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The population of the five city areas of the Texas Triangle is projected to
grow from 9.7 million in 1988 to 11.8 million in 1998 and to 15.5 miilion in
2015.

In 1988, there were more than 19 million inter-city trips between the Texas
Triangle cities. It is projected that this travel demand will increase to 30
million in 1998 and nearly 60 million by 2015.

Based on a specific set of current conditions and assumptions, high speed
rail service on all legs of the Texas Triangle is a feasible and attractive option
to accommodate future travel demands between the five principal cities of the
Texas Triangle.

Very High Speed (VHS) rail technology (125-200 mph) is recommended as the
preferred technology due to a high ratio of revenues to capital cost relative
to the other technologies. This technology currently qualifies for tax-exempt
revenue bond funding. VHS technology is new to North America but has
been in scheduled service in Japan and Europe, and is currently available or
under development in Germany, France, Italy, and Japan.

The HSR system should be constructed on an independent right-of-way
dedicated for the exclusive use of HSR service. The track would be grade-

separated and fenced. In urban areas the alignment may parallel existing
rail corridors.

Financial analysis indicates that completion of the total high speed rail system
or implementing the system in stages would produce increased operating
efficiency in comparison to any “stand-alone" corridor of the system.

Construction of the entire system should be implemented in three stages with
service on the first stage; Fort Worth - Dallas - Houston, available in 1998;
the second stage, Houston - San Antonio - Austin, available in 2003; and the
third stage, San Antonio - Austin - Dallas - Fort Worth, available by 2005.

—
The project could represent a significant infusion of resources into the Texas
economy. The construction phase alone could produce new spending in
cxcess of $7 billion, and generate 111,000 person years of employment. After
this initial stimulus, the impact of an ongoing operation could mean a
permanent increase of over $500 million annually.

Ongoing operations of the system could lead to 9,000 new permanent
positions. Texas payrolls could expand permanently by over 15,000 workers
when the positions derived from ongoing operations are combined with jobs
created as a result of increased tourist activity.

The potential impact of economic development as a result of high speed rail
in Texas indicates, at a minimum, an additional 3,600 jobs could be created.
If a "high growth” scenario occurs, the Texas employment base could increase
by over 18,000 permanent additional workers.

SUMMARY OF
CONCLUSIONS &
RECOMMENDATIONS

Xi
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As a result of construction of Stage 1 (Fort Worth - Dallas - Houston),
nearly 56,000 person years of new employment and $3.479 billion in new
expenditures could be realized by 1998.

Construction cost for the HSR system (in 1988 dollars), including right-of-
way and rolling stock, was estimated as follows:

Stage 1 Fort Worth - Dallas - Houston $2,022,774,000
Stage 2 Houston - San Antonio - Austin 1,411,440,000
Stage 3 San Antonio - Austin - Dallas - Fort Worth 958,386,000

Total $4,392,600,000

Tax-exempt revenue bond financing under the Technical and Miscellaneous
Revenue Act of 1988 (HR 4333) could provide financing for over 70 percent
of the capital required to construct the HSR system.

In addition to the bond financing, the Fort Worth - Dallas - Houston
corridor would require a financial advance of approximately $100 million to
cover preconstruction costs from 1991 through 1993, The Houston - San
Antonio -Austin corridor would require an advance of approximately $15
million to cover preconstruction costs. The San Antonio - Austin - Dallas -
Fort Worth corridor would require no advance.

All financial advances would be re-paid after completion and piacing into
revenue service of the last corridor (San Antonio - Austin - Dallas - Fort
Worth). Repayment would be from revenues generated in excess of funds

required for debt service, operation and maintenance, and franchisee return
on investment.

Private sector funding assistance would be required from contractors or
franchisees involved in developing and equipping the project, along with
entities who would receive a direct benefit from high speed train operations.

The results of this study conclude that high speed rail service on all legs of
the Texas Triangle is an economically sound and recommended option to
accommodate future travel demands between the five major Texas cities.
It is, therefore, recommended that the following specific actions be taken
to proceed with HSR development in Texas:

1. That the 71st Texas Legislature, acting in Regular Session, issue such
directives and enact necessary legislation to recognize the importance of
high speed rail to the State as an alternate transportation mode;

2. That the 71st Texas Legislature, acting in Regular Session, designate the
Texas Turnpike Authority as the "interim" executing agency for the HSR
project until such time as a Texas high speed rail authority is created
which would be responsible for financing, constructing, managing, and
operating the system;
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The potential of a high speed rail system connecting the major cities of Texas has.

been discussed since the early 1970’s. With the rapid population growth and the
continuing increase in commercial and industrial activity, it has become apparent
that ‘provisions will ultimately have to be made to accommodate increasing travel
demands within the State. Recognizing these needs, the 70th Regular Session of
the Texas Legislature directed that a study be made of the economic and financial
feasibility of constructing and operating a high speed rail system in Texas. House
Bill 1678 directed the Texas Turnpike Authority (TTA) to manage the study and
file a report with the Governor, the Lieutenant Governor, and the Speaker of the
House of Representatives prior to the convening of the Regular Session of the
Legislature in January, 1989. On March 10, 1988, TTA retained the project team
headed by Lichliter /Jameson & Associates, Inc. to perform the feasibility study.

A. THE STUDY AREA

The legislature designated a portion of the State, referred to as the Texas
Triangie, as the study area. The Texas Triangle is formed by the cities of
Fort Worth, Dallas, Houston, San Antonio, and Austin, which approximate
a geographic triangie in the central part of the State, as shown in Figure I-1.
The five cities of the Texas Triangle contain more than 50 percent of the
State’s population and include the principal governmental, business, and
recreational activity in the State. This concentration of activity in the Triangje
cities generates a significant amount of travel between the cities as they
interact with each other. The interstate highway system connecting the cities
provides major transportation linkages for the movement of people and goods
between the cities. In addition, a significant portion of travel demand is

carried by commercial airlines, particularly between Dallas/Fort Worth and
Houston.

B. PURPOSES AND OBJECTIVES OF THE STUDY

The purpose of the study was to investigate the economic and financial

feasibility of constructing and operating a high speed rail system in Texas. To
accomplish this, objectives were established to provide answers to the
following questions:

» What is high speed rail? Is it in use in the United States and other
countries?  Have other states studied its application to their
transportation system?

+  What technology is available?
«  What is the estimated ridership for high speed rail in the Texas Triangle?
Will the Triangle or any corridor of the Triangle generate sufficient

ridership to justify a high speed rail facility?

«  What are the costs, revenues, and financing options for various high speed
rail alternatives?

SECTION |
INTRODUCTION

The five cities of the Texas Triangle contain
more than 50 percent of the State's population
and include the principal governmental, busi-
ness, and recreational activity in the State.

Figure i-1
Texas Triangle
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A high speed rail system linking any or all of
the Triangle cities would introduce a com-
pletely new, modern mode of inter-city
ground transportation that would compliment
existing ground and air transportation
systems.

+  When would construction and operation be feasible?
+  What direct and indirect public benefits could be expected in the form
of travel efficiency, multiplier economic benefits, and the future growth

of jobs as a result of high speed rail?

+  What are the possibilities for privatization of the system and what options
exist for joint public/private development and operation?

+  What actions by the Texas Legislature will be necessary to further

development of a high speed rail system and how should it be imple-
mented?

»  What conclusions can be derived from the previous studies by the

German High Speed Consortium for Fort Worth - Dallas - Houston
service?

This report presents the findings developed by the project team to address
these questions.

C. SCOPE OF THE STUDY

The scope of this study included a systematic planning and engineering analysis
of factors relating to potential development of a high speed rail system

between the study cities. The study included the following primary areas of
investigation:

+  Data Collection and Analysis

+  Conceptual Design/Ridership Forecast
+  Environmental Considerations

+  Financial Analysis

+  Economic Impacts

+ Institutional and Legislative Needs

To aid in identifying the impacts and issues to be investigated, several factors
were considered.

+ A high speed rail system linking any or all of the Triangle cities would
introduce a completely new, modern mode of inter-city ground transpor-
tation that would compliment existing ground and air transportation
systems;



» The five largest citics in Texas were involved in the study. Their
population, together with the surrounding areas which comprise their
standard metropolitan statistical areas, constituted nearly 52 percent of
the State’s population in 1986. In addition, 22 other counties in the mid-
section of the State, containing six percent of the State’s population, could
also be impacted by a fully developed high speed rail system;

+ The identification and analysis of travel demand involved examination of
airline and automobile travel within the corridors linking the major cities
and, to a lesser extent, bus and existing passenger rail modes;

»  The sclection of representational existing rail routes involved an inventory
of all possible existing rail lines and, through a process of elimination, the
selection of the routes considered most applicable for detailed analysis.
Approximately 1,750 miles of existing railroad corridors were inventoried
prior to sclection of representational study routes;

»  Thesclection of representational independent rail routes {new alignment)
entailed an identification of possible independent corridors, including
cross-country clectrical transmission lines, and narrowing the altcrnatives
to those routes considered most applicable to high speed rail;

»  Each of the alternative represcntational routes, either following existing
rail lincs or on new alignment, required order of magnitude cost
estimating, ridership forecasting, revenue estimation, and financial plans

for a system comprising over 600 miles of new, double-track rail lines;
and

=  Each alignment comprising the Texas Triangle, either along existing rail
or on ncw location, included examination of three types of technology:
high speed, very high speed, and ultra high speed.

This report presents the analyses, conclusions, and rccommendations
developed in the study. Supporting information and analyses are provided in

the compendium of technical memorandums published in two separate
volumes.

Texas Triangle cities constituted nearly 52
percent of the State's population in 1986.

Approximately 1,750 miles of existing railroad
corridors were inventoried prior to selection of
representational study routes.
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High speed rail is a proven and continuously evolving technology which was
originally developed in Japan following World War II. The technology utilizes
fast, lightweight vehicles which operate at speeds in excess of 80 mph and is
primarily utilized in Japan and Europe for connecting large metropolitan areas.

HSR is not expected to replace automobile and airline travel, but would
complement those modes. Each mode of transportation (automobile, HSR, and
air) is generally best suited to particular trip lengths. The private automobile is
considered the logical and preferred mode for trips of up to 150 miles. Air
transportation is generally considered the logical mode of travel for trips in excess
of about 300 miles. This leaves a trip length "gap" between 150 and 300 miles,
which high speed rail service can logically fill. The trend to smaller automobiles
and lower speed limits is contributing to less comfortable and more time
consuming automobile trips for distances greater than about 150 miles. For air
trips of less than 300 miles, more time is often consumed in travel to and from the
airport than is spent in actual flying time. In addition, actual air travel time is
uncertain due to more congested highway access, air terminals and air space, and
unpredictable weather conditions.

Focus group surveys have shown that the inter-city traveler is more interested in
the "journey time,” from origin to destination, than the maximum travel speed
during any portion of the trip. These surveys further indicated that the business
traveler’s other major concerns include departure frequency, schedule reliability,
and the need for ground transportation at the final destination. High speed rail
systems have successfully met these neceds in other areas of the world and, as a
result, similar systems to those operations in Japan and Europe are under active
consideration for various locations in North America.

A. EXISTING AND PLANNED HIGH SPEED RAIL SYSTEMS

Several areas throughout the United States and Canada are actively
considering implementation of high speed rail systems as a means of satisfying
cxisting and future travel demands without overburdening any one mode or

requiring massive airline infrastructure expansion.

Although high speed rail is a general term describing the particular mode,
three generic classes of high speed rail have been categorized for this study:

« High Speed (HS), operating at spceds between 80 mph and 125 mph

« Very High Speed (VHS), operating at speeds between 125 mph and
200 mph

« Ultra High Speed (UHS), operating at spceds over 200 mph

SECTION §i
RELEVANCY OF
HIGH SPEED RAIL

High speed rail is a proven and continuously

evolving technology which rgirrally

developed in Japan following World War 1.}
——/
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HSR is not expected to replace automobile
and airline travel, but would complement
those modes.

High speed rail is a logical mode of travel for
trips between 150 and 300 miles.

HSR Systems are currently under considera-
tion in a number of other states.

Three generic classes of high speed rail were
studied based on operating speed ranges.
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France is continuously expanding their HSR
system on a country-wide basis.

Texas has considered HSR since the early
1970’s.
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~ Within the generic classification of high speed rail, the Northeast Corridor
.27 system operating between New York and Washington, D.C., and the Amtrak
_—~System operating between New York City and Albany represent the only

systems operational in the United States. These systems share trackage rights
with freight service and operate at average speeds of around 85 mph. Both
systems are considered to be highly successful.

Very high speed rail systems are currently in operation in a number of foreign
countries, some of which are:

» Japan - The Japanese were the first to initiate commercial high speed rail
service on dedicated track. In 1964, the Shinkansen "Bullet Train" Series
"O" began operating between Tokyo, Osaka, and Hakata at an operating
speed of 136 mph. In 1982, an advanced series of the Shinkansen was

placed in operation between Omiya and Morioka with an operating speed
of 162 mph.

+ France - The French TGV (Train a’ Grande Vitesse) was placed in
operational service between Paris and Lyon in 1981, The train operates
on a dedicated track with operating speeds of approximately 165 mph. In
1985, the Paris-Lyon line carried a total of more than 16 million
passengers. The 264-mile trip between Paris and Lyon is made in two
hours with an average fare of $38.00. The French National Railways
started construction of a second 177-mile line in 1985 to the southwestern
region of France. This line, referred to as the Atlantique TGV, will have
advanced equipment with operating speeds of 186 mph. Before the year
2000, French National Railways expects to have high speed rail service to
every region of the country.

« Italy - The first Italian high speed rail route, between Rome and Milan,
was placed in operation in 1988. Trains on this line operate at a speed of
approximately 155 mph. The Italian government plans to provide
additional high speed rail service within the country utilizing the new ETR
500 high speed train by 1991.

In addition to the systems which are currently in operation, the countries of
West Germany, Sweden, and England have very high speed rail systems under
consideration or in the planning stage.

The popularity and success of the high speed rail systems operating in Japan
and Europe have generated a positive interest in implementing similar systems
in the United States. This interest has been focused on projects which would
connect major population centers with travel times of approximately three
hours or less. Some of these states are:

» Texas - Texas has considered HSR service connecting Dallas, Houston, and
San Antonio since the early 1970’s. This system, referred to as the "Texas
Triangle," has been evaluated by a variety of organizations including:



+ Texas Transportation Institute (TTT)

+ Federal Railroad Administration - 1977

+ German High Speed Consortium - 1985 and 1987

+ Japanese Railway Technology Corporation (Fort Worth - Dallas)

Studies by TTI covered a wide range of issues that were primarily focused on
the reinitiation of conventional passenger rail service operating over existing
freight lines. The Federal Railroad Administration report of 1977 also
focused on the joint usage of existing freight trackage. This report utilized a
triangle configuration connecting San Antonio, Temple, and Rosenberg with
common route trackage connecting Rosenberg to Houston and Temple to
Fort Worth and Dallas. The German High Speed Consortium in 1985 and
1987 studied a high speed rail line between Fort Worth, Dallas, and Houston.
This study recommended utilization of the Burlington Northern Railway right-
of-way and the operation of VHS trains.

+ Florida - A feasibility study completed in 1984 recommended an HSR
system connecting Miami, Orlando, and Tampa for a system length of
approximately 320 miles. Capital costs for the system ranged between
$2.2 and $4.3 billion depending upon rail technology. In 1984, the State
created a Florida High Speed Rail Transportation Commission
responsible for implementing the HSR program. The Commission has
recently received proposals from private industry for the turnkey
development of a system with private capital. A unique concept of the
Florida system would provide that increased property appreciation values,
stimulated by the HSR system, would be a major factor in supporting the
capital cost of the system. Proposals for implementation of the Florida

HSR system are currently under review by the Florida High Speed Rail
Commission.

+ Nevada/California - A study supported by the City of Las Vegas in 1987
recommended a new 230-mile dedicated HSR line connecting Las Vegas
and Los Angeles. Both VHS and UHS technology are currently under
consideration.

+  Ohio - In 1978, Ohio completed a study for a 250-mile system connecting
Cleveland, Columbus, and Cincinnati. The study recommended a system
utilizing VHS equipment. In 1982, a referendum was defeated by the
voters which would have provided that the system be financed by a state-
wide increase in state sales tax.

Proposals for implementation of the Florida
HSR system are currently under review by the
Florida High Speed Rail Commission.
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Fiorida and Las Vegas - Los Angeles systems
appear to be closest to impiementation.

Passage of the Technical and Miscellaneous
Revenue Act of 1988 permits tax-exempt
revenue bond financing for HSR projects.
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» Pennsylvania - In 1985, a feasibility study was made for a high speed rail
system connecting Philadelphia and Pittsburgh. The study evaluated
speeds ranging from 180 mph to 250 mph with a cost of between $7 billion
and $10 billion. Because of the high cost, a recent study has recommended
that a system be constructed by upgrading existing rail lines which
decreases the project cost to about $3 billion.

While the Florida and Las Vegas-Los Angeles systems appear to be the closest
to implementation, studies have been completed, or are in progress, for the
following corridors in the United States and Canada: San Diego-Los Angeles,
Montreal-Toronto, Montreal-New York, Detroit-Chicago, Santa Fe-
Albuquerque, New York City-Albany, and Vancouver B.C.-Portland.

Most of the studies performed to date have been deferred or postponed by
lack of financial support. Some of the potential corridors were not able to
generate sufficient projected revenues to cover operating and maintenance
cost. Financial support from the Federal government is currently not available
for funding of high speed rail projects.

In 1982, Amtrak issued a report entitled "Rail Corridor Development: An
Update." This report, commenting on the Texas Triangle route, stated: "The
Texas Triangle has limited Amtrak service and would incur substantial capital
costs to permit conventional speed rail corridor operation. Far more
promising in this corridor may be the construction of an ultra high speed rail
service." The report also set forth several "...conditions (which) must be
present to make the introduction of ultra high speed rail service a financially
viable prospect in the United States.” Two of those significant conditions are:

« "Strong support from federal, state, and local leaders in order to help
address permit acquisition, licensing, taxing, and a myriad of other
problems which inevitably arise with any project of this magnitude and
complexity.”

» "Heightened understanding in the American financial community of the
factors which distinguish the economics of ultra high speed trains from
other kinds of railroad financing projects.”

Recent passage of the Technical and Miscellaneous Revenue Act of 1988
(HR 4333) which permits tax-exempt revenue bond financing for HSR projects
should bring about a resurgence of interest in some projects which have been
temporarily postponed.



B. CONCLUSIONS

Japan and several European countries have had HSR in commercial operation
for some time. It has proven to be a viable alternative to other transportation
modes, to the extent that new, faster systems are being planned in West
Germany, France, and Italy.

High speed rail has been the subject of numerous studies elsewhere in the
United States and Texas during the past decade. Each of the studies
concluded that HSR is a relevant alternate to established transportation
systems, with Florida, California, Ohio, and Pennsylvania being the states who
have shown the greatest interest in adding HSR to their transportation system.
Previous Texas studies have indicated that some form of high speed rail would
warrant serious consideration.
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The selection of the appropriate rail technology is directly reiated to ridership
and capital cost. Since travel time is a significant factor of business-orientated
travel, higher train speeds generate higher revenues. Similarly, construction costs
also increase significantly since trackwork designed for higher speeds requires
construction to finer tolerances. The horizontal curvature of the alignment
increases significantly from HS to UHS technology. The economic feasibility of
the appropriate rail technology is a function of the generated revenues divided by
the amortized construction cost for that technology.

The survey of equipment technologies concentrated on a comparison of technicai
features such as vehicle dimensions and performance characteristics, type of
propulsion, characteristics of track and related infrastructure, and equipment costs.
The survey of operating systems reviewed such aspects as system alignment

relative to cities served, operating speeds, train technology, and construction and
operation costs.

Rail technology is in a constant state of evolution comparable to that of the
automobile and the air space industries. Every aspect of rail technology, which
includes motive power, passenger coaches, signalization, trackwork, rail
construction, maintenance, and communications, is in a constant state of
refinement and improvement. Continuous advancements in the electronic industry
result in improvements to train controls, signalization, communication, and "fail
safe" equipment. Advancements in the ficld of metallurgy are providing stronger,
lighter, more durable, and maintenance-free metals for rails, power units, and
coaches. New, less labor-intensive construction and track maintenance equipment
provides for faster and more accurate construction and maintenance procedures.

The single aspect of rail technology that has not changed is that standard gauge
rail track is still 4 feet 8-z inches (inside edge of rail to inside edge of rail).
Although some special systems operate on guideways, such as magnetic lcvitation
and monorail, most major railroads throughout the world operate over standard
gauge tracks. While railroad ties are changing from wood to concrete and steel,
and, while continuous welded case hardened steel is replacing conventional bolt
jointed rail, the rail gauge itself has remained unchanged for steel-wheel-on-steel-
rail technology.

The most dramatic changes in rail technology have been most apparent in the
operating equipment -- the basic characteristic which differentiates high speed
rail from conventional rail. Since rail passenger service has been the predominant
means of public transportation in Japan and Europe, it is understandable that
those areas have provided most advancements in high speed passenger rail
technology.

SECTION I
RAIL TECHNOLOGY

Rail technology is in a constant state ot evolu-
tion comparable to that of the automobile and
the air space industries.

Japan and Europe are the leaders in deveiop-
ment of passenger rail technology.
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" High speed rail would offer travelers numer-
ous amenities.
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Of all the technological issues, the rolling stock is the portion of the system that
leads the "state-of-the-art" in new developments; whereas, track, structures, and
signaling and communications are considered tried and proven technologies. The
exception to this is, of course, the Mag-lev system in which the vehicles and

guideways, combined, are promising technological advancements which are still in
the developmental stage.

It is essential that the system and the rolling stock for HSR reflect the latest
technological advances to carry this transportation system into the 21st century.

Since a significant portion of patronage would be from the business community,
many amenities would be directed to attracting business travelers. Such features
could include:

Streamlined and continuous appearance
»  Superior ride quality (both a function of suspension and track quality)

« Low interior noise

» Ease of communications such as on-board tclephones or link-up with

computers and facsimile machines. These features could be located at the
individual’s seat

» Possible conference rooms for business purposes

» Restaurant and/or lounge bar - may be any of a variety of configurations
from full dining car/bar lounge to casual snack bar

+ Catered meals at each seat
+ Entertainment such as television, on-board movies, or audio recordings

»  Coach design to accommodate elderly and handicapped travelers

+ Large view windows
»  On-board secretarial services

»  Convenient luggage facilities - overhead and separate compartment for large
items

»  First class or business class seating with added space and comfort



+  Check-through baggage capability

+  On-board service for booking car rental, hotels, or other modes of
transportation

+ Passenger station conveniences such as automated fare vending machines,
rental car conveniences, and communications for hotel pickup

Technological features in present use or scheduled for the near future could
include:

« Integrated braking systems utilizing regenerative (or dynamic, if not
electrified) braking, eddy current, and disc brakes

« Safety features such as fire-resistant materials, escape windows in each car,
automatic doors with safety features to open when closed on an obstacle, and
fire fighting equipment

» High voltage commercial frequency electrification

+  Crashworthy design

«  Thyristor-controlled, three-phase a.c. electric propulsion, with sufficient high
power to accelerate to and maintain high speeds

»  Aerodynamically advanced design (streamlining)
+ Improved track design and suspension with high speed stability
+  State-of-the-art "fail-safe” train control system

+ On-board microprocessors for monitoring and trouble-shooting for safe
operation and ease of maintenance

Amtrak—RTL Turboliner (HS)

A. HIGH SPEED (80-125 MPH)

Inter-city rail service at the lower end of this specd range (up to 100 mph) is
common in most industrialized countries, generally having been developed by
progressive upgrading of vehicles and infrastructure on existing lines. The
equipment technology varies, therefore, no attempt was made to extensively
inventory the technologies in this speed range.
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In the upper speed range (100-125 mph), development has been more
systematic, therefore, data for these technologies is available. Operations at
maximum speeds in this range are now common in at least a dozen countries,
and are in the process of implementation in several others.

The technologies in this category all operate as conventional steel-wheel-on-
steel-rail systems, with either diesel or electric propulsion, or with gas turbine
propulsion. Some of the vehicles in this speed range, notably the Canadian
LRC and the Spanish Talgo Pendular, include tilt-body features, which permit

higher speeds on curved track, thereby facilitating operation of high speed
service on existing lines.

A HS train set would be made up of three types of vehicles. At each end
would be a powered locomotive with operating cab. Passenger coaches were
assumed to hold an average of 60 passengers but could vary depending on
whether first class or coach class seating were utilized. Each train consist
would have a restaurant/lounge car. The maximum train consist was assumed
to be two locomotives and ten trailing cars, including a restaurant/lounge car,
with all cars similar in appearance. All trains have conventional railroad

couplers and bellows between coaches that permit passengers to walk between
cars.

French-TGV (VHS)

German—ICE (VHS)




B. VERY HIGH SPEED (125-200 MPH)

Train operation in this speed range is a relatively recent development and
only a few countries have significant operating experience at these speeds.
Principal among these are Japan, whose first Shinkansen "Bullet Train"
commenced operation in 1964 and runs at a top speed of 136 mph; and
France, whose TGV (Train a’ Grande Vitesse) commenced operation on the
Southeast (Sud-Est) Line between Paris and Lyons in 1981, running at speeds
up to 168 mph. Both of these systems have been extended to other new lines
in their national networks.

Several other European countries are now developing and constructing similar

systems and expect to have them in commercial operation within the next five
years.

The technologies in this speed range are also steel-wheel-on-steel-rail and
nearly all use electric traction with overhead catenary power distribution.
Turbo-powered propulsion, although not currently used on any existing VHS
system, was used for TGV001, the first train set built in the French TGV
series, and has been proposed by the TGV Company for use on the Florida
high speed line. Several systems now under development incorporate tili-
body equipment: the ETR 450 and ETR 500 (Italy); the X2 (Sweden); and
the APT (United Kingdom - development currently suspended).

Italian—-ETR-500 (VHS)

Japanese-Shinkanse
By —4

n “Bullet Train" (VHS)
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Japanese—HSST (UHS)

Rail operations at these speeds generally require a dedicated grade-separated
guideway and are, therefore, developed as an integrated system, i.e., entirely
new vehicles and new or substantially upgraded right-of-way and infrastructure.

The French TGV has attained a maximum speed of 236 mph and the West
German ICE a speed of 256 mph. These speed ranges represent a "break
through” for steel-wheel-on-steel-rail technology.

As with the HS category, a VHS train sct would consists of three types of
rolling stock. At each end would be an electric powered locomotive equipped
with pantograph with streamlined operating cab. Passenger coaches were
assumed to hold an average of 60 passengers. Each train consist would have
a restaurant/lounge car. The maximum consist was assumed to be two

locomotives and 10 trailing cars, including a restaurant/lounge car. All cars
would have a similar appearance.

C. ULTRA HIGH SPEED (OVER 200 MPH)

Most technologies being developed for speeds over 200 mph incorporate
magnetic levitation (Mag-lev) equipment. The vehicles are magnetically
levitated away from the guideway, either by electromagnetic attraction or
electrodynamic repulsion, and are propelled by linear induction. The guideway
itself is a completely dedicated facility, generally built on an elevated structure
or otherwise physically separated from surrounding land.

No magnetic levitation systems arc yet in high speed commercial operation,
although specific plans have been announced to install the West German

Transrapid Mag-lev system between Hamburg and Hannover for initial
operation in 1998.

The UHS train was assumed to consist of a maximum of six cars. Each car
would be self-propelled and would have an operating cab and hold 100
passengers. It was assumed that one car would be a combination
restaurant/coach car, carrying about 50 scated passengers. This concept
would result in an average of 90 passengers per car for fleet determination
purposes. All cars would have a similar appearance. It was assumed that
Mag-lev trains would be assembled into unit trains under shop conditions.



The Mag-lev system requires power for levitation, guidance, and propuision.
Levitation and guidance forces are generated by electromagnets supplied with
power from an on-board set of batteries maintained at charge by linear
generators. Propulsion of the train is provided by a long-stator, linear,
synchronous motor with the levitation magnets in the car generating the field
excitation for the synchronous motor. Three-phase, iron-cored windings for
the propagating field are placed symmetrically on both sides of the guideway
and fed with three-phase current of varying frequency directly from the track.
In this way, they generate a traveling field that propels the train in the desired
direction. The linear motor serves as the standard braking system by
decelerating the train electrically without any frictional contact between the
train and the guideway. By varying the voltage, frequency, and polarization,
a converter controls the driving force of the linear motor to provide the
requisite propulsion or braking force.

The power supply scheme considered for Mag-lev was based on the system
developed for the Transrapid 06 (TR06) in West Germany. Each substation
would be equipped with 138 kV switching equipment, main transformer,
rectifier transformers, d.c. circuit breakers, inverters, and a sct of output
circuit breakers. Output of the station would be a variable voltage of 0 to
2,027 volts at a variable frequency of 0 to 215 Hz at a maximum current of
1,200 Amps.

D. TILT VEHICLES

The basic principle of the tilt-body suspension system is to artificially lcan the
car body into a curve so that the resultant lateral acceleration of the
passengers does not exceed a pre-set criteria based on passenger comfort.
This is possible because the speed at which passengers become uncomfortable
is much lower than the speed above which a derailment might occur. Thus,
tilting the body allows the train to run through curves at speeds higher than
normally acceptable.

The tilt-body concept adds complexity, cost, and maintenance to the rolling
stock; however, it permits the upgrading of existing lines to higher speeds with
a lesser capital investment for rcconstructing fixed instailations. The
maximum operating speed of tilt-body trains in commercial service is 125
mph, with scheduled operation on two new systems at speeds of 150 mph.
Tilt-body technology has met with mixed success as car maintenance is higher,
offsetting some of the capital cost savings in alignment /track. Savings in track
improvement in areas with a high degree of curvature would be particularly
advantagcous. Without a detailed study, however, this tcchnology was not
considered in this study.
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E. MOTIVE POWER

A number of types of alternative motive power lend themselves to
consideration over the multiple alignments considered for the Texas Triangle
corridors. Examples of these are: electrification, diesel electric vehicles, and
turbo-electric vehicles. Certain alternative technical features were generally
considered in selecting the generic technologies.

1. Electrification

The primary advantage of electrification is that higher power levels can be
achieved than with diesel-powered equipment, allowing higher speeds and
acceleration rates to be achieved. Electrified operation also has
environmental and operating cost advantages over diesel operation.
However, electrification necessitates high capital expenditures for power
transmission facilities. Electrification is the primary source of motive
power for the VHS and UHS technologies.

2. Diesel-Electric

The diesel-electric propulsion mode is well known and highly reliable.
Typically, for modern high speed locomotive application, a diesel engine
drives a three phase alternating current generator. The electric power is
converted to direct current through a rectifier and is fed to the traction
motors. To provide the required power level, several locomotives may be
needed, working in a consist. Diesel-electric motive power was assumed
for the HS technology.

3. Turbine-Electric

Similar to the diesel-electric, turbine-powered train sets have on-board
equipment to generate power for traction and auxiliary services. Typical
train sets include onc power car at each end and six or eight passenger
coaches. Each power car includes two main turbincs. Each turbine,
which is similar to a jet engine, drives a threc-phase alternating current
generator whose output is then rectified to direct current and delivered to
direct current traction motors. An auxiliary turbine in each power car
provides electric power for auxiliary services.

The primary advantage of turbine over diesel is the weight of the power
plant. The power-to-weight ratio of a turbine can be up to 10 times better
than that of a diesel. This results in fewer driving axles and lower axle
loads, thereby delivering higher permissible speeds for equivalent weight.
Although speeds in excess of 125 mph are attainable with this technology,
it was assumed that turbine electric would be an option for the HS
technology rather than the VHS technology.



F. TRACK ELECTRIFICATION

The majority of modern, high speed passenger rail systems are electrified. ~ Most modern, high speed passenger rail
Instead of generating electricity on board the locomotive (as with dicsel- ~ Systems are electrified.
electric or turbine-electric locomotives), the electric power is drawn from a
power network of the region. For the purposes of this study, the HS category
of technology examined the use of on-board generation type technology since
it was the lowest speed category under consideration and would ensure a low
range of economic feasibility analysis where ridership might not justify a
higher speed system. VHS and UHS systems were evaluated utilizing the
more expensive forms of clectrification supply. VHS electrification systems
are comprised of high voltage transmission lines linking the system to the
existing high voltage utility system; traction substations which convert the high
voltage power to a voltage that can be utilized directly by the electric
locomotives; and an Overhead Contact System (OCS) which permits the
transfer of traction power to the locomotive by means of a sliding contact with
a pantograph on the train. UHS (Mag-lev) utilizes clectric power taken from
the utility network and delivered to traction substations where it is converted
to a special power form (variable voltage magnitude and frequency), then
distributed along the concrete guideway by cables and coupled to the vehicle
by means of a magnetic ficld through an air gap. Both the VHS and UHS
electrification systems would be controlled remotely from a central command
center.

A side cffect of clectrification is Electro-Magnetic Interference (EMI), which
is an electrical influcnce on other metallic objects in proximity due to
electrical induction, such as electrical and electronic equipment, and, in
particular, electrical conductors physically running in parallel with the
electrified line. EMI can adversely impact existing freight railroads on which
signaling and communications circuits are mounted on telegraph poles along
the alignment. In such cases, the signaling and communication systems must
be converted to shicld cable or fiber optic systems which are generally buried
along the track. Where the VHS system was based on being located on a
common right-of-way with an existing railroad, the costs for this conversion
were included in the estimated costs.

G. TRAIN CONTROL

1. Signalization

Signals control the movement of trains by detecting the presence of other
trains on the track, open switches, and broken rails. Federal regulations
require that trains traveling at speeds in excess of 80 mph be equipped
with a system that will automatically stop a train if it exceeds a pre-set
speed.
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Railroad signaling on United States railroads usually consists of Automatic
Block Signals (ABS). The track is divided into a series of segments
(blocks) which vary in length according to the characteristics of the route
geometry and the amount of train traffic. The minimum block length is
a function of safe stopping distance of a train, which is typically several
miles for freight trains. Each block is protected by a wayside signal which
consists of a display of lights, called aspects, mounted on a pole by the
side of the track or on an overhead bridge. The aspects indicate the

action that the operator of the train approaching the block is supposed to
take.

Automatic block signaling is a method of maintaining a safe distance
between train sets to prevent collisions. The signals do not serve as
authorization for train movement, which must be done by other means,
A Centralized Traffic Control (CTC) system combines the two functions.
CTC also relays information on the occupancy of signal blocks to a central
dispatch office so that the status and locations of all trains can be
monitored. The central dispatch office could be located in either Dallas
or Houston, along with the administrative offices.

Cab signaling, in its basic form, consists of the display of the signal aspect
of the block being approached inside the locomotive cab so that the train
operator continuously knows the status of the signal. Cab signais generally
supplement, rather than displace, wayside signals. The signal aspect is
relayed to the locomotive cab through electronic track circuits. The
locomotive picks up the cab signal from the rails. Continuous display of
the signal aspect in the cab permits faster speeds and closer train spacing
in inclement weather when visibility is limited.

Automatic block signals and central train control do not physically
"control" the movement or speed of the trains, but only indicate the
actions required of the train operator. Cab signaling allows the
incorporation of systems that can electronically control the movement of
the train, either its maximum speed or causing it to stop if a speed is
exceeded or a stop signal is passed. The HS or VHS categories would

have, as a minimum requirement, a cab signaling system with automatic
train control features.

Train control for the HS and VHS train sets would be modeled after the
most recent developments for high speed rail systems. The train control
system sets the train speed and the traction motors are controlled and/or
the brakes are applied accordingly. The speed of the train is controlled
from the train itself, based on data received from the wayside transmitters
or electronic circuits in the rails.



In the UHS system, train spced is controlled by varying voltage and
frequency of the power supply, either automatically by a computer system
at the control center, or manually from the control room, or from the
control cabin of the train. Allowable maximum speed, which is a function
of track curvature and switch positions ahead of the vehicle, is monitored
against actual speed by an independent system. If the critical velocity is
exceeded, the mechanical emergency braking system is actuated.
Comparison is made by a double-channel computer system aboard the
vehicle, which uses scanning of passive markers in the guideway to
determine speed and position of the vehicle.

Data transfer between the control center and the vehicle is made via a
slotted wave guide mounted along the guideway. Couplers dipping into
the slot of the wave guide provide the data link to the vehicle. Traffic
control and the switch points are controlled from the control center by
optical fiber cables.

2. Supervisory Control and Data Acquisition (SCADA) System
A rcal time computer SCADA system would be used to monitor and
control train movement and system operations for all technologics. Basic
functions for the SCADA system are:

» Manage centralized traffic control

« Supervise elcctric traction control of substations and auto-transformers

(VHS and UHS)
 Direct control of train spced and position
+ Management information system
+ Maintenance scheduling and planning
»  Test and training simulation

The SCADA system would collect data and control breakers and other
equipment through the use of microprocessor-based Remote Terminal
Units (RTUs) located at traction substations, auto-transformer stations
(for the VHS system), and signal system interface points. Data
communications to the RTUs would be through single-mode, fiber optic
cable, which would also carry dedicated telephone service. The use of
fiber optics would economically minimize electrical interference problems
and provide substantial future channel expansion capacity.

The SCADA master computer would be located at the central control
center in the headquarters building,
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3. Communications

Since continuous advancements are occurring in the electronics and
communications fields, it is clear that today’s systems are likely to be
obsolete and replaced by the time the project is. nearing implementation.
It was assumed, therefore, that the communications systems herein
described were concepts for costing purposes and that a modern
equivalent would be substituted to carry into the 21st century.

The communications system backbone would be dual, six-fiber cables
buried along each side of the right-of-way to provide redundant wide-
band channel capacity for all communications functions. Other
communications systems features are described as follows:

s+ SCADA System - The link between the control center and each
wayside RTU would be fiber optic and the link from the RTU to the
vehicles would be radio.

+ Train Operations - Communications between the train operator and
the dispatcher and the maintenance center would be via scparate
dedicated radio channels using transmitter /receivers located along the
right-of-way. The links from the transmitter/receivers to the central
locations would be via the fiber optic cables.

« Train Control - Although railroad signaling has traditionally been via
hard-wired signaling circuits, it is anticipated that the use of redundant

fiber optic cablcs would be used for implementation of the HSR
system.

+ Conventional Telephone - An Electronic Public Automatic Branch
Exchange (EPABX) would be used for handling telephone switching
at the headquarters and at each passenger station. The fiber optic
cables would be used for links to each RTU and other wayside
locations. The EPABX would handle both passenger /station-attendant
communications and maintcnance communications.

+ Closed Circuit Television (CCTV) - The CCTV system would provide
centralized monitoring of all stations from the headquarters, as well
as local station-attendant monitoring of the public access areas at
passenger stations.

+ Passenger Communications - On-board communications that the
passengers may choose could include intercom service to the train
operator, as well as credit card access to cellular telephone service for
both voice and data (i.e., facsimile).




« Public Address - Communications for passenger information would
include public address via speakers and variable message display units
in the vehicles, as well as loudspeakers and variable message display
units at each passenger station.

+ Passenger Entertainment - Communications for entertainment would

include audio programs, as well as optional television programs via
video disk, in the vehicles.

H. CONCLUSIONS

Three generally identified categories of technology were considered for
analysis by the study team (HS, VHS, and UHS), of which two (HS and VHS)

are in commercial operating service. UHS is presently in the development
stage.
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This section presents information on existing travel characteristics in the Texas SECTION IV
Triangle and estimates future HSR ridership. RIDERSHIP

A. EXISTING TRAVEL CHARACTERISTICS

Inter-city travel within the Texas Triangle is presently by automobiles,

airlines, buses, and limited Amtrak passenger train service. The number

of persons currently traveling between the study cities provides a measure

of the travel market from which riders of high speed rail would be drawn. 1, ¢ surveys and secondary information
Accordingly, travel surveys were conducted and secondary information  were used to determine existing travel be-
sources were used to determine existing travel demand between the study ~ tween triangle cities.

cities.

1. Traffic Zones and Highway Network

Traffic zones were established in order to determine existing inter-city
travel patterns, make area forecasts of demographic characteristics, and
develop and apply inter-city travel forecast models. The traffic zone
system included each of the study cities and adjacent counties, providing
a broader study area than only the cities themselves. A more detailed
level of zone definition was provided in the urbanized areas. Data from
the travel surveys were coded using these zones for trip origins and
destinations. [Existing and future population, cmployment, and other
demographic characteristics were also developed using the traffic zone.

In addition to zone development, a highway network of major facilities
was established within and linking the study cities. This network provided
the basis for modeling the highway travel component, for each mode,
between the study cities.

2. Travel Demand

An important element of the study was the determination of the
magnitude and mode of existing travel between the study cities. This
travel is distributed among four modes: airplane, automobile, inter-city
bus, and passenger rail. Initial inquiry indicated that existing inter-city
bus and passenger rail (Amtrak) travel was negligible compared to air
and automobile travel, and further investigation of those modes was
deemed unnecessary. Highway and air passenger travel was surveyed to
estimate the magnitude and characteristics of inter-city travel.

a. Roadside Surveys

Roadside surveys served as the foundation to develop and analyze a
comprehensive database suitable for existing travel characteristics of
roadway users in the respective inter-city corridors. Travel surveys
were set up on Interstate Highway 45 (IH 45), north of Fairficld and
on Interstate Highway 10 (IH 10), east of Columbus. Information on
Interstate Highway 35 (IH 35) was obtained from similar surveys
conducted in July, 1987, by the Texas Transportation Institute, north
of Georgetown and south of Austin.
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As a part of the data collection in the IH 45, IH 10, and IH 35
corridors, manual vehicle classification counts were conducted at the
survey stations. The counts took place over a 12 hour period from
7:00 a.m. to 7:00 p.m., coinciding with the hours of operation of the
survey station. The counts provided a basis for estimating daily traffic
and provided a breakdown of vehicle types in the traffic stream. This
vehicle classification identified the proportion of passenger vehicles
whose occupants can be considered a potential market for high speed
rail. Examples of the manual classification counts are found in Tables
C-1 through C-6 in Appendix C. The IH 45 and IH 10 surveys were
conducted in May on a Thursday, Friday, and a Saturday. Those
particular three days were chosen since they represented the travel
expected over a seven-day period.  Thursday figures were
representative of the typical weekday (Monday-Thursday) travel.
Friday was representative of pre-weekend/post-weekend travel on
Friday and Sunday. Saturday figures were representative of typical
weekend travel. An analysis of the origin and destination data from
the surveys indicated the amount of travel between the study cities.
The number of annual passenger vehicle trips was derived from the
survey data and are shown in Tables C-7 through C-9 in Appendix C,
representing the inter-city movements.

A step-wise process was used to expand the travel survey data to
estimate annual travel in each of the corridors and to determine
annual trips with both origins and destinations in the study cities. The
following procedure was used to develop annual trip estimates:

1. The State Department of Highways and Public Transportation
traffic count data at permanent count stations in each corridor was
used for hourly, daily, and monthly trends.

2. Twelve-hour manual counts were related to permanent count
station trends for Thursday, Friday, and Saturday traffic to
estimate daily traffic at the survey location.

3. Traffic volumes were adjusted to average annual, based on the
monthly factor for the appropriate permanent count station.

4. The proportion of passenger vehicle traffic in the traffic stream
(from manual classification counts) was applied to daily traffic
volumes to determine daily passenger vehicle traffic.

5. Passenger vehicle traffic was related to weekly traffic, based on the

relationship of days of the week for the selected permanent count
station to survey days.



6. Daily factors derived were applied to develop day of week and
total weekly passenger vehicles.

7. Weekly passenger vehicle traffic was expanded to annual traffic
by muitiplying by 52 weeks per year.

An important element of the roadside survey was the determination
of origin-destination patterns of passenger vehicle traffic in the IH 45,
IH 10, and IH 35 corridors, and, more specifically, to quantify the
passenger traffic between the study cities. The annual
origin-destination patterns for passenger vehicles passing through the
survey stations are summarized in Table IV-1.

TABLE IV-1

Estamated 1988 Annual Inter-City Origin and Destination Persoa Trips

Origin-destination of travelers was an impor-
tant element.

City Pair Person - Trips by Mode
Airline' Automobile Amtrak' Bus'  Total X
000 45 g o0+ BN S000 Basy

Houston - Dallas/Fort Worth
Houston - San Antonio

2,194,600 2969500  N/A
454,700 3,177.600° 1500
Houston - Austin 413,600 2954800°  N/A
Dallas/Fort Worth - Austin 725400 1,074,300° 1400 29,200 1,830,300
Dallas/Fort Worth - San Antonio 888,200  627,800° 600 29,200 1,545,900
San Antonio - Austin __N/A 35316003 1,300 58400 3,641,300

= 4,067,500 /4385 400

or /‘{117/! a—‘l3 ,{
! Boeing Computer Service d on US? DO % Survey

Wilbur Smith Associates roadside surveys on IH 10 and IH 45

Developed from roadside surveys conducted on IH 35 by Texas Transportation
Institute

Ridership data received from Amtrak
Estimated from inter—ity bus service schedules
N/ANot Applicable

21,900 5,185,900
29,200 3,662,900
73,000 3,441,400

4
5

Source: Wilbur Smith Assocuates, Inc.

b. Air Passenger Surveys

A survey of enplaning passengers was made at each of the six air
carrier airports located in the study cities. The airports were
Dallas/Fort Worth International (DFW), Dallas Love Field (DAL),
Houston Intercontinental (IAH), Houston Hobby (HOU), San
Antonio Internationai (SAT), and Austin Robert Muelier (AUS).
Surveyors were positioned in public areas near the security stations
leading to the dcparturc lounges. Passengers were asked if their
destination was another Texas Triangle city. If the response was "yes,"
a mail back questionnaire was given to them.

19,307, 00
or s3, 5'03/Ja
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Passenger travel information was obtained from the U.S. Department
of Transportation (DOT) and from the Texas Aeronautics Commission
(TAC). The DOT information included the continuous 10 percent
ticket sample compiled by the Research and Special Programs
Administration of the DOT. That information was obtained from two
commercial database services: I. P. Sharpe & Associates and Boeing
Computer Services. The I. P. Sharpe information is directly from the
DOT database, whereas, Boeing Computer Services conducts
additional analysis and refines the basic DOT data based on other
inter-city airline travel data. Selected origin-destination data were
available from the TAC. These data are primarily from information
submitted by Southwest Airlines to the TAC and consist of the number
of enplaned passengers, their origin, and destination.

Inter-city airline travel data from Boeing Computer Services was
considered the most accurate estimate of travel between study cities.
Annual origin-destination passenger travel between the Triangle cities
is summarized in Tables IV-2 and IV-3.

TABLE IV-2

Suommary of Annoal Origin-Destination Airline Passengers

Between Study Cities

City Pair Annual Air Passenger Trips
Houston - Dallas/Fort Worth 2,194,580
Houston - San Antonio 454,680
Houston - Austin 413,640
Dallas/Fort Worth - Austin 725,400
Dallas/Fort Worth - San Antonio 888,180
TOTAL 4,676,480
Source: Boeing Computer Services based on U.S. Department of Transportaison, Research and Special

Programs Adminstration passenger ongin-desiination survey. Penod is 4th Quarter 1986 through
3rd Quarter 1987.



TABLE IV3

Summary of Annual Airline Origin-Destination Passenpers
Betweea Airport Pairs

Airport Pair O-D Passenpers
Austin - Dallas 455,940
Austin - Dallas/Fort Worth 269,460
Austin - Houston 340,380
Austin - Intercontinental 73,260
Dallas - Houston 1,173,240
Dallas - Intercontinental 212,940
Dalias - San Antonio 511,560
Dallas/Fort Worth - Houston 78,120!
Dallas/Fort Worth - Intercontinental 730,280!
Dallas/Fort Worth - San Antonio 376,620
Houston - San Antonio 347,940
Intercontinental - San Antonio 106,740
Total 4,676,480

! Ppassenger O-D tralflic between DIFW-TTouston and DFW-IAII is not reported

separately by some airlines, resulting in over—reporting of 1AH and under-
reporting for HOU.

Source: Boeing Computer Services based on U.S. Department of Transportation, Research and Special

Programs Admunistration passenger ongin-destination survey. Period is 4th Quarter 1986 through
3rd Quaner 1987.

¢. Existing Travel Demand

The primary data surveys and secondary information sources provided
information on existing travel demand between the study cities. The
number of persons currently traveling between the Triangle cities
provided an indication of potential riders of high speed rail. Inter-
city bus and passenger rail service were found to comprise a negligible
portion of inter-city travel. Aircraft and automobiles arc the primary
means of transportation between the study cities and arc thus the
most likely sources of potential high speed rail ridership. The
estimated annual inter-city person origin and destination person trips
between the city pairs in 1988 are summarized in Table TV-1.

d. Trip Characteristics Aircraft and automobiles are the primary
Trip characteristics also play an important role in determining the  means of transportation between Triangle
potential ridership of high spced rail. Trip characteristics include  cities.

descriptions of the traveler, such as age, sex, and income; and of the

trip made, such as duration, purpose, and frequency. The following

Table IV-4 charactcrizes the typical traveler in both the air and

automobile modes in the Triangle:
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TABLE IV4

Typical Trip Characteristics of Travelers in the Texas Triangle

Age 35 to 4 45 to 64
Sex Male Male
Employed? Yes Yes
Family Income $60,000 + $40,000 +
Trip Begins At home, arriving at At home

airport by personal automobile

Purpose of Trip Business Personal, visit relative or
acquaintance

Who Pays for Trip? Employer Himself
Frequency of Trip Occasionally Occasionally
Duration of Trip Less than three days Less than three days
End of Trip At home At home

e. Focus Group Surveys

A focus group is a small, selected group from which specific
information is obtained in an in-depth survey. The purpose of the
focus group surveys was to focus on potential riders of high speed rail
and solicit information on their travel patterns, as well as obtain their
opinions and attitudes concerning travel service characteristics and
the potential of high speed rail in Texas. Focus group participants
were selected from Chamber of Commerce membership rosters in
each study city. A qualification survey was conducted by calling
potential participants and inquiring about recent trips they had made.
If these trips were to any of the study cities, participants were invited
to attend a focus group meeting. Once a group of twenty individuals
had been identified, the qualification survey ceased. At each meeting,
a mulli-part questionnaire was administered which inquired about
recent trip characteristics and opinions on the use of high speed rail

for such trips. The dates and locations of the focus group surveys
follow:

August 2, 1988 Houston Chamber of Commerce tlouston
August 3, 1988 Houston HL&P Energy Information Center Houston
August 4, 1988 Central Dallas Association Dallas
August 5, 1988 North Dallas Chamber of Commerce Dallas
August 10, 1988 Fort Worth Chamber of Commerce Fort Worth
August 11, 1988 San Antonio Greater Chamber of Commerce San Antonio
August 12, 1988 Austin Chamber of Commerce Austin
August 16, 1988 Fort Bend County Chamber of Commerce Sugar Land

The focus group surveys provided attitudinal information as well as trip
characteristic information that was used in estimating travel demand.
A portion of the attitudinal information obtained from the focus
groups is in Tables C-10 through C-13 in Appendix C.



B. RIDERSHIP ANALYSIS AND FORECASTS

Estimated changes in human behavior and demographic, social, political, and
economic conditions create inherent uncertainties in ridership forecasting. In
recognition of the uncertainties in forecasting, low, base (most probable), and
high ranges of population were used in forecasting both ridership and
revenues. The methodologies used in this study reduce these uncertainties to
a level which yields results that can be considered realistic estimates. The
low, base, and high forecasts reflect ranges of growth in the economy,
housing, population, employment, and income of the analysis zones utilized
in the study area. The low forecast represents a conservative estimate of
growth, the base estimate represents those conditions most likely to occur,
and the high estimate represents those conditions favorable to optimistic
growth,

Ridership forecasts were made through usc of mathematicali models which
followed the procedures outlined in the "Standard Guidelines of Revenue and
Ridership Forecasting,” published by the High Speed Rail Association.
Information concerning existing travel demand, trip characteristics,
socioeconomic conditions, and demographics was developed and forecasts
made to future years. The information was related to individual traffic
analysis zones in the study area and this zonal data was the working base for
the development and application of the mathematical models utilized.
Calibration tests were made to examine how closely the estimated values
resembled observed values and adjustments were made in the models to
reflect actual travel demand. Sensitivity tests were then conducted to
determine how model results would fluctuate if the variables were changed.

1. Study Area Demographics

Study area demographics, on a zonal basis, were estimated for the base
year (1988) for a number of data clements, including population, number
of households, labor force, employment, income, hotel/motel units, and
college enrollment. Key demographic data for 1988 for the study cities’
urbanized areas are summarized in the following Table IV-5.

TABLE IV-S

Primary Demographic Data for 1988

Urbanized Area Population  Housebolds Labor Force Employment
Dallas/Fort Worth 3,783,500 Y, 1,414,600 1,908,600 1,788,900
Houston 3,700,400 1,356,500 1,628,600 1,482,400
Austin 849,500 315,900 420,200 353,100
San Antonio 1,408,100 482,400 593,800 546,900
Total 9,741,500 3,569,400 4,551,200 4,171,300

Source: M. Ray Perryman Consuitants, Inc.



Once current year estimates were determined, low, base (most probable),
and high forecasts were made for the years 1998 and 2015. These forecasts
were then used in the mathematical model to develop ranges of estimated
HSR ridership for 1998 and 2015. The key demographic data forecasts for
these years are summarized in the following Table IV-6.

TABLE IV§

Primary Demographic Data for 1998 and 2015

Urbanized Area Year Population Howsebolds Labor Force Employment
Dallas/Fort Worth 1998
Low 4,421,600 1,708,200 2,288,700 2,161,900
Base 4,529,300 1,749,700 2,355,700 2,218,100
High 4,668,200 1,803,300 2,409,400 2,281,900
2015
Low 5,521,700 2,227,900 2,978,600 2,832,200
Base 5,932,200 2,393,300 3,195,000 3,048,400
High 6,291,900 2.538,200 3,392.500 3.267.900
Houston 1998
Low 4,345,900 1,646,400 1,887,500 1,718,300
Base 4,459,100 1,689,200 1,932,300 1,759,900
High 4,611,200 1,746,800 1,968,100 1,793,100
2015
Low 5,276 500 2,087,700 2,338,700 2,124,200
Base 5,782,900 2,287,900 2,475,000 2,251,700
High 6,343,300 2,509,400 2,598,800 2.370.300
Austin 1998
Low 1,006,500 386,600 510,800 435,700
Base 1,034,600 397,300 526,900 450,500
High 1,064,500 408,800 539,800 462,400
2015
Low 1,262,900 506,500 678,400 595,400
Base 1,351,500 542,000 731,400 647,600
High 1,445,200 579.500 780,100 696,100
San Antonio 1998
Low 1,724,400 610,800 710,800 660,500
Base 1,782,900 631,500 731,400 681,900
High 1,812,800 642,100 747,900 697,000
2015
Low 2,241,700 829,600 922,800 870,800
Base 2,400,900 888,600 989,000 939,900
High 2,520,200 932,800 1,049.500 1,000,800
Totals 1998
Low 11,498,400 4,351,900 5,397,700 4,976,400
Base 11,806,000 4,467,800 5,546,200 5,110,500
High 12,156,700 4,601,000 5,665,100 5,234,500
2015
Low 14,302,800 5,651,700 6,918,400 6,422,600
Base 15,467,600 6,111,800 7,390,400 6,887,700
High 16.600.600 6,559,900 7,821,000 7.335,000
Source: M. Ray Perryman Consultants, Inc.



2 Model Development

Utilizing the demographic data set forth in Tables IV-5 and IV-6, in
conjunction with travel characteristics data, a series of models was
developed to estimate total travel demand in the Texas Triangle and to
determine the share of travel that could be expected to use a high speed
rail system. The process consisted of a series of steps as follows:

» Estimate city to city travel demand;

» Disaggregate city to city demand into traffic analysis zone to traffic
analysis zone movements;

+ On a zone to zone basis, determine the combined air and HSR (high
speed travel) share of total travel;

« Estimate the share of "high speed” travel by HSR; and

+ Adjust the HSR forecasts to account for induced travel and the
special attractiveness of HSR.

Major highways, within and between the cities, were included in the base
network as were existing airports with their points of connection to the
highway system. The network was updated for future year forecasts to
include major highway additions, the location of a new Austin airport, and
the candidate HSR systems and station locations. Data from the air and
highway surveys were analyzed to identify the major market segments
making up travel in the corridors. This analysis led to the stratification
of travel into two components: business and non-business travel.
Individual models were then developed for each of these major travel
purposes.

"3. Travel Forecasts

The travel forecasts models yielded the travel demand for the three
primary modes -- air, automobile, and high speed rail -- for each city
pair. Due to the importance of the Fort Worth - Dallas - Houston
corridor and its high travel demand, travel estimates for this corridor are
shown separately. Several analyses were conducted using the travel
forecast models. Each analysis, or sensitivity test, helped to determine
what the change in ridership would be based on possible changes in
conditions. The analyses functioned as a refining process resulting in
realistic estimated ridership.

4. Station Location Sensitivity Tests

The generalized locations of HSR stations were tested to determine
impact on ridership. Using VHS as the comparison technology, two tests
were run: one, assuming only central business district (CBD) stations;
and, another, assuming CBD stations with suburban stations in Houston
and mid-point between Dallas and Fort Worth. Results of this
comparison are shown in Table IV-7 and Figure IV-1 for the Fort Worth -
Dallas - Houston corridor. By including the suburban stations, a 14 to
17 percent increase in ridership can be realized. As a result, the
remaining sensitivity tests that were conducted included suburban stations.

Figure V-1
Station Location Sensitivity

Texas High Speed Rail Feasibility Study
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Figure IV - 2
System Revenues With Variations in Time
and Fare
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Figure iV -3
Revenues With Variations in Time and Fare
Fort Worth - Dallas - Houston Corridor
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TABLE IV-7

Station Location Semsitivi¢
Fort Worth - Dallas - Howston Corridor

Ridership by Mode
Test 1998 2015
HSR fare 100% of air fare - CBD stations 1,485,700 2,966,600
HSR fare 67% of air fare - CBD stations 2,446,300 4,738,800
HSR fare 50% of air fare - CBD stations 3,204,400 6,223,100
HSR fare 100% of air fare - CBD and suburban stations 1,807,100 3,448,400
HSR fare 67% of air fare - CBD and suburban stations 2,853,200 5,499,100
HSR fare 50% of air fare - CBD and suburban stations 3,644,000 7,041,000
Additional riders using suburban stations 321,400 481.800
for HSR fares 100% of air fares
Additional riders using suburban stations 406,900 760,300
for HSR fares 67% of air fares
Additional riders using suburban stations 439,600 817,900

for HSR fares 50% of air fares

Note: Suburban stations are assumed for mid-cities arca (Dallas/Fort Worth) and at Beltway 8
(Houston). Technology is VHS. Induced trips included in ridership estimates.

Source: Wilbur Smith Associates, Inc.

5. Potential Revenue from Fares

Estimated passenger revenues were derived from estimates of ridership and
assumed fares. The base average fare used for calculations was $52.00 for
all corridors except the Austin - San Antonio corridor, for which $27.00 was
used. The base HSR fare was considered equal with average air fares for
the same corridors. The ridership estimates for each technology were
multiplied by these fares and then reduced to 67 percent and 50 percent of
the base fare, consistent with the fare sensitivity ridership estimates. The
time/fare/revenue sensitivities are shown in Table IV-8 for the entire HSR
system (including all legs of the Triangle) and in Table IV-9 for the Dallas -
Fort Worth - Houston corridor. These riderships are depicted graphically
in Figures IV-2 and IV-3.

6. Sensitivity Analyses

A series of sensitivity tests were conducted using the forecast models to
determine the impact on ridership if changes were made to the variables.
The variables of time, station location, and travel costs were varied to

represent a range of conditions. The following describes the different
sensitivity tests that were performed.



a. Travel Time and Fare Sensitivity

Travel time sensitivity was tested by using the relative speed
differences of the candidate rail technologies: High Speed (HS), Very
High Speed (VHS), and Ultra High Speed (UHS). Fare sensitivity
was tested by reducing the cost of HSR fare in relation to air fare
and holding automobile costs constant. This test indicated how
ridership varied with different time and fare scenarios. Results of
fare sensitivity tests for the three rail technologies are shown in
Tables IV-10 and IV-11 for the entire system and the Fort Worth -
Dallas - Houston corridor. Results of these sensitivity tests for total
trips on the system and the Fort Worth - Dallas - Houston corridor
are graphically shown in Figures IV-4 and IV-5. The resuits of this
testing showed that UHS generates the highest ridership of the three
technologies at every fare structure. The analysis showed that the
greater the fare reduction, the greater the HSR ridership. Business
related trips are more sensitive to time than cost, while cost
reductions vield an even greater increase for non-business trips.

Additional analysis of the HSR ridership were made as shown in
Tables C-14 and C-15 in Appendix C. These tables show the changes
in automobile and air ridership as well as HSR ridership. The
number of HSR induced trips was calculated for the three
technologies and three fare relationships. Induced travel and travel
related to the special attractiveness of the HSR mode were estimated
to increase ridership by 20 percent. Induced trips are additional trips
that would not otherwise have occurred if the HSR were not
available.

TABLE IV-8

Annual Ridership and Revenves for Variations in Travel Time and Fare
Total HSR System

1998 2015
Estanated Estimated Estanated Estiunated
Riders Revenves Riders Revenuwes

1. HS, Fare, 100% of Air 3,216,400 $145,429,500 6,623,900 $296,171,100
VHS, Fare, 100% of Air 4,605,200 $217,646,400 9,359,000 $433,532,300
UHS, Fare 100% of Air 6,754,100 $328,266,100 13,595,400 $656,148,000

2. HS, Fare, 67% of Air 4,734,000 $147,944,600 9,738,400 $301,641,100
VHS, Fare, 67% of Air 7,127,600  $231,723,600 14,497,000 $468,199,200
UHS, Fare, 67% of Air 10,438,700 $346,579,500 21,088,000 $696,566,200

3. HS, Fare, 50% of Air 6,983,600 $167,108,800 12,849,700 $302,160,700
VHS, Fare, 50% of Air 9,154,100 $223,543,100 18,873,800 $458,774,900
UHS, Fare, 50% of Air 12,987,600 $322,352,200 26,276,000 $649,280,000

NOTE: Revenues are in 1988 constant dollars. Estimated ridership inciudes

induced trips. CBD and suburban stations assumed. Base demographic
forecasts used.

Figure IV -4
System Time and Fare Sensitivity

Texas High Speed Rail Feasibility Study
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Figure V-5
Time and Fare Sensitivity

Fort Worth - Dallas - Houston Corridor
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TABLE IV-9

Anncal Ridership and Revenues for Variations in Travel Time and Fare
Dallas/Fort Worth - Houston Corridor

1998 2015

Estimated Estimated Estimated Estimated

Riders Revenues Riders Revenves

1. HS, HSR 100% of Air 1,075,100 $55,905,200 2,058,700 $107,052,400
VHS, HSR 100% of Air . 1,807,100 $93,969,200 3,448,400 $179,316,800
UHS, HSR 100% of Air 2,719,800  $144,549,600 5,408,400 $281,236,800

2. HS, HSR 67% of Air 1,652,200 $56,882,000 3,128,900 $109,511,500
VHS, HSR 67% of Air 2,853,200 $99,862,000 5,499,100 $192,468,500
UHS, HSR 67% of Air 4,445500  $155,592,500 8,108,800 $283,808,000

3. HS, HSR 50% of Air 2,172,500 $56,485,000 4247500 $110,435,000
VHS, HSR 50% of Air 3,644,000 $94,744,000 7,046,600 $183,211,600
UHS, HSR 50% of Air 5,044,100  $131,146,600 9,705,800 $252,350,800

NOTE: Revenues are in 1988 constant dollars. Estimated ridership includes

induced trips. CBD and suburban stations assumed. Base demographic
forecasts used.

Source: Wilbur Smith Assoastes, Inc.

TABLE IV-10

System Time and Fare Sensitivity by Trip Purpose

HSR
Rail Fare % of RIDERSHIP 1998 RIDERSHIP 201§
Mode Air Fare Business Nos-Bus Total Business Non-Bus Total
HS 100 1,808,900 871,400 2,680,300 3,674,000 1,845,900 5,519,900

67 1,903,100 2,041,900 3,945,000 3,859,900 4,255,400 8,115,300
50 1,957,000 3,253,200 5,819,700 3,967,200 6,740,900 10,708,100

VHS 100 2,566,500 1,271,200 3,837,700 5,140,100 2,659,100 7,799,200
67 2,704,300 3,235400 5,939,700 5,409,900 6,670,900 12,080,800
50 2,685,200 4,943,200 7,628,400 5,565,100 10,163,100 15,728,200

UHS 100 3,684,800 1,943,600 5,628,400 7,296,200 4,033,300 11,329,500

67 3,876,300 4,822,600 8,698,900 7,657,200 9,916,100 17,573,300
50 3,981,500 6,841,500 10,823,000 7876000 14,029,700 21,896,700

' Ridership estimates do not include induced trips.

Source: Wilbur Smith Assoates, Inc.



TABLE IV-11

Time and Fare Sensitivity by Trip Purpose
Dallas/Fort Worth - Houston Corridor

HSR
Rail Fare % of RIDERSHIP 1998% RIDERSHIP 2015
Mode Air Fare Basiness Non-Bas Total Business  Non-Bus Total
HS 100 581,100 314,800 895,900 1,086,500 629,100 1,715,600
67 614,500 734,000 1,348,500 1,149,000 1,452,300 2,601,300
50 633,000 1,190,200 1,823,200 1,184,200 2,351,300 3,535,500
VHS 100 987,600 518,300 1,505,900 1,845,500 1,028,200 2,873,700
67 1,039,400 1,338,300 2,377,700 1,940,300 2,642,300 4,582,600
50 1,069,900 1,966,800 3,036,700 1,995,000 3,872,500 5,867,500
UIIS 100 1,481,500 829,900 2,311,400 2,756,300 1,642,800 4,399,100
67 1,550,000 1,965,300 3,515,300 2,882,500 3,871,000 6,753.500
50 1,588,000 2,611,600 4,199,600 2,953900 4,930,000 7,883,900

! Ridership estimates do not include induced trips.

Source: Wilbur Smith Associates, Inc.

The VHS technology was selected as the basis of comparison in the
remaining sensitivity tests since it is the most advanced technology in

revenue service and represents a mid-range for cost of
implementation.

As fares decrease, ridership increases. Revenues, however, increase
when fares are reduced to 67 percent of base fares but decrease when
fares are reduced to 50 percent, in spite of increases in ridership.
Thus, a 50 percent decrease in fares increases ridership but decreases
revenues. Therefore, a pricing strategy of setting HSR fares at
approximately two-thirds of current air fares, would maximize
revenues.

b. Additional Sensitivity Tests

A battery of sensitivity tests were conducted assuming suburban and
CBD stations and the VHS technology. Eight additional tests were
conducted with two to three levels run under each major test group.
These additional sensitivity tests were as follows:

» Air/HSR Fares - A decrease in the cost of both HSR fares and
air fares with automobile costs remaining constant. The HSR
and air fares were tested at 100 percent, 67 percent, and 50
percent of the base.

» Automobile Costs - An increase in automobile costs with HSR
and air fares remaining constant. The automobile costs were
tested at 30 percent, 50 percent, and 100 percent increases.

V- 13



Figure IV-6
Travel Mode Congestion
and Energy Cost Sensitivity
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Figure IV-7
Travel Mode Cost Sensitivity
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» AirFare - A decrease in air fares with HSR fares and automobile
costs remaining constant. Air fares were tested at 100 percent of

HSR fares, 67 percent of HSR fares, and 50 percent of HSR
fares.

¢ Petroleum Cost - An increase in petroleum costs impacting air
fares and automobile costs. Increases in petroleum costs were
tested at a 30 percent increase, 50 percent increase, and 100
percent increase. A decrease of 10 percent was also tested.

« Air Congestion - An increase in air congestion (gate-to-gate travel
times) with no change in HSR or automobile (highway)

congestion. Increases were tested at 30 percent, 50 percent, and
100 percent.

« Automobile Congestion - An increase in automobile congestion
(travel time) with no change in HSR or air congestion. Increases

were tested at 10 percent, 20 percent, and 30 percent increases
in automobile travel time.

e Air and Automobile Congestion - A joint increase in automobile
congestion and air congestion with no change in HSR. The
increases were jointly tested at 10 percent, 20 percent, and 30
percent increases in automobile travel time and 30 percent, 50
percent, and 100 percent increases in air travel time.

Each of these tests were run using the 1998 base demographic
forecast, VHS technology and suburban stations. Results of these
sensitivity tests are summarized in Tables IV-12 and IV-13, while
Figures IV-6 and IV-7 graphically depict the eight tests conducted.
The changes in different variables reflect potential scenarios that
could affect HSR ridership. A decrease in HSR fares in relation to
air fares yields a significant change in ridership with an increase in the
Fort Worth - Dallas - Houston corridor, as well as the entire system.
Other variables showed significant impact on ridership, as well.
Ridership on HSR can be significantly affected by decreasing both air
and HSR fares or by increasing air and automobile travel times. The
highest increase in HSR ridership occurred when both air and
automobile congestion were assumed.

The eight sensitivity tests indicated some of the realistic scenarios that
could impact HSR ridership. Changes in variables could have a
significant effect on HSR ridership. Therefore, ridership forecasts
should be based on the best estimate of which scenarios are the most
reasonable, given the current and expected conditions. Any ridership
forecasts should reflect a range of likely ridership based on the most
realistic selection of variables, while recognizing the inherent
uncertainties of the forecasts.



TABLE IV-12

Summary of Seasitivity Tests-Total Systens

1998 RIDERSHIP BY MODE
Test Astomobile Air HSR
HSR Fare
HSR fare 100% of air fare (base) 21,766,000 4,338,500 4,605,200
HSR fare 67% of air fare 19,929,200 4,082,500 7,127,600
HSR fare 50% of air fare 18,262,500 3,958,200 9,154,100
Air/HSR Fare
Air/HSR fare 67% of base 18,871,200 5,929,100 6,248,600
Air/HSR fare 50% of base 16,965,600 6,903,300 7,310,200
Automobile Cost
Automobile cost increase of 30% 21,025,600 4,757,700 4,994,400
Automobile cost increase of 50% 20,484,200 5,061,000 5,277,600
Automobile cost increase of 100% 19,029,500 5,872,000 6,066,000
Air Fare
Air fare 67% of HSR fare 19,359,800 6,871,300 4,460,600
Air fare 50% of HSR fare 17,707,400 8,658,200 4,301,300
Petroleum Cost
10% decrease in petroleum cost 21,782,700 4,379,300 4,534,400
30% increase in petroleum cost 21,601,400 4,319,600 4,892,900
50% increase in petroleum cost 21,515,400 4,258,500 5,002,000
100% increase in petroleum cost 21,161,100 4,184,600 5,519,500
Air Congestion (Travel Time)
30% increase in air congestion 22,964,600 2,649,200 5,353,000
50% increase in air congestion 23,079,600 1,912,300 5,938,400
100% increase in air congestion 23,158,600 798,800 7,162,300
Automobile Congestion (Travel Time)
10% increase in automobile congestion 20,345,000 5,145,500 5,339,600
20% increase in automobile congestion 18,796,600 6,000,000 6,180,800
30% increase in automobile congestion 17,268,200 6,824,300 7,023,100
Air and Automobile Congestion
Increase of 30% air and 10% auto. congestion 21,456,900 3,234,900 6,307,300
Increase of 50% air and 20% auto. congestion 20,198,000 2,853,700 8,275,700
Increase of 100% air and 30% auto. congestion 18,784,200 1,474 500 11,617,800
Note: Revenues arc in 1988 constant dollars. Estimated ridership includes induced trips. CBD

and suburban stations assumed. Base demographic forecasts used.

Source: Wilbur Smith Associates
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TABLE IV-13

Summary of Seasitivity Tests - Dallas/Fort Worth - Houston Corridor

1998 RIDERSHIP BY MODE
Test Astomobile Air HSR
HSR Fare
HSR fare 100% of air fare (base) 4,444 800 1,875,400 1,807,100
HSR fare 67% of air fare 3,686,500 1,764,500 2,853,200
HSR fare 50% of air fare 3,107,600 1,683,300 3,644,000
Air/HSR Fare
Air/HSR fare 67% of base 3,348,900 2,476,100 2,403,700
Air/HSR fare 50% of base 2,757,400 2,797,300 2,729,600
Automobile Cost
Automobile cost increase of 30% 4,111,100 2,061,500 1,988,900
Automobile cost increase of 50% 3,865,400 2,195,000 2,120,000
Automobile cost increase of 100% 3,222,700 2,547,400 2,470,300
Air Fare
Air fare 67% of HSR fare 3,465,900 2,929,700 1,719,700
Air fare 50% of HSR fare 2,877,400 3,504,400 1,615,800
Petroleum Cost
10% decrease in petroleum cost 4,456,900 1,890,600 1,774,100
30% increase in petroleum cost 4,362,100 1,872,400 1,913,800
50% increase in petroleum cost 4,311,500 1,851,300 1,997,300
100% increase in petroleum cost 4,117,000 1,832,100 2,254,400
Air Congestion (Travel Time)
30% increase in air congestion 4,834,000 1,155,100 2,204,400
50% increase in air congestion 4,866,100 852,600 2,527,000
100% increase in air congestion 4,866,100 352,200 3,121,000
Automobile Congesetion (Travel Time)
10% increase in automobile congestion 3,864,400 2,196,100 2,119,600
20% increase in automobile congestion 3,237,900 2,533,000 2,469,600
30% increase in automobile congestion 2,647,400 2,843,300 2,799,200
Air and Automobile Congestion
Increase of 30% air and 10% auto. congestion 4,256,800 1,389,500 2,620,200
Increase of 50% air and 20% auto. congestion 3,668,700 1,221,000 3,527,000
Increase of 100% air and 30% auto. congestion 3,064,600 606,600 4,983,700

Note: Estimated ridership includes induced trips. Estimates include VHS technology, CBD and

suburban stations, and base demographic forecasts.

Source: Wilbur Smith Associates



c. Ridership for Selected Scenarios

Although the sensitivity analyses treated different variables singularly, it
is more likely that variables will change in combinations. On this basis,
three conditions were considered to be realistic future scenarios. These
scenarios were based on assumptions concerning HSR fare, future
automobile congestion, and future air congestion. The three scenarios
were as follows:

» Scenario 1: « HSR fare is 67 percent of air fare
«  Air congestion increases 30 percent
+ Automobile congestion increases 10 percent in
1998 and 30 percent in 2015

+ Scenario 2: « HSR fare is 67 percent of air fare
« No Increase in air or automobile congestion

« Scenario 3: HSR fare is the same as air fare
» Automobile congestion increases 10 percent in

1998 and 30 percent in 2015

Scenario 1 was considered a high estimate of ridership since air and
automobile congestion were increased thereby making HSR more
attractive as a travel mode. Scenario 2 was considered more realistic
since air and automobile travel would compensate for congestion and
HSR could realistically compete by maintaining fares at 67 percent of air
travel costs. Scenario 3 was considered a low estimate due to air fares
equalling HSR fares with moderate increases only in automobile travel.

The range of HSR ridership represented by these scenarios is illustrated
for the Fort Worth - Dallas - Houston corridor in Figure IV-8.

The fare relationship of HSR to air was one important element in
defining the scenarios analyzed. Although potential fare competition
with the airlines could be a factor, the optimum HSR fare (which
maximizes revenue) was found to be 65-70 percent of air fare. A fare
pricing policy of maintaining HSR fares at approximately 65-70 percent

of air fare is important in attracting riders and maximizing operating
revenues.

Figure iV-8
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Figure IV-9
Most Probable HSR Ridership
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C. ESTIMATED RIDERSHIP

Based on the foregoing analysis, the three scenarios were considered realistic
estimates of a range of ridership to be applied in further analyzing the
feasibility of high speed rail. In the Fort Worth - Dallas - Houston corridor,
for the VHS technology, the range of estimated 1998 HSR ridership, using
base demographics, was 2,119,000 to 4,008,000 passengers per year with a
mid-point of 3,063,600. Estimated 2015 ridership ranged from 5,334,800 to
9,804,600 riders per year with a mid-point of 7,569,700.

Estimated ridership represented by the three scenarios was considered a
realistic potential. The middle of this range was considered the most probable
and was used as the estimate for ridership. Accordingly, the estimated
ridership shown in Tables IV-14 and IV-15 and Figure IV-9 was developed for
the middle range for VHS and was used in evaluating the HSR system for
years 1998 and 2015, respectively.

TABLE IV-14

Ridership and Revenues for VHS Technology - 1998

Estimated Estimated
City Pair/Technology Ridership Revenues
Fort Worth - Dallas - Houston 3,063,000 $107,226,000
Houston - Austin 1,050,500 36,767,500
Houston - San Antonio 1,039,900 36,396,500
Fort Worth - Dallas - San Antonio 671,600\ 23,506,000
Fort Worth - Dallas - Austin 591,400 20,699,000
San Antonio - Austin 1,112,200 20,019,600

Assumptions used are base demographics, HSR fare 67% of air fare, induced travel, VHS
Technology, and use of suburban stations.

Source: Wibur Smith Associates, inc.

TABLE IV-15

Ridership for VHS Technology - 2015

Estimated Estimated
City Pair/Technology Ridership Revenoes
Fort Worth - Dallas - Houston 7,569,700 264,939,500
Houston - Austin 2,848,300 99,690,500
Houston - San Antonio 2,901,900 101,566,500
Fort Worth - Dallas - San Antonio 1,679,300 58,775,500
Fort Worth - Dallas - Austin 1,421,400 49,749,000
San Antonio - Austin 3,129,100 56,323,800

Estimates are based on base demographics, HSR fare 67% of air fare, induced travel, VHS
Technology, and use of suburban stations.

Source: Wilbur Smith Assocuates, Inc.



D. POTENTIAL STAGING

Accepting the Fort Worth - Dallas - Houston corridor as the first to be
implemented, a potential staging option for development of a total HSR
system is shown schematically in Figures IV-10, IV-11, and IV-12. Estimated
1998 ridership (assuming the VHS mode) for the option is summarized in
Table IV-16. The analysis indicated highest ridership for the Fort Worth -
Dallas - Houston corridor, with the other corridors showing potential for later
implementation.

TABLE IV-16
Potential Staging Plan
1998 Annual

Segment Passengers
Stage 1

Fort Worth - Dallas - Houston 3,063,600
Stage 2

Houston - San Antonio - Austin 2,090,400
Stage 3

San Antonio - Austin - Dallas - Fort Worth 2,375,200
Total 7,529,200

E. CONCLUSION

Estimated future ridership has been developed for HSR travel for each
segment of the Texas Triangle. The high speed rail system is estimated to
carry one-fourth of inter-city travelers in the year 1998, increasing to one-
third by the year 2015. A staged development plan is recommended, with the
first stage consisting of the Fort Worth - Dallas - Houston segment.
Estimated annual ridership for Stage 1 was three million passengers in 1998
and 7.5 million passengers in 2015.

Figure IV-10
Stage 1
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In 1988, the population of the four urbanized areas of Austin, Dallas/Fort Worth,
Houston, and San Antonio totaled about 9,750,000. Within the next decade, this
population is projected to increase by approximately 20 percent, to about
11,800,000 residents. By the year 2015, the population of the four urbanized areas
is expected to be approximately 15,500,000 or almost 60 percent greater than today
(see Figure V-1). Inter-city travel between these metropolitan areas amounted to
approximately 19 million trips in 1988. By 1998, it is projected to increase to 30
million annual trips and to 60 million by year 2015 (see Figure V-2). Trip
increases of 50 percent in the next decade and a further doubling by 2015 will
require considerable expansion of the State’s transportation network to safely and
adequately serve the traveling public.

Texas’ economy and lifestyle are dependent upon mobility. The major cities each
have unique characteristics which make them attractive areas in which to work and
reside. They are, however, being drawn ever closer together by their economies
which are becoming more dependent upon each other. Industries or goods in one
city are economically linked to markets in other cities. These economic ties are
discussed in greater detail in Section X. The cultural and recreational attractions
offered by each city further strengthen the ties between them, as do friends and
families. As these inter-city dependencies increase, so will the need for expanded
transportation systems to serve growing travel demands.

A. IMPACT ON THE AIRUNE SYSTEM

The State’s airport system and airline industry are being challenged to serve
today’s volume of travelers who seek a faster, more convenient alternative to
driving a personal automobile between Triangle cities. The reduced highway
speed limits and advent of smaller automaobiles have made highway driving
less attractive than it once was. The accelerated pace of business has also
contributed to the increased volume of air travelers. The airline industry has
responded with larger, faster airplanes and attractive cost-saving air fares.
However, the burden of increased patronage has created problems, many of
which are becoming more pervasive:

« Airline Safety - The increased number of flights to serve more passengers
has placed a greater burden on air traffic control personnel and facilities.
In addition, the major air terminals have had to periodically expand their
facilities (runways, gate areas, etc.) to accommodate this increased
patronage. With more and more flights arriving and departing, questions

are being asked regarding the capability of airports to salely handle such
increased airline traffic.

* Adherence to Schedules - The arrival and departure of increasing numbers
of airliners, the inability of airports to routinely accommodate increased air
traffic, inclement weather, and equipment malfunctions have all contributed
to airlines being unable to consistently maintain published schedules. Some
airports are subject to criticism from surrounding communities if flights
that are scheduled to arrive earlier in the evening actually arrive much
later, and either annoy nearby residents or awaken them late at night.

SECTION V
ALTERNATIVES TO
CONSTRUCTING AN
HSR SYSTEM

Intercity travel between these metropolitan
areas amounted to approximately 19 million
trips in 1988. By 1998, it is projected to in-
crease to 30 million annual trips and to 60

million by year 2015.
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Increased passenger demands are

.. Challenging both the State's airport system
and the airline industry to safely and
efficiently meet travel needs.

Highway capacity problems are becoming
critical within the urban and suburban areas
of the Triangle cities.

+ Inadequate Ground Facilities - Few major new airports have been
constructed in the nation during the past several decades. In Texas, only
Dallas/Fort Worth International and Houston Intercontinental have been
developced. Houston Hobby, Dallas Love Field, Austin Robert Mueller, and
San Antonio International have expanded their facilities in recent years;
however, the burden of inter-city Texas flights appears to be increasingly
directed to these facilities, rather than the two regional airports. Only
Austin has embarked on a program to develop an entirely new facility to
replace the over-burdened Robert Mueller airport serving the Capital City.

« Environmental Impacts - Both airports and airline operators are
increasingly exposed to complaints by environmentalists and nearby

residents that airliners are noisy, polluting intruders that portray a "poor
neighbor” image.

In trying to accommodate the increase in passengers, the airline industry’s
resources have been strained. Many of today’s airliners offer reduced seating
space compared to that formerly furnished to passengers. Not all airlines
serving Texas Triangle routes offer passengers the amenities, such as free
cocktails or meal service, that made air travel attractive in earlier years.
Airport terminals, gate areas, and planes are congested during peak periods,
on weekends, and during holiday seasons. The airline industry and local
airports arc aware of these problems and are attempting to meet the
challenge; however, it will take time and money to alleviate the problems.
With the difficulties being faced by the airline industry today, the problems
inherent in a doubling or tripling of passenger volumes in the next several
decades poses an even greater challenge.

A related problem is increasingly congested access to many airports and the
limited areas for drop-off or pick-up of passengers adjacent to terminals.

Satisfying the demand for parking of automobiles is becoming more difficuit
and costly.

B. IMPACT ON THE STREET AND HIGHWAY SYSTEM

The major highways linking the Triangle cities presently have sufficient
capacity in most rural areas to accommodate increased traffic volumes. The
principal exception is IH 35 linking Austin and San Antonio, which is one of
the most heavily traveled rural highways in the State. Planning is well
advanced, however, to provide additional capacity within that corridor. Other

rural highways in the Triangle generally have wide enough center medians to
accommodate added lanes.



The urban and suburban areas of the Triangle cities are where capacity
problems are becoming critical. The State Department of Highways and
Public Transportation has embarked on a program to expand major facilities
by: (1) developing High Occupancy Vehicle (HOV) lanes for buses, vanpools,
and carpools; (2) assisting local transit authorities in expanding and
modernizing public transit operations to provide an alternative to commuter
driving; and (3) expanding existing freeways by adding more freeway lanes
and/or modernizing traffic flow by instituting ramp-metering or other
improvements to facilitate traffic flow. However, it appears that these

improvements will, at best, only keep pace with the normal growth in
transportation demand.

Local governments, unlike the State, have not had the resources to expand
their street and road system. Most improvements to streets and roads are
funded from local government’s general fund accounts or bond issues. As a
result, many local streets need capacity improvements, but they must compete
for funds with other critical public service necds of the urban area.

C. IMPORTANCE OF THE HIGH SPEED RAIL SYSTEM

. A high speed rail system would serve millions
The de‘velopment of a TC)fas HSR system could help to allcwate‘ t.he of trips that would, otherwise, impact air and
increasing travel demand which would otherwisc fall upon the State’s airline  surface transportation.
industry, highway system, and local roads and strcets. Constructing the HSR
system would offer the following benefits in [uture years:

« Airline demand would be reduced by millions of annual trips that could be
expected to use HSR in preference to air travel. A saving of local, state,
and federal funds could be realized, due to a rcduction in the need for
cxpanded terminals, runways, gate arcas, and parking. The airline industry
could also avoid making sizeable investments in additional equipment and
facilities to handle short distance travelers that could otherwise use HSR.

« Urban streets, roads, and highways would also benefit, since a portion of
travel demand couid be accommodated on HSR.

Constructing a high speed rail system would rcquire a large expenditure of
funds - both public and private. However, through revenues generated by
fares and other services, the public’s investment could be returned, in time,
by the retirement of bonds and repayment of governmental advances
expended in its development. Once the loans and bonds have been repaid,
HSR would be a self-sustaining transportation mode, paid for by users, that
would add to the State’s total transportation system and offer travelers an
alternative they do not presently enjoy.



D. CONCLUSIONS

If a Texas high speed rail system is not developed, the alternative is to serve
Texas’ growing travel demand on existing transportation systems, i.e., by air
and highway modes. These systems, which are already approaching
capacity, will be further burdened by future increases in trip demand
between the Texas Triangle cities. Requiring the present modes to absorb
these volumes of travelers will necessitate considerable expansion of their
capabilities at a substantial cost to the public and private sector.
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An almost unlimited number of potential routes for high speed rail exist between
the Texas Triangle cities. Forty-one individual segments of eight different
railroads presently provide freight rail service between the five cities. Seven major
highways and many lesser highway routes directly connect the cities. In addition,

numerous high-voltage transmission line rights-of-way exist within the Texas
Triangle.

The system configurations of routes considered in this study were of a
preliminary nature and were developed for purposes of preparing order of
magnitude estimates of construction, operation, and maintenance costs. All
alignments must be considered and evaluated in greater detail prior to final
selection of the desirable system configuration.

A. DESIGN ASSUMPTIONS

In order to develop comparative order of magnitude estimates of construction
costs, the following basic assumptions were made:

1. Horizontal Alignment Criteria

It was assumed the horizontal alignment criteria would be as required for
VHS (125-200 mph) service. Curves for the VHS alignment would require
minimum radii of 13,000 fcet. The selection of this criteria was made
since it is applicable to both HS (80-125 mph) and UHS (Mag-lev)
operations.

2. Double-Track Dedicated System

Ridership projections indicate the frequency of HSR service on all lines
would require a double-track system. Operations and safety problems in
combining 45-60 mph freight service with 185 mph HSR service preclude

the joint use of existing tracks by both {reight and high speed passenger
rail service.

3. System Configuration

It was assumed the HSR system would ultimatcly serve all cities in the
Triangle, rather than any "stand alone” corridor. For example, a route
between Houston and Dallas, on a stand alone basis, would logically
locate the alignment ncar Interstate Highway 45 to provide the shortest
route possible between these cities. However, when considering HSR on
a "system" basis, the optimum configuration would be to arrange the
routes in order to reduce system track mileage while not sacrificing trip
travel times. In this way, capital, operational and maintenance costs for
the system would be optimized. Principal passenger terminals in all five
Triangle cities would be located within or in close proximity to central
busingss districts.

SECTION VI
ROUTES



The use of existing highway medians for HSR
is not practical.

Two system configurations were analyzed -
existing rail corridor alignments and new,
independent alignments.

B. HIGHWAY ROUTES

The configuration of the Texas Triangle is encompassed by major arterial
highway routes consisting of IH 10, IH 30, IH 35, and IH 45, and State
Highway 71 (see Figure VI-1). All these highways are frceways except SH 71,
which is, or will be, a freeway in certain urban areas and a divided multi-lane
highway within rural areas. Although highways appear to offer logical
opportunities for joint use of existing right-of-way, the differences in design
standards for highways, as compared to HSR facilities, are substantial. High
speeds associated with HSR require substantially flatter horizontal and vertical
alignments than exist on most highways or freeways.

A minimum median width of approximately 70 feet would be required to
accommodate the HSR lines, a dimension which most highways do not offer
(see Figure VI-2). Locating HSR in outer separations or adjacent utility areas
would interfere with ramps and access driveways. In addition, the existence
of center piers in medians at most highway underpasses would require

considerable reconstruction to provide the required clearance envelope for the
rail system.

The use of existing highway medians is impractical for high speed rail
operations and was not considered an acceptable alternative.

C. REPRESENTATIONAL ROUTES

Two representational routes concepts were developed. Both concepts would
accommodate HS, VHS, and UHS technology.

In the first concept, the route would parallel existing freight line tracks, to the
maximum extent possible. The alignments in rural areas would provide for a
double main line track, designed to accommodate maximum operating speeds
of HS, VHS, and UHS technology. A minimum right-of-way of 50 fcet and a
desirable width of 100 feet would be provided with the right-of-way fully
fenced and grade separated. This concept is referred to as Representational
Route - Existing Alignment. Within urban areas, where operating speeds
would be restricted to 45 to 60 mph, maximum utilization would be made of
existing rail corridors.

The second concept would locate the tracks on a new, independent, and fully
grade separated alignment in rural areas. A right-of-way width of 100 feet
would be provided, except in urban areas where right-of-way could be within
the corridors of existing rail facilities. This route is referred to as
Representational Route - Independent Alignment.
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1. Representational Route - Exisling Alignment

The study team analyzed different combinations of the existing railroad
segments. An evaluation system was developed which compared each
combination of segments against other combinations by "weighting" certain
major indicators common to each route. The indicators included:

« Route length

» Alignment (curvature)

« Number and type of road and water crossings

« Availability of electrical power (number of transmission line crossings)
» Length of the route in double track

» Existing freight traffic

« Available right-of-way

+ Railroad companies’ position regarding joint use of right-of-way

Values for all factors were determined for each alternative route. The
routes selected for detailed analysis for each leg of the triangle were the
ones which achieved the highest score in the weighting process.

Previous studies, including those by the German High Speed Consortium,
have assumed joint use of existing railroad right-of-way. Most of the
existing railroad rights-of-way in rural areas have an overall width of
about 100 feet which could provide adequate space for two dedicated high
speed rail lines, plus a single-track freight line. To accommodate HSR
rail lines, the existing freight lines, which are generally located on the
right-of-way centerline, could be relocated to one side of the right-of-way,
Because of the necessity of providing uninterrupted freight service, this
relocation would essentially require the construction of a new freight line
while maintaining service on the existing line. The double track HSR
lines would then be constructed adjacent to the new relocated freight line.

The route configuration shown on Figure VI-1 would make maximum
utilization of the existing railroad rights-of-way within the Texas Triangle.
The existing rail alignments were revised to flatten all horizontal
curvatures, grade scparate, or close all existing highways/local road
crossings and provide bypasses for all en-route communities where no
stops were planned. The right-of-way would be completely fenced and
exclusive tracks would be provided for HSR operation. The existing

alignment routing between the Triangle cities is generally described as
follows:

VI-S



Dallas - Fort Worth - This route would be on the former Chicago,
Rock Island and Pacific Railroad (Rock Island) now owned by
RAILTRAN. Freight trains of the Missouri, Kansas, and Texas
(MKT) and Burlington Northern (BN) operate over this alignment
through agreement with RAILTRAN. No bypasses would be
anticipated within any en-route cities.

Dallas - Houston - This route would essentially follow the Southern
Pacific (SP) railroad right-of-way from Dallas to Houston. Bypasses
would be provided at Ennis, Corsicana, Mexia, Hearne, Bryan, College
Station, Navasota, and Hempstead. Amtrak service currently operates
over this line. In Houston, the alignment would continue along the SP
to the entrance of the central business district. An optional alignment
in Houston would be along the MKT right-of-way from inside the IH
610 Loop to the central business district.

Dallas - Austin - San Antonio - From Dallas to Corsicana, the
alignment would be along the SP right-of-way and common with the
Dallas-Houston alignment. South of Corsicana, the alignment would
follow the St. Louis Southwestern Railway (Cotton Belt) right-of-way
bypassing Hubbard. The alignment would bypass Waco and generally
follow the MKT right-of-way to Taylor, bypassing Temple. At Taylor,
it would follow the Missouri Pacific (MP) to Round Rock, through
Austin, to San Marcos. From San Marcos to San Antonio, the
alignment would generally follow the MKT railroad.

Houston - Austin - San Antonio - Although previous studies have
indicated utilization of the Southern Pacific (SP) line (currently used
by Amtrak) as the southern leg of the triangle, it was determined that
both the Houston -San Antonio and the Houston - Austin services
could be provided by a single alignment between Houston and San
Marcos. Use of this common alignment would substantially reduce
costs. Direct service would be provided between Houston and Austin,
as well as Houston and San Antonio, with no stops or transfers at San
Marcos. The alignment would follow the MKT right-of-way from the
TH 610 Loop in Houston to San Marcos. Bypasses would be provided
at Sealy, Fayetteville, LaGrange, Smithville, and Lockhart. The
availability of right-of-way parallel to IH 10 in Houston is questionable
due to the State Department of Highways and Public Transportation’s
plans for the ultimate widening of IH 10 in that area.



Concerns in the joint use of existing railroad rights-of-way are:

a. Track Alignment

The existing alignments of freight lines were designed for low to
moderate rail speeds with minimum horizontal radii of about 2,000
feet. A high speed rail line would require minimum horizontal radius
of at least 13,000 feet. For example, the Southern Pacific line between
Dallas and Houston would require realignment of approximately 50
percent of its total length. In urban areas, where operating speeds
would vary between 45 and 60 mph and where new right-of-way costs
would be costly, the use of existing rail right-of-way is an appropriate
consideration.

b. Safety

The potential derailment of freight trains operating in close proximity,
on parallel tracks, would be a continuous safety concern. This concern
would be magnified by the potential derailment of rail cars
transporting hazardous materials.

c. Construction Costs

Sharing the right-of-way with an existing freight line would result in
some additional construction cost. Since it would probably be
necessary to provide uninterrupted freight service, a major element of
cost would entail construction of a new, parallel freight line within the
existing right-of-way. Additional cost would also be required to
minimize signals from the effects of electrification, new bridges, and
the extension of drainage structures. Since the HSR would be fully
grade separated, it may also be necessary to grade separate the freight
line tracks, which would add considerable cost since the overhead

clearance for the freight line would be 23’6” versus 16°6" for the HSR
line.

d. Right-of-Way Costs

The principal advantage assumed in the use of existing railroad rights-
of-way is that a continuous piece of land is available and could either
be acquired or that joint use operating agreements could be
negotiated with the railroad owners at a reasonable cost and within
reasonable time frames. Another perceived advantage would be that
locating an HSR facility in an existing railroad right-of-way would be
more amcnable from an environmental standpoint and would have less
social impact than one constructed entirely on new alignment. Right-
of-way costs would include the cost of new right-of-way necessary in
areas where the horizontal curvature would need straightening or
areas where bypasses would be constructed around high density
communities. Additional cost would also be incurred for purchasing
or leasing right-of-way from the existing operating railroad company.



2. Representational Route - Independent Alignment

This alternative was developed after it was determined that any alignment
along an existing rail line would still require a substantial amount of new
right-of-way in addition to that required from existing operating railroads.
The principal objective in developing an alignment, fully independent of
existing rail lines, would be a more direct route designed for the exclusive
use of HSR technology. The new alignment plan would provide for
double-tracks on a 100-foot right-of-way. All highways and intersecting
roads/streets would be grade separated. Provisions would be made in the
alignment to minimize severance of properties.

Several opportunities exist where the HSR could share rights-of-way with
electric power transmission lines. A more detailed analysis should be
made, during the conceptual engineering phase, of the feasibility of
utilizing existing power transmission lines or major cross-county pipeline
rights-of-way. This analysis should also consider the optimum size of the
Triangle to increase the lengths of "common” corridor track. The plan
must address the positive effect of lower initial construction while

balancing the negative effect of increasing travel time within the respective
corridors.

In addition to the cost advantage and the utilization of common
infrastructure, provisions can be made for the ultimate accommodation of
UHS (Mag-lev) equipment at such time as UHS technology becomes
operationally and economically feasible.

The independent routes shown in Figure VI-1 are described as follows:

« Fort Worth - Dallas - Existing RAILTRAN alignment with suburban
stop midway south of the Dallas/Fort Worth International Airport.

« Dallas - Houston - From Union Station in Dallas along the SP
alignment to the MKT Railroad, then south along the MKT line to TH
20, then south passing east of Lancaster, west of Bardwell Lake and
Navarro Mills Lake to a junction with the Dallas - Austin route in the
vicinity of Penelope. From the junction, south - southwest passing
west of Kosse and east of Hearne, Bryan-College Station and Navasota
to a junction with SP alignment in the vicinity of Hockiey. From
Hockley following the SP alignment along the same route described
as the existing alignment.




» San Antonio - Houston - From the downtown station, north along the
SP alignment to its intersection with the MKT alignment near IH 35;
then north along the MKT alignment, west of IH 35, to the vicinity of
FM 3009 where it would cross IH 35. The alignment would pass east
of New Braunfels and San Marcos to the junction with the Austin-
Houston route east of San Marcos. From the San Marcos junction
it would turn east, passing north of Lockhart, south of Smithville, and
bypass LaGrange and Fayetteville. East of Fayetteville, it would turn
northeast and pass north of Bellville before turning east and joining
the Dallas - Houston route at Hockley. From Hockley to downtown
Houston, the route would be common with the Dallas - Houston
route.

+ Austin - Houston - From the downtown Austin station, the alignment
would follow the MP alignment south, to north of Buda, before
crossing east of IH 35 and joining the San Antonio - Houston route
at the San Marcos junction. From San Marcos to downtown Houston,
the route would be common with the Houston - San Antonio route.

» Dallas - Austin - From Dallas to the Penelope junction, the route
would be common with the Dallas - Houston route. From this
junction it would turn southwest, bypass Waco and Temple, and pass
west of Holland, Barlett, and Taylor before joining the SP alignment
west of Walter E. Long Lake, and then following the SP alignment to
the downtown Austin station.

The independent alignments would follow existing railroad alignments
within the urban areas with entry points into the metropolitan areas
having significant influence on the sclection of routes. For example, in the
Houston area, the available entry routes are the MKT on the west along
IH 10, the SP in the northwest along US 290, and the BN and MP on the
north side. Since the cost in the urban areas would be significantly higher,
the use of common routes was examined. Based on this principle, the SP
alignment was chosen as thc most logical cntry into Houston. This
location provides for a good entry for the Dallas - Houston route without
compromising the San Antonio - Houston route.

3. Route Comparisons

In a comparison of the two types of system configuration (cxisting versus
independent) considered for the Texas high speed rail system, the
advantages of independent alignment become evident:

Texas Triangle 1988 Estimated Cost
ALIGNMENT Total Track Mileage Construction & R.O.W,
Existing 686 miles $5,104,695,000
Independent 618 miles $4,392,600,000
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The considerable difference in estimated costs for the use of existing
alignment as compared to the independent alignment indicates that the
majority of the high speed rail system should be constructed on exclusive
new alignment dedicated to HSR service. The one exception would be
between Dallas and Fort Worth where the existing RAILTRAN trackage
(formerly the Chicago, Rock Island, and Pacific Railroad) would be used.
Within the urban areas, where operating speeds would be restricted to 45
to 60 mph, maximum utilization would be made of existing rail corridors.

D. RAIL STATIONS

A fundamental assumption was HSR service would be provided directly to the
Central Business Districts (CBD’s) of all study cities. Since the travel surveys
indicated high origin and destination demands midway between Fort Worth
and Dallas and in west Houston, suburban stations were included in those
areas. The stations selected are described as follows:

1. Austin

The present Amtrak station, on the western edge of the CBD (sce Figure
VI-3), was selected as the potential station site for the Austin urbanized
area. It is located west of Lamar Boulevard, north of First Street (north
of the Colorado River). This location is accessible from all directions and
is approximately midway between IH 35, on the east of the CBD, and
Loop 1 (Mopac), to the west of the City.

2. Dallas

The station site selected for the Dallas central business district (see Figure
V1-4) would be the Union Terminal on the south side of the CBD. The
terminal presently serves Amtrak, which could provide interface between
Amtrak and the HSR system.

3. Fort Worth
The potential site sclected for the Fort Worth station (see Figure VI-4)

is the existing Union Station now in use by Amtrak. It is located on the
southeastern edge of the CBD.

4. Dallas/Fort Worth - Mid-Cities Suburban Station

A suburban station in the highly developed area between Dallas and Fort
Worth could be provided. This station would be located near State
Highway 360 and would provide access to and from the cities of Arlington,
Irving, and the Dallas/Fort Worth International Airport. There is
adequate land available within the area to provide for parking with

potential opportunitics for joint commercial/retail development (see
Figure VI-4).
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5. Houston

Four potential sites for the Houston Central Business District passenger
terminal were identified, (see Figure VI-5). Other sites might be
considered depending upon the final inter-city route established during
the conceptual engineering stage. Connections to the CBD terminal sites
could be by utilization of either the Southern Pacific or MKT rights-of-
way. It is expected that the recent merger of the Union Pacific with the
MKT may make the MKT right-of-way available, including the Eureka
yard. Indications are the State Department of Highways and Public
Transportation (SDHPT) may acquire the MKT right-of-way within the
IH 610 Loop for a future roadway or for public transit purposes. Each
of the potential terminal sites would have provisions for parking, car
rentals, and concessions. The extent of parking and space available for
commercial development would vary for each of the proposed locations.

Direct access to a terminal via the proposed "Metro System Connector”
would be an asset that may help alleviate parking requirements and
vehicular congestion within the terminal areas.

The four Houston sites considered were:

a. Memorial Drive

This station would be located near Memorial Drive and Studemont.
The site covers an arca of about 40 acres currently occupied by the
American Rice, Inc,, clevators. The principal disadvantages of this
site would be that it is located about one mile west of the CBD, is not
convenient to public transportation, and has difficult rail access via the
high traffic density Southern Pacific rail lines. The principal
advantages of this site is the large available area would provide
adequate parking and some excellent opportunitics for a joint
development project. Rail access to the site would be by way of
Southern Pacific right-of-way. This station site was also identified in
the German High Speed Consortium’s studies.

b. Union Station

The seven acre former Union Station site is located at the relatively
lightly developed eastern edge of the CBD. It would be convenient
to the George R. Brown Convention Center and would have relatively
good access to the freeway system. The principal disadvantages to this
location is the difficult and time consuming rail access and
inaccessibility to public transportation.
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¢. North Main Street

This station site is located on North Main Strect, near the University
of Houston downtown campus, immediately north of White Oak
Bayou and IH 10. This site would be the most convenient location to
the CBD. The "Metro System Connector” plans provide for a terminal
at this location which could provide direct access between public
transportation and the HSR. Rail access to the site would be by way
of the MKT right-of-way. This site could ultimately become a
consolidated rail terminal for HSR, Metro, and Amtrak rail service.

d. Amtrak Station

The existing Amtrak station, located on the Southern Pacific between
IH 45 and Houston Avenue, would be relatively convenient to the
CBD. This site would permit direct transfer between Amtrak trains
and the HSR. The principal disadvantages of this location would be
its lack of convenience to public transportation and roadway acccss.

6. Houston Suburban Station

Since the traffic studies indicatc a heavy demand for service in west
Houston, a suburban station was located near the junction of the
Southern Pacific tracks and the Sam Houston Toll Road in northwest
Houston (sce Figure VI-5). This location provides exceptionally good
access between ali areas of West Houston and the HSR. The suburban
stations could provide for a rclatively large parking area and could offer
excellent opportunities for joint commercial/retail/office development.

7. San Antonio

The potential station site in San Antonio would be located east of the
CBD, near the intersection of IH 37 and Commerce Street, Figure VI-
3. Thissite is the cxisting Amtrak station which formerly served Southern
Pacific passenger trains.

Additional station location analyses will be required to establish the best
locations of stations, design [catures, construction costs, and the degree
of public/private participation that could be attainable.

E. CONCLUSIONS

The system configuration should be substantially based on new, independent
right-of-way, designed for the exclusive use of high speed passenger rail
service. The double-track system should be grade separated and fenced.
Within urban arcas and between Fort Worth and Dallas, maximum utilization
would be made of existing rail corridors. Existing Amtrak train stations in
four of the five citics could also service HSR. In Houston, four possible sitcs
were identified as candidate locations. In addition to the CBD stations, two
suburban stations were proposed: one mid-way between Fort Worth and
Dallas; and the other in northwest Houston.
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The principal factors in a successful high speed rail operation are travel time
between origin and destination, passenger comfort, and frequency of service.
The convenience of the passenger terminals located in high density areas will
shorten the travel time for HSR passengers. Train sets (number of cars) would
be adjusted to provide comfortable seating for all passengers in modern, spacious,
and well-designed coaches. Restaurant/lounge cars with telephone and television
amenities would be provided on all train sets. Train service would be provided
for 16 hours per day from 6:00 a.m. to 10:00 p.m., with increased frequency at
peak hours to meet passenger demands. Track maintenance and inspection would
be provided on a daily basis from midnight to 6:00 a.m. to assure continuous,
uninterrupted service during the normal operating hours.

A. RAIL OPERATIONS

For purposes of train scheduling and fleet sizing, the travel demand volumes
shown in Tables IV-14 and IV-15 were reduced to average daily traffic and
then divided evenly by direction for each route. Each leg of the Triangle was
evaluated on a “stand-alone” basis, i.c., examined as if each leg of the Triangle
was an independent system. In the fleet calculations, the rolling stock
requirements for the southern leg included the ridership of Houston to Austin
and Houston to San Antonio. In the "stand-alone" scenario, {leet calculations
were made for all three technologics (HS, VHS, and UHS). Only the VHS

is presented herein. HS and UHS [leet calculations are shown in Appendix
D.

The fleet for the Triangle was also determined as a system considering a
staged implementation approach using VHS technology. The staging assumed
the eastern leg of the Triangle would be constructed first, followed in
consecutive order by the southern leg and the western leg.

1. Travel Times

Trip simulation diagrams were developed which included speed restrictions
in urban areas. The segment between Fort Worth and Dallas, and for a
distance 12 miles south of Dallas, was assumed to have a 60 mph spced
limit. In the Houston area, a 60 mph limit was assumed for 14 miles
northwest of Houston, to the suburban station, and 19 miles west of
Houston, Lo Lhe northwest suburban station. In the San Antonio area, a
60 mph speed limit was assumed from the CBD station, northeast, a
distance of 18 miles. At the San Marcos junction, 60 mph speed limits
were assumed for one mile south of San Marcos to six miles north of San
Marcos, along the western Triangle leg. On the southern Triangle leg, a
60 mph speed limit was assumed from the San Marcos junction to three
miles east. In Austin, a 60 mph speed limit was assumed from the CBD
to nine miles south and from the CBD to 20 miles north.

SECTION Vii
SYSTEM OPERATIONS
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Travel times were developed between origin and destination pair cities
using a computer model which considered the maximum speed of the
technology, acceleration, and deceleration limits (based on the technology
or passenger comfort as applicable). The travel times for VHS Technology
are shown in Table VII-1.

TABLE VII-1

One Way Trip Time, VHS Technology (Hrs=Min)

Independent Existing Rail

Alignment Alignmment

Fort Worth - Dalilas 0:38 0:38
Dallas - Houston 1:48 1:53
Dallas - Austin 1:31 1:43
Austin - San Antonio 0:57 0:55
Austin - Houston 1:38 1:41
San Antonio - Houston 1:49 1:48
Fort Worth - Houston 2:29 2:4
Forth Worth - San Antonio 312 3:22
Dallas - San Antonio 2:31 2:41

Source: Mormnson-Knudsen Engineers, Inc. &
Lichliter/Jameson & Assocuates, fnc.

Table VII-2 shows dwell times that were assumed at intermediate station
stops. The trip times for various routes and route segments shown in
Table VII-1 include theoretical run time, plus recovery time between
stations, plus the dwell times at any intermediate station stops.

TABLE VII-2

Dwell Times

Dallas 3 Minutes
Austin 3 Minutes
Mid City (DFW) 1 Minute
Houston Beltway 1 Minute
Souroe: Momson-Knudsen Engineers, inc.



2. Operating Criteria

The estimated ridership demand considered convenience of access, travel
times, departure times, and frequency of service in comparison to other
competing modes of transportation, most notably air travel. For such

service to be comparable to air travel, the following operating criteria was
established:

» Operating day: 16 hours (6:00 a.m. to 10:00 p.m.)
» Peak hours: 6:00 a.m. to 9:00 a.m.

4:00 p.m. to 7:00 p.m.

+ Train frequencies:

Time of Day Route 1* Routes 2 and 3*
Peak 30 minute 1 hour
Off-peak 1 hour 2 hours

¢ Turnaround time: 45 minute desirable

» Load factor (percent of train capacity): 60 percent

*

Route 1 is Fort Worth - Dallas - Houston
Route 2 is Houston - San Antonio - Austin
Route 3 is San Antonio - Austin - Dallas - Fort Worth

*

*

The load factor represents the average demand-to-capacity upon which
train schedules and fleet size (numbers and sizes of trains) were
established. This figure was set below capacity to provide a margin for
seasonal and other peak period travel. The figure of 60 percent was used
since it is comparable to overall airline industry experience and that of
the TGV Sud Est line in France (about 10 ycars’ experience).

With anticipated growth in ridership, the initial fleet and schedules should
be based on a lower load factor so that passengers would not be turned
away (with consequent loss of revenuc) due to lack of capacity in future
years. To allow lcad time in acquiring new passenger coaches, the /
scheduling analysis was based on the 60 percent load factor being
achieved at five years from initiation of service. A second purchase of |
rolling stock was anticipated (to be acquired in 2008) to augment the fleet \
sufficiently to achieve the desired 60 pereent load factor by the year 2015, |
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a. Train Schedules and Fleet Sizes

Scheduling charts (known as "string-line" graphs) were developed for
the VHS technology between cities on all legs of the Triangle. These
charts enabled the designer to "track” each train as it departed either
terminal at frequencies established in the operating criteria. (The last
train in each direction would arrive about one-half hour after the end
of the assumed 16-hour day.) In the study analysis, all trains were
assumed to depart their origins on the hour or half hour. String-line
graphs were used to determine rolling stock requirements and
movements and were developed for each target year, 1998 and 2015,
and each technology.

Train sizes (i.e., required numbers of passenger coaches) were
calculated on the basis of coach capacity, load factor, and peak hour
demand. An average number of 60 passengers per coach was used for
HS and VHS speed categories and 90 passengers per coach for UHS,
It was necessary to establish a train size for each route based on the
maximum demand. Some rationalization of the numbers was used to
optimize the fleet sizes and to standardize on the number of train
sizes. The legs of the Triangle were designated as Routes 1, 2, and 3.
These route designations, shown in Table VII-3, show the train sizes
for the VHS technology selected for each of the fleets in 1998 and

2015. Fleet determinations for HS and UHS technologies are shown
in Appendix D.

HS and VHS trains were assumed to have two locomotives per consist
for trains of five or more cars. Trains of four cars or less would have
one locomotive. Every train is assumed to have a restaurant/lounge
car in the consist. Maximum train consist for HS and VHS was
assumed to be two locomotives and 10 trailing cars, including a
restaurant car. For UHS, a maximum consist of six cars was assumed
with at least one combination coach/restaurant car in each train.

On Route 1 (Fort Worth - Dallas - Houston), it was determincd that
21 trains in each direction would be required (six in the morning peak,
six in the evening peak, seven during mid-day service, and two at night,
with the 9:00 a.m. and 7:00 p.m. departures considered off-peak trains).
Seven train sets would be required at each terminal overnight to
provide the service (the 6:00 a.m. train from one of the terminals
would arrive less than one-half hour before the departure of the 9:00
a.m. train from the other terminal, so there would not be enough time
to use the same train on the return run). During non-peak periods,
up to five train sets would be stored at the terminals.



Route 2 would actually consist of two separate operating routes over
a common track (Houston - San Antonio and Houston - Austin).
Train sizes and fleet requirements were calculated for each operating
route independent of the other.

Table VII-4 summarizes the numbers of active train sets and the total
rolling stock requirements for the VHS technology (see Appendix D
for HS and UHS). Spare units were included to account for rolling
stock which would be out of service for routine service, maintenance,
and unscheduled major repairs.

Table VII3

Rolling Stock Fleet Determinations - Stand-Alone Scenarios - VHS Technology

1998
No. of Peak Car*
Route  City Pairs One-Way Trains per Train
1 Fort Worth - Dallas - Houston 21 8
Houston - San Antonio - Austin 36 6
3 Fort Worth - Dallas - San Antonio 1 9
2015
No. of Peak Car*
Route  City Pairs One-Way Trains per Train
1 Fort Worth - Dallas - Iouston 34 10
Houston - San Antonio - Austin 45 9
3 Fort Worth - Dallas - San Antonio 22 10

Includes restaurant car.

Source: Moms-Knudsen Enpineers, Inc.
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TABLE VII4

Rolling Stock Fleet Requirements, Stand-Alone Scenarios, VHS Technology

1998
Route Sets Locomotives Coaches Restaurants
)
1 17 34 119 17
1y 38 95 19
3 - 10 20 80 10
2015
Route Sets Locomotives Coaches Restaurants
1 23 46 207 23
2 19 38 152 19
3 17 34 153 17

Requirements include spares {or ready reserve and scheduled repairs.

Source: Morrison-Knudsen Engiacers, Inc.

The following sets forth the basis for estimation of spare train units:

»  Routine Service and Maintenance: 10 percent of active train sets,
rounded up to the next integer.

+ Unscheduled Repair: One complete train set for each route.

Table VI1-5 shows the rolling stock dcterminations and requirements
for the VHS technology staging scenario. In this case, there was no
duplication in system facilities or ridership. The totals represent the
rolling stock for the Triangle as an integrated system.



TABLE VII-§

Rolling Stock Fleet Determinations, Staging Scenarios, VHS Techoology

1998
No. of Peak Car*
Route City Pairs One-Way Trains per Train
1 Fort Worth - Dallas - Houston 21 8
2 Houston - San Antonio - Austin 36 6
3 San Antonio - Austin - Dallas - Fort Worth 11 7
2015
No. of Peak Car*
Route City Pairs One-Way Trains per Train
1 Fort Worth - Dallas - Houston 34 10
2 Houston - San Antonio - Austin 45 9
3 San Antonio - Austin - Dallas - Fort Worth 15 9
1998
Route Sets Locomotives Coaches Restaurants
1 17 34 119 17
2 19 38 95 19
3 10 20 60 10
Total 46 92 274 46
2015
Route Sets Locomotives Coaches Restaurants
i 23 46 207 23
2 19 38 152 19
3 12 24 96 12
Total £ 108 455 54

* Includes Restaurant Car

Source: Moms-Knudsen Engineers, inc.
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B. VEHICLE MAINTENANCE AND ADMINISTRATIVE FACILITIES

1. Maintenance Shops
The number and location of vehicle maintenance facilities would be

similar for all three speed categories. The high speed network would
require:

* A main repair shop where major maintenance work is performed on
a scheduled basis. Service at the main repair shop would take from
24 hours to several weeks. The facility would be able to perform
complete overhauls of the train sets.

»  One or more running repair facilities, where vehicles are inspected,
cleaned, and stored daily. Preventive maintenance and time interval
inspections may also be performed at these facilities. Service at a
running repair will last from one to eight hours; train sets would be
available for service during the next peak period.

The main repair shop would be located near one of the major terminals.

System running repair facilities could be built in stages in Houston, Dallas,
and/or San Antonio. Train crew accommodations would be incorporated
into each running repair facility.

2. Ancillary Maintenance Facilities

Maintenance facilities would be required for maintaining the right-of-way,
including bridges, viaducts, fencing, embankments, excavations, and
landscaping. These facilities would also maintain the track, traction power
facilities, including substations and catenary, and signaling, train control,
and communications systems; be responsible for the security of the
installations; and would serve as a base for the handling of emergency
situations. The maintenance-of-way facilities would be located along the
HSR right-of-way at approximately 50-mile intervals.

3. Administration Facilities
Administration of the high speed rail network would be located in the
headquarters building. A logical location for this building would be near

the main repair shop. The train control center could also be incorporated
in this facility.
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Two of the most critical feasibility factors concern the revenues generated by a
Texas High Speed Rail System and the costs involved in the construction and

operation of the system. These two areas form the basis for the economic impact
and financial analyses.

A. REVENUES

Revenues from the high speed rail system would be generated from two
sources: ticket sales and revenues from supplemental sources. The revenue
estimates were developed as follows:

1. Revenues From Fares
These revenues are directly related to the number of passengers riding

the high speed rail system. Ridership estimates were developed and
discussed in Section IV.

Gross revenues from ticket sales were determined by multiplying the
estimated number of passengers in each corridor by a fare for that
corridor. Fares comparable to existing air fares were established as a
"base" fare for high speed rail. Average air fares were $57.00 for work
trips and $49.00 for non-work trips for each corridor except Austin-San
Antonio. Using the number of work trips and non-work trips in each
corridor, a weighted average air fare of $52.00 was established. The
$52.00 fare applied to all city pairs, except San Antonio-Austin, where a
comparable fare of $27.00 fare was assumed. The $52.00 and $27.00 fares
were referenced as base fares (100 percent of air fares).

Sensitivity analyses indicated that the optimum HSR fare to maximize
system revenues should be approximately two-thirds of air fare, therefore,
final ridership estimates were based on an HSR fare at 67 percent of air
fare. These fares, $18.00 for the San Antonio - Austin city pair and
$35.00 for all other city pairs, were used to calculated gross revenues.

Estimated fare revenues are summarized by HSR segment in Table VIII-
1 and Figure VIII-1.

SECTION Vil
SYSTEM REVENUES AND
COSTS

Figure Vill-1
Projected Annual HSR Revenues

Revenue in Millions (Average of Range)

800

D tE e
0 Il;,.. I

1998 2015

Il Fort Worth — Dallas — Houston
B Houston - San Antonio - Austin
-~ San Antonio - Austin -

Dallas - Fort Worth
Ml Total System

Source: Wilbur Smmith Associates. Inc.
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TABLE VIII-1

Estimated Fare Reveawe
(Estanates im 1988 dollars)
1998 215
Fare Fare
Segment Revenve Revewne
Stage 1
Fort Worth-Dalias-Houston $107,226,000  $264,939,500
Stage 2
Houston-San Antonio-Austin 73,164,000 201,257,000
Stage 3
San Antonio-Austin-Dallas-Fort Worth 64,224,600 164,848,300
Total $262,510,300  $631,044,800

Source:  Wilbur Smith Associates

2.  Supplemental Revenues

Supplemental revenue is income other than that generated by fares.
These additional revenues are obtained from services provided to the
passenger and the general public. The potential services that could be
offered by high speed rail have been separated into five categories:
packageexpress, concessions/rentals (station), concessions/rental (train),
rental car, and parking. Each category of supplemental revenue
addressed a potential source of income that could augment fare
revenues. A summary of total supplemental revenues by implementation
stage is shown in Table VIII-2.

TABLE VIII-2

Estimated Supplemental Revenoe
(Estimates im 1988 dollars)

1998 2015
Supplemental Supplemental
Sepment Revenues Revenves
Stage 1
Fort Worth-Dallas-Houston $ 8,382,200 $19,408,000
Stage 2
Houston-San Antonio-Austin 4,442,900 10,938,000
Stage 3
San Antonio-Austin-Dallas-Fort Worth 5,070,600 11,966,800

Assumptions used are VHS base demographics, HSR fare 67% of air fare and induced
travel and suburban stations.

Source:  Wilbur Smith Associaies



a. Package Express

Package express is considered to be overnight delivery of letters and
small packages. That type of service is currently being provided by
Federal Express, Purolator Courier, Airborne Express, United Parcel
Service, and a host of other local, regional, and national delivery
companies. As that industry is not regulated, statistics on the volume
of packages moved and the origin and destination of those packages is
not readily available. Since no single definitive source of information
on overnight express volumes was discovered, an estimate of the
potential revenues of package express delivery service was deduced
from data that was available from a variety of sources.

The Air Transport Association (ATA) receives voluntary reports of
the volume of packages and letters delivered by 21 of the largest
express carriers in the nation. However, these volumes are not broken
down by origin and destination. A method was, therefore, developed
that allowed this information to be broken down into origin and
destinations. A demographic technique, called the step down ratio
method, was used. Package express delivery volumes were assumed to
be correlated to the population. The percentage of the national
population in each city was assumed to be the percentage of the
national package express delivery volume in each city.

This methodology resulted in an estimate of the amount of package
express deliveries, in pounds, entering and leaving each city. Half of
that total was assumed to leave the city. The volume of deliveries
destined for other cities in the Triangle was assumed to correlate with
the percentage of work trips taking place between each city pair.
Based on these assumptions, an estimated volume of package express
deliveries between city pairs was obtained.

The volumes derived were for 1988, Based on historical data from
ATA and forecasts from the Transportation Research Board (TRB),
a scven percent per year growth rate was assumed to 1998. A three
percent per year growth rate was assumed from 1998 to 2015.

The average cost per pound from the ATA data was $20.00. The high
speed rail market share of package express volume was assumed to be
10 percent. Using $15.00 as the gross revenue per pound and a 10
percent market share, an estimate of gross revenues for high speed rail
was calculated for 1998 and 2015.
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The resulting estimates were compared to volume data obtained
later from the U.S. Postal Service for their Express Mail service.
The volume of express mail deliveries by the Postal Service to other
Triangle cities was in proportion to the estimates derived from the
step-down ratio method. Thus, the volumes estimated appear
reasonable.

The existing package express delivery companies have an extensive
hub and spoke network that allows quick and dependable delivery
across the nation through a well-developed pickup and delivery
system. Therefore, a high speed rail packaged express service would
have to expend considerable capital to enter a market already
serviced by several companies. The estimated revenues would also
be relatively small compared to farebox revenues. Offering a
package express service to compete with established services could
be difficult and could also detract from the major revenue
source--passenger revenues. Market penetration could possibly be
achieved by high speed rail contracting for mail service and package
delivery with the post office and existing delivery companies seeking
efficient, inexpensive transport for their priority mail. In this
manner, high speed rail could provide a short-haul delivery service,
just as it provides a convenient, short-haul passenger service.

b. Concessions/Rental (Station)

A second category of supplemental revenue would be income from
concessions and rentals at the stations. A typical station was
assumed in estimating the gross revenues from this source.

A typical station was assumed to have 5,000 square feet of leasable
space. The small number of square feet was assumed since fewer
people would be using the station as compared to an airport
terminal. Also, waiting time was assumed to be much less and
services would be available on the train, thus making the use of
station services much lower,

Lease rates per square foot vary considerably among the cities and
depend on station location and local market conditions. In order to
arrive at a cost per square foot, lease rates from airport terminals
in each of the cities was used. Lease rates from airport terminals
were assumed to best represent rail station lease rates. Based on
this assumption, a $28.35 per square foot per year revenue was
assumed.



The square footage of the typical station was multiplied by the typical
revenue, $28.35 per square foot of rental area to obtain an annual
revenue of $141,750 per station per year for 1998. The revenue was
then multiplied by the number of stations in each city pair to arrive at
revenues per corridor. A 50 percent increase in revenues per sguare
foot was assumed for 2015. The annual revenue per station in 2015 was
estimated at $212,625. These revenue estimates are in 1988 dollars.

¢. Concessions/Rental (Trains)

Food, beverage, and other services were assumed to be available on the
train. Travel by train would allow passengers more freedom of
movement and opportunities to make use of a wider array of on-board
services than other travel modes. Since there was very little
information on which to base an estimate of revenue from this source,
a per passenger expenditure of $3.00 was assumed. It was also
assumed that the net revenue for high speed rail would be 10 percent
of the gross receipts for food and beverage.

d. Rental Car

Rental car operations were assumed to be available at each destination.
The service would be provided by professional rental companies.
Supplemental high speed rail revenues were estimated as a percentage
of gross receipts, similar to contractual practice at airports.

Surveys of rental car use indicated that approximately five percent of
the passengers could be expected to rent a car and use it for an average
of two days at a rental cost of $50.00 per day. The survey also
indicated an average vehicle occupancy of 1.2 occupants. Using this
information provided by the surveys, gross car rental receipts were
calculated. Eight percent of that total was then assumed as
supplemental revenue for high speed rail. The eight percent fee was
estimated based on existing charges assessed rental car companies at
airports in each city.

e. Parking

Parking revenues represent a substantial part of supplemental revenues.
Surveys of parking at airports in each of the cities formed the basis for
the assumptions used. It was assumed that the parking would be
operated by the high speed rail system, and all parking revenues would
go directly to the system. Capital, operation, and maintenance costs for
stations include parking facilities. Surveys indicated that approximately
25 percent of the passengers in the Dallas/Fort Worth-Houston
Corridor would use station parking, whereas, only 15 percent of the
passengers in the other corridors would use this same service. It was
assumed that the vehicle remained parked for an average of two days
at a cost of $5.00 per day.
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3. Summary of Revenues

TABLE VIII3

Semamary of Total Revense
(Estimates are in 1988 dollars)

1998 2015
Total Total
Sepment Revenue! Revenoe!
Stage 1
Fort Worth-Dallas-Houston $115,608,200  $284,347,500
Stage 2
Houston-San Antonio-Austin 77,606,900 212,195,000
Stage 3
: San Antonio-Austin-Dallas-Fort Worth 69,295,200 176,815,100
TOTAL $262,510,300 $673,357,600

! Total of farecbox and supplemental revenucs.

Source: Wilbur Smith Associates
COSTS

1. Basis of Costs

The capital costs were developed in 1988 constant dollars for three
technology classes on two alternate routes. Costs were estimated on
the basis of the typical sections shown in Figure VIII-2, The
alignments were developed utilizing the most current United States
Geological Survey (USGS) maps. A total of 14 major items of work
were identified for estimating purposes as follows:

+ Earthwork » Maintenance Facilities

+ Railroad Reconstruction » Train Control

«  Trackwork » Rolling Stock

< Structures - Engineering

+ Right-of-Way + Construction Management
«  Electrification + Right-of-Way Acquisition
+  Stations « Contingencies

To allocate the cost to each leg of the Triangle, the total route was
divided into nine segments for the existing alignments and eight
segments for the independent alignment. A complete cost estimate
for each segment was developed and the cost summarized for each
Triangle leg. Unit prices were developed using State Department of
Highways and Public Transportation (SDHPT) data for earthwork
and structure items and other recent contract award prices. The
following summarizes the basis of estimate for each item.



Figure VIIl-2
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Earthwork: Earthwork unit prices used were the Texas statewide
average unit prices as reported by SDHPT. Earthwork quantities
were calculated by using existing 1" = 2000° USGS maps and by
averaging cuts and fills.

Railroad Reconstruction: Railroad reconstruction costs included
the cost of temporary and permanent relocation of existing
railroad freight lines where the high speed rail would share right-
of-way with the existing railroads. For the VHS and UHS
options, this cost also included the cost for electrical
immunization of the existing communications systems.

Trackwork: Trackwork costs were developed based on a
ballasted section with concrete ties and 115 RE rail for the HS
option and 132 RE rail for the VHS option. Trackwork cost was
not identified for the UHS option since this item of work,
excluding the concrete guideway, was included in the
"electrification” item. The guideway structure for the UHS system
was included in the item "structures.”

Structures: Two types of structures were identified: (1) Medium
to long structures including grade separations with streets,
highways and other railroads, and 2) Stream crossings with spans
in excess of 20 feet. The total cost of the grade separation
included the structure, approach, roadways, utility relocation and
right-of-way in excess of that for the HSR line.

Right-of-way: Right-of-way costs were based on unit prices per
square foot for land. These unit prices were provided by real
estate professionals in each city, using published data and recent
sales data. The cost of acquiring right-of-way from railroads was
assumed to be equal to the acquisition of adjacent land. Right-
of-way cost varied from $2,000 per acre in rural areas to $40 per
square foot in urban areas. It was assumed that the HSR line
would require one-half of the right-of-way of the Rock Island
Railroad between Fort Worth and Dallas.

Electrification:  Electrification costs included the cost of
providing traction power for VHS and UHS options. This cost
included the cost of substations, auto transformer stations,
catenaries and an average of five miles of new 138 kV
transmission line for each traction substation.

Stations: Passenger station costs included station building,
platforms, parking (surface or garages), access improvements, and
right-of-way. At certain locations, such as Dallas Union Station,
the cost included some renovation of the existing station,
additional trackwork and platforms.



+ Maintenance Facilities: Three classes of maintenance facilities
were identified and priced. The major repair shop would
perform the major rolling stock overhauls. The running repair
facilities to be located at Houston, San Antonio, and Dallas
would handle preventive maintenance and cleaning. The
maintenance-of-way facilities to be located along the route would
handle on-line right-of-way bridge and track maintenance.

+ Train Centrol: Train control costs included the complete signal
and centralized traffic control system.

+ Rolling Stock: Rolling stock costs included the cost of the power
units, coaches, and restaurant cars. The rolling stock acquisition
was separated into two purchases, one in 1997 and one in the
2007.

+ Engineering: Engineering costs were estimated at nine percent
of all above items, excluding rolling stock.

+ Construction Management: Construction Management was
estimated at three percent of all items, except rolling stock.

+ Right-of-Way Acquisition: Legal costs and other work related
to the acquisition of the necessary right-of-way was estimated at
25 percent of the right-of-way cost.

« Contingencies: An amount of five percent of all cost items was
provided to allow for omissions and contingencies.

Construction would be performed using American Railway
Engineering Association specifications and standards with appropriate
special provisions. It was assumed that all construction contracts
would be awarded on the basis of competitive bidding.

Unit prices used for the principal items of work are shown in Table
VIIi4.
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Figure VIII-3
System Capital Costs—1988 Doliars

($000)

Stage |
2,022,774

Stage 3
958.386
Stage 2
1,411,440
Source: Lichliter/l &A . Inc.
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TABLE VIII4

High Speed Rail, Unit Price Summmary (1988 Prices)

Deseription Unit Unit
Preparing RO.W. STA $1,400.00
Remove Old Pavement SY 350
Excavation CY 2.0
Embank (Dens Cont) CY 3.20
6" Lime Treated Subgrade SY 1.30
Lime (TY A or B) TON 74.00
Crushed Aggregate CY 2550
6" Cement Stabilized Base SY 6.00
8" Cement Stabilized Base SY 8.00
Asphalt Stabilized Base TON 35.00
Asphait Concrete Pavement TON 35.00
6" Concrete Pavement SY 19.00
8" Concrete Pavement SY 19.00
10" Concrete Pavement SY 18.60
Retaining Walls SF 21.00
Concrete Bridges SP 40.00
Steel Bridges SF 50.00
24" RCP LF 22,00
Inlets EA 1,400.00
Manholes EA 1,600.00
Fencing LF 11.00
Existing Track Relocation (HS) LF 82.50
Existing Track Relocation (VHS & UHS) LF 105.25
Trackwork on Grade (Double Track) LF 207.00
Trackwork on Structure (Double Track) LF 256.00
Source: Lichliter/Jameson & Associates, Inc.

Morrison-Knudsen Engineers, Inc.

C. CAPITAL COSTS

The VHS capital costs for each segment arc summarized in Tables VIII-5 and
VIII-6. To evaluate the priority of each segment of the system, estimates of
cost were prepared on a "Stand-Alone" basis. The "Stand-Alone" alternative
assumed each leg of the Triangle would be constructed independently. This
analysis, therefore, includes significant duplicated costs since each leg of the
Triangle includes infrastructure which would be common with another leg.
This analysis, therefore, was developed only for the purpose of cstablishing the
priority of construction for each leg of the Triangle.

W
Estimates of cost for the VHS option each lcg of the Triangle are presented

in Tables VIII-7 and VIII-8. These costs are based on the following staging
scenario:

Stage 1: Fort Worth - Dallas - Houston
Stage 2: Houston - San Antonio - Austin
Stage 3: San Antonio - Austin - Dallas - Fort Worth

The complete cost estimates per segment and by stage for all three
technologies are provided in Tables E-1 through E-12 in Appendix E.

The estimated capital costs for each of the three stages of development and
the total system are shown in Table VIII-9 and depicted in Figure VIII-3,



TABLE VIII-S

Texas High Speed Rail

Independent Aligmment: VHS Option

Cost Summary by Sepment ($000)

Sepment 1 2 3 4 5 6 7 8 Total
Length (Miles) 3277 6597 4853 3221 12646 28.64 5386 13005 618.49
Earthwork 5,004 19819 51885 5,736 41956 8,152 17349 45,707 195,608
Railroad

Reconstruction 18,208 6,420 0 15,124 3526 7431 8,262 0 58972
Trackwork 37,511 72921 162,840 35,774 139,483 31,720 59,836 142,196 682,282
Structures 100,008 81,990 117,110 56,865 143,316 39,747 78,943 100,170 718,149
Right-of-Way 17,500 13,723 3,601 29,764 12,800 16,724 11,044 3,153 108,307
Electrification 23,136 46575 104,862 22,740 89,281 20220 38,025 91815 436,654
Stations 10,000 5,000 0 20,000 10,000 0 10,000 0 55,000
Maintenance

Facilities 1,000 17,000 5000 57,500 4,000 1,000 17000 4,000 106500
Train Control 18,120 39,660 98,822 5000 69,054 18,790 29440 70,986 349,872
Rolling Stock

(1997) 0 0 277,700 0 191,000 0 0 305,900 774,600
Engineering 20,744 27,280 48971 22,365 46,207 12940 24,291 41222 244,021
Construction

Management 6,915 9,093 16,324 7455 15402 4313 8,097 13,741 81,340
Right-of-Way

Acquisition 4,375 3,431 200 7441 3,200 4,181 2,761 788 27,077
Contingencies 13,126 17,146 44401 14,288 38461 8261 15252 40984 191919
Total 275,647 360,058 932,415 300,053 807,686 173,478 320,300 860,663 4,030,300
Rolling Stock

(2007) 0 0 154,600 0 150,700 0 0 57,000 362,300

Segment Description

Fort Worth - Dallas Union Station

Dallas Union Station - Corsicana Junction
Corsicana Junction - Houston 610 Junction
Fouston 610 Junction - Houston Downtown
Austin SW Junction - Austin Downtown
Austin SW Junction - San Marcos

San Marcos - San Antonio

San Marcos - Houston 610 Junction

00~ & N+ W

Source: Lichliter/fameson & Associates, inc.
Morrison-Knudsen Enginecrs, inc.
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TABLE VIII-6

“ Texas High Speed Rail

Existing Alginment: VHS Option
Cost Summary by Segment ($000)

Segment 1 2 3 4 5 [9 7 8 9 Total
Length (Miles) 2.7 5460  203.92 500 156.75 0.72 27.27 5273 15231 686.07
Earthwork 5,004 16333 64,077 611 48438 Q 7940 16951 49588 208,943
Railroad

Reconstruction 18,208 18,577 - 68,939 0 50,331 800 12,367 14,630 38,090 221,941
Trackwork 37511 61,172 223,739 5930 172814 973 30,043 58821 166.695 757,698
Structures 100,008 90,014 206939 16,072 201,852 5,168 36,118 80,785 160,709 897,665
Right-of-Way 17500 15,745 23,028 10,000 41314 3,040 13530 10,592 15,207 149,956
Electrification 28,000 37,750 142,500 0 107,250 0 24500 36750 107,250 484,000
Stations 10,000 5000 10,000 10,000 10,000 0 0 10,000 10,000 65,000
Maintenance

Facilities 1,000 17,000 5,000 57500 4,000 0 1,000 17,000 4,000 106.500
Train Control 18,120 33,050 114,110 5,000 85,730 0 18370 28970 85,730 389,080
Rolling Stock

(1997) 0 0 307700 0 191,000 0 0 0 305,900 804.600
Engineering 21,182 26518 77250 9460 64,956 898 12948 24,705 57354 295,270
Construction

Management 7,061 8839 25,750 3,153 21,652 299 4,316 8,235 19,118 98,423
Right-of-Way

Acquisition 4,375 3,936 5,757 2500 10,329 760 3,383 2,648 3,802 37,489
Contingencies 13,398 16,697 63,739 6,011 50483 597 8226 15504 51,172 225,828
TOTAL 281,367 350,631 1,338,528 126,238 1,060,147 12,535 172,741 325,590 1,074,615 4,742,395
Rolling Stock

(2007) 0 0 154,600 0 150,700 0 0 0 57,000 362,300

Segment Description

Fort Worth - Dallas Union Station

Dallas Union Station - Corsicana Junction
Corsicana Junction - Houston 610 Junction
Houston 610 Junction - Houston Downtown
Corsicana Junction - Austin SW Junction
Austin SW Junction - Austin Downtown
Austin SW Junction - San Marcos

San Marcos - San Antonio

San Marcos - Houston 610 Junction

O 00N AW N -

Source: Lichhter/Jameson & Associates, Inc.
Mormnson-Knudsen Engineers, Inc.
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TABLE VIII-7

Texas High Speed Rail
Staging
Independent Aligmment: VHS Option
Cost Summary ($000)
Stage 1 Stage 2 Stage 3
Item Houston- Houstos- San Antonio-Austin-
Dallas-Ft. Worth Austin-San Antonio Dallas-Ft. Worth
Length 279.48 21255 126.46
Earthwork 82,444 71,208 41,956
Railroad Reconstruction 39,753 15,693 3526
Trackwork 309,047 233,752 139,483
Structures 355,973 218,860 143,316
Right-of-Way 64,588 30,920 12,800
Electrification 197,313 150,060 89,281
Stations 35,000 10,000 10,000
Maintenance Facilities 80,500 22,000 4,000
Train Control 161,602 119,216 69,054
Rolling Stock (1997) 277,700 305,900 191,000
Engineering 119,360 78,454 46,207
Construction Management 39,787 26,151 15,402
Right-of-Way Acquisition 16,147 7,730 3,200
Contingencies 88,961 64,497 38,461
Total Cost ($000) 1,868,174 1,354,440 807,686
Cost per Mile (3000) 6,684 6,372 6,387
Rolling Stock (2007) 154,600 57,000 150,700
Source: Lichlter/Jameson & Assocates, inc.
Momson-Knudsen Engineers. inc.
TABLE VIII-8
Texas High Speed Rail
Staging —
Existing Alginment VHS Option
Cost Summary ($000)
STAGE 1 STAGE 2 STAGE 3
Item Houston- Hoaston- San Antonio-Austin-
Dallas-Ft. Worth Austin-San Antonio Dallas-Ft. Worth
Length 296.29 233.03 156.75
Earthwork 86,026 74479 48,438
Railroad Reconstruction 105,724 65,887 50,331
Trackwork 328,353 256,532 172,814
Structures 413,033 282,780 201,852
Right-of-Way 66,273 42,369 41,314
Electrification 208,250 168,500 107,250
Stations 35,000 20,000 10,000
Maintenance Facilities 80,500 22,000 4,000
Train Controt 170,280 133,070 85,730
Rolling Stock (1997) 307,700 305,900 191,000
Engineering 134,409 95,905 64,956
Construction Management 44,803 31,968 21,652
Right-of-Way Acquisition 16,568 10,592 10,329
Contingencies 99,846 75,499 50,483
Total Cost ($000) 2,096,765 1,585,482 1,060,147
Cost Per Mile ($000) 7,077 6,804 6,763
Rolling Stock (2007) 154,600 57,000 150,700
Source: Lichliter/Jameson & Assocuates, Inc.

Morrison-Knudsen Engineers. Inc.
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D. OPERATIONS AND MAINTENANCE (O&M) COSTS

O&M costs consist of two components: fixed and variable. The fixed portion
includes those costs related to the system which do not appreciably change
with the number of riders or number of trains running, such as central
administration, traffic control center, and the staffing of passenger stations

(sec Table VIII-10 for independent alignment and Table VIII-11 for existing
alignment).

The variable portion of the costs are those affected by ridership and are a
function of train-miles such as: electrical energy, rolling stock maintenance
and train crews (see Table VIII-12 for independent alignment and
Table-VIII 13 for existing alignment). Annual train-miles are computed as the
product of the total number of trains by the distance traveled and the number
of days - assuming 80 percent of the weekday travel for weekends.

O&M costs not included in these tables but incorporated in the financial
analysis arc:

» Advertising (expenditures to promote ridership of the system and
revenues from advertising of others permitted within the trains and
facilities).

»  Ticket sales costs - agents’ fees or other costs of ticket sales (except for
passenger station staff).

O&M costs are expected to increase with time due to the increase in ridership
projected to the ycar 2015. Although an increase in train-miles was calculated
for year 2008 when the fleet second purchase was assumed, this value was not
used. Instead, an all-encompassing incfease of 2.0 percent per annum was

applied during the financial analysis to the 1998 O&M costs over the period
from 1998 to 2015.

The O&M costs of the "Stand-Alone Scenario” for all three technologies arc
presented in Tables E-13 through E-20 in Appendix E.

Table VIII-9

Estimated Capital Costs, VHS Option, Independent Alipnment

(1988 Dollars)

Estimated Costs Stage 1 Stage 2 Stape 3 Total
Construction” 1,509,739,000 1,009,890,000 600,686,000 3,120,315,000
Right-of-Way /w 38,650,000 16,000,000 135,385,000
Rolling Stock | 432,300,000 362,900,000 341,700,000 1,136,900,000
Total $2,022,774,000 $1,411,440,000 $958,386,000 $4,392,600,000
Annual Operation $62.740.000 339,800,000 $25.,030,000 3127,520.000

& Maintenance

" Includes Engineering and Contingencies




TABLE VIII-10

Texas High Speed Rail Stody
Cost Estimate, independent Alignment, YHS Technology
Operations and Maintenance Costs — Fixed Costs

Costs Per Year - Staging Scenario

Basis of
Quantity Implementation Stage
Stage 1: Stage 2: Stage 3: Total
Item Refer. Rate
Fort Worth- Houston- San Antonio-
Dallas-Houston Austin- Austin-Dallas-
San Antonio Fort Worth
Amount Amouant Amount Amount
Fixed Operating Costs
Administration LS 1 $1,000.000 30 S0 $1,000,000
Insurance LS 1 $5,000,000 30 S0 $5,000,000
Traffic Control LS 1 $1,000,000 30 30 $1,000,000
Electrical Demand Charge RTE-MI 1 36,417,000 $4,899.000 $2.898,000 $14,214,000
Staff for Pass. Stations $5,000,000 $3,000,000 S0 $8,000,000
Subtotal $18,417,000 $7,899,000 $2,898,000 $29,214,000
Maintenance of Fixed Facilities
Right-of-Way and Track TRK-MI 1 34,464,000 $3,408,000 $2,016,000 $9.888,000
Signailing RTE-MI 1 35,580,000 $4.260,000 $2,520.000 $12,360,000
Administration Building CAP.COST 1.0% $40,000 50 30 $40,000
Passenger Stations CAP.COST 1.0% $500.000 $300,000 30 $800,000
Maintenance [Facilities CAP.COST 0.5% $200,000 $0 S0 $200,000
Electrification CAP.COST 2.0% $4,155,000 $3,285,000 $2,070,000 $9.510,000
Subtotal $14,939,000 $11,253,000 $6,606,000 $32,798,000
TOTAL $33,356,000 $19,152,000 $9,504,000 $62,012,000

Source: Momson-Knudsen Engineers, inc.
Lichliter/Jameson & Associates, Inc.
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TABLE VIII-11

Texas High Speed Rail Study
Cost Estimate, Existing Alignment - VHS Technology
Operations and Maintenance Costs — Fixed Costs

Costs Per Year - Staging Scenario

Basis of
Quantity Implementation Stage
Stage L: Stage = Stage X Total
Item Refer. Rate
Fort Worth- Houston- San Antonio-
Dallas-Houston Austin- Austin-Dallas-
San Antonio Fort Worth
Amosnt Amount Amount Amount
Fixed Operating Costs
Administration LS 1 $1,000,000 30 S0 $1,000,000
Insurance LS 1 35,000,000 $0 SO $5,000,000
Traffic Control LS 1 $1,000,000 30 30 $1,000,000
Electrical Demand Charge RTE-MI 1 36,831,000 $5,474,000 33,611,000 $15,916,000
Staff for Pass. Stations $5,000,000 $3,000,000 30 $8,000,000
Subtotal $18,831,000 $8,474,000 33,611,000 $30,916,000
Maintenance of Fixed Facilities
Right-of-Way and Track TRK-MI 1 $4,752,000 $3,808.000 $2,512,000 $11,072,000
Signaling RTE-MI 1 $5,940,000 $4,760,000 $3,140,000 $13,840,000
Administration Building CAP.COST 1.0% $40,000 $0 $0 $40,000
Passenger Statjons CAP.COST 1.0% $500,000 $300,000 30 $800,000
Maintenance Facilities CAP.COST 05% $200,000 30 $0 $200,000
Electrification CAP.COST 2.0% $4,155,000 $3,285,000 $2,070,000 $9,510,000
Subtotal $15,587,000 $12,153,000 $7,722,000 $35,462,000
TOTAL $34,418,000 $20,627,000 $11,333,000 $66,378,000
Source: Mornison-Knudsen Engineers, Inc.

Lichliter/Jameson & Associates, inc.
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TABLE VIII-12

Texas High Speed Rail Study

Cost Estimate, [ndependent Alignment, VHS Technology

Operations and Maintenance Costs — Variable Costs

Costs Per Year - Staging Scenario

ILmplementation Stase
Stage I: Stage 22 Stage 3: Total
Item
Fort Worth- Houston- San Antonio-
Dallas-Houston Austin- Austin-Dallas-
San Antonio Fort Worth
Amount Amount Amouant Amount
Routine Servicing $4,048,000 $3.871,000 $2,337,000 $10,256,000
Cleaning $2,024,000 $1,935.500 $1,168,500 $5,128,000
Major Repair $2,024,000 $1,935,500 $1,168,500 $5,128,000
Energy $4.371,840 $4,180,680 $2,523,960 $11,076,480
Train Crew $4,048.000 $3.871.000 $2,337,000 $10,256,000
TOTAL (1998) $16,515,840 $15,793,680 $9,534,960 $41,844,480
TOTAL (2008) $26,736,200 $19,743,100 $14,932,800 $61,412,200
Source: Mornson-Knudsen Engineers. Inc.
Lichliter/Jameson & Associates. {nc.
TABLE VIII-13
Texas High Speed Rail Study
Cost Estimate, Existing Alignment, VHS Technology
Operations and Maintenance Costs — Variable Costs
Costs Per Year - Staging Scenario
Implementation Stape
Stage i: Stage % Stape 3: Total
Item
Fort Worth- Houston- San Antonio-
Dallas-Houston Austin- Aostin-Dallas-
Sam Antonio Fort Worth
Amount Amount Amoant Amouant
Routine Servicing $4,291,000 $3,765,000 $2,467,000 $10,523.000
Cleaning $2,145,500 $1,882.500 $1.233,500 $5,261,500
Major Repair $2,145.500 $1,882,500 $1,233,500 $5,261,500
Energy $4,634.280 $4,066,200 $2,664,360 $11,364,840
Train Crew $4.291.000 $3.765.000 $2.467.000 $10.523.000
Total (1998) $17,507,280 $15,361,200 $10,065,360 $42,933,840
Total (2008) $28,343,800 $19,200,500 $13,725,100 $61,269,400

Source: Morrison-Knudsen Engineers, [nc.
Lichliter /Jameson & Associates, Inc.
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E. CONCLUSIONS

Revenue Forecasts and System Costs - Based on the assumptions developed
regarding the HSR and existing transportation modes, the high speed rail
system would be expected to generate over $260 million per year by 1998 if
the entire system were in place. The first stage (Fort Worth - Dallas -
Houston) was estimated to generate nearly $116 million in 1998, increasing
to over $284 million by year 2015. The full system was estimated to generate
over $673 million in 2015 (all estimates in 1988 dollars). The estimated
capital cost of the completed HSR system, in 1988 dollars, would be
$4,392,600,000. Operating and Maintenance (O&M) costs for the entire HSR
system were estimated to be approximately $186 million per year. For only
the first stage of development, O&M costs were estimated to be
approximately $79 million.
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Implementation of the Texas high speed rail system would be economically sound
based on a specific set of current conditions and assumptions. A phased approach
is recommended for financing the system which would employ a combination of
both public and private sector involvement. The system should generate sufficient
passenger and supplemental revenues to support projected annual operating and
maintenance costs along with debt service requirements associated with the capital
costs of the system.

The plan of finance would be a multifaceted funding program. The magnitude
of the construction and operating and maintenance costs, as they correspond to
the timely generation of passenger and supplemental revenues, dictates
participation from several sectors. It is anticipated that financing of the system
would be a combination of public and private sector financing, with initial financial
advances from governmental entities. Financing of the program is obviously
sensitive to changes in interest rates in the market place. A blended interest rate
of 8.0 percent (notes and bonds) was assumed for the project financing.

A. PUBLIC SECTOR FINANCING

1. HR 4333

Recent passage of the Technical and Miscellaneous Revenue Act of 1988
(HR 4333) provides the key to financing a majority of the HSR project.
This act provides for tax-exempt revenue bond financing for construction

of HSR systems (not including rolling stock). Some key features to the
Act are:

a. To be a qualifying facility for tax-exempt financing, trains must

operate at average speeds in excess of 150 miles per hour between
stations;

b. HSR rail facilities are accorded the same treatment as airport
bonds with the following exceptions:

(1) The facilities financed with the proceeds of such bonds need
not be governmentally owned; however, any private owner
must make an irrevocable election not to claim depreciation
or take any tax credit with respect to the bond financed
property;

(2) Twenty-five percent of each issue must receive an allocation
from the state private activity bond volume limitation; and,

(3) Any proceeds of an issuc not spent within three years of the
date of issuance must be used to redeem outstanding bonds.
Redemption must occur no later than six months after the
date that is three years from the date of issuance.

SECTION IX
FINANCE

A phased approach is recommended for
financing the system.

The Technical and Miscellaneous Revenue Act
of 1988 provides the key to financing a ma-
jority of the HSR project.

Tax-exempt financing is available for systems
with average speeds in excess of 150 miles
per hour.

IX-1



c. Tax-exempt facility bond funds cannot be used for the purchase of
rolling stock.

It is anticipated that an agency of the State, empowered by the Legislature
to plan, develop, operate and maintain the system, as well as issue tax-
exempt debt, would be thé¢ issuing entity. While tax-exempt financing
would be somewhat dependent upon the availability of state allocated
monies for private activity type projects, the overall interest cost associated

with financing such a system is greatly reduced through the use of tax-
exempt debt.

The public sector would also be called upon to provide supplemental
funding in ways other than providing financing programs. It is expected
that federal and/or state agencies who have historically been involved in
the funding of transportation type projects would also be potential sources
of financial advances, as well as various local public authorities.

2. Tax-Exempt Debt Structure

Tax-exempt debt would be structured and issued on a timetable to provide
the most attractive financing package to the market place at the time of
funding. Debt would be expected to be offered as both short-term notes
and long-term bonds. Notes and bonds would be issued with either a
variable interest rate structure or on a fixed rate basis. The issuance of
variable rate debt would initially permit the system to achieve low interest
rates historically associated with the short-term end of the tax-excmpt yield
curve. Variable rate debt would, however, run the risk of increased
interest rates in the future should tax-exempt interest rates, in general,
increase. On the other hand, fixed rate debt issues would enable the
system to lock-in a specific interest rate at the time of issuance, thus
eliminating the risk of rising interest rates through maturity.

a. Note Issuance
Because the Technical and Miscellancous Revenue Act of 1988
stipulates that all proceeds from the issuance of tax-exempt debt
for high speed rail facilities must be used within three years of
issuance, separate note issues would be issued throughout the
construction period.

As funding will be provided for a system with no previous
operating history, it is planned to further secure the notes with
letters of credit issued by banks or lending institutions with credit
rating levels of "AAA" or "AA" or by the use of another type of
similarly rated credit enhancement. Unless market conditions
dramatically change by the time debt is issued, one or both of the
credit enhancement alternatives will be necessary to successfully
market the notes and achieve the lowest interest costs.



b. Bond Issuance

Long term bonds would be structured to provide funds to defease the
notes as they mature and to amortize the capital costs of the system
over its operating life. An investment grade rating of at least "A"
would be required, otherwise, a bond insurance policy would be
obtained on the bonds. Long term bonds would be structured to
provide at least a 1.25 times annual debt service coverage, to provide
adequate debt coverage to satisfy the rating agencies, insurance
companies, and investors. Sufficient excess revenues would also be
provided to ensure that the franchisee (responsible for financing the
rolling stock) is provided 2 rcasonable Tate of return on their
investment.

The structure of the bonds would be a combination of serial coupon
bonds and discount bonds, such as capital appreciation bonds. The
combination of these bonds would allow interest costs to be reduced
in the early years of system operation to offset initial low passenger
and supplemental revenues.

B. PRIVATE SECTOR FINANCING

Private sector funding assistance would be solicited from contractors,

franchisees, and vendors involved in developing and equipping the project.

Within this "value added" category are developers to whom development

rights to construct stations would be awarded, or to entities whose programs

or businesses along the service routes would be greatly enhanced by existence

of the system. Stations developed in the major citics and suburbs could

potentially be completely funded by the local public sector or private  Stations developed in the major cities and

developers. It is anticipated that the rolling stock could be fundcd by the suburbs could potentially be completely fund-
A . X R ed by the local public sector or private

franchisee and its lenders since, by law, tax-exempt financing under HR 4333 o 0i0pers.

is not currently available for rolling stock. The franchisee would be expected

to receive an internal rate of return on its investment payable from excess

revenues generated, once the system is in place and fare service is begun.

C. FINANCIAL FEASIBILITY

The following procedures were utilized in analyzing the financial feasibility of
the HSR system:

«  Cash flows in 1988 dollars were projected based upon estimated capital
and operating costs and passenger and supplemental revenues for High
Speed (HS), Very High Speed (VHS) and Ultra High Speed (UHS)
technologies for each of the following routes, operating as stand-alone
corridors, using identical assumptions:

« Fort Worth - Dallas - Houston
» Houston - San Antonio - Austin
« San Antonio - Austin - Dallas - Fort Worth
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Each cash flow was evaluated in terms of annual debt service coverage
produced throughout the maturity of the debt issued. Table IX-1
summarizes the comparative financial results:

TABLE IX-1
Comparative Analyses of Each Corridor and Each Technology (1988 Dollars)

Annual Annsal
Dollar Amount Debt Service Debt Service

Note Issoes Coverage Coverage

Technology Corridor® Costs (000°s) (000’s) (2005) (2015)
HS Stage 1 $1,272,082 $1,580,310 0.45x 0.50x
HS Stage 2 1,070,982 1,332,405 0.49x 0.55x
HS Stage 3 1,414,839 1,757,550 0.38x 0.45x
VHS Stage 1 1,555,474 1,927,620 0.83x 0.98x
VHS Stage 2 1,318,594 1,635,830 0.71x 0.87x
VHS Stage 3 1,711,172 2,120,850 0.39x 0.42x
UHS Stage 1 3,788.294 4,677,010 0.45x 0.49x
UHS Stage 2 3,098,886 3.828,490 0.45x 051x
UHS Stage 3 4,073,897 5,025,645 0.27x 0.32x
Stage 1 -  Fort Worth - Dallas - Houston

Stage 2 -  Houston - San Antonio - Austin

Stage 3 -  San Antonio - Austin - Dallas - Fort Worth

Source: Underwood. Neuhaus & Co..Inc.

The above economic analysis indicated the following:

VHS Technology has the most favorable ratio of revenues to capital cost
relative to the other technologies.

The HSR system, utilizing VHS technology, should be implemented in
the staged construction plan as indicated above.

STAGED FINANCING

1. General

In the staging of each leg of the total HSR system, economies of scale
would be created by common right-of-way, trackwork, structures, and
other infrastructure being utilized by more than one leg. This
arrangement would increase the operating efficiency of the system since
overall construction and operating costs would be reduced while passenger
revenues would remain unchanged. Supplemental revenues would only

moderately change. Staging of the HSR system development would be
accomplished as follows:

» Stage 1 - Fort Worth - Dallas - Houston
» Stage 2 - Houston - San Antonio - Austin
» Stage 3 - San Antonio - Austin - Dallas - Fort Worth



2 Assumptions for Tax-Exempt Debt issues

The following assumptions were made concerning the tax-exempt debt
issues:

» System Staging - It was assumed that the HSR system would be
implemented in stages as defined above and in four year increments,

as follows:

Corridor Construction Period
Fort Worth - Dallas - Houston July 1991 - December 1997
Houston - San Antonio - Austin July 1995 - December 2001
San Antonio - Austin - Dallas - Forth Worth July 1999 - December 2005

+ Inflation - Capital/construction costs, operating and maintenance costs
and passenger and supplemental revenues were inflated by two
percent per year from 1988 dollar levels. Revenues and operating and
maintenance costs for each staged corridor were inflated during the
first eighteen years of operation and remained constant thereafter.

» Interest Rates - Interest rates were assumed to be at current market
(1988) levels of approximately 8.0 percent on all serial coupon
maturities and 8.15 percent on all capital appreciation bonds.

+ Governmental and Other Financial Advances - It was assumed that
$114,678,000 of advances for the entire system ($99,721,000 for
Stage 1 and $14,957,000 for Stage 2) would be received from
governmental entities or other sources for pre-construction
engineering and right-of-way determination. The specific sources of
such funding were not identified; however, they were assumed to be
available at the commencement of construction for Stages 1 and 2. 5 .0 .o (o preliminary engineering and
Dollars generated in excess of 1.25 times debt service coverage were  right-of-way would be repaid when the full
designated for repayment of financial advances. system is complete.

» Construction Fund Drawdowns and Investment Rates - The note
proceeds required for construction in a particular year were assumed
to be drawn down in equal installments. Construction funds were
assumed to be invested at the note yield in United States Treasury
securities until funds would be utilized. In order to abide by current
federal tax laws, the investment rates would not exceed the note yield.
All investment earnings on construction funds would flow back to the
construction fund for additional construction needs.

+ Capitalized Interest - Interest was capitalized on the notes through the
construction period and would be sufficient to cover all letters of
credit fees and debt service on the notes. Capitalized interest funds
were assumed to be invested in United States Treasury securities at
the note yield until funds would be utilized. All investment earnings
on capitalized interest funds would flow back to the capitalized
interest fund for interest costs during construction.



System Financing Sources

Total System — Includes Inflation
($000)

Revenue Bonds
$3,719,185

g Public Sector
: $114,600

Private Sector
$1,188.900

Source: Underwood. Neuhaus & Co..Inc.

System Revenues Available 1998-2031

After Debt Service
(3000) Franchisee
$2,538,000

Contribution
Repayment

$249,493

Net Revenue
$1,529,898

Source: Underwood, Neuhaus & Co..Inc.
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Principal Amortization - Principal would be amortized on the long-
term bond issues for a 30 year period. The issues were structured to
provide proportional debt service in relation to projected revenues.

Debt Service Reserve Fund - A debt service reserve fund would be
established for the long-term bonds in an amount equal to average
annual debt service requirements. The reserve fund was assumed to
be completely funded from bond proceeds and would be invested at
the bond yield. Annual earnings would be used to pay debt service
with the reserve fund itself applied to pay debt service on the final
maturity of the bonds.

Cost of Issuance and Underwriter’s Discount - For each note issue and
each long-term bond issue, costs of issuance and underwriter’s discount
were assumed to total 1.25 percent of the proceeds‘amount of each

issue. e

3. Summary of Findings

The financial results of the staged scenario is summarized below. The.
detail of the financial analysis for the total HSR system and each staged
corridor is included within the financing analysis contained in Appendix G.

The cash flows included herein project the financial performance of the
HSR system based on the above assumptions.

Total HSR System

Cash flow generated ranges from a low of $18.6 million in 1998 to a
high of $166.2 million in the years 2023-2030.

Average gross annual debt service coverage is approximately 1.26
during the debt service period.

A $114.6 million advance is required in order to achieve the projected
1.25 debt service coverage.

The cash flow projects a cumulative $2.5 billion to repay franchisee
investment, $249 miilion to repay system advances, and a $1.53 billion
cumulative net cash flow in the year 2031, the year of the final
maturity debt issued to finance Stage 1.



Stage 1 - Fort Worth - Dallas - Houston

This first stage would require an advance of $99.7 million to finance
a portion of the right-of-way and preliminary engineering design in
years 1991-1993 in order to realize sufficient debt service coverage.

Annual gross cash flows generated range from $18.6 million in 1998
to $67.4 million in the years 2015-2030.

Approximately $1.4 billion is generated from 1998 through 2031 to
repay capital investment and provide a return to franchisees and
private investment in station construction.

System Financing Sources Systern Revenues Available

Stage 1 - Includes inflation After Debt Service

(3000) Public Sector ($000) Franchisee
$99,700 $1,356,423

Private Sector
$464,300

Revenue Bonds

t Re
$1,658.376 1:7045 1(\;:nue
Source: Underwood, Neuhaus & Co..Inc. Source: Underwood, Neuhaus & Co.lnc.

Stage 2 - Houston - San Antonio - Austin

This stage would generate annual gross cash flow ranging between
$11.0 million in 2003 to a high of $57.1 million in 2019 through 2031.

An initial advance of $14.9 million would be required to pay a portion
of the preliminary engineering design and right-of-way determination
in order to maintain debt service coverage equal to 1.25.

Revenue generated to repay capital investment and provide a return
on the investment to franchisees and private investment are $787.3
million from 2002 through 2031.

System Financing Sources System Revenues Available 2002-2031
Stage 2 - Includes Inflation After Debt Service
(5000) Public Sector (8000) Franchisee

$14.900 $787.282

Private Sector
$372.900

Revenue Bonds ?Se; IR;(‘;;nuc
$1,256,628 ,
Source: Underwood. Neuhaus & Co..Inc. Source: Underwood, Neuhaus & Co..Inc.

Note: Revenues reflect amounts generated through 2031,
Additi are avatiable subsequent to 1his date.

(See Appendix G.)
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Stage 3 - San Antonio - Austin - Dallas - Fort Worth

» The construction and implementation of this final stage would produce

gross annual debt service coverage exceeding 1.33 with zero initial
advances.

"+ This stage would generate $249 million of excess cash flow through
the year 2031 to repay the initial advances of Stages 1 and 2 with $395
million generated from net cash flows to repay capital investment to
franchisees and other private investment.

L

System Financing Sources System Revenues Available 1998-2031
Stage 3 - Includes Inflation After Debt Service
($000) ($000)

Franchisee
$394,542

Private Sector
$351,700

Net Revenue
$263,028
Revenue Bonds Contribution
$804,181 $249,493
Source: Underwood, N.:uhlus & Co.inc. Source: Underwood, Neuhaus & Co..Inc.

Note: Revenues reflect amounts generated through 2031.
Additional revenues are available subsequent to this date.
(See Appendix G.)

E. CONCLUSIONS

The financial analysis and findings herein outlined indicate that the Texas
high speed rail system, when constructed in stages, is an economically sound
project. An integral part of the financing includes the advancement of funds
for preliminary work on the system design prior to incurring substantial
interest costs for permanent long-term financing. The analysis indicates
substantial cash flow can be generated to entice the investment of capital from
rolling stock suppliers and other private interests; however, this investment and
the securing of private resources is critical to the success of the
implementation of high speed rail in Texas.
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A. TEXAS’ PRESENT ECONOMIC POSITION ) SECTION X

o ) ECONOMIC IMPACTS
Texas has been recovering from the effects of oil price devaluation for some
time. Leading the recovery is growth in the services industry which has added
thousands of jobs in Texas during the latter part of 1987 and 1988.
Manufacturing, especially durable manufacturing, is also strong. Industries
that produce capital goods, such as transportation equipment and fabricated
metal products, continue to create new positions. The government sector is
somewhat a dichotomy - job growth continues to occur at state and local
levels while federal employment declines. However, the role of the federal
government in Texas is quite important, due to the variety of endeavors
dependent upon federal funds.

The remainder of Texas’ economy is stagnant, as the shortage of investment
capital and the reduction in disposable income over the last several years are
still holding down spending. There is ample evidence, however, that Texans
are actively working to stimulate economic development. In the meantime,
the recovery continues a slow but steady pace and it is expected that current
trends will remain stable for 1989.

Texas' recovery continues at a slow but steady
pace.

Although they may depend upon each other for business, retail, and
commercial inter-action; the five cities which comprise the terminals for the
Texas Triangle each have their own individual economic indicators:

1. Dallas

As the financial center of Texas, the economic base of Dallas has been
hit hard over the 18 months of 1987 and mid-1988. Most of the problem
loans of the {inancial institutions are tied to real estate and development.
As the rate of non-performing loans has risen, economic growth has
dropped to zero. Despite these problems, there are some positive signs
for the Dallas economy. Manufacturing, of which "high tech” has a
significant share, has experienced a rise in exports as a result of the lower
dollar. In addition to being a financial center, Dallas is also a center of
commerce, especially retail trade.  Indications are that trade is
outperforming the economy as a whole. The Dallas/Fort Worth

International Airport complex is a major asset and a job generator for the
Dallas market.



2. Fort Worth

The transportation complex surrounding Dallas/Fort Worth International
Airport continues to stimulate economic growth in the Fort Worth area,
creating jobs in the transportation, manufacturing and wholesale trade
industries. Over 25 percent of the economic output of Fort Worth is
derived from the manufacturing industries which have taken advantage of
the improved international trade climate. Defense related manufacturing,
in particular, is a large element of the Fort Worth economy. Trade,
finance, insurance, real estate, and construction are all suffering varying
degrees of hardship; however, industries that sell their products outside the
area are balancing the economy.

3. Houston

The Houston economy has strongly improved during 1987 and 1988,
although the depths of the recession helped exaggerate the percentage
rate of recovery. With the exception of the development-related sectors
of the economy (including the financial sector), all industries are showing

employment gains during the past year. There are several factors which
account for this expansion:

» The low starting base - most industries have not approached the pre-
recession peak level of employment.

» Consolidation of many field operations at the headquarters in
Houston, with mining the prime example.

+ The national export boom in manufactured goods, many of which are
produced in, and shipped from, Houston.

» The rclatively low cost of doing business in Houston, especially as
compared to non-Texas urban areas.

4. Austin

The traditional base of the Austin economy has been government. As
the State Capitol and home to the principal campus of the University of
Texas, almost 30 percent of the wage and salary jobs in the metropolitan
area come from the public sector. The perception of Austin as having a
high quality of life has combined with the research capabilities at UT to
make the city an attractive site for "high tech” manufacturing firms, a trend

well evidenced by the location of two major research consortiums in the
last five years.



Austin experienced a tremendous real estate boom in 1983-1985, with
substantial overbuilding, particularly commercial office buildings. Austin
has had the highest vacancy rate of office buildings in the nation for some
time. Although absorption may be picking up, it will be some time before
excess capacity is absorbed. The ripple effect of overbuilding has

damaged not only the real estate community, but the financial sector as
well.

5. San Antonio

The relative stability of the San Antonio economy can be traced to two
principal factors - government and tourism. With five Air Force bases
in the area, a large Army base, and a huge retired military population, the
federal government is the source of income for many San Antonio
residents. Since this income is not affected by state or local economic
conditions, San Antonio has been well positioned to weather much of the
economic woes that have afflicted Texas since 1984. Tourist dollars
represent another source of sales and income that are not affected
substantially by Texas trends. Recent openings of new tourist attractions
and hotels will expand the assets of this industry. Another industry being
developed is "bio-technology”, with several research centers and a number
of firms beginning to create and market products for a variety of
applications. San Antonio also serves as a financial center for much
activity on the border.

B. TEXAS' ECONOMIC OUTLOOK

The current problems of the Texas economy should be largely overcome
within the next several years as the majority of the restructuring of the
financial industry will likcly have occurred. The resurgence of the
manufacturing industries and such diverse factors as international trade with
Mexico and the attractive business climate of the State should help Texas run
slightly counter-cyclical to the expected national recession in 1989 or 1990.
The Texas economy is expected to diversify and expand in the next 25 years.

The recovery of the Texas economy will result in associated growth in
economic health of the five Triangle cities. Dallas’ long-term economic
outlook is good. The problems with the area’s financial sector are not
expected to persist beyond the next five years, which leads to the projection
that economic expansion in Dallas should exceed that of Texas within the next
scveral years. More than many other Texas cities, Fort Worth’s economy
more closely parallels that of the nation as a whole. Fort Worth is forecasted
to expand more rapidly than Texas as whole, both in the short and long term.
Houston is expected to be the growth leader in Texas over the next three
years, with a rate of real overall expansion that should be almost double that

The Texas economy is expected to diversify
and expand in the next 25 years.

Problems with Dallas’ financial sector are not

expected to persist beyond the next five years.

Fort Worth's economy shouid expand more
rapidly than Texas as a whole.



Houston should be the growth leader in Texas
over the next three years.

Austin and San Antonio should enjoy solid
growth over the next several decades.

Indirect benefits are often the deciding factor
when an expenditure of public funds is being
considered.

of the state as a whole. Long term growth rates in Houston should level
somewhat, but are expected to remain solid. Austin will continue to absorb
excess office space and clear non-performing loans that are stunting its real
estate market. Following these improvements in its economic posture, Austin
should enjoy solid growth through the next several decades. San Antonio
should experience a solid expansion in its economic posture over the next

three years and beyond, primarily due to its solid foundation in military and
tourism spending.

C. EFFECT OF HIGH SPEED RAIL ON THE TRIANGLE ECONOMY

Whenever an investment of the magnitude of the Texas high speed rail project
(Texas HSR) is under consideration, careful evaluation must be made of both
the costs and benefits of implementation. At the same time, the question of
a project’s costs and benefits must be posed in tcrms appropriate to the
situation at hand. Cost-benefit analysis is a bedrock of many business
decisions. If the anticipated direct revenues to be derived from a given course
of action outweigh the corresponding direct outlays, then the decision typically
is to proceed. When the proposed project involves the expenditure of a
substantial amount of public funds, however, the criteria used to evaluate
financial feasibility shift to broader social considerations. In addition to the
direct costs and benefits associated with the initiative, certain indirect
"spillovers" must be factored into the equation. For example, indirect costs
such as a negative impact on the environment may prevent the construction
and operation of a facility which would otherwise have been built. On the
other hand, indirect benefits are often the deciding factor when an expenditure
of public funds is being considered. In many instances, direct benefits alone
cannot justify spending for socially desirable public goods.

The focus of this analysis was on the direct, indirect, and "spillover” benefits
which would accrue to the State and its major urban areas if the HSR is built.
The benefit stream would not be limited, however, to fees collected for the use
of the train. Whenever an infusion of funds occurs, there arc multiplier, or
"ripple", effects on spending, income, and job creation throughout an area.
This economic analysis examined the multiplier impact for both the initial
capital investment for construction and the funding of ongoing operations, as

well as the effect of the expected increase in tourist activity in Texas’ major
urban areas.



In addition to -these obvious direct and indirect outlays, the potential economic :'gw“rg x’;(;;n ditures as a Result
development implications of adding a resource such as the HSR to the asset  of the Texas HSR

base of the state was explored. This element of the analysis is based on
assumptions regarding the "value-capture” of goods and services that are
presently purchased outside Texas and the creation of new expenditures for
industrial targeting. More specifically, two scenarios were developed.
Although both are extremely cautious, they revealed the possibilities inherent
in a project of this nature. A synopsis of target industry potential generated
by high speed rail was also included. In summary, the study provided a
complete analysis and review of the expected and potential economic benefits
that may be derived from the HSR. All expenditure and earning amounts are
expressed in constant 1988 dollars throughout this section.

1. Construction and Operation

Based on total estimated "in state" construction spending of approximately
$2.88 billion, an additional $4.1 billion would be spent in Texas, bringing
the total new expenditures related to the construction phase of HSR to
$6.98 billion (see Figure X-1). For every dollar spent directly to build the
facility, a total of $2.43 in spending would ripple through the economy.
Approximately half of the spending would occur in the course of building
Stage 1, with Stage 2 generating 30 percent and Stage 3 accounting for the
remaining 20 percent. The industry receiving the largest share of the total
outlays would be construction; but, it is interesting that over 25 percent
of the new spending would be for manufactured products, while "services”
would capture about 17 percent. Other industries would receive smaller
slices of the spending pie. Although the least relative impact would be
felt in commodities, i.e., agriculture and mining, these industries can

nonetheless expect an increase in aggregate activity in excess of $168
million.

In addition to the benefits of increased spending via construction, the
infusion of funds derived from the costs of the ongoing operations of the
facility were considered. Initially, the model was created to estimate the
ripple effect of operations-related spending in 1998, i.c., the initial year
of operation. The anticipated effects were then calculated in 2015, when
the system would be expected to reach its sustainable level of ridership
and real revenue. Based on an engineering assessment of fixed and
variable costs of the system’s actual operation and the supplemental
revenues generated from factors such as parking and concessions, the
level of new direct and indirect expenditures derived from ongoing
operations was projected to be approximately $351 million in 1998; by
2015, this amount would increase to $569 million. Most of this spending
would be distributed relatively evenly among services, finance, insurance,
and real estate, trade, the regulated industries, and manufacturing. To
put the total impact of the construction and operation of the Texas HSR
in perspective, it should be noted that every major industry group except
those predicated on commodities (mining and agriculture) could see
spending for their products and services increase by over $500 million
dollars once the full impact of the project was felt in 2015.

Source: M. Ray Perryman Consultants, Inc.
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Similar overall patterns tended to be observed when the economic impact
of construction and operation was measured in terms of new jobs created
(see Figure X-2). A total of 111,118 person-years of employment was
predicated upon spending generated over the life of the construction phase
of the project, with operations ultimately leading to 9,042 permanent
positions in Texas. The structure of new earnings (see Figure X-3) was
also similar to that of expenditures and employment, although income
would tend to be proportionately higher in industries which are relatively
labor-intensive, such as services.

2. Tourism

A variety of factors surrounding the HSR are expected to expand tourist
activity in the five urban areas to be joined by the system. The principal
cause would be simply an increase in the ease of travel. In addition, the
novelty of the train may lead tourists to choose HSR who might otherwise
not have traveled at all. Based on estimates of induced ridership, the
ripple effect of increased tourist activity was projected to provide over $115
million in new expenditures, $39 million in new income, and over 2,500
permanent new jobs in all major sectors of the Texas economy at the onset
of operations. By 2015, these totals would increase to $298 million in
spending, $102 million in earnings, and 6,500 jobs.

3. Economic Development

In a very real sense, the HSR represents a true economic development
initiative for the state. It would enhance the asset base available to both
current Texas business concerns and potential industrial relocation
prospects. A highly technical process was undertaken to evaluate the
potential economic development implications of the project under two
different scenarios, both of which assumed that the project would capture
a portion of the existing local market for goods and services which would
benefit from high speed rail and which are presently being imported from
other areas. In the first scenario, value-capture rates of 2.0 to 10.0 percent
were assumed, depending on the industry in question and its potential for
utilization of the HSR. In the second scenario, a flat value-capture rate
of 20 percent was assumed for all industries which would find high speed
rail to be a substantial potential benefit and which are presently exported
by at least one of the five urban areas. In both cases, no growth or
expansion of the market was assumed and no sales outside of Texas were
examined. Consequently, both scenarios were extremely guarded in their
estimates of the potential economic development impact of the project.
Table X-1 summarizes the jobs estimated to be created under the two
scenarios,



TABLE X-1 Figure X-3

New Eamings as a Result of the Texas HSR

Two Scenarios for Job Creation in

Texas as a Result of the Potential By Industrial Sector
Economic Development Associated

With the Texas HSR Conservative Aggressive
Agricultural Products 60 324
Forestry & Fishery Products 1 7
Coal Mining 2 8
Crude Petroleum & Natural Gas 9 48
Miscellaneous Mining 3 15
New Construction 17 84
Maintenance & Repair 60 317
Food Products & Tobacco 41 221
Textile Mill Products 1 8
Apparel ‘ 35 206
Paper & Allied Products 22 166
Printing & Publishing 82 435
Chemicals & Petroleum Refining n 455
Rubber & Leather Products 25 125
Lumber Products & Furniture 31 190
Stone, Clay, & Glass 11 59
Primary Metals 18 100
Fabricated Metal Products 69 439
Nonelectrical Machinery 245 1,079
Electric & Electronic Equipment 352 1,601
Motor Vehicles 2 11
Other Transportation Equipment 23 80
Instruments & Related Products 14 ‘ 73
Miscellaneous Manufacturing 30 149
Transportation 206 802
Communication 59 300
Ultilities 16 83
Wholesale Trade 307 1,553
Retail Trade 332 1,693
Finance 53 260
Insurance 54 269
Real Estate 58 305
Hotels & Amusements 82 446
Personal Services Ij 361
Business Services 493 2,310
Eating & Drinking Places 200 991
Health Services 173 1,202
Miscellaneous Services 224 1,350
Households 55 277
TOTAL 3,604 18,398

Source: M. Ray Perryman Consultants, Inc.

Source: M. Ray Perryman Consulants, Inc.
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Under the first (or more conservative scenmario, the level of new
expenditures was projected to be approximately $261 million, while new -
carnings approached $81 million. A total of 3,604 permanent positions
would be created in all major industry groups in Texas, with over one-
third being "primary” or "export-oriented” jobs. Under the second set of
assumptions, expenditures would increase to $1.33 billion, total earnings
would climb to $596 million, and the number of new Texas jobs would
reach 18398, with approximately 6,500 of these positions being export-
oriented. Even beyond the estimated impact of economic development
surrounding the Texas HSR, the presence of a new resource would help
create a more favorable environment for certain categories of business.
Included in this analysis was a list of 56 industries which could be
targeted for relocation or expansion by virtue of the presence of high
speed rail in Texas. All of these sectors are presently net importers in
each of the five metropolitan areas. Moreover, they would benefit from
this particular type of transportation service and have no structural
impediments to a location in Texas.

It is evident that both the direct and multiplier economic impact of
building and operating the Texas HSR could be enormous. The
construction phase alone would generate almost $7 billion in new
spending and 111,118 person-years of employment, while ongoing
operations would lead to 9,042 permanent positions. When the positions
derived from ongoing operations are combined with the jobs created as
a result of increased tourist activity, Texas payrolls would expand
permanently by over 15,000 workers. The phrase "good jobs at good
wages" is applicable; many of these jobs would be in industries that sell
their products and services outside of local markets and, thus, bring
further income to the State.

4. Increased Tax Revenue

One obvious byproduct of the operations, supplemental activity, and
induced tourism associated with the Texas high speed rail project is the
generation of new tax dollars for state and local governments. Using the
relevant fiscal impact muitipliers from the U.S. Travel Data Center,
localized to the structure of the individual counties in the system, it was
estimated that state revenues will total approximately $16.8 million in
1998 and $31.5 million in 2015. For local public entities, the
corresponding revenues are anticipated to be $10.8 miilion in 1998 and
$20.4 million in 2015. (See Figure X-4.)



D. CONCLUSIONS

The economic development implications of the Texas HSR are an important
rationale for its implementation. The potential impact of the results of the
economic development process was modelled under two cautious scenarios;
the results barely scratch the surface of the facility’s potential. Nevertheless,
at a minimum, an additional 3,600 jobs could be created. If the more
aggressive of the two scenarios occurs, then the Texas employment base could
increase by over 18,000 permanent additional workers. The principal
limitation of this analysis was its assumption that the existing market would
remain static and that the Texas HSR would only value-capture services that
currently are purchased out of state. One of the truths of the economic
development process is that new opportunities present themselves in a time
and fashion that cannot always be anticipated. The key to continuing success
is to foster the development of resources that can both provide new
opportunities and maximize those that occur as a result of other activity. The
Texas HSR would be a quintesscntial example of exactly such a resource.



Development of a Texas high speed rail system will require careful consideration ~ SECTION XI

of the social and environmental consequences of its construction and operation.  ENVIRONMENTAL
A comprehensive assessment of a number of impacts regarding social, biologic,

and biotic values must be made, along with an analysis of possible trade-offs or CONSIDERATIONS
mitigation procedures. Whether or not federal funds are used for the project may
determine the extent to which these factors must be considered. However,
regardless of the source of funding, there are a number of laws and regulations
that will apply and that will affect implementation plans, schedules, design criteria,
and other activities involved with the project. Tables F-1 and F-2, included in
Appendix F, outline the known state and federal laws and regulations which may
apply to the HSR program.

The environmental analysis performed for this study concentrated on identifying
the laws and regulations referred to above and recognizing the readily apparent
impact considerations that must be further examined in detail during project
development. The impact considerations discussed below would apply to any
alignment ultimatcly selected for the HSR.

A. IMPACT CONSIDERATIONS

1. Air Quality

System-wide, high speed rail would be viewed as beneficial in terms of air

quality. By offering an alternative mode of travel, rail provides an

opportunity to reduce the negative air quality impact of vehicular and High speed rail would be viewed as beneficial
airline traffic. The emissions associated with rail operation are generally  ,° i, quality as compared to air and
considered minor compared to emissions associated with motor vehicles  automobile modes.

and aircraft take-offs and landings. The Very High Speed (VHS) rail

system would be electrified, which would allow more elficient energy

conversion at a central powcr facility. Other, alternative fuecl sources

could be employed such as coal, nuclear, oil, or gas.

Vehicular traffic generated at stations and associated parking facilities
could rcsult in higher emission concentrations in the localized arcas. The
air quality impact for such areas should be evaluated when location,
design, and traffic and circulation data is available for the various stations.

Construction activities could impact air quality on a temporary basis due
to equipment emissions, traffic diversion, dust producing construction
activities, clearing, and burning.  Throughout the project area,
examination of and compliance with local regulations controlling these
construction activitics would be necessary. Various construction practices
are available which would reduce temporary negative air quality impacts.

XI-1



Sensitive habitat areas and natural communities
should be avoided or mitigation developed.

X1-2

2. Biological Resources (Threatened or Endangered Species)
The HSR alignment will traverse areas supporting a wide variety of plant
and animal species. Information provided by the Texas Parks and Wildlife
Department’s Natural Heritage Program indicates that numerous special
species (including those species which are state and federally listed as
threatened or endangered) and natural communities are known to occur
in many of the counties traversed by high speed rail. Surveys of the
project area by qualified biologists should be conducted so that sensitive
habitat areas and natural communities can be avoided or mitigation can
be developed during alignment definition and preliminary engineering.

3. Cultural Resources

Section 106 of the National Historic Preservation Act of 1966; Section
4(f), of the Department of Transportation Act of 1966; the Antiquities
Code of Texas; and Chapter 26 of the Texas Parks and Wildlife Code
provide procedures to protect parks, historical and archeological
resources. Section 106 directs Federal agencies to evaluate the effect of
a proposed action on any district, site, building, structure, or object
eligible for, or included on, the National Register of Historic Places.
Section 4(f) specifies that projects requiring the use of land from a
significant publicly owned park, recreation area, wildlife and waterfowl

refuge, or any significant historic site may not be approved unless the
following determinations are made:

» There is no feasible and prudent alternative to the use of land; and
» The action includes all possible planning to minimize harm to the
property resulting from such use.

The Antiquities Code of Texas provides permitting procedures for survey,
excavation, demolition, or restoration of State archeological landmarks or
for the discovery of eligible landmarks on public land. State archeological
landmarks and sites eligible for designation include the following:

« "Sites, objects, buildings, artifacts, implements, and locations of
historical, archeological, scientific, or educational interest, including
those pertaining to prehistoric and historical American Indians or
aboriginal campsites dwellings and habitation sites, their artifacts and
implements of culture, as well as archeological sites of every character
that are located in, on, or under the surface of any land belonging to

the State of Texas or to any county, city, or political subdivision of the
state.”

Chapter 26 of the Parks and Wildlife Code of Texas specifies that
programs or projects requiring the use or taking of any public land
designated or used as a park, recreation area, scientific area, wildlife
refuge, or historic site meet the following requirements prior to approval
by a department, agency, political subdivision, county, or municipality of
the site:



+ there is no feasible and prudent alternative to the use or taking of such
land; and

» the program or project includes all reasonable planning to minimize harm
to the land as a park, recreation area, scientific area, wildlife refuge, or
historic site resulting from the use or taking.

In order to comply with the various regulations described above, inventories
should be completed to identify public parks and listed historical and
archeological sites within the project area. Surveys of the project area
should also be completed to identify those sites, etc., which are not currently
listed but are eligible for inclusion on the National Register of Historic
Places or as State Archeological Landmarks.

Where possible, the alignment should avoid parks and historical and
archeological sites. In situations where these sites cannot be avoided, the
procedures of the above described regulations must be followed.

4. Electromagnetic Interference

By using electrically powered equipment, the potential for electromagnetic
impact exists. The extent of this impact would need to be evaluated once
alignments have been identified and design characteristics determined.
Appropriate mitigation measures, such as shielding, are available and could
be proposed once impact has been established.

5. Farmland

All alternatives, particularly those utilizing new right-of-way, could involve
the use of farmland. To comply with the terms of the Farmland Protection
Policy Act, coordination with the U.S. Dcpartment of Agriculture Soil
Conservation Service should be initiated early on in the engineering and
environmental study phases of the project. Appropriate soil conservation
procedures and forms including the Farmland Conversion Impact Rating
Form (AD-1006), would need to be completed.

6. Hazardous Waste Sites

Hazardous waste sites, which are regulated by the Resource Conservation
and Recovery Act (RCRA) and the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), should be
identified during the early planning stages. The identification of permitted
and non-regulated hazardous waste sites would be accomplished through
coordination with the Environmental Protection Agency (Region VI) and
the Texas Water Commission. Field surveys should also be completed to
identify sites not listed by these regulatory agencies. All sites should be
clearly marked and avoided if at all possible. Mitigation measures and/or

appropriate "clean up" procedures should be developed and followed for
those sites affected by the project.

Inventories of parks, historical, and
archeological sites must be completed; and
they shouid be avoided, where possible.
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Noise sensitive areas should be avoided or
mitigation measures should be developed.
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7. Land Use

The greatest potential for land use impact would be in the station area
locations. These areas could experience secondary changes in land use
patterns due to the location of the stations. New commercial and possibly
some residential uses in the station areas and the transportation corridors
extending from the stations could be expected. Coordination with local
officials should take place in the station area planning phase so that
consistency with local plans and ordinances can be assured.

The project could impact land use in both urban and rural areas by
restricting access. Once alignments are established, area land use and
traffic patterns should be analyzed and mitigation developed, such as
grade separations, for those areas which could be isolated by the high
speed rail facility. Other considerations, particularly noise, vibration, and
visual impacts of high speed rail, could influence land use patterns in the
vicinity of the facility.

8. Noise and Vibration

Federal agencies, including the Department of Transportation,
Environmental Protection Agency, and Department of Housing and Urban
Development, are involved in regulating noise impact. In addition, many
municipalities have noise ordinances which must be complied with during
construction and operation.

The construction and operation of high speed rail has the potential of
adversely impacting noise and vibration levels. Sources of noise and
vibration during construction include the operation of heavy equipment,
demolition activities and traffic detours. Sources and levels of operational
noise and vibration will vary depending on the technology selected with its
specific design features and operating characteristics.

Certain types of land uses and structures are sensitive to noise and
vibration impacts. Inventories of noise and vibration sensitive
uses/structures, such as residential areas, churches, schools, hospitals,
parks, recording studios, and historic structures, should be conducted
within alignment corridors. These sensitive sites should be avoided as
much as possible to minimize impact. However, these uses are more
likely to be encountered in dense urban areas where avoidance alternatives
are limited. In areas where adverse impacts are indicated, mitigation
measures, such as noise barriers, should be developed. Facility design
alternatives are also available which reduce noise impact. Extensive noise
and vibration analysis, including monitoring and projections, would need
to be conducted to evaluate the extent of potential impact.



9. Relocation and Acquisition

The extent of acquisition and relocation necessary for high speed rail
cannot be determined at the feasibility study stage. Acquisition would be
minimized on alignments using existing right-of-way. Alignments using
new right-of-way should be located to limit acquisition of improvements
and parcel bisection. However, for a project of this magnitude, substantial
acquisition would be unavoidable. Acquisition and relocation would be
more likely where urban areas would be bypassed or on new location in
rural areas. Acquisition of existing railroad right-of-way would be
preferable in the dense urban areas of San Antonio, Houston, Dallas, Fort
Worth, and Austin.

Once alignments have been more accurately defined, acquisition and
relocation impacts can be determined. Any acquisition and relocation
program must be conducted in accordance with the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970, as amended.

10. Visual

Visual impact is an aesthetic judgement which would be evaluated by
examining the relationship of the proposed facility to the surrounding
environment. The extent and nature of visual impact would vary with
location, technology and design. With sensitive selection of alignment
routes, visual impact in urban areas can be greatly minimized. Alignments
which would use existing right-of-way offer the best opportunities for
reducing visual impact in urban areas. In rural settings, the visual impact
has the potential of seeming more obtrusive because of the scarcity of man-
made structures. Local ordinances governing aesthetics, such as
landscaping requirements, height restrictions, and building material
restrictions should be closely examined and followed.

11. Water Resources

a. Floodplains

The high speed rail alignment would traverse floodplains associated
with numerous rivers, streams, creeks, and drainage channels. When
alignments are more accurately defined, flood insurance rate or flood
hazard boundary maps should be consulted to identify floodplain
boundaries. Design measures, such as bridges and culverts, would
need to be taken to minimize impact to floodplains.

Local ordinances and regulations should be examined and complied
with once alignments are more accurately defined. Federal
regulations including Executive Order 11988, Floodplain
Management; Department of Transportation Order 5650.2,
Floodplain Management and Protection; and U.S. Army Corps of
Engineers rules may be applicable and should be taken into
consideration in alignment definition and facility design.

XI-5
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b. Navigable Waters

Several rivers would be crossed by the high speed rail alignments
including the Blanco, Brazos, Colorado, Guadalupe, Navasota, San
Gabriel, San Marcos, and Trinity Rivers. Many of the rivers would
likely be considered navigable waters subject to Sections 9 and 10 of the
Rivers and Harbors Act of 1899. The U.S. Coast Guard issues permits
for the construction of bridges over navigable waterways under
Section 9. Section 10 is administered by the Corps of Engineers and
covers any work, including excavation, fill, alteration, or modification of
the channel. Once alignments are better defined, jurisdictional
determinations should be requested from the Corps of Engineers and
Coast Guard.

c. Water Quality

The Texas Water Commission (TWC) is the primary agency in Texas
responsible for restoring and protecting the water quality of the State’s
surface and ground waters. Both federal and state regulations are used
by the TWC to accomplish its water quality objectives.

Texas is divided into 23 river basins, six of which are traversed by the
high speed rail alignments including the Brazos, Colorado, Guadalupe,
San Antonio, San Jacinto, and Trinity River Basins. Water quality
standards and data are established and maintained by the TWC for
surface water segments in each of the river basins.

The high speed rail alignments would cross major aquifers within the
State including the Edwards, Carrizo - Wilcox, Gulf Coast, Alluvium,
and the Trinity Group. Various State and Federal agencies including
the TWC, Texas Water Development Board, Texas Department of
Health, Texas Bureau of Economic Geology, various Underground
Conservation Districts, and the U.S. Geological Survey are involved in
ground water protection and monitoring. The TWC can make specific
rulings to protect sensitive ground waters, such as the Edwards Aquifer
in Central Texas.

The TWC develops and issues permits which specify wastewater quality
for wastewater discharges. Coordination and permit application with the
TWC would need to be initiated should the high speed rail project
involve wastewater discharges. State effluent regulations found in Title
31 of the Texas Administrative Code must be met in the design and
operation of high speed rail facilities.



d. Wetlands

Protection of wetlands is addressed in Executive Order 11990 and
regulated in Section 404 of the Clean Water Act. Section 404 regulates
activities that involve placing dredged or fill material in "waters of the
United States" which include navigable waters, the channels and floodways
of other tributaries and streams, lakes and adjacent wetlands. Wetlands
are defined as lowlands covered by shallow and sometimes temporary or
intermittent waters. The type of land areas usually considered wetlands
include swamps, bogs, marshes, shallow lakes and ponds with emergent
vegetation, and other lands that are periodically or permanently covered
with water or that support vegetation which grows in wet areas.

Wetland areas can be expected to be encountered within the various high
speed rail corridor segments. Wetland inventories should be conducted
so that avoidance of wetlands can be attempted during alignment
definition. Coordination with the Corps of Engineers would be necessary
for jurisdictional determinations and to conclusively identify and classify
wetlands. For situations where wetland impact cannot be avoided,

mitigation measures would need to be developed in coordination with the
Corps of Engineers.

e. Wild and Scenic Rivers

Within the State of Texas, only one segment of the Rio Grande River is
currently included as part of the National Wild and Scenic River System.
The 1985 Texas Outdoor Recreation Plan has recommended other Texas
rivers for the National System, but these have not been approved.
Although impact to National System designated rivers is unlikely,
coordination with the Texas Department of Parks and Wildlife should be

initiated to confirm that there are no designated rivers affected by the
project.

f. Other Considerations

Additional social and environmental considerations, other than those
identified above, could be involved, depending upon the final alignment
of HSR within a corridor. Each community, either in close proximity to
the rail line or through which the lines are routed, will have certain
characteristic goals and aspirations. Such considerations must be

recognized and carefully considered as decisions on project details are
made.
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B. CONCLUSIONS

A compreheunsive environmental analysis will be required for the Texas high
speed rail system, regardless of whether federal funds are utilized in its
development. Any project of this size, which would affect such a broad
area of Texas, will have social, economic and environmental impacts, both
locally and region-wide. Considerable coordination with local, state, and
federal agencies will be required, as well as private sector organizations,
associations, interested parties, and the public. All proposed actions must
be considered in consonance with those state and federal environmental
laws and regulations which may apply to the project.
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The Texas high speed rail feasibility study represents the first step in a long and
complex process of bringing the project to fruition. Determining that high speed
rail is relevant to Texas and that it is a feasible addition to the State’s
transportation system, while significant, does not, in itself, result in
implementation of the system. Adoption of the recommendations of this study
should lead to the initiation of continuing analyses including the refinement of
potential ridership; revenues; economic benefits; costs of construction, operation
and maintenance; environmental analysis; enabling legislation; preliminary and
final engineering design; right-of-way and other land acquisition; awarding of
construction contracts; equipment acquisition and testing; and, finally, staffing and
training the operating entity and commencing service. These elements must be
carefully identified and scheduled on an interactive basis and managed effectively
from beginning to completion. The information developed for this study should
serve as the guide to successful planning and correlation of future activities.

The development of a high speed rail system, from initial feasibility planning to
completion, is a lengthy process involving the careful meshing of numerous tasks.
As an indication, the following development times of other HSR systems provide
insight into the length of the process:

France

TGV-SE 1969-1981 12 years
France TGV-Atlantique 1975-1989 14 years
Germany ICE 1970-1991 21 years
Florida HSR 1975-1995 20 years (proposed)

The information developed for this study will nced to be augmented by additional
studies, planning, and engineering on individual elements to provide the level of
information and tcchnical input implicit in a project of this magnitude. The
various studies, planning projects, and other actions are discussed individually

under their specific headings.
A. RIDERSHIP REFINEMENTS
Travel demand in the corridors between study cities was mcasured and
ridership forecasts were made based upon certain basic assumptions that may

or may not be valid in the future. The assumptions regarding ridership were:

1. There would be a continuation of existing development trends in the study
cities, e.g., densities, urbanization, etc., would continue as in the past.

2. The relative character, functions, and interrelationships of the study cities
would continue.

3. The trip making characteristics of travelers would continue in the future.

4. No basic technology changes would occur from those presently existing
as regards communications or existing transportation modes.

SECTION Xii
IMPLEMENTATION

The development of a high speed rail system
is a lengthy process.

The next technical phase of implementation
will include development of revenue
projections and engineering to a level
sufficient to support revenue bond financing.
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5. The same transportation capability available today will continue to exist
as regards the airline and highway systems; however, congestion on these
modes is expected to increase.

6. Present energy sources would continue to exist in future years at the same
relative availability and cost.

The expectations that all of the above assumptions will continue in the future
as they have in the past is open to conjecture. Further studies would confirm
or provide a more assured basis for modifying these basic assumptions.
Additional scenarios which reflect changes in the assumptions and their
sensitivity need to be tested and evaluated.

Forecasting future ridership for a new mode of transportation, which is non-
existent in Texas or in the United States, presents problems in establishing
formulae for diversions and attractions from existing modes. Travel demand
models developed for this study assumed certain traveler characteristics based
on travel surveys and focus group perceptions of high speed rail. This
information was used to determine the modal split and to also estimate
induced travel forecasts. The demographics and geographics in the United
States are different from those countries that presently have functioning high
speed rail systems with reliable information on before /after comparisons of
modal diversions. Refinements of the ridership forecast models contained in
this study would, therefore, provide an increased confidence in ridership and
revenue forecasts. These refinements would also provide greater credibility
of system design (number of train sets, consists, etc.) and increased certainty
in the financial forecasting and recommend means of funding.

B. ENGINEERING ANALYSIS

The conceptual design and "order-of-magnitude” cost estimates performed in
this study nced further analysis to determine the precise route and alignment
of the facility. The refinement of engineering design will be necessary to
prepare more reliable cost estimates, establish general right-of-way needs, and
enable more detailed environmental analysis to be made.

The next phase of project development would focus on those items of work
necessary to support revenue bond financing of Stage 1 (Fort Worth - Dallas -
Houston) of the high speed rail system. It would also refine elements of
Stages 2 and 3 to assure that implementation of Stage 1 will be consistent with
the future needs of Stages 2 and 3.

The engineering work performed in the next phase would include advancement
of the design of Stage 1 to a level which would permit preparation of reliable
estimates of cost for construction, right-of-way, signalization, rolling stock,
train opecrations, and maintenance. Major tasks to be performed include:



10.

11.

Utilizing aerial planimetric mapping, develop a schematic layout of the
entire route between Houston, Dallas, and Fort Worth, including the
following;

a. Horizontal and vertical alignments for main line tracks, including all
switching arrangements.

b. Station layouts, including terminal, parking, and platform
configuration.

¢. Maintenance facility layouts (both major facilitics for rolling stock
and maintenance-of-way) including shops, parking, yards, and storage
facilities.

d. Power supply stations and connecting power lines.

e. Grade separations, structures, and strcam crossings.

Geotechnical investigations for bridges, trackwork, and typical sections in
cut and fill at-grade scctions.

Preliminary drainage plan to determine structure requirements at strcam
crossings.

Schematic layouts of overhead and traction power systems.
Schematic layouts of signaling and train control systems.
Schematic layouts of communications and SCADA systems.

Establish rolling stock rcquircments and refine scheduling  of
improvements.

Preliminary right-of-way plans based on schematic lavouts, planimetric
data, and [icld surveys.

Suggested program of project segments for further allocation of design
projects for the entire Stage 1 development.

Cost estimates for Stage 1 Development, with individual cost estimates
for each project scgment.

Coordinate project design with staff and elected officials of city, county,
and state governments; local property owners; public utilities; river
authoritics; regional transit authoritics; railroad companies; State
Department of Highways and Public Transportation; Federal Railroad
Administration; and other interested agencics, firms or individuals.
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12. Assist the designated State agency (responsible for HSR) in the
scheduling, conduct, and follow-up activities pertaining to public meetings
and/or public hearings for the project.

The work described above should be managed by a general engineering
consultant, with elements of the work subcontracted to other consulting
engineering firms in the various disciplines, as required.

Upon completion of the conceptual engineering and environmental analysis
phases, it will be necessary to move directly into the preliminary engineering
and right-of-way determination for Stage 1 (Fort Worth - Dallas - Houston).
This phase will utilize the information developed under the previous phases
to clearly define the route, design features, rolling stock, right-of-way, and
other features necessary for the later development of final construction plans.

After completing the preliminary design and construction cost estimates,
decisions regarding segmentation and scheduling must be made in order to
establish a program of development, tied to the funds programmed for
expenditure. Once the individual segments have been determined, separate
contracts for final design and right-of-way plans and acquisition will be
awarded. By this time, the environmental investigations should have been
completed in concert with the permit application and approval process.

C. ENVIRONMENTAL ANALYSIS

A preliminary analysis of required environmental actions was discussed in
Section XI. The location, design, construction, and operation of a major new
transportation mode will require a comprehensive analysis of environmental
constraints and impacts. A separate study, dependent upon other phases of
project development, would be necessary in order to adequately address social
and environmental concerns and possible mitigations. During project
development, it will be necessary to conduct a complete environmental analysis
for the three legs of the Triangle, either on a system-wide basis or on
individual segments. Because of the diverse terrain, habitats, wildlile, and
plant life found within the regions comprising the Texas Triangle, the
environmental analysis will, by necessity, be very comprehensive. In addition,
considerable interaction with property owners, community leaders, elected

officials, environmentally concerned agencies, and interested citizens will be
essential,

The findings and recommendations developed as a result of this effort would
enable the responsible HSR agency to proceed with detailed design and right-

of-way acquisition based on the mitigation actions and system decisions
identified by this analysis.



D. CONSTRUCTION

As plans for each segment are completed and right-of-way acquired, individual
projects would be advertised for construction and contracts would be awarded
to the successful bidders. It is expected that contracts would also be awarded
for construction inspection, material testing, and project management. The
following summarizes the type and relative order of contracts that would be
required to move the project to completion:

1. Refine conceptual design
2. Environmental impact studies

3. Guide specifications for rolling stock, train control, signalization, and
electrification

4. Preliminary engineering, design, and right-of-way determination

5. Final design and cost estimates

6. Right-of-way and land acquisition

7. Procurement of rolling stock

8. Pecrmit applications and approvals

9. Advertiscment and award of construction contracts to successful bidders
10. Construction inspection, testing, and management

Items 3 through 7 represent a number of contracts under each item because
of the need to scgment the project into reasonable lengths for concurrent
construction. Project implementation requires further study with a multitude
of lactors inflluencing the schedule. For example: the times required {or
individual construction contracts would vary dependent upon whether the
project is in a rural or urban area; whether the construction to be performed
is relatively simple or complex; and whether the project is in the relatively dry

north/central Texas arca as compared to the east/Gulf Coast area which is
subject to greater annual rainfall.

E. PROCUREMENT OF ROLLING STOCK

The procurement of rolling stock for the high speed rail system would take
place concurrently with the construction process. If it is assumed that the

trains would be operated by a public agency as a public utility, the following
process would be required:

A number of individual contracts will be
required to move the project to compietion.

ft is assumed the project would be
implemented consistent with conventional
public works competitive bidding procedures.
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Equipment procurement and system
construction must be carefully coordinated.
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1. Determine the type of equipment from the generic class
2. Develop specifications and standards for competitive bidding

3. Advertise for procurement of equipment and award contract to successful
bidder

4. Inspect equipment during manufacturing process or inspect upon delivery

5. Delivery and testing

If the trains are to be operated by a private franchisee under contract to the
responsible State agency (as recommended in this study), a somewhat different

process may be required:
1. Determine type of equipment desired (generic class)

2. Develop specifications, standards, performance levels, etc.

3. Develop scope and criteria of system operation and advertise for proposals
from interested private operators

4. Award franchise to selected operator

5. Conduct test phase of facility operation prior to beginning scheduled
service

The equipment procurement process should "dovetail” with the construction
process so that whenever a useable segment of the system has been
completed, control equipment would have been installed, power sources
activated, stations completed, train sets ready, and staff trained to place on the
tracks for final testing of the system prior to initiating scheduled service.

Further examination into various aspects of the procurement of major items
would influence the approach to acquiring the equipment and the type to be
acquired, such as:

+ Types and levels of amenities to be furnished

» First class versus coach class accommodations

» Economics of priority freight service (shared with passenger service or
off-peak service)

« Specification outline of features and issues to adapt foreign supply to U.S.
supply



F. FINANCIAL AND JOINT DEVELOPMENT PLAN

Since the cash flow analysis is dependent upon cost and revenue data
developed in this study for "representational” routes and “order of magnitude”
costs for generic classes of technology, a more precise analysis of these factors
will provide increased confidence in a refined cash flow analysis and revenue
coverage. More accurate estimates of revenues and capital cost will be
essential in marketing revenue bonds.

One of the premises of major transportation system development is that users
should bear the burden of paying for construction, operation, and
maintenance of the system, in whole or in part. However, for any completely
new mode, such as high speed rail, it is hardly conceivable that users alone
will be able to pay the total cost of system development and operation. If the
State’s highway system had depended upon highway users as the singular
group of taxpayers to develop and maintain the system, Texas would not today
enjoy the level of scrvice or resultant economic benefits which it does.
Instead, local governments and private property owners made available
thousands of acres of right-of-way for the construction of highways.

Moreover, the Farm to Market Road system, which is so unique to Texas, was

developed on the basis of General Fund money made available to the State

Department of Highways and Public Transportation on an annual basis for

construction of the system. Urban transportation systems have also been Development of a high speed rail system will
developed on the basis of largesse from local, state, and national grants. involve creative financing and public/private
Airports and waterways have been subsidized by general fund monies or ad paricipation-

valorem taxation. Even the railroads in Texas, at least in the beginning,

enjoycd the benefit of land grants from the State of Texas as a means of

underwriting some of the capital costs associated with railroad construction
across and within the State.

Today, the trend of intcragency or joint public/private participation continