston Turba Train operations. Service failures
and component replacement problems now appear to be approaching a satisfactory
minimum. Tentative budget figures, based on the best information available,
indicate that if new rail equipment is to be purchased and operated, the
proposed commuter Lrain configurations of the Turbo Train should be seriously
considered hoth from the standpoint of possible first-cost savings and subse-
quent operational savings.

Who Should Manage the Service?

Organizationally there are a number of alternate management
possibilities. These Tnclude: The Washington Metropolitan Area Transit
Authority (WMATA), The Metropolitan Washington Council of Governments (COG),
a special authority created by the Congress, or a subdivision of Amtrak
{National Railroad Passenger Service Corporation).

Establishment of an Important MNew Rail Station in the District of Columbia

A new station, expected to be a principal ridership generator,
would be established on Penn Central trackage at L'Enfant Plaza. The new
station would be adjacent to the off-street bus terminal located at the
Plaza. Excellent service would be afforded to the fast-growing Southwest
Area employment centers, Convenient transfers to bus feeder service also
could take place here.

Local Community Cooperation Would be Vital to the Success of the Project

It would be imperative, to guarantee the success of the
commuter rall operation, that the fullest cooperation be forthcoming at

-3~




local community levels. Assistance would be especially important in devel-
oping such rider amenities as good parking facilities, proper street or high-
way access lo stations, the best locations for stations to be constructed.

|t is Nolt Recommended that Transit-Type Ridership be Sought

It is not recommended that the rail commuter operation should
attempt to handle transit-type ridership from and to close-in areas to the
CBD, The railroads' major area of contribution to the region is considered
to be that of expediting trips from and to communities located outside the
transit/bus dominated zones. By following this precept, the railroad opera-
tion will be better organized to play an important future role as a key
Feeder to the Rapid Transit System when its coperations commence,

Volume service for very shart transit-type distances generally

is too costly for a railroad operation to provide unless major subsidies
are to be forthcoming.

Close Low Density, Low Potential Stations: Improve Ridership and Revenue

Certain 17ghtly patronized stations should be closed in order
to speed up train movements and thereby provide a transportation package of
the best possible quality.

The relatively low deficits projected for the operation are
due, in large part, to the fact that it has been possible to design an all-
new operational concept which gets away from a very costly, ridership-inhib-
iting local-stop type of service., Without the express-type runs now proposed,
the Model could not function unless additional trains (and equipment and
crews) were to be added. This type of service expansion would escalate the
deficits to high levels.

Concentrate B&D Brunswick Line Commuter Operations in the Demand Area

|t is recommended that the Baltimore & Ohioc commuter operations
be cut back from Brunswick, %49 miles, and based on the high volume potential
Gaithersburg - Washington segment, 21 miles. Ridership west of Gaithersburg
is at a relatively low level; present forecasts do not indicate major growth
in the near future,

such a decision, of course, would not preclude future use of
the farther-out portions of the B&ED route for major commuter movement if the
demand develops, For the time being, a reasonably viable pattern of quality
service would be concentrated in an area that demonstrates the potential for
adequate support.

Seek State Support to Operate One Express Service West of Gaithersburg

It is recommended that consideration be given to the operation
of one round trip express run from points west of Gaithersburg. This train
probably should run between Martinsburg, W. VYa., 73 miles out, and Washington.
It would serve an area lacking both bus operations and good highway connections
to Washington.

il




The service could not be operated on a break-even basis. The
estimated minimum deficit would be on the order of $125,000 per year, or
more, It is suggested that the States of Maryland and West Virginia jointly
investigate the desirability of underwriting this special service.

The Future of Baltimore-Washington Services via the Baltimore & Ohio

Indications point to the advisabilily of dropping the
Baltimore-Washington commuter services of the B&0., Their Baltimore area
rider origins, which represent about half of the total ridership, should
be consolidated into an improved Penn Central Ballimore-Washington service,

Track capacity problems appear to inhibit possibilities of
economically viable expansion of BED commuter service on this line. Bus
competition is well organized and carries the vast majority of riders to
and from points within a reasonable radius of Washington. The financial
situation appears to be difficult to improve with losses approaching a
mark triple that of revenues collected.

Service via the Scuthern Railway, Manassas to Washington, is Mot Recomnended

Rajil commuter service over the route of the Southern Railway
between Manassas, Va., and Washington presently would not appear to be
either financially or operationally feasible. There are serious problems of
track capacity awvailability; Shirley Busway competition is very strong; the
access routes to the majority of potential station sites are poor.

Operation of a commuter service, at this time, over tracks of
the Southern Railway also would tend to create a degree of service duplication
throughout a substantial portion of the rider-producing areas south of
Washington. This could result in lowered revenue yields and accompanying
increased subsidy requirements Tor services south of Washington.

This recommendation should not be construed as barring future
consideration of a Southern Railway operation.

Consider Electrification of the First Street Tunnel Under Capiteol Hi11

If possible, the First Street Tunnel should be electrified
in order to provide a through service link for Penn Central electric,
multiple-unit commuter trains between Union Station and L'Enfant Plaza.
Operation of electrified trains by Penn Central would be less expensive
than the use of diesel or turbine propelled trains.

Amtrak commissioned a tunnel electrification cost review of
the mile-long double~track link between Union Station and Virginia Tower
which was based on far more exacting clearance requirements than those posed
by multiple-unit, self-propelled electric cars. The magnitude of the result-
ant Amtrak cost estimates temporarily has halted further electrification
consideration at this time.
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CHAPTER 11

I DETERMINATION OF THE RAIL RIDERSHIP POTENTIAL

ParL | - Review and Interpretation of the Demographic Data

The ariginal 1968 Metropolitan Area Filot Transportation
Study prepared for the United 5tates Senate Committee on Public Works pro-
vided a detailed breakdown of (a) location of population groupings, [by
quantification of areas of employment, and {c) other related demographic
data of importance for determining rail commuter rider potential.

The warl statement Tor the current 1971 Washington Melro-
politan Area Rail Commuter Feasibility Study calls for updating the 1968
study's pertinent demographic data together with developmenlt of certain
required additional data.

The three principal sources employed for updating were:
(1) Available data from the Council of Governments (COG).
(2) Available data from the 1970 Census.

(3) Certain projections from a 1969 study undertaken for COG by
Hammer, Greene, Siler Associates - '"The Economy of Metro-
politan Washington."

. Considerable reference also was made to wvarious other
sources including:

(1) Feasibility Study Tor Bus Rapid Transit in the Shirley Highway
Corridor, 1970, undertaken for COG by Howard, Needles,
Tammen & Bergendolf,

(2) District of Columbia CBD Employment, 1970, prepared by the Dist-
rict of Columbia Motor Vehicle Parking Agency,

(3) Pedestrian Circulation Plan, 1970, prepared for the Southwest
Employment Area Transportation Committee by Wilbur Smith Assoc.

(4) City of Bowie (Maryland) Transportation Study, 1969.

Pata From the foregoing sources has been correlated with
COG procedures in order to establish compatibility of treatment and thus
avoid creating any variations in certain key bases for projections. COG
currently uses HGS figures for future projections, DC Motor Vehicle Parking
Agency figures for CBD employment, 1970 Census Data to the degree available,
and preliminary COG "Empiric Model 1980" data for journey-to-work information.
(This COG study has not yet been formally re]easedﬂ




The 1968 Study's Population and Employment Projections

A comparison of the 1970 - 2000 projections from three
. 1968 study report tables (full version, pages 67 et seq) with actual 1970
census figures, plus accompanying revised projections to the year 2000,
points to some interesting changes that have taken place in the District
of Columbia's proportionate relationships with the Maryland and Virginia
suburbs.

A review of the original Tables A, B, and C follows.

Updated versions of these tables are included in Lhis study report on
pages 32,33 and 3h.

Table A - Population Projections for the Mational Capital Region

(1) The District of Columbia population estimated to be 833,800 by
1970 actually was 756,510 or almost 9.3% less than the pro-
jection made in 1968. The latest available projections indi-
cate that population will continue to lag behind the 1968
forecasts until the year 2000 when a small gain will be shown.

(2} The Suburban Maryland 1970 census population exceeded the 1968
yland pop :
projection by 4.4%; forecasts through the year 2000 continue
on about the same relationship.

(3) The Suburban Virginia 1970 census population was about 4% less
than the 1968 forecast; by 2000, the population is expected
. to exceed the original forecast by 24%.

Maryland suburban population is expected to represent almost

LEY of the regional total by the year 2000; Virginia suburbs 39%; the
District of Columbia 15%.

Table B - Employment Projections for the National Capital Reqgion

(1) Actual employment within the District of Columbia was 14% more
in 1970 than the 1968 projections indicated; by the year 2000
this will have increased to 32% above the original 1968
forecasts for the year 2000,

(2) Suburban Maryland employment in 1970 was 7.3% above the 1968
forecasts; Suburban Virginia was up 1.5%.

(3) By the year 2000, the District of Columbia now is projected to

provide 39,3% of the employment; the Virginia Suburbs 31.2%
and the Maryland Suburbs 29, 5%.

Table C - Labor Force Projections Tor the Mational Capital Region

(1) The 1968 study forecast a 1970 labor force in the District of

Columbia of 413,650, The 1970 actual was 349,825 or 15.4%
. less than projected, Measured against the original forecast
base, the Maryland Suburbs showed an Tncrease of 7.7%; the
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Virginia Suburbs a decline of 13,6&%.

(2) Between 1970 and 2000, the increase now indicated for the
District of Columbia is 115%; for Maryland Suburbs 213%;
for Virginia Suburbs 2464, For the Metropolitan Area as a
whole, the indicated increase by the year 2000 is 194, 4.

Three additional tables provide expanded comparisons of
the degree and direction of population, employment and income growth.
They are:

Table D - Projected Rate of Increase in Selected Characteristics,
1970 - 2000, by sub regions ({page 35)

Table E - Percentage Distribution of Labor Force and Employment,
1970 - 2000 (page 36)

Table F - Selected Projections, 1970 - 2000 (page 37)

Development of Revised Population Estimates for Areas Within Influence of
of Rail Lines - Method of Computation

Census tracts located generally within two miles of rail
lines were selected for the 1968 Study. Estimates of 1960, 1970 and 1980
population per tract were obtained from the Regional Development Guide.

For purposes of revision and updating, the Hammer, Greene,
Siler estimates contained in the 1969 COG - sponsored report 'The Economy
of Metropolitan Washington' were employed as the new base, These estimates
now are accepted as being more accurate than those appearing in the
Regional Development Guide., Since the HGS estimates are not available for
areas smaller Lhan county, the original Guide - based lLract totals were
factored up or down according to the ratio:

(year) _HGS forecast for county
{year] Guide forecast for county

New line totals then were computed by applying these factors
to the old totals, by county, summed to the rail line. The correction factors
by county (1990 population figures are used) are:

Jurisdiction Reg, Dev, Guide HGS Low HGS Low/Reg Dev G.
District of Columbia 931.2 916.4 0.9841
Montgomery County Bh4, 2 1,066.0 1.2627
Prince Georges County 101152 1,472.6 1.4562
Arlington County 2324 267.3 1.1501
Alexandria City 212.3 173.5 0.8172
Fairfax County ; 868, 3 1,202.0 1.3843
Loudoun County _ 124, 5 91.6 0.7357
Frince William County 20h L 266.7 0.9059
Total 4,518.5 5,456. 1 1.3624
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Why Were the Rail Service Influence Limits Set at Approximately Two Miles?

The bulk of the potential rail commuters from areas outside
the District of Columbia Tive within 7 to 15 miles' radjus of their place
of employment.

Prior ridership studies undertaken in the Philadelphia and
Boston Metropolitan Areas and in the Southward Area of Chicago have demon-
strated that for distances of up to 12 to 15 miles from the CBD, the outer
limits being somewhat dependent upon a particular city's suburban configur-
ation, the railroads' influence is confined to relatively narrow corriders,
Within these nearby areas, the envelopes of attraction of rail lines (def-
ined as the principal drawing areas for commuters) usually do not show
evidence of sizable penetration much beyond a point about two miles away
from the trackage. Not until farther-out areas are reached, do rail-prone
commuters tend to drive or ride lTonger distances, in volume, Lo reach a
railroad station.

What is the Population Within the Zones of Major Rail Influence?

Table G develops the population within the zones of major
influence of each of the five rall routes under consideration. This table
appears on page 38.

The population totals shown do not extend to the farther-out
areas along each rail where much broader envelopes of attraction would
prevail. Generally the more distant areas' population totals are relatively
thin; the measures applied te such areas to determine ridership potential
are restricted to journey-to-work information to the extent it s available.

A summary of the data taken from Table G follows:

Railroad Line 1960 ! 1970 2 1980 2
Richmond, Fred'b'g & Potomac 126,600 199,400 259,400
% Change 57.5 104, 9
Southern Railway 120, 600 214, 000 282,900
% Change 77.4 134.6
Baltimore & Ohio (Brunswick) 185,500 340,100 L24, 600
% Change 83.3 128.9
Baltimore & Ohio (Baltimore) 93,400 230,200 297,300
# Change 146, 5 218.3
Penn Central 60,900 156,100 195, 900
% Change 156.3 221.7

Notes: I Census
2 Regional Development Guide tract totals updated by 'The
Economy of Metropolitan Washington'' county projections
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There are no overlapping census tracts in the case of the
two Baltimore & Ohio routes and the Penn Central Route. Because of the
combination of nine miles of common track plus four and a half miles of
parallel trackage, there is substantial overlap of Richmond, Fredericksburg
& Potomac and Southern Rallway census tracts,

The overlap {common spheres of population influence)
amounts to:
1970 1980
115,100 135, 600

I'f the two railroads were to divide the population of the
areas of common influence, the numbers would read:

1970 1980
Exclusive Southern Railway 98,900 147,300
50% of Common Population 57,550 67,600
SR Total 156,450 215,100
Exclusive Rich, Fred, & Pot.  B4,300 123,800
LO¥ of Common Fopulation 57,550 67,800
RF&P Tatal 141,850 191, 600

Should the choice be narrowed to the use of only one of these
two railroads, then the population figures for the major spheres of rail
influence would read:

1970 1980
For the RFEP only 199,400 259,400
ar
Far the Southern Ry only 214,000 282,900

Despite the fact that the Southern Railway's trackage is
located in a faster-growing area than that of the Richmond, Fredericksburg
& Potomac, as subsequent data will show, population figures by themselves
are not the sole controlling factors in determining true total ridership
potential. The actual outlook for maximizing ridership totals if only one
of the railroads is to be used points to the RFEP,

Similarly, as subsequent text and data will develop, the future
ridership potential of the Baltimore Line of the Baltimore & Ohio appears
to be not as promising as that of the Penn Central despite the fact that
the B&ED trackage is located in the fastest-growing area in the entire
region.
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. Examining the Trend of District of Columbia Employment Locations far
the Purpose of Determining Potential Rail Rider Markets

The location of work centers with respect to railroad
termini, in terms of access time required to reach these centers, has
been proven to be of considerable importance in determining commuter
railroad ridership potential.

The field surveys undertaken in the Spring of 1966 for the
Sepact || project in Philadelphia included the mapping of true geographic
origins and destinations for more than 10,000 riders. One of the rather
startling facts which emerged was that rail use for commuting purposes
tapered off almost completely for trips destined to points more than ten
minutes away from the arrival terminal, either by foot or by transit.

The apparent human tendency to seek the easiest pathway to
work was further illustrated by mapping the home and work locations of
those travelers originating in areas where duplicate rajlroad facilities
existed, i.e, both Reading Company and Penn Central services. There was
a preponderance of train riders who would drive as much as five or six
miles extra to a farther-away line and station. Their evident purpose:
to arrive at an in-city rail terminal which frequently was as little as
a half block or block closer to their work destination than the in-city
terminal of the origin rail line which would be nearest their home.

At the time the surveys were made in the Northeast Area on

. the two Trenton Lines (Penn Central and Reading), the Reading's fares were
slightly higher, trains slower and equipment older, MNonetheless in the
majority of cases where Reading Terminal arrivals would be a bit more con-
venient in terms of proximity to work destination, the riders elected to
travel by Reading. Likewise, riders living in Reading territory tended to
drive across county to Penn Central stations when this railroad was in a
position to provide slightly easier access to work,

Similar tests were applied in the course of completing the
recent STAC study in Chicago at two points where compelitive railroad
services provided different downtown station locations. Here again, despite
fare differentials, the riders chose the railroad with the in-city terminal
nearest to their employment.

Except in the case of New York City, the preponderance of
the major cities' rail commuters walk from their arrival station te work
and vice versa, Determination of the rider potential for Washington, D.C.
therefore will be closely related to the employment concentrations located
within ten minutes' distance by foot or transit to District rail stations.

The fastest growing employment area in the District of

Columbia is the Southwest Area. Between 1970 and 1990, employment Tn the
Southwest Area is projected to increase by 64%; the balance of the city
by 36%. Though the Southwest Area employment totals are increasing swiftly,
the 1990 totals as now projected would represent only about 11% of all

. District of Columbia employment. It 7s expected, however, that an above
average proportion of those employved will be commuters from homes located
outside the District.
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. Statistics of CBD and Southwest District Employment

Two very recent analyses of employment, one for the CBED and one
for the Southwest Area, were completed in the Fall of 1970.

The District of Columbia Motor Vehicle Parking Agency surveyed
the 1970 employment within the Central Business District and prepared
estimates for 1971. The numbers are shown in Table H; Map A outlines
each employment zone. See page 13 for Map A; page 39 for Table H.

The boundaries of the Central Business District are:
Horth: Massachusetts Avenue
East: Second Street, HW
South: Constitution Avenue
West: Twenty-third Street
Examination of Table H in combination with Map A discloses that
practically all the employment lies within two miles or less of Union
Station. The farthest distant point, Massachusetts Avenue and 22nd Street
is only 2.4 miles from the station.
The 1970 CBD Employment totals, summarized, are:
District Federal Private Total 1970 1971 Estimate
. 7,931 86,324 126,255 220,510 234,460
The Southwest Bmployment Area Transportation Coordinating Committee
retained Wilbur Smith & Associates to prepare employment totals by
building including forecasts through 1990,

The boundaries of the Southwest Area are:

Narth: Adams Drive (just south of Constitution Avenue)

East: Secand Streetl, S5W
south: Southwest Freeway
West: Fourteenth Street

The farthest distant point from Union Station Is 1.7 miles.
The Employment totals and forecasts were:
1968 1970 1975 1990
38,280 60,746 82,816 99,171

Conservative estimates indicate that considerably fewer than 200 of
today's daily rail commuters to the District proceed much farther into
. either the CBD or Southwest Areas than the Northeast rim adjacent to Union
Station. A new or additional station location nearer to centers of major
employment would be an absolute necessity before any substantial ifcrease
in commuter train ridership could be expected.
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