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Forward; 

At the culmination of my education at Texas Tech, it comes 
time for me to comprise all my knowledge into a thesis. 
This study is about ideas, an architecture of no 
restrictions or compromise. Architecture is for the 
masses, man and his built environment. The focus of my 
concern is the education and understanding of man and his 
environment through architecture. Throughout the past five 
years of my education, I have been subjected to various 
philosophies and opinions about architecture. It is time 
for me to test my own convictions as a student and to 
reflect upon precedeted teachings. Through the guidance 
of a few, to whom I owe all my respect, and learning from 
those who's title should be in question, I have acquired an 
understanding of architecture as well as life. To my mother 
supporting my education, this perilous journey of misery and 
expense would not have been possible. To Mr.and Mrs. Strecker 
for flying me to New York for my case study and to Suzanne 
who listens to all my happy stories-its only going to get worse 
This thesis represents a plateau in my education as well as 
a starting point. 
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INTRODUCTION: 

Architecture is plagued by misconception and confusion in 
present day society. The masses have been alienated from 
their own built environment by theoretical circles and their 
"egotistic" architects, thus resulting in a meaningless 
architecture. Post Modernism has given the public a 
false-sense of "what architecture should be." The confusion 
of this idealistic architecture has been the result of a 
capitalistic society. In a time of "Pop-culture" anything 
outside of this trend is seen as incomprehensible and 
subject to criticism. The forced adaptation into this 
pre-determined environment has created ignorance as well 
as misunderstanding. The identification of oneself as an integral 
part of society establishes a sense of realistic self 
awareness. The users have been alienated from their built 
environment. This void of understanding produces an 
ignorance of the fundamental comprehension about the ones 
surroundings. In order to educate the masses, architecture 
must become a mediator. Perhaps a new awareness is 
necessary for architects to communicate with the masses, and 
the masses with the architects. 

The "education" through an idea based on architecture, 
confident of cognition,can inform the layman about his 
environment. 

Perhaps the question should be asked: What do we expect to 
understand about our environment through architecture after 
the completion of this experiment? 
After the purposed is defined, reached at a culmination of 
reading and research during this program, the element of 
teaching the masses will become clear. The "invention" of 
these exchanges of man an his environment dictate a setting 
of high urban density. The idea of creating a pavilion in 
this high-density area becomes a naive prescription for this 
education to occur. The ideal setting for this interplay 
between man and this mediator would be at a series of points 
of forced interaction. The utilitarian idea of forcing the 
masses into these "PODS" ensures the interaction of the 
users on a day-to-day basis. Mass transit implies a 
decentralized network of fixed points. These points (PODS) 
serve to link separate entities to a central area and to 
each other. These mass transit stations become the point of 
maximum interaction between man, mass transportation, and 
architecture. The PODS become a "reference" of many to a 
singular entity. These PODS can become signifiers (i.e. 
architecture) as well as every-day use facilities. The 
public can identify with a symbolic image of the urban as 
personal informative. 



The creation of a mediator for the education of the masses 
about architecture. 
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Upon further realization, I have discovered that this 
project is at a stage of exhausted potential. This 
introduction can only be hinting at the beginning of 
research and development. Perhaps the idea of creating an 
opposite force to alleviate or counter balance the dichotomy 
of society with their built environment through the use of 
an urban subway, transportation system? The creation of an 
equilibrium to counteract the chaos and cruelty of reality, 
the beginning of this study. To understand the basic foundation 
between man and his built environment, research and analysis will 
be done to synthesize all aspects of this thesis. The true 
understanding of what this study is about will become 
clear when conducting an visit/case study to the New York 
City subway in mid-March. 

Figure I 
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"By ignoring the reality of the world out there(the real 
context), these proposals miss the point of architecture 
altogether: they do nothing to promote the betterment of 
this reality. Instead of ideas that relate to its life, the 
public receives a lot of dogma for which it has little use. 
But do we offer these proposals to the public or to 
ourselves? The community of architects has become a 
self-congratulatory fan club, involved in ritual rallies, 
inventing its own imaginary antagonisms, prides, jealousies, 
and insecurities: like a bourgeois caucus isolated within 
the limited horizons of a suburban enclave where the urban 
landscape is out of sight and the action out of mind. A 
caucus without a paradigm." 1 

Society is forced to adapt to a pre-determined environment 
which does not respond to either personal identity or perception 
of the environment as a whole. The architect of today 
considers himself before understanding the needs of the 
people. Becoming this altruistic figure for the design of 
an environment for the people dictates a need for a new 
syntax. To redefine the role of the architect with the 
people in society centers on a new idea. This syntax, or 
new idea becomes a mediator between the masses and the 
designer. The alienation from their environment produces a 
misunderstanding as well as confusion; a complete 
cognition of this environment surrounding the individual 
and or the masses. A behavioral attitude towards 
man-environment relationships concern the replacement of the 
previous conceptions characterized by society with new ideas 
which recognize the complexities in our environment. The 
forming of this paradigm for the education of man with his 
environment. The behavioralist is interested in the people 
deal with their physical milieux and in the factors that 
influence the interrelationship of thought and action, but 
in doing so, he doesn't assume that all decisions are based 
upon a sequence of reasoned thought with an evaluation of 
all options.2 

1 )Zenghelis , Elias ,-The Aesthetics of the Present, Architectural 
Design,Vol.58,No.3/4,p.66 

2)Gold, John R.,An Introduction to Behavioral Geography,Vol.1 
(Oxford University Press,1980),p.4 

^IVIBUAL PERCEPTU 

Figure III 



To think of our environment from an individual perspective, 
creates a reality of consciousness of ones immediate 
surroundings. The subconscious of a person depicts the 
environment from a broad picture. The environment that is 
not apparent or experienced on a day to day basis is 
separated from the conscious reality and this creates a void 
in the understanding of the environment which the masses 
deal with as a whole. This dichotomy of sub-conscious and 
conscious reality depict the scope of cognition dealing with 
the man-environment relationship. 
The masses, not aware of the micro-environment combined with 
the macro-environment, do not posses the whole picture nor the 
character of the reality in which they live. Gestalt 
psychology believed that the whole was greater than its 
parts.2 The cognition of an environment becomes an 
understanding of the parts which make up the whole." The 
view that behavior was rooted in the world as perceived 
rather than in the world of actuality was an element of 
Gestalt theory". 2 

The dual character of these environments 
is expressed by Kofka in 1935 about the illusion of the 
winter traveler: 

"On a winter evening amidst a driving snow storm a man on 
horseback arrived at an inn, happy to have reached shelter 
after hours of riding over the wind-swept plain on which the 
blanket of snow had covered all paths and landmarks. The 
landlord who came to the door viewed the stranger with 
surprise and asked from whence he came. The man pointed in 
a direction straight away from the inn, whereupon the 
landlord, in a tome of awe and wonder said: Do you know that 
you have ridden across the Lake of Constance? At which the 
rider dropped stone dead at his feet."3 

3)Kofks,K, Principals of Gestalt Psychology,New York:Harcourt, 
Brace,1935) 



The Urban Milieu 



Architecture is a form of communication. It is a 
communicator to the public. On a large scale, architecture 
depicts the particular character of the environment or 
setting in which the structure is built. This venacular 
expression should be about the people that live in that 
particular region. Being an expression of the people is not 
the only aspect of a design, the building should have the 
basic elements to make it functional. As a mass-transit 
station, the identity of the people becomes necessary tool 
in the depiction of that area for all travelers. These PODS 
are about individuals as well as the community. Being 
influenced on a day to day basis, the users of the subway 
come in contact with the different stations every day. 

. " • < 
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In order to investigate the actual character of the area and 
Its people, the interaction of man and his environment must 
be studied. The understanding of one with his environment 
requires a investigation of man and how he perceives his 
surroundings. "The environmental psychologist considers man 
and his environment in a state of dynamic relationship. The 
environment is seen as the total milieu in which man lives, 
an environment with both physical and social attributes. 
There will be circumstances in which the individual has only 
a limited choice of action and adapts as best he may, but it 
IS more helpful to give full recognition to freedom of will 
and behavior, viewing the individual as a goal oriented 
being who acts upon his environment and is, in turn, 
influenced by it."4 The key variables involved in the 
relationship between man and his environment are perception 
and cognition. The process used to sense, perceive, 
interpret, and make decisions about the environment.5 The 
perception of the elements in our society is the first step 
in understanding our daily schemata. The path which most 
people take on a day to day basis incorporates a self-
learning process to understand their surroundings. 
Perception and cognition should be thought of as a process 
not as separate parts. The process of perception and 
cognition are composed of various elements: sensing, 
perceiving, remembering, imaging, judging, and deciding. 
Perception enables the individual to convert sensory stimuli 
into organized and coherent experiences.6 

According to Freud, the motivation of an individual is his 
inner need to obtain goals in everyday life.7 These goals 
can be classified as a series of needs. A hierarchy of 
these needs exists with survival as a base and social and 
personal needs following.8 The need for transportation, 
efficient and quick, is one component that makes the PODS 
work. The PODS will incorporate the social and personal aspects 
of society as well as other basic survival needs. The PODS are 
the unique place for this mediation to occur because of the 
basic need for transportation and the interaction of many at 
one location. The linkage of these stations by public 
transit ensures interaction of the people in each station as 
well as interaction of the people with the other PODS. 

4)Ittelson, W.H.,Proshansky,H.M., Rivlin, L.G., and Winkel, G.H. 
(1974) An Introduction to Environmental Psychology, New York: 
Holt, Rinehart, & Winston. 

5^Gold, John R., An Introduction to Behavioral Geography, 
Vol. l(Oxford: Oxford University Press,1980),p.20 

6)Gold, John R., An Introduction to Behavioral Geography, 
Vol. l(Oxford: Oxford University Press,1980),p.20 

7)Freud, Sigmund, Civilization and its Discontents, 
W.W.Norton & Company: New York-London,(1961). 

8)Gold. John R.,An Introduction to Behavioral Geography, 
Vol.1, (Oxford: Oxford University Press, 1980),p.21 



Man and His Envionment 



The everyday stress that accompanies the traveler using 
mass-transit counteracts the productivity of the POD in its 
expression of the people and their environment. Perhaps the 
stations alleviate the stress or counter-balances the bad 
elements of the community. These bad elements would consist 
of stress, the homeless, personal alienation from the 
environment and architecture, and a basic ignorance of the 
conscious and sub-conscious shemata around them. 

To counteract the stress of our society 

Making the people aware of the environment around them 
brings about a consciousness of the positive and negative 
aspects in their daily schemata. The deterministic attitude 
that man can not control the natural force of time may be 
valid, but the dichotomy of this force with a 
counter-balance of the PODS will narrow the gap of 
alienation about the architecture and its user. This 
straightjacket which has forced people to adapt to their 
environment has given the people no sense of identity. 

Identity of the People! 

The reality of a suburban setting is cold and unkind. The 
PODS will provide a identity and a direction for the masses. 
Just as a stage adds character to the set to give the 
audience a sense of location, the PODS will convey the 
identity of the area to communicate and inform the 
transported masses. The understanding of the environment 
must encompass the masses as well as the individual.9 The 
individual who uses the same station every day must identify with 
that POD as well as the people who go through the particular POD 
and on to the next. "Under the influences of a given 
culture, the landscape becomes the repository of that 
culture's strivings against its environment and the tangible 
record of man's manipulation to the physical milieu."10 Due 
to this manipulation, the excrement of society is produced: 
pollution, poverty, and welfare of the people. These PODS 
become more than just a machine for loading and unloading 
passengers for transport, they integrate as part of the 
urban setting and its people. 

9)Gold, John R., (1980)An Introduction to Behavioral 
Geography, Oxford University Press,p.28 
10)Gold, John R., (1980)An Introduction to Behavioral 
Geography, Oxford University Press,p.34-35 

10 
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Man should be thought of as a thinking individual whose 
transactions with the environment are mediated by mental 
processes and cognitive representations of the external 
environment.il Individuals develop these "images" of their 
surroundings and this vision is the basis for behavior.12 
The basic paradigm of man (shown in figure )demonstrates 
how spatial cognition develops. 

"Schemata" -The framework in which the past and present 
environmental experiences are organized. 

"Stimuli" -Dynamic-changing to incorporate new material, 
but are selective in what they incorporate. 

"Spatial 
Schemata' -Organizing spatial experience containing 

residue of past experience and accommodating 
current sensory information. 

(12) 

Figure VI 

ll)Gold, John R., An Introduction to Behavioral Geography, 
,Vol.1, (Oxford University Press,1980),p.38 

12) " p.41 

http://environment.il


Images and spatial schemata are closely related, but may be 
distinguished in two ways. First, the image is both 
etymologically and conceptually associated with imagination. 
It is thus a particularly useful expression by which to 
describe conceptions of places that have been seldom or 
nevervisited or areas that are too large to conceive of in 
anything other than broad outline. Schemata, by contrast, 
are more readily associated with the everyday environment: 
with the accumulation and organization of spatial knowledge 
upon which behaviour in that environment is based. Second, 
there is the question of attention. As Tuan (1975a) has 
suggested, to see in the mind's eye places we have not 
visited requires such concentrated attention that the effort 
immobilizes us or, in other words, makes us temporarily 
oblivious to the world of current sensory information. By 
contrast, schemata may be employed almost subconsciously, as 
in the case of routine travel, where habitual frees the 
individual's mind to think about other things. Thus 
although the initial task of orienting oneself in a new 
environment is undoubtedly difficult, once the environment 
has become familiar and we have established a habitual route 
it is possible to move in it with only minimal focal 
attention, and without the conscious recourse to imagery 
(Tuan,1975a,212) . None the less these distinctions between 
images and spatial schemata are ones of degree rather than 
type. Any attempt rigidly to demarcate mental activity 
exclusively into one category or the other would, in the 
long run, be counter-productive 113 

12 

13)Gold., , JOhn R., An Introduction to Behavioral Geography,, _.,̂ ^ VII 
vol.1(oxford University Press,lybu),pp42-43 ^-^pigure 



The perception of our environment by the people tends to be 
of a different nature when traveling on a mass-transit 
system. The changing of the environment due to mass-transit 
produces a new sense of awareness, a different set of images 
which differ from POD to POD. The identity of this 
particular POD becomes a location determinant as well as an 
expression of the people. The use of a mass-transit system 
produces a fresh, new schemata instead of the routine images 
in the travel of one place to the next. As one passes 
through each of the stations, the subway has its own 
schemata. Under the ground creates a new frame of reference 
and in order to communicate the location of the station to 
the travelers commuting underground, the identity of this 
neighborhood must be part of this connection of the 
"at-grade" with the "below-grade"or subway. The stations 
become filters which the people pass through in order to get 
from one location to the next. These filters inform and 
characte.rize the element with its setting. 

13 

Figure VIII 



How the people receive information about their environment 
through these PODS becomes the most important issue. 
"Beholding (seeing with understanding) is not just a mirror 
which is always the same, but a living power of apprehension 
which has its own inward history and has passed through many 
stages."14 Each of these PODS will be an example of the 
history of an area and its people. The distinguishing of 
the stimulus, the entities of our environment which create 
images, produce this understanding which depicts the 
character of the unit. This character will be achieved by a 
complete understanding of setting. In order to understand 
the environment completely, the POD must investigate all 
aspects of the people and their stimulus. " The mind, 
consciously or unconsciously, scans the environment to 
extract those cues that are useful to the individual in the 
light of his particular goals. The influence of specific 
needs will vary, of course, according to the particular 
situation under consideration. Information search will be 
quite different at times, when basic survival needs are 
pro-eminent compared with times when the individual is 
concentrating upon higher needs, the latter will have to 
concentrate much more on the cues that will supply necessary 
information for correct navigation"15 

14 

Figure IX 

14)Gold, JOhn r. .n Tnhroduction to Behavioral Geography, 
Vol.1,(oxford University Press,1980),p47 

15) pp. 48-49 
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"Information should be taken to imply utility; the knowledge 
obtained from the environment that is useful to the goal or 
goals that the individual is or will be pursuing."16 The 
information that is received from our surroundings is 
interpreted and but is constantly changing. 
''The Schemata around which we organize our environmental 
information, defined as any stimulus from which the 
recipient learns something about the structure and 
organization of space, or that contains the raw material 
from which the knowledge is extracted."17 The awareness of 
the particular stimulus can be said to vary using our 
senses. The use of sight, hearing and smell can be related 
to distance.18 Sight provides the visual image for the 
viewer, while sound, odor and touch define the image. The 
image can be defined by one the other senses or a combination 
of them, not only one. Texture, shape,color and scale give 
quality to an image. The perception of scale of the 
surrounding area influence the proportions of the design. 
Hearing supplies a spoken dimension to an image. Odors can 
bring about vivid images of a place and this image can be a 
strong memory. 

COMMUNICATION 

"Interactions with others provides most of our knowledge 
about the wider world beyond the range of our everyday 
living and working environments."19 Person to person or the 
use of a device to communicate to the masses, such as T.V., 
press, radio, films and other forms of mass communications, 
provide the link between an individual and his surroundings. 
The variables are constantly changing in an environment and 
perhaps the use of mass-media can accommodate the 
integration of changing images. "Mass media and 
interpersonal contacts can perform complementary functions 
in the flow of spatial information."20 These people in the 
PODS become the audience in this drama of reality. The POD 
becomes this "channel" to the public. "Such as one adds 
spatial details to a narrative to give the audience a frame 
of reference."21 

16)Gold, JOhn R.,An Introduction to Behavioral Geography, 
Vol.1,(Oxford University PRess,1980)p.49 

17) " p.50 
18) " P.52 
19) " p.56 
20) " p.56 
21) " p. 56 
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10 
CASE STUDY: NEW YORK CITY SUBWAY STATIONS 

"Be prepared for the worsi, the subways can be a really 
cruel place. The people under the streets use the subway as 
shelter. Be careful who you talk to and don't go by 
yourself late at night." 

Before I went to New York to learn about the subway I was 
influenced by many preconceptions about traveling on the 
subway. The quote at the beginning of this passage was a 
warning from a New Yorker. Understanding the nature of the 
subway station was my intention before my visit to New York. 
In order to program the PODS, the typical station of this 
subway must be analyzed. 

Figure XII 
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JvJ JPP^°sched my first encounter with a subway station,I felt 
™ i ! subway must be a beast and I was going to be consumed by its 
complexity and intimidation. The entry to the station was 
on both sides of the street and each entry had its own use. 
The uptown stairs were on the east side of the street and 
the downtown entry was on the west. The directions were 
simple and precise with the use of numbers and letters for 
symbols, but the quantity of these directions and their 
mixing made the symbols confusing and irrelevant. 

Figure XIII 



As I went down the stairs, I was in a transition that would 
not be fully apparent until I was underground. The street 
vanished as I walked down the stairs and I was in a new 
dimension. Their was a totally new world below these 
streets, a network that was "intended" for the purpose of 
mass transportation. The removal of the transport of the 
masses from the street level to the underground produces 
more that just an alternative mode of transportation. It 
becomes a new domain for the people of the city. As I 
entered the station floor the flow to the train became the 
main objective of most the people. 

20 

Figure XIV 



The purchase of the tokens from the token booth was the 
first step. After the quick purchase, the token was 
deposited into the turnstyle. During the rush hour the 
station becomes a tired machine for the transport of 
thousands. After going through the turnstyle, the once 
pedestrians now masses, move to the next level downward into 
this transport abyss. While waiting on the long platform, 
isolating yourself from others as much as possible during 
non-peak hours, you are overcome by the darkness and dirt 
that lines and covers the walls. The smell is of sewage and 
tar from the tracks. During the rush hours the densely 
columned platform becomes packed with masses and the air 
begins to fill with smoke. 

21 

Figure XV 



While waiting on the pi 
to realize where i was 
there. i realized that 
of this station, its pe 
commuting from one piac 
his own world with mini 
They overlook the poor 
at every corner. They 
cold dirty ground. The 
this cold environment i 
with as little interact 
interaction and express 
^erms with the reality 

22 
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Figure XVI 



From one end of the dark tunnel, presently wondering how 
many homeless actually live in the tunnels, a light shine 
and the train roars past us stirring up the stench from the 
tracks and disturbing the rats who call the subway their 
home. "The doors open and the people pour in and some exit 
the train. From a large public announcement speaker, blurts 
of a message, incomprehensible to the riders,are rattled as 
the train begins to leave the station. 

23 

While on the train, the people remain in their own existence 
and try not to invade the next persons' space. As a beggar 
enters the car from the adjacent car, he asks for spare 
change. The majority of the people act as if he does not 
exist. The interesting thing that happens is the 
interaction of the poor with the poor. The beggars are more 
likely to receive change from someone who has no more money 
than the beggar himself. The analogy of the lady in the 
park sharing the last amount of money she has to buy feed to 
give to the pigeons has the same effect but only in a new 
frame of reference. 

Figure XVII 



Figure XVIII 



As we approached Grand Central Station, which was a main 
mixing point for subways with trains going out of the city 
and other activities. The connection of buildings, the use 
of small shops, cafes, galleries, news stands, and a large 
space to act as a common linking point for all trains and 
the commuters, bring the old station to life. 

25 

Figure XIX 
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Spatial Analysis: 27 

The spaces that will be needed for the PODS will differ from 
the present studies done on subways(the reason for doing 
this_thesis) . The identity of the individuals with each 
station will be strengthened by utilizing a prototype for 
the flow or circulation through the station. In order for 
the POD to be an expression of the people and the place, the 
character of the POD and its elements will change from 
station to station. In the prototypical floor plan the 
same basic building blocks will be present: 

Transition space between the ground and underground. 

Large main space similar in proportion to Grand Central 
Station. In this space there will be stores, bakeries, 
musician spaces, galleries and other retail spaces that 
depict that particular area. 

Artist display space. This space would be a satellite 
space near the main hall. 

Ticket purchase booth. This booth would be large enough 
for approximately 6 attendants. 

A new pay or token deposit method between the ticket 
purchase area and the boarding platform. 

A new platform for loading and unloading passengers. One 
that does not crowd the passengers. 

On this new platform there will be billboards, 
television, and other mass media informants for the 
passengers while they wait. 

Storage-maintenance facilities. 

Bathroom facilities-

Control tower above grade to regulate the train traffic. 

Facilities for the homeless 

Graphics that provide easy to read and understand 
information for the user. 

Access to the Union station. Reunion Arena, The Hotel, 
and the park infront of the Union Station. 



The basic spaces involved in a subway station that exists 
today consist of the following: 

Entry into the subway or underground. 

Transition to the ticket booth. 

Token Booth. 

Transition between token booth and turnstyles. 

Fare retrieval- turnstyles. 

Transition to the platform. 

Platforms next to the tracks. 

Other entities exist along this ordered path such as 
news stands, cafes, additional transitional spaces. 

Along this path to use mass transit, the signs and symbols 
are to direct the users. 
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All pictures in this sec^n were taken in Dallas on the 
20th of March 1989. by Did Droese. 
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In the recent years Dallas has seen 
downtown area. This move to the urb 
a new form of transportation to move 
of town. The living and working of 
provides the perfect mix of people i 
diverse interaction. The city offer 
people and the people are "fueled by 
senses."21 It becomes necessary to 
for which the POD transaction will t 
character of the environment will di 
the station. Each station will be d 
representation of the people. 
The project site will be between Uni 
Hyatt Regency on the south west side 
particular area has been the center 
the beginning of Dallas. The Union 
terminal for the traveling on trains 

a move towards the 
an experience calls for 
the people into and out 

the people in the city 
n order to achieve a 
s this challenge to the 
the stimulation to the 

understand the setting 
ake place. The 
ctate the character of 
ifferent and a 

on Station and the 
of downtov7n. This 
for rail travel since 
Station was once a major 
in the state of Texas. 

Union Station will provide a rich history of this area and 
the character of this part of town. The station is only 
used as a tourist stop and a minimal use train station. The 
revitalization of this station and its integration with the 
POD will be the main connection on the site. The 
integration of the park in front of Union Station will be 
important due to its history and relationship with the 
Station. 

Reunion Arena will become a major point of access from this 
station and will have to be addressed in relation to the 
size of the "Union POD" and its path from the station. 

The Hyatt Regency Hotel will has a weak link from the 
station but will be reinforced by the POD where the POD 
becomes the link to all parts at this end of town. 
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CHAPTER 1.0 - INTRODUCTION 

1.0 Introduction 

1.1 Report Purpose 

This report provides a description of the Dallas Area Rapid Transit rail program, 
including a summary of major decisions guiding the development of the rail 
program beginning with the inception of DART leading up to the current adopted 
plan. Its contents are descriptive in nature and do not contain the detail found in 
other planning or engineering documents. A listing of supporting policy, planning, 
and engineering documents that this report draws upon is provided in Appendix A. 

The primary policy document for the DART Rail Program is the Final Service Plan. 
The Final Service Plan contains the adopted rail plan and staging, as well as 
policies guiding the development of the rail system. This report builds upon the 
DART Service Plan by identifying the assumptions that are currently being used in 
the planning and engineering of the rail system. At various stages during the 
planning and engineering of the rail system these assumptions may be changed at 
the discretion of the DART Board of Directors or as the Final Service Plan is 
revised. 

1.2 Report Organization 

This document is divided into seven chapters. Chapter 1 provides an overview of 
the report purpose and orgsmization. Chapter 2 provides a historical perspective of 
the major policy and planning decisions from the early days of DART up to the 
current adopted rail program. A description of the major rail system components 
is provided in Chapter 3 with Chapter 4 providing a description of the DART rail 
lines and stations. Chapter 5 describes the manner in which the rail system will 
operate and Chapter 5 describes the plan phasing and implementation schedule. 
Finally, Chapter 7 discusses the patronage estimates that wUl guide rail program 
development. 

Page 1.1 
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CHAPTER 2.0 - RAIL PROGRAM BACKGROUND 

2.0 Rail Program Bacl^ound 

In 1979, the State of Texas passed legislation enabling metropolitan areas having a 
population greater than 500,000 to create Regional Transportation Authorities 
(RTA). This legislation empowered elected officials in the Cities of Dallas and 
Fort Worth, as well as Dallas and Tarrant Counties, to Initiate an interim transit 
authority, pending confirmation through a public referendum. 

After voters disapproved such an authority (Lone Star Transit) for the Dallas-Fort 
Worth Area in August 1980, the 1981 Texas Legislature amended the statute to 
permit Dallas County and its contiguous cities to create an independent RTA. The 
Interim Regional Transportation Authority (IRTA) was established by resolution of 
the various cities between September and November 1981 and conducted its first 
planning session in January 1982. In December, 1982, the IRTA officially changed 
its name to Dallas Area Rapid Transit. 

2.1 Events Leading to DART Referoidum 

After its inception, the interim DART Board began the process of developing a 
Service Plan. With the assistance of engineering and financial consultants, the 
Interim Board developed three alternate Service Plans by early 1983. These plans 
were presented to the citizens of the 20 prospective member cities in an extensive 
public involvement effort from February 15 to March 24, 1983. As a result of 
citizen input, the Board approved a Service Plan which included the adoption of the 
1% sales tax rate to finance the program. This plan was transmitted to the 
participating jurisdictions on April 15, 1983. City Councils and Commissioner's 
courts subsequently approved the Service Plan by April 18, 1983, and authorized 
public elections to endorse the plan. 

Following another rigorous public involvement campaign, voters in the City of 
Dallas and thirteen adjacent cities and towns (Addison, Carrollton, Coppell, 
Farmers Branch, Flower Mound, Garland, Glenn Heights, Highland Park, Irving, 
Piano, Richardson, Rowlett and University Park) confirmed the creation of DART 
and approved the initiation of the 1% sales tax. Three cities, Mesquite, 
Duncanville, and Grand Prairie, voted not to join DART. DART became a 
permanent entity on September 7, 1983, and on September 19, 1983, the permanent 
DART Board was seated. The voters in the City of Cockrell Hill and the Town of 
Buckingham subsequently approved collection of the DART sales tax in November 
1983 and April 1985, respectively, and thus became member jurisdictions. On 
January 1, 1984, the 1% sales tax was imposed and DART assumed responsibility 
for public transit service in the area. 

2.2 Adopted Final Service Plan 

The Service Plan adopted by the member cities and affirmed by the referendum 
comprises a set of policies, an Immediate Action Program, a financial plan, and the 
2010 Horizon Year Plan. The Service Plan policies include a desire to maximize 
use of public rights-of-way and minimize commercial/residential relocations, 
provision for standardized station design throughout the system and proven 
technology for the fixed guideway mode. The Immediate Action Program compo
nent addressed improvements to and expansion of the bus system within the DART 
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service area as well as ndesharing and mobility impaired/elderly services. The 
iinancial plan identified the sales tax and farebox revenues as the primary funding 
source for both bus and rail programs. 

The 2010 Horizon Year Plan is the rail program proposed for the DART service 
area. The plan includes construction of 147 miles of rail lines to serve the City of 
Dallas and the other 14 member jurisdictions. This system proposed 34 stations 
throughout the system, excluding the Dallas central business district (CBD) which, 
due to complexities of existing and proposed development plans, was to be 
addressed later. The 1983 plan also proposed a three phase implementation 
program for rail system development, with target years of 1995, 2005 and 2010. 

2.3 Rail Interconnect Study 

This study was commissioned in 1984-1985 to supplement the 1983 Final Service 
Plan by determining the connections of the six radial rail lines meeting within the 
Dallas CBD. Various alternatives were developed to determine the optimal 
combination of rail alignments and station locations in coordination with non-
transit development proposals. Associated with the study was an assessment of 
possible construction effects of the CBD lines on the staged completion of the 
system as weU as a project cost determination. 

A series of public meetings were conducted in the summer of 1985 to inform the 
member cities and other interested parties of the various alternatives. Subse
quently, a public hearing conducted on August 27, 1985 to receive formal public 
comment resulted in the selection of a Central Dallas Rail Plan, which included ten 
CBD stations and the connection of rail lines from the four quadrants of the 
Service Area that best accommodated future plans. 

2.4 North Central Project 

Concurrent with the Rail Interconnect Study described above, the North Central 
Project was initiated to develop an effective, feasible and affordable program of 
highway and transit.improvements within the North Central Expressway Corridor 
between the Dallas CBD and Interstate 635 (LBJ Freeway). DART actively 
participated in the project to integrate its rail plans with the various alternative 
highway plans. Alternative locations for the proposed rail lines varied from at-
grade or aerial alignments within the highway rigiit-of-way to subway beneath the 
freeway. 

Completion of this study occurred concurrent with the public hearing process and 
decisions on the Rail Interconnect Study (August 27, 1985). The Final Service Plan 
was amended to confirm the CBD alignments and establish the subway alignment 
below Central Expressway as the rail line between the CBD and Mockingbird Lane. 

2.5 Options Analysis 

Subsequent to the aforementioned studies to affirm the details of the proposed 
147-mile rail system, an evaluation was made of the financial feasibility of this 
system using updated revenue projections and reflecting the more complete 
conceptual designs developed to implement the rail plan. In late 1985, the analysis 
indicated that anticipated sales tax revenues would not achieve the levels 
previously projected. In addition, the 147-mile/90 station system was estimated to 
cost approximately $5.0 billion (1985 dollars). Subsequently, detailed analyses were 
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conducted from January to August 1986 to determine the optimal rail system that 
could serve the member cities within the available funding. Numerous options 
were developed to achieve this objective and to determine the most feasible 
phasing scheme for rail system development. 

This analysis resulted in the definition of a 93-mile rail system with 58 stations 
that could be constructed by the year 2010 within the $2.70 bQlion budget with the 
balance of the original plan to be implemented after 2010. Different phasing 
options were then analyzed which resulted in various schedules for rail line 
extensions to suburban communities. 

These scenarios were presented and discussed at an August 28, 1986 public hearing, 
after which a decision was made to amend the Final Service Plan to reflect 
implementation of the 93-mile system by 2010 and the phasing/staging plan 
described in Chapter 4.0. 

2.6 Subsequent Plan Revisions 

With the August 1986 Service Plan amendment, detailed alignment studies were 
initiated to more fully define the rail system within the initial phases and stages of 
the project. Two current studies focused upon the Southwest Dallas area and the 
CBD alignment. Final decisions on these studies are pending. In addition, DART 
will initiate future rail station selection for each rail alignment. 

2.6.1 Southwest Dallas Corridor Studies 

Pursuant to 1983 policy, the two alignments proposed for the Oak Cliff and 
South Oak Cliff areas of Dallas followed either existing railroad or Texas 
Utility rights-of-way. Additional options were suggested by city planning 
staff and area residents. All proposed alternatives were analyzed and 
evaluated based upon established criteria. These options have been presented 
to the public in a series of meetings, and upon completion of these meetings, 
preferred alternatives will be presented to the DART Board of Directors and 
the Dallas City Council for their review and selection of an alignment for 
final design and construction. On September 8, 1987 the DART Board 
reaffirmed the Service Plan alignments for the Trinity River crossing and the 
Oak Cliff Line (Santa Fe Railroad right-of-way). 

2.6.2 Pacific Versus Elm Street Alignment 

As a result of the Options Analysis in 1986, the 1983 Service Plan was 
amended to defer one of the parallel rail alignments along Pacific and Elm 
Streets. The purpose of this study is to determine which alignment will 
better accommodate DARTs rail objectives and financial plan as well as 
future CBD development plans. The details of this analysis will be presented 
to the DART Board, the Dallas City Council and the general public prior to a 
selection of the preferred alternative. Selection of an alignment is antici
pated by early 1988. 
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CHAPTER 3.0 - RAIL SYSTEM COMPONENTS 

3.0 Rail System Components 

The physical faciHties of the DART rail system are composed of eight major 
system components. These are: stations, guideway, transit vehicles, train control 
center, maintenance facilities, signal system, traction power system, and com
munication system. Generally, all DART structures (stations, guideways, train 
control center and maintenance facilities) will be designed for a continuous 
minimum Ufe of 50 years before major refurbishment and/or renovation. System 
equipment (signals and traction power) will be designed for a minimum life of 30 
years before replacement or, in some cases, major rehabilitation. A general 
description of the system components foUows. 

3.1 Stations 

Five rail station configurations will be used in the DART rail system. Use of each 
station type will depend upon the type of alignment and site constraints at each 
station location. General descriptions of these prototypical stations are provided 
below and shown on the exhibits which follow. 

3.1.1 At-Grade Station - Side Platform 

This station type will be at or near the existing ground level. Two passenger 
loading platforms will be provided, one for each direction of travel separated 
by the two tracks. The platforms will be positioned at the same level as the 
train floor to provide for easy passenger loading. Provisions will be made for 
full handicapped accessibility. Crossover from one platform to another will 
generally be at track level. The ends and sides of the station will be open to 
the elements and canopies will cover approximately 1/3 of the station 
platforms. Exhibit 3.1 shows a prototypical at-grade, side platform station. 

3.1.2 At-Grade Station - Center Platform 

This station type will also be built at or near the existing ground level, but 
only one passenger loading platform will be provided between the two tracks. 
Access to the platform will be by a pedestrian grade crossing at the end of 
the station. The ends and sides of the station will be open to the elements 
and a canopy will cover approximately 1/3 of the station platform. Exhibit 
3.2 shows a prototypical at-grade, center platform station. 

3.1.3 Aerial Station - Side Platform 

This station type will have its platforms and rail guideway elevated on a 
structure or embankment above the ground level and adjacent surface traffic. 
Two passenger loading platforms will fiank the guideway, one for each 
direction of travel. Canopies will cover approximately 1/3 of the station 
platforms. The platforms will be level with the train floor to provide for 
easy passenger loading. Each platform will be connected to the ground level 
by at least one stairway, one escalator and one elevator for use by the 
physically impaired. If required, there may also be an emergency stairway at 
both ends of each platform. Exhibit 3.3 shows a prototypical aerial, side 
platform station. 
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3.1.4 Aerial Station - Center Platform 

This station type will be built with one center passenger platform between 
two rail tracks, all elevated on a structure or fill material above the ground 
level and surface traffic. The platforms will be level with the train floor to 
provide for easy passenger loading. A canopy will cover approximately 1/3 of 
the station platform. The center passenger platform will be connected to the 
ground level by at least one stairway, one escalator and one elevator for use 
by the physically impaired. If required, there may also be an emergency 
stairway at each end of the platform. Exhibit 3.4 shows a prototypical aerial, 
center platform station. 

3.1.5 Subway Station 

Due to its unique relationship to each particular site, subway station design 
may vary with regard to the number and location of entrances and platform 
configurations. All stations will have underground mezzanines for dispersing 
patrons entering from/exiting to street entrances and adjacent developments 
to either side or center platforms by stairway, escalator and elevator. 
Subway stations can be built with either side or center platforms. Exhibit 3.5 
shows a prototypical subway station. 
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3.2 Guideway 

The guideway is the structure on which the rails which carry the transit vehicles 
are affixed. It provides support and direction for the transit vehicle, interface 
with the power system (overhead traction electrification), signalling and communi
cations systems, and other facilities. In the DART rail system there will be three 
types of guideway that will connect and pass through station locations. These 
types of guideways, at-grade, aerial, and subway, are described below. 

3.2.1 At-Grade 

An at-grade guideway operates at or near the existing ground level. If 
required by special circumstances, fencing or acoustic barriers along the 
guideway may be provided at some locations. In instances where the 
guideway crosses streets at the same elevation, traffic warning devices such 
as signals and/or gates may be provided to separate rail and vehicular traffic. 
An example of an at-grade alignment is shown in Exhibit 3-1. 

3.2.2 Aerial 

An aerial guideway is elevated above the ground level by means of a Standard 
Aerial Structure which consists of a cast-in-place reinforced concrete deck 
supported by precast standard AASHTO girders resting on cast-in-place 
reinforced concrete piers and pier caps. Acoustic barriers will also be 
required on aerial structures at selected locations. The aerial structure will 
contain a walkway, catenary support, and edge mounted hand rails where 
there is no acoustic barrier. An example of an aerial structure is shown in 
Exhibit 3-6. 

3.2.3 Subway 

A subway structure is located below ground level and will consist of either 
one large tunnel with room for both pairs of tracks (inbound and outbound) or 
two smaller tunnels, one for each inbound and outbound track. 
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3.3 Transit Vehicles 

The DART rail transit vehicle will be an electrically powered rail car similar to 
those selected for other rail transit systems operating in urban and suburban 
service. Each vehicle will be equipped with approximately 50 to 70 seats. The 
vehicle will be capable of top operating speeds in the 70 m.p.h. range and will 
accelerate and decelerate at rates compatible with passenger comfort and oper
ating requirements. Power for operating the electric motors will be collected from 
"Overhead Conductor System" (catenary) via a roof mounted current collector 
(pantograph). 

The air-conditioned vehicle will be approximately 10 to 10.5 feet wide by 75 feet 
long with windows along each side. Normal passenger boarding and alighting will 
be through sets of doors on each side at platform height. Seats will have cushioned 
inserts and be positioned transverse to the direction of travel except at the door 
where they may be longitudinal. The external design for the vehicles has not been 
determined at this time. The external design will be as described in the technical 
specifications prepared as part of the vehicle bid process. 

The train operator will maintain communication with the system dispatcher located 
in the Train Control Center via a built-in radio system and he will have the ability 
to communicate with passengers by a public address system. Passengers may 
communicate with the operator by intercom stations positioned at each end of the 
vehicle. 
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3.4 Train Control Center 

To monitor day-to-day operation of the rail system and coordinate activities in the 
event of service disruptions or emergencies, a train control center will be 
constructed. The Train Control Center will be located close to the center of the 
rail system and will be staffed on a 24 hour basis to monitor the operation and 
status of signals and communications, traction electrification, and station environ
mental facilities. A number of one-man "workstations" will be furnished to provide 
each individual with the equipment needed for monitoring purposes, and to make 
changes to the status of remote equipment to accommodate service disruptions or 
emergencies. Through the use of telephones, radio systems, and system monitor 
devices staff will be able to monitor the location of trains, availability of power 
for trains and verify the status of various support systems. 
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3.5 Maintenance Facilities 

To provide for the storage, maintenance and repair of rail cars and support 
vehicles, as well as facilities for operations staff, a number of maintenance 
facilities are planned for the DART rail system. The exact location of the 
facilities has not been determined at this time, but the required number will be 
located so as to provide balanced service to the rail system. Initially, one facility 
will be constructed and operational prior to the initiation of the rail service with 
the remaining facilities added as the system grows. Functions to be supported at 
the maintenance facilities include the following: 

Transit vehicle major repair 
Transit vehicle sub-system/component repair 
Transit vehicle service and inspection 
Systems equipment repair including traction electrification, signals, and 
communications 
Wayside and facility maintenance shops, equipment storage, and man
agement offices 
Maintenance engineering and administration 
Operating crew dispatch 
Train cleaning and washing 
Potential revenue processing 
Vehicle storage facilities 
Motor vehicle parking areas for DART operations and maintenance 
personnel 
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3.6 Signal System 

To protect trains, maximize speed of operation, and direct trains to the appropri
ate routes, a signal system that will consist of the following components will be 
established: 

3.6.1 Automatic Train Control 

DART trains will be manually operated by train operators. To assure safety, 
trains must be prevented from exceeding safe operating speed as determined 
by: a) Track geometry, b) Operating environment, and c) Presence of adverse 
conditions or other trains. The Automatic Train Control System determines 
the maximum allowable speed for current conditions on any given portion of 
the rail system, and then transmits the information through the rails to the 
train, where the speed is displayed to the train operator. The automatic train 
protection portion of the system monitors the speed of the train, and 
automatically applies the train brakes if the train exceeds the maximum 
allowable speed. 

3.6.2 Trackside Control 

Signal equipment is provided at interlockings (places where trains can change 
routes) to assure safe train movement. Signals will be located at the entry 
points to the interlocking to display the path a train is to take, and whether 
or not it is safe for the train to proceed through the interiocking. Switch 
machines align the track switches for the desired train routes, and assure 
that the switches are physically locked in a safe and proper position before a 
train is allowed to proceed through the interlocking. 

At points where the DART rail system intersects with streets, it is necessary 
to provide equipment to warn motorists of approaching trains and restrict 
motor vehicle movement across the DART tracks. Crossing warning lights 
and gates will be supplied as part of the signal system to inform and control 
motor vehicle movement at street crossings. 

3.5.3 Train to Trackside Communications 

DART trains will travel over a number of different routes within the rail 
system and each train must be directed over the correct route. Train to 
trackside communication equipment automatically sends the identity of each 
train (which contains coded route information) from the train to equipment at 
trackside. The trackside equipment then directs the Trackside Control 
System to establish the appropriate route for the train, and provides 
reporting information regarding train movement to the Train Control Center. 

Page 3.13 



067 

3.7 Traction Power 

The DART rail system will utilize electricity to power both trains and system 
equipment. Within the DART system, there will be a "Traction Electrification" 
system for distributing power to the trains and an "Auxiliary Electrical" system for 
distributing power to system equipment such as lighting, escalators, ventilation and 
the such. The electricity will be purchased by DART from the various utility 
companies. The Traction Electrification System provides electricity for the DART 
rail system by the following means: 

3.7.1 Substations 

Electricity supplied to DART by various utility companies is in the form of 
very high AC voltages. DART substations will be installed at various points 
adjacent to the rail system to connect to the utility company electrical 
supply and convert the electricity to 1500 volt DC power required by the 
trains. Equipment for the Communications and Signals portions of the DART 
rail system is to be powered by "household" (110 or 220 volt) AC voltages. 

3.7.2 Energy Distribution 

Power will be provided to the rail cars through the use of a "catenary" system 
of pole-mounted wires above the DART tracks. The substations will be 
connected to the catenary system. The trains will be equipped with 
electrical pickups, known as pantographs, mounted on the top of the train, 
which will slide along the catenary wires to obtain power. 

The catenary system and buried cables will be designed to ensure that DART 
patrons and persons in the vicinity of the rail system are not exposed to 
hazardous voltages. The substation equipment monitors system status to 
verify that the system is in proper operation, and will automatically take 
action (either turn off the power or eliminate hazardous voltages) if a 
potentially dangerous condition is detected. 

Signal and Communication equipment will receive power from station facili
ties via cables along the tracks. 
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3.3 Communications 

The DART rail system will extend for many miles in a number of directions. In 
order to maintain safe, efficient operation of the rail system, it will be necessary 
for various personnel to communicate with each other. The Communications 
System will be provided with the following types of equipment to maintain reliable 
communication: 

3.8.1 Radio 

Train operators must be kept aware of any unusual circumstances (such as 
restrictions due to repair work) and must be able to advise supervisory 
personnel immediately in the event of an emergency. In addition, DART 
maintenance and security personnel working at remote locations must be in 
constant contact with supervisory personnel. To provide a convenient and 
reliable means of communication, a DART radio system will be established. 
Two-way radios will be installed in the Train Control Center, all trains and 
maintenance vehicles. Portable two-way radios will be provided to mobile 
personnel. The various radios will allow conversations between train, mobile 
DART personnel, and the facilities they must contact. 

3.8.2 Closed Circuit Television 

The DART rail system must provide as safe and secure an environment as 
possible. At subway rail stations. Closed Circuit Television will be furnished 
to enhance security by monitoring as a deterrent to crime and vandalism. 
Cameras will be installed at strategic locations in the stations, and security 
personnel at the Train Control Center will constantly monitor the scenes 
observed by the cameras. The monitoring equipment will also include video 
tape recorders, so that significant events can be recorded and replayed. No 
Closed Circuit Television is being provided at above ground stations, as these 
will be designed to be as open and public as possible. 

3.8.3 Public Address 

In the event of an emergency (such as a fire) on the DART rail system, 
patrons must be kept informed of proper procedures to ensure their safety. 
As a secondary function, a Public Address system may also be used to mal<e 
announcements regarding schedule changes or disruptions. Public Address 
loudspeakers will be furnished at passenger stations up to the branching 
points and at terminals. On the trains, announcements will be made by the 
train operator. At stations, announcements will be initiated either by 
supervisory personnel at the Train Control Center, or (at stations so 
equipped) by the station attendant- Attendants are only planned to be 
available in the underground stations, and at stations at major traffic points. 

3.3.4 Emergency Telephones 

DART rail system personnel must be capable of contacting DART security 
and supervisory personnel in the event of emergencies such as a criminal 
activity in progress, or a person becoming seriously ilL Emergency Call 
telephones are to be located in elevators and public areas of stations to 
provide a means for DART personnel and patrons to directly contact DART 
security and supervisory personnel. 
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In the event of a fire or failure of a train in the subway portion of the DART 
rail system, passengers and emergency response personnel (firemen, para
medics, etc.) will be required to move through the tunnel on foot. Emergency 
Telephone units located every 300 feet in tunnels and at strategic points 
throughout the system will be provided to allow coordination of procedures 
during response to these emergencies, and as a backup in the event of failure 
of radio communications. These telephones will be "hotline" connections with 
direct access to DART supervisory personnel. 

3.8.5 DART Local Telephone 

Various facilities on the DART rail system (such as selected passenger 
stations, remote equipment rooms, mainteneince shops, central control facili
ty, etc.) will require the ability for DART employees to contact each other, 
as well as supervisory and operating personnel to coordinate their activities. 
DART private local telephone systems will interconnect these facilities, 
operating as a standard telephone system to supply the needed day-to-day 
intercommunications. 
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CHAPTER 4.0 - FACILITY PLAN 

4.0 Facility Plan 

The DART rail system consists of two broad categories of passenger facilities: rail 
lines and stations. In general terms, rail lines are those facilities on which trains 
operate between stations, whereas stations are those facilities where passengers 
may board and disembark the trains. Chapter 3.0 provides a more detailed 
description of the types of stations and rail lines (guideways) in the DART system. 

This chapter provides a description on the planned locations of rail lines and 
stations in the service area, along with their general characteristics and phasing 
for their development. The specific alignments and station locations may change 
due to future planning and engineering studies and Board of Directors policy. This 
description includes both the programmed and deferred rail systems, though more 
detail is provided for the programmed system. (See Chapter 6.0 for a definition of 
the programmed and deferred rail systems.) Additional discussion is provided on 
current studies for future transit service. 

4.1 Overview 

Exhibit 4.1 shows the entire planned DART rail system by individual rail line for 
both the programmed and deferred systems. Exhibit 4.2 shows the portion of the 
rail system in the Dallas Central Business District. 

4.2 Programmed System 

The programmed DART rail system consists of nine (9) rail lines and fifty-eight 
(58) stations providing service throughout the service area. Three additional 
deferred stations are located on programmed rail lines within the Dallas Central 
Business District. Table 4.1 provides a summary of the general characteristics for 
each line. 
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Table 4.1 
Summary Of DART Rail Line Characteristics 

Type Of Rail Structure* 
Rail Line 

Piano 
Garland 
South Dallas 
East Dallas 
South Oak Cliff 
Oak Cliff 
Irving 
Carrollton 
Las Colinas 

Non-Revenue 
Track** 

TOTAL SYSTEM 

Mileage 

19.6 
11.1 
10.3 
3.7 
10.0 
5.7 
14.3 
11.8 
3.2 

1.3 

93.0 

% At Grade 

66% 
81% 
70% 
87% 
71% 
96% 
82% 
64% 
84% 

100% 

75% 

% Aerial 

7% 
19% 
14% 
13% 
29% 
4% 
16% 
33% 
16% 

-0 -

17% 

% Subway 

26% 
-0 -
16% 
- 0 -
- 0 -
- 0 -
2% 
3% 
-0 -

-0-

8% 

# Stations 

14 
7 
6 
2 
9 
5 
8 
5 
1 

58 

* These are approximate percentages; in the course of planning and engi
neering the relative ratios may change. 

** Non-Revenue Track refers to track that is not used for carrying 
passengers. Examples include track for yard leads, rail vehicle turnback near 
stations, and temporary vehicle storage. 

The following sections describe each rail line providing information on line 
features, station locations and characteristics. 
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4.2.1 Piano Line 

The Piano Line will provide rail service from the Dallas Central Business 
District (CBD) north to the cities of Richardson and Piano paralleling the 
Central Expressway (Highway 75). Exhibit 4.3 shows the general rail 
alignment, development phasing, and general location of planned stations. 
From its northern terminus near Whitsitt Parkway/15th Street in Piano the 
line moves south to and through the Dallas CBD, with- its southern terminus 
near the Main Street Bridge. 

The line will generally be at-grade following the Southern Pacific RR right-
of-way from Whitsitt Parkway/15th Street south to Mockingbird Avenue. The 
rail line will be aerial when required to cross existing railroad tracks or due 
to terrain conditions and/or major highway/street crossings. The exact 
location for aerial alignments will be finalized by future planning and 
engineering studies. 

South of Mockingbird the line will transition to subway, entering the State of 
Texas right-of-way underneath the Central Expressway to approximately 
Lemmon Avenue. From this point the line will be in subway following private 
and public rights-of-way to the Main Street Bridge. 

Fourteen (14) passenger stations are currently programmed for the Piano 
Line. The exact location of stations will be determined in future planning 
studies. The rail line will be approximately 19.58 miles in length. 

Exhibit 4.4 provides an identification of planned station locations on the 
Piano Line along with a summary of station characteristics. 
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EXHIBIT 4.4 

PLANO RAIL LINE — GENERAL STATION CHARACTERISTICS 

Station 
Number 

93 

92 

91 

90 

1 

2 

3 

4 

5 

6 

7 

3 

9 

10 

Station Name 

Pacific/Griffin (West End) 

Pacific/St. Paul (Thanksgiving Sqr.) 

Ross/Pearl (Arts District) 

State/Thomas (Uptown) 

City place 

Mockingbird 

Lovers/University 

Northwest Highway/Park Lane 

Walnut Hill 

Forest Lane 

Texas Instruments 

Beltline/Arapaho 

Campbell 

Piano Parkway 

Approximate 
Travel Time 

To Dallas CBD* 

Not Applicable 

1.3 Minutes 

2.3 Minutes 

4.4 Minutes 

6.2 Minutes 

9.5 Minutes 

11.3 Minutes 

14.5 Minutes 

17.7 Minutes 

20.4 Minutes 

22.3 Minutes 

25.7 Minutes 

28.6 Minutes 

32.5 Minutes 

* Travel time from Pacific/Griffin Station. 
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4.2.2 Garland Line 

The Garland Line alignment branches off from the Piano Line near Mocking
bird Avenue and will provide rail service from the Dallas Central Business 
District (via the Piano Line) northeast through the Lake Highlands district of 
the City of Dallas to the City of Garland. Exhibit 4.5 shows the general rail 
alignment, development phasing, and general location of planned stations. 

At its southern end, the line begins near the Mockingbird Station on the Piano 
Line in the vicinity of Central Expressway and Mockingbird Lane and follows 
the Missouri-Kansas-Topeka RR right-of-way to its terminus near Walnut 
Street and Belt Line Road in Garland. 

The rail line will be at-grade for the most part except where aerial 
configurations may be required to cross existing railroad tracks or due to 
terrain conditions and/or major highway/street crossings. The exact location 
for aerial alignments will be finalized by future planning and engineering 
studies. 

Seven (7) passenger stations are currently programmed for the Garland Line. 
The exact location of stations will be determined in future planning studies. 
The rail line will be approximately 11.14 miles in length. 

Exhibit 4.6 provides an identification of planned station locations on the 
Garland Line along with a summary of station characteristics. 
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EXHIBIT 4.6 

GARLAND RAIL LINE — GENERAL STATION CHARACTERISTICS 

Station 
Number 

59 

Station Name 

Matilda 

60 

61 

62 

63 

64 

65 

Northwest Highway 

Kingsley Road 

L.B.J. Freeway 

Piano Road 

Forest Lane 

Garland 

Approximate 
Travel Time 

To Dallas CBD* 

10.9 Minutes 

14.6 Minutes 

15.9 Minutes 

19.6 Minutes 

21.8 Minutes 

24.0 Minutes 

28.8 Minutes 

* Travel time from Pacific/Griffin Station. 
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4.2.3 South Oak Cliff 

The South Oak Cliff Line will provide rail service from the Dallas Central 
Business District south to South Oak Cliff. Exhibit 4.7 shows the general rail 
alignment, development phasing, and location of planned stations. At its 
northern end, the line begins near the Main Street Bridge in the Dallas CBD 
and extends south to its terminus near Simpson Stuart Road in South Oak 
Cliff. 

The exact alignment of the South Oak Cliff Line has not been determined at 
this time. However, the rail line will be at-grade for the most part except 
for an aerial alignment to cross the Trinity River bottom and when required 
to cross existing railroad tractcs or due to terrain conditions and/or major 
highway/street crossings. The exact location for aerial alignments will be 
finalized by future planning and engineering studies. 

Nine (9) passenger stations are currently programmed for the South Oak Cliff 
Line. The exact location of stations will be determined in future planning 
studies. The rail line will be approximately 10.03 miles in length. 

Exhibit 4.3 provides an identification of planned station locations on the 
South Oak Cliff Line along with a summary of station characteristics. 
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EXHIBIT 4.8 

SOUTH OAK CLIFF RAIL LINE — GENERAL STATION CHARACTERISTICS 

Station 
Number 

94 

25 

26 

Station Name 

Union Station 

Lamar 

Corinth 

78 

79 

180 

181 

132 

135 

Morrell 

Illinois 

Kiest 

V.A. Hospital 

Ledbetter 

Simpson Stuart 

Approximate 
Travel Time 

To Dallas CBD* 

1.7 Minutes 

4.1 Minutes 

6.5 Minutes 

8.3 Minutes 

10.6 Minutes 

13.0 Minutes 

15.4 Minutes 

17.3 Minutes 

19.6 Minutes 

* Travel time from Pacific/Griffin Station. 

Page 4.13 



061 

4.2.4 Oak Cliff Line 

The Oak Cliff Line branches off from the South Oak Cliff Line and will 
provide rail service from the Dallas Central Business District (via the South 
Oak Cliff Line) to West Oak Cliff. Exhibit 4.9 shows the general rail 
alignment, development phasing, and general location of planned stations. At 
its northern end, the line begins near the Corinth Station on the South Oak 
Cliff Line in the vicinity of Corinth Street and Clarendon Drive and moves in 
a southwestern direction following the Santa Fe Railroad right-of-way with 
its southern terminus near Loop 12. 

The rail line will be at-grade for the most part except where an aerial 
configuration is required to cross existing railroad tracks or due to terrain 
conditions and/or major high way/street crossings. The exact location for 
aerial alignments will be finalized by future planning and engineering studies. 

Five (5) passenger stations are currently programmed for the Oak Cliff Line. 
The exact location of station will be determined in future planning studies. 
The rail line will be approximately 6.68 miles in length. 

Exhibit 4.10 provides an identification of planned station locations on the Oak 
Cliff Line along with a summary of station characteristics. 
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EXHIBIT 4.10 

OAK CLIFF RAIL LINE - GENERAL STATION CHARACTERISTICS 

Station 
Number 

27 

28 

29 

30 

31 

Station Name 

Marsalis-Zoo 

Tyler-Vernon 

Hampton 

Westmoreland 

Kiest/Loop 12 

Approximate 
Travel Time 

To Dallas CBD* 

3.7 Minutes 

11.7 Minutes 

14.1 Minutes 

16.0 Minutes 

13.7 Minutes 

* Travel time from Pacific/Griffin Station. 
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4.2.5 Irving Line 

The Irving Line will provide rail service from the Dallas Central Business 
District north and west through the Dallas Market Center/Parkland Hospital 
area and east to the City of Irving. Exhibit 4.11 shows the general rail 
alignment, development phasing, and general location of planned stations. At 
its southeastern end, the line begins in the Dallas CBD at Station 96 
(Pacific/Griffin) and moves north of the CBD when it enters and follows the 
RailTran right-of-way north and east to State Highway 350 near the City of 
Irving. 

The rail line will be subway from the Pacific/Griffin Station to just north of 
the Woodall Rogers Freeway, where it will become at-grade or fill for the 
most part except where an aerial configuration is required to cross existing 
railroad tracks or due to terrain conditions and/or major highway/street 
closings. The exact location for aerial alignments will be finalized by future 
planning and engineering studies. 

Eight (3) passenger stations are currently programmed for the Irving Line. 
One additional station is planned in the vicinity of Field Street and the 
Woodall Rogers Freeway in the Dallas CBD, but its construction has been 
deferred until the completion of the programmed rail system or unless 
additional funding can be secured. The exact location of stations will be 
determined in future planning studies. 

The rail line will be approximately 14.31 miles in length. 

Exhibit 4.12 provides an identification of planned station locations on the 
Irving Line along with a summary of station characteristics. 
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EXHIBrr 4.12 

IRVING RAIL LINE — GENERAL STATION CHARACTERISTICS 

Station 
Number 

96 

95 

12 

34 

35 

36 

37 

38 

39 

Station Name 

Pacific/Griffin (West End) 

Field Street 

World Trade Center 

Parkland Hospital 

BrobkhoUow 

Nursery/Irving Heights 

MacArthur 

Belt Line 

S.H. 360 

Approximate 
Travel Time 

To Dallas CBD* 

Not Applicable 

1.3 Minutes 

4.0 Minutes 

6.5 Minutes 

8.8 Minutes 

13.0 Minutes 

15.5 Minutes 

19.5 Minutes 

22.2 Minutes 

* Travel time from Pacific/Griffin Station. 
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4.2.5 Carrollton Line 

The Carrollton Line branches off from the Irving Line and will provide rail 
service from the Dallas Central Business District north (via the Irving Line) 
to the cities of Farmers Branch and Carrollton. Exhibit 4.13 shows the 
general rail alignment, development phasing, and general location of planned 
stations. At its southern end, the line begins just north of Station 12 (World 
Trade Center) on the Irving Line where it branches north following the 
Missouri-Kansas-Topeka Railroad/Denton Drive right-of-way to approxi
mately Belt Line Road in Carrollton. 

The rail line will be a mixture of at-grade and aerial alignments in order to 
cross existing railroad tracks or due to terrain conditions and/or major 
highway/street crossings. There will be a small portion of subway alignment 
in the vicinity of the Mockingbird Station. The exact location for aerial and 
subway alignments will be finalized by future planning and engineering 
studies. 

Six (6) passenger stations are currently programmed for the Carrollton Line. 
The exact location of stations will be determined in future planning studies. 
The rail line will be approximately 11.82 miles in length. 

Exhibit 4.14 provides an identification of planned station locations on the 
Carrollton Line along with a summary of station characteristics. 
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EXHIBIT 4.14 

CARROLLTON RAIL LINE - GENERAL STATION CHARACTERISTICS 

Station 
Number 

13 

14 

15 

16 

17 

18 

Station Name 

Mockingbird 

Love Field 

Bachman Lake 

Walnut Hill 

L.B.J. Freeway/Valley View 

Belt Line 

Approximate 
Travel Time 

To Dallas CBD* 

7.9 Minutes 

10.5 Minutes 

12.5 Minutes 

16.7 Minutes 

21.2 Minutes 

24.7 Minutes 

* Travel time from Pacific/Griffin Station. 
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4.2.7 Las Colinas Line 

The Las Colinas Line branches off from the Carrollton Line and will provide 
rail service from the Dallas Central Business District north (via the Irving 
and CarroUton Lines) to the Las Colinas area of the City of Irving. Exhibit 
4.15 shows the general rail alignment, development phasing, and location of 
planned stations. At its eastern end, the line begins just south of Station 16 
(Walnut Hill) on the Carrollton Line where it branches west following the 
Burlington Northern Railroad and Northwest Highway rights-of-way to ap
proximately Northwest Highway and O'Connor Road in Las Colinas. 

The rail line wiU be at-grade for the most part except where an aerial 
configuration is required to cross existing railroad tracks or due to terrain 
conditions and/or major highway/street crossings. The exact location for 
aerial alignments will be finalized by future planning and engineering studies. 

One (1) passenger station is currently programmed for the Las Colinas Line-
The exact location of the station will be determined in a future planning 
study. The rail line will be approximately 3.21 miles in length. 

Exhibit 4.16 provides an identification of planned station locations on the Las 
Colinas Line along with a summary of station characteristics. 
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EXHIBIT 4.16 

LAS COLINAS RAIL UNE — GENERAL CHARACTERISTICS 

Approximate 
Station Travel Time 
Number Station Name To Dallas CBD* 

154 Las Colinas 19.0 Minutes 

* Travel time from Pacific/Griffin Station. 
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4.2.3 South Dallas Line 

The South Dallas Line will provide rail service from the Dallas Central 
Business District southeast to the Pleasant Grove area of Dallas. Exhibit 
4.17 shows the general rail alignment, development phasing, and location of 
planned stations. At its northwestern end, the Une begins just south of 
Station 96 (Pacific/Griffin) in the Dallas CBD and moves east through the 
Dallas CBD to approximately Hall Street where it enters the Southern Pacific 
Railroad right-of-way and follows the right-of-way south and east to approxi
mately Buckner Boulevard. 

The majority of the rail line wiU be at-grade except for a subway alignment 
in the Dallas CBD and some aerial configuration when required to cross 
existing railroad tracks or due to terrain conditions and/or major high
way/street crossings. The exact location for aerial alignments will be 
finalized by future planning and engineering studies. 

Six (6) passenger stations are currently programmed for the South Dallas 
Line. Two additional stations are planned in the Dallas CBD near the Dallas 
City HaU and in the vicinity of the Farmers Market, but their construction 
has been deferred until the completion of the programmed rail system or 
unless additional funding csui be secured. The exact location for aerial 
alignments will be finalized by future planning and engineering studies. 

Six (6) passenger stations are currently programmed for the South Dallas 
Line. Two additional stations are planned in the Dallas CBD near the Dallas 
City Hall and in the vicinity of the Farmers Market, but their construction 
has been deferred until the completion of the programmed rail system or 
unless additional funding can be secured. The exact location of stations will 
be determined in future planning studies. The rail line will be approximately 
10.76 miles in length. 

Exhibit 4.13 provides an identification of planned station locations on the 
South Dallas Line along with a summary of station characteristics. 

Page 4.26 



SOUTH DALLAS LINE 
EXHIBIT 4.17 

[l.Il®(lCfl© 

*tt5''jfi'i-"-i Pa^e 4.27 

PASSENGER STATIONS 

ro - H<LL IBATLOR) 
40 - IMniN LI/ThCR < ! « M. 
41 - K A T O C X 

4Z - SWTOM 
ti - J IH «ILL£n IPOSnCMTI 
44 - BUOUCX 1I>1.£A3A«T SKYt) jos^sok 



067 

EXHIBIT 4.18 

SOUTH DALLAS RAIL LINE — GENERAL STATION CHARACTERISTICS 

Station 
Number 

97 

98 

Station Name 

70 

40 

41 

42 

43 

44 

City HaU 

Farmers Market 

Hall 

Martin Luther King, Jr. 

Hatcher 

Bruton 

Jim Miller 

Buckner 

Approximate 
Travel Time 

To Dallas CBD* 

1.5 Minutes 

3.0 Minutes 

4.9 Minutes 

6.9 Minutes 

9.3 Minutes 

13.4 Minutes 

16.0 Minutes 

18.0 Minutes 

* Travel time from Pacific/Griffin Station. 
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4.2.9 East Dallas Line 

The East Dallas Line branches off from the South Dallas Line and will provide 
rail service from the Dallas Central Business District east (via the South 
Dallas Line) to east Dallas. Exhibit 4.19 shows the general rail alignment, 
development phasing, and location of planned stations. At its western end, 
the line begins just east of Station 41 (Hatcher) on the South Dallas Line 
where it branches east following the Southern Pacific and Union Pacific 
Railroads rights-of-way to approximately Buckner Boulevard. 

The rail line will be at-grade for the most part except where an aerial 
configuration is required to cross existing railroad tracks or due to terrain 
conditions and/or major highway/street crossings. The exact location for 
aerial alignments will be finalized by future planning and engineering studies. 

Two (2) passenger stations are currently programmed for the East Dallas 
Line. The exact location of stations will be determined in future planning 
studies. The rail line will be approximately 3.71 miles in length. 

Exhibit 4.20 provides an identification of planned station locations on the 
East Dallas Line along with a summary of station characteristics. 
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EXHIBIT 4.20 

EAST DALLAS RAIL LINE — GENERAL STATION CHARACTERISTICS 

Station 
Number 

73 

74 

Jim Miller 

Buckner 

Station Name 
Travel Time 

To Dallas CBD* 

13.1 Minutes 

15.0 Minutes 

* Travel time from Pacific/Griffin Station. 
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4.3 Deferred System 

The deferred system consists of six additional rail lines and extensions to 
programmed rail Unes as shown in Exhibit 4.1. In addition to these deferred rail 
Unes, there are three rail stations in the Dallas Central Business District, while 
located on programmed rail lines, are not in the current Financial Plan and are in 
the deferred system. The rail lines and stations in the deferred system have been 
identified as desirable and their development will occur once the programmed 
system is completed or unless new revenues permit their earlier completion. 

4.4 Ongoing Studies 

4.4.1 LBJ Corridor Study 

In April of 1987, the Texas State Department of Highways and Public 
Transportation and DART, in a cooperative effort, began a transportation 
study for capacity improvements within the Lyndon B. Johnson (635) Freeway 
corridor running west of Interstate Highway 35 in Farmers Branch east to 
Interstate Highway 30 in Mesquite. Public transportation improvements 
being considered within the corridor include high occupancy vehicle lanes (for 
carpools and buses) and rail transit. The entire study will take approximately 
two and one-half years to complete (September, 1989). 

4.4.2 Dallas CBD Deferred Stations Study 

The City of Dallas, the Central Dallas Association, and DART are jointly 
participating in a financial analysis of the three deferred rail stations in the 
Dallas Central Business District. The stations being evaluated are the Field 
Street station on the Irving Line and the City Hall and Farmers Market 
station on the South Dallas Line. These stations are identified in the DART 
rail plan, but are not in the programmed system or in the current Financial 
Plan. An additional proposed station near the Dallas Convention Center on 
the South Oak Cliff Line was subsequently added to the study. 

The purpose of the study is to identify means of accelerating the develop
ment of these three stations. The approach being taken is threefold. First 
the potential beneficiaries of the three stations will be identified. Second, 
the allocation of those benefits will be determined. Third, financing 
techniques for funding the station costs and accelerating their development 
will be identified based upon the beneficiaries and the allocation of the 
benefits. 

Page 4.32 



067 

CHAPTER 5.0 - RAIL SYSTEM OPERATIONS AND MAINTENANCE 

5.0 Rail System Operations And Maintenance 

This Chapter provides an overview discussion on the planned operations and 
maintenance of the DART rail system. Also included is a brief discussion on the 
procedures for fare collection and passenger security and safety. 

5.1 Operations 

The rail component of the DART system forms the backbone of a fully integrated 
bus/rail transit system. It will provide the primary means of transit to and from 
downtown Dallas, with buses acting as feeders to the rail system, circulating 
through neighborhoods and transporting passengers to rail stations. 

The system operations will be designed to offer the passenger random arrival times 
with trains scheduled frequently enough so as not to require patrons to plan their 
trips around DART'S schedules. Trains will run on very close intervals (headways) 
during rush hours, with intervals of as little as 2.5 minutes between trains on the 
subway portion of the system. No portion of the system will experience a wait of 
longer than 10 minutes during the rush hour, with the longest headway being 20 
minutes during off-peak hours. 

Trains will operate in varying lengths with the minimum train size being a single 
car and the maximum length being four cars. The number of cars in trains will be 
adjusted during the day to meet passenger demand. 

The system will operate with a top speed of 70 m.p.h., with an average speed of 35 
m.p.h. (including station stops). The spacing between stations (averaging 1.5 miles) 
contributes significantly to the higher average speeds when compared to other rail 
systems. 

5.1.1 Hours of Operation 

The following is a summary of the proposed hours of operation for the rail 
system when fully completed: 

Weekday (Monday through Friday) 
5:30 A.M. — 11:30 P.M. 

Saturday 
5:30 A.M. — 11:30 P.M. 

Sunday/Holiday 
7:00 A.M. — 11:00 P.M. 

5.1.2 Train Operators 

Trains on the DART system will be operated manually by the train operator. 
Operators will be responsible for accelerating, braking, and stopping properly 
at stations. The train operators' actions will be governed by a signal system. 
(See Chapter 3.0, Section 3.6, for a description of the signaling system.) 
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5.1.3 Train Supervision 

Train supervision on the DART system will be done both by personnel in the 
field, and remotely from the Train Control Center (TCC), the nerve center 
for the DART rail system. From this facility the status of the system can be 
readily monitored and controlled. (See Chapter 3.0, Section 3,4, for a 
description of the Train Control Center.) 

5.1.4 Abnormal Operations 

The DART rail system will be designed so that key systems elements are 
redundant in order to minimize system interruptions. In addition, operations 
policies and procedures will be developed to deal with unforeseen problems. 
Rapid response to abnormal conditions will be developed through close 
coordination with local agencies and a thorough employee training program. 

5.2 Maintenance 

5.2.1 Categories of Maintenance Functions 

The basic maintenance functions performed on the DART rail system fall into 
two basic categories: those associated with maintaining the rail vehicles and 
directly related equipment such as signalling and communications and those 
related to maintaining the physical plant that supports the operation of the 
rail vehicle (passenger stations, power substations, track, etc.). In both 
categories, there are scheduled and unscheduled maintenance activities. 
Scheduled activities are commonly referred to as preventive maintenance, 
while unscheduled activities are those responding to an abnormal condition. 

Maintenance Of Rail Vehicles/Signals/Communications 

At DART the maintenance concept that will be used for rail vehicles and 
signals and communications equipment is what is termed as "remove and 
replace." This practice limits the amount of time expended in unscheduled 
maintenance by replacing the entire defective component with rebuilt or new 
units rather than attempting to repair individual component parts while they 
are still on the vehicle. This concept reduces overall vehicle downtime and 
requires the employment of fewer skilled staff. Specific functions related to 
veliicle maintenance are Service Ic Inspection, Major Repair and Daily 
Cleaning. 

Service <5c Inspection is the preventive maintenance component of the vehicle 
maintenance program. Vehicles are inspected and lubricated, and com
ponents are changed out or serviced, as required by the manufacturer. Often, 
unscheduled repairs are identified through these types of inspections. 

Major repair includes overhaul of components and subassemblies to supply a 
fresh stock of units to supply the Service 6: Repair and unscheduled repair 
functions. In addition, major repairs would include: heavy repair, overhaul, 
or rebuilding of entire transit vehicles. 

The Daily Cleaning function is the most visible maintenance function to the 
patron, and DART will clean and wash each vehicle, inside and out, on a 
frequent basis. 
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Maintenance Of Way 

In addition to maintenance associated with the rail vehicle, a significant 
amount of maintenance is also related to the physical plant. This is often 
referred to as Maintenance of Way or MOW. Functions to be performed in 
this category include the maintenance of facilities and systems elements. 
Facilities would include passenger stations and operations and maintenance 
facilities. Systems elements are defined as those that directly support the 
operation of the vehicle and include track, signals, catenary (overhead power 
wires), communications and power. As with the rail vehicles a preventative 
maintenance program will be developed based upon manufacturers' recom
mendations. This will reduce both the occurrence of failure of these 
components and the number of unscheduled repairs. 

MOW maintenance functions in general, and specifically those associated 
with systems elements, require many sophisticated pieces of maintenance 
equipment, including vehicles both rubber tired and steel wheeled. This 
equipment must also be maintained to achieve peak maintenance efficiency. 

Maintenance Of Passenger Stations 

DART passenger stations will be thoroughly cleaned every day. Many high-
volume traffic stations, such as those in the subway, will be staffed full-time 
with cleaning personnel during all hours of operation. 

5.2.2 Categories Of Maintenance Facilities 

There will be two categories of maintenance facilities for rail and rail 
support vehicles in the DART system: Operating Divisions (which will 
perform the Service ic Inspection and Daily Cleaning functions) and a Major 
Maintenance Facility (which wiU perform the component overhaul and rebuild 
function). It is envisioned that as the system matures it may eventually 
require two Operating Divisions. Initially, many of the functions of the Major 
Repair will be handled within the initial Operating Division until the demand 
for such work justifies a separate facility in the future. 

For the maintenance of the rail system rights-of-way, a facility will be 
constructed specifically for this function and will be referred to as the ?/IOW 
(Maintenance Of Way) building. All MOW functions wQl be performed from 
this base of operation, and the facility will be located so as to minimize 
response time to repair maintenance failures along the rights-of-way. Ini
tially, in the early years of operation the MOW facility may be deferred with 
some capability included in the Operating Division maintenance facility. 

5.3 Fare Collection 

Fare collection on the DART rail system will incorporate the use of a self-service 
honor-fare system. The major advantages of this system are reduced operations 
and maintenance costs, better patron access to stations, improved station aes
thetics, and a user-friendly system. This system has been utilized both in Europe 
and the United States. 
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This fare-collection concept eliminates the traditional use of passenger turnstiles 
at rail stations. Instead, fare machines are strategically located at the major 
access points of the station. Passengers purchase their tickets and proceed to 
board the train unobstructed by turnstiles or a fare collection attendant. On the 
trains fare inspectors will randomly check the passengers to ensure that they have 
purchased the appropriate fare ticket for their journey. 

5.3.1 Integrated Fare Structure 

The fare collection system developed for the rail program will be completely 
integrated with the bus system. It is expected that the fare structure will 
remain zoned-based (as is the current bus system), with bus and rail zones 
geographically comparable. Transfers between bus and rail are proposed to 
be free of charge. The use of advance purchased passes or tickets will be 
encouraged, and they will be honored on both bus and rail. The rail system 
will also honor special DART fare programs including: senior citizens, the 
handicapped and students. Though the specific features and associated 
procedures for self-service fare collection have not been developed or 
approved by the DART Board, the following sections describe how the system 
may operate based upon the operations of other similar systems. 

5.3.2 Hardware Features 

The fare vending machines will be designed to accommodate both paper and 
coin currency. Instead of having special bUl changers, the ticket machines 
themselves may issue change, but only for the overpayment of fares. The 
tickets issued will note on them the following information: time and date of 
purchase, station where purchased and the applicable valid zone of travel. 
This information will be used by ticket inspectors to ensure proper use of the 
system. 

The instructions for use of the machines will be clearly identified. Certain 
high-volume stations will have individuals manning them, particularly during 
rush hours, to assist passengers with questions about the fares and use of the 
vending machines. 

5.3.3 Enforcement 

Fares will be checked by uniformed fare inspectors who will board trains 

Wn°i;; ^InH ^^-1?"" " ' ° ' ' ^ ^ ^ ° " ^ ^ ^^^ ^^^*=^« ^"^^"S the course of its normal 
mTnt"^' PrtJ^ '^"^"''^ passengers to produce the proper "proof of pay
ment . Proof of payment constitutes a valid ticket issued from a fare 
vending machine, a monthly pass, or a transfer. 

fmZ^;J2l^nT"°^^ '•° . '^"f ' ' 'P '" ' ' "^ °^ payment," he wUl be issued a citation 
the f^e ^ ^^ '"^"'^ ' ' " ' ^""'"'^^ ' f'"« °f ^^^^'•^l ti"^es the value of 

5.4 Safety and Security 

operations, these features are addressed h » . h L „ • ,^^ '^*'' P''°)«<='- '" 
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5.4.1 Safetv 

The safety of DART patrons will be provided for in large part by the 
redundant design of major systems components so that a failure of one 
portion of a component will not allow a hazardous condition to occur. An 
example of this type of redundant design would be the communications 
cables. In the subway, there will be two pairs of cables carrying the same 
information back to the TCC; if one cable is severed, the other set will allow 
the system to function normally. 

In addition to redundant design, many components of the system will be 
designed to be "fail safe." When a component fails it will fail to a safe state 
of operation, that is not life threatening. This is of particular importance to 
the train control system, which is designed to prevent train accidents. 

The subway portion of the rail network will contain a sophisticated state-of-
the-art ventilation system. A portion of this system is dedicated solely for 
use during fire emergencies and will ensure a safe and smoke-free path of 
evacuation for individuals in a fire emergency situation in the tunnel. 

Another key feature of providing adequate system safety is the proper 
training and coordination of external emergency groups (such as the fire 
department). DART will develop an extensive safety training program for its 
employees. This program will also include periodic safety audits of the rail 
system. DART will also develop a joint training program with external 
agencies to ensure effective response to emergency situations. 

5.4.2 Security 

Security will be provided to the DART rail patron by two primary methods: 
1) the installation of communications hardware and 2) DART security person
nel. The DART rail patrons will have the following communications facilities 
available to them: Public Address (at subway stations and on board the 
vehicle). Closed Circuit Television (CCTV), Passenger Emergency Call and 
Vehicle Intercom. (See Chapter 3.0, Section 3.8, for a description of the 
communications hardware and its functions.) 

In addition to these communications facilities, DART will maintain a force of 
uniformed security personnel on the rail system. Underground stations will 
be manned by security forces during all hours of operation. Both uniformed 
and undercover security officers will be assigned to ride the rail vehicles. 
DART will also have mobile security units who will be available to provide a 
rapid-response capability. 

5.5 Employment Projections 

It is estimated that DART will employ approximately 1,290 employees in the 
operation and maintenance of the full 93-mile rail system. A breakdown of the 
labor force is provided in Table 5.1. 
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Table 5.1 
Operations and Maintenance Employment Projections 

Administrative 

Transportation* 

Maintenance 
Vehicle 
Non-Vehicle# 
Stores 

80 

585 

225 
379 

21 

1,290 

* - Transportation includes train operators, supervisors, and dis
patchers. 

# - Non-Vehicle includes the maintenance of facilities, structures, and 
rights-of-way. 
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CHAPTER 6.0 - PROGRAM PLAN 

6.0 Program Plan 

The entire DART rail program is a long range, multi-year effort. In order to 
implement the rail program, it is necessary to identify the priority for rail 
development and how staff and financial resources are to be allocated based upon 
this priority. This is to be accomplished through the use of a phasing plan for rail 
development adopted by the DART Board of Directors and through the use of 
annual work programs to carry out the phasing plan. In addition, DART has 
developed a process and evaluation criteria for use in identifying and refining rail 
alignments and in locating stations. The phasing plan and work program and 
facility selection processes are described below. 

6.1 Rail Development Phasing And Staging 

The current phasing plan for the 147 mile rail system was adopted by the DART 
Board of Directors on August 28, 1986 and is divided into two major segments: the 
programmed system and the deferred system. The programmed system, approxi
mately 93 miles, represents that portion of the rail program for which a financial 
plan has been prepared and funds have been programmed for its development. The 
deferred system, approximately 54 miles, while not in the financial plan, is 
proposed to be built once the programmed system is completed or beyond the year 
2010. Exhibit 6.1 identifies the programmed and deferred rail systems, as well as 
the staging and phasing plan adopted by the DART Board on August 28, 1986. The 
programmed and deferred rail systems are described below. 

6.1.1 Programmed System 

Development of the programmed DART rail system is a multi-year effort 
that will not be completed until approximately the year 2010. The rail 
system wiU be built in three phases, with the first phase containing three 
stages. The system phasing, along with approximate mileage, is summarized 
in Table 6.1 and shown on Exhibit 6.1. 

On December 15, 1987, the DART Board of Directors adopted a sequencing 
plan for Stage 1, Phase I of the Final Service Plan. The operational target 
date goals shown in Table 5.2 are contingent upon sufficient availability of 
right-<>f-way, adequate sales tax revenues, federal grant funding, ridership 
projections, and the limitation of prudent financial risk. 
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Table 6.1 

Rail Development Phasing 
Programmed RaH System 

Stage/Phase Completion Date MUeage Cumulative Mileage 

Phase I 
Stage 1 
Stage 2 
Stage 3 

Phase n 

Phase HI 

1997 
To Be Determined 
To Be Determined 

To Be Determined 

To Be Determined 

30.14 
6.01 

17.61 

15.48 

22.44 

30.14 
36.15 
53.76 

69.24 

91.68 

Sixty-one (61) stations have been specified for the 93 mile programmed system, but 
three of tiiese stations in the Dallas Central Business District (Field Street - #95, 
City Hall - #97, and Farmers Market - #98) are deferred and have not been 
programmed for completion before 2010. 

Table 6.2 

Stage 1, Phase One Sequencing 

Operational 
Target 

Sequence Description Date Goals 

1 - Illinois Avenue To Griffin Street Station 1994 

2 - Griffin Street Station To Park Lane 1994 

3 - Griffin Street Station To Parkland Hospital 1995 

4 - Illinois Avenue To Simpson Stuart Road/West Oak 
Cliff Line 1996 

5 - Park Lane To Texas Instruments 1997 

Operational target date goals for the remaining phases will be adopted by the 
DART Board at a future date. 

6.1.2 Deferred System 

The deferred system, approximately 54 miles, contains additional rail lines 
and extensions to programmed rail lines, along with stations, that have been 
identified as desirable, but will be developed after the programmed system is 
completed or unless alternative funding can be secured. Phasing of the 
deferred rail system or its target date for completion have not been 
determined at this time. 
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6.2 Annual And Multi-Year Work Programs 

The means for implementing the rail programs is through work programs that 
prioritize staff activities and guide expenditure of rail development funds. Two 
levels of work programs are used: multi-year and annual work programs. These 
work programs, described below, in effect represent the "blueprint" to implement 
the rail program. 

6.2.1 Multi-Year Work Program 

For each Phase of the programmed rail system, a multi-year work program 
will be developed. In broad terms the multi-year work program identifies the 
major planning, engineering, real estate, procurement, and construction 
activities that need to be accomplished in order to implement the rail system 
by the Phase or Stage target date. A Master Schedule is also provided that 
shows the durations for these activities, interim and final target dates, and 
interrelationships between the activities. Both the multi-year work program 
and the Master Schedule are developed consistent with the most current 
DART Financial Plan. The annual work program described below provides the 
means by which the multi-year work program is monitored. 

6.2.2 Annual Work Program 

Consistent with the multi-year work program (described above), DART will 
prepare annual work programs for each fiscal year. A fiscal year covers the 
period of October 1 for a given year through September 30 of the following 
year. The annual work program provides a listing of specific planning, 
engineering, real estate, procurement, and construction work tasks to be 
accomplished in a given fiscal year. Also provided is a detailed schedule for 
the year's activities. The annual DART rail budget is based upon this work 
program. The annual work program is monitored through monthly progress 
reports and is adjusted based upon most current information. 
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6.3 Facility Selection Process 

In those instances where a rail alignment has not been selected or when it is 
necessary to reevaluate existing rail alignments, DART will employ an eight-step 
facility site selection process that provides for community and local government 
involvement. This process, summarized below, will also be followed in the 
selection of station sites on all rail corridors. 

1 - Set Study Scope 

Meetings will be held with the public to set the overall study parameters. 
Based upon these meetings, staff will identify budget and labor requirements 
and verify the study schedule. 

2 - Identify And Evaluate Alternatives 

2(a) - Identify constraints to location of alternatives by assembling basic 
background data and identifying site needs and physical constraints that will 
limit the alternatives. Develop a long list of alternatives and refine the list 
based upon an assessment of their feasibility. Review the list with the DART 
Board Planning and Development Committee. Based upon their input, refine 
the list and issue a written report to the full Board. 

2(b) - Initiate public involvement through an orientation on the study schedule 
and process. Describe the facility concepts and identify site needs and the 
long list of alternatives. Receive input and answer questions; explore new 
alternatives identified. Summarize the concerns raised and responses to the 
alternatives. 

2(c) - Review results of public involvement meetings, refine the alternatives, 
and identify a short list of alternatives. Present this information to the 
DART Board Planning and Development Committee. The Committee reviews 
the public issues/concerns and recommended short list of alternatives. Based 
upon their review, staff will develop more detailed information for the short 
list and issue a written report to the full DART Board. 

3 - Final Public Involvement 

The results of previous public meetings are summarized and the short list is 
presented and reviewed along with the reasons for eUminating alternatives. 
In addition, responses to issues and concerns raised at earlier meetings are 
presented. Additional pubUc input is sought and the results of the meetings 
are summarized. 

4 - Board Review 

The DART Board Planning and Development Committee reviews the public 
comments and staff recommendation, and makes a recommendation to the 
full Board. The full Board is briefed and indicates tentative approval of a 
preferred alternative. 
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5 - City Review 

The affected planning commission and city council are briefed on the study 
results and recommendations and their comments are recorded. 

6 - Board Calls Hearing 

The Board receives the results of the City review, verifies the preferred 
alternative and calls for a public hearing. Prior to the hearing additional 
public information briefings are conducted. 

7 - Public Hearing 

A public hearing is held by the DART Board to hear testimony on all 
alternatives, including the preferred alternative. 

8 - Board Approves Preferred Alternative And Service Plan Amended 

Based upon the public hearing input, the DART Board selects a facility 
alternative and amends the final service plan. 

In the evaluation of facility alternatives the following evaluation factors will be 
used: 

Station Site And Alignment Suitability 
Potential Ridership 
Traffic Considerations 
Displacements And Relocations 
Other Property Considerations 
Social Considerations 
Temporary Disruptions 
Capital Costs 
Cost Effectiveness 
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CHAPTER 7.0 - PATRONAGE PROJECTIONS 

7.0 Patronage Projections 

This chapter provides ridership estimates for the DART rail program, both for the 
entire rail system and by individual rail corridor. In addition, a brief discussion is 
provided on the process used to generate the ridership forecasts. To serve as 
background for these ridership projections. Table 7.1 provides a summary of 
current and projected demographic characteristics for the DART service area. 

Table 7.1 
Demographic Characteristics Of DART Service Area 

Current* Projected (2010) 

Size (Sq. Mi.) 716.4 716.4 

Population 1,652,000 2,053,000 

Population Density 2,306/Sq. Mi. 2,366/Sq. Mi. 

Employment 1,332,000 1,917,000 

Employment Density 1,359/Sq. Mi. 2,676/Sq. Mi. 

•Current population and employment estimates are for 1986. 

Source; North Central Texas Council of Governments. 

7.1 Process To Develop Ridership Estimates 

In order to guide the planning and engineering of the DART rail program, estimates 
of projected ridership were developed for the entire rail system and by individual 
rail corridors and stations. These projections were developed through the use of 
mathematical computer models developed jointly by DART and by the North 
Central Texas Council of Government (NCTCOG), the regional planning agency 
serving the DART service area. These models were developed to simulate the 
travel behavior of potential transit riders in the DART service area. Key inputs to 
the patronage forecasting models are current and future estimates for population 
and employment, descriptions of current and planned transportation systems by 
location, type, and service levels, and information on assumed fuel prices, parking 
fees, transit fares, and other costs. 

The key steps in the development of ridership forecasts are summarized below. 
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7.1.1 Trip Generation Model 

The trip generation model provides estimates of trips produced from and trips 
attracted to each traffic analysis zone. A traffic analysis zone represents 
the smallest geographical unit used by the model for analytical purposes. 
There are approximately 2,300 zones in the DART service area approximately 
one-third square mile in size. 

7.1.2 Trip Distribution Model 

The trip distribution model takes the estimates of trips and allocates them to 
other traffic analysis zones matching trip productions and trip attractions. 

7.1.3 Modal Choice Model 

The modal choice model provides estimates on the proportion of the trips 
generated that will be made by transit or by private auto. 

7.1.4 Trip Assignment Model 

The trip assignment model takes the projection of travel demand (number of 
trips) and assigns the demand to specific highway or transit links (streets, 
highways, bus routes, and rail lines) in order to determine the volume on each 
link and the level of service needed. 
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7.2 Systemwide Patronage Projections 

Projected ridership for the entire programmed rail system by development stage or 
phase is provided in Exhibit 7.1. Tlie figures represent average weekday ridership 
for the referenced dates. 
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APPENDIX A 

ADDITIONAL DOCUMENTS SUPPORTING THE DART RAIL PROGRAM 

The following documents provide additional detailed, background information on 
the adopted DART rail program. Copies are either available for distribution or for 
review at the DART offices. 

1 - Final Service Plan (April 14, 1983) 

This document serves as the policy basis for the current DART rail and 
bus program. Included are agency policy statements. Since the 
adoption of this document in 1983 there have been changes in some rail 
alignments and phasing of rail development. 

2 - DART System Description (October, 1987) 

This document provides detailed engineering information on the adopted 
DART rail plan. 

3 - North Central Project - Final Report (1987) 

This report documents findings leading to the adopted highway and 
transit plan for the North Central Project. 

4 - DART Financial Plan 

This document identifies the programmed capital and operating expen
ditures for both the rail and bus programs on an annual basis through 
the year 2010. Also provided is an identification of revenue sources. 

5 - Fiscal Year Budget 

This document identifies detailed budgeted capital and operating expen
ditures along with anticipated revenues for both the DART rail and bus 
program for the current fiscal year (October 1 through September 30 of 
the following calendar year). 

6 - Master Schedule 

This document provides a multi-year schedule for rail development that 
identifies durations and completion dates for the planning, engineering, 
and construction of various rail segments and supporting systems. Also 
included is a detailed work program schedule for the current fiscal year 
(October 1 through September 30 of the following calendar year). 
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7.3 Rail Line And CBD Station Projections 

Ridership projections for each rail corridor in the programmed DART rail system 
are provided in Exhibit 7.2. The figures are for the year 2010, the design year for 
which the rail system is being planned and engineered. Exhibit 7.3 provides the 
estimated ridership for the four programmed Dallas CBD stations. 
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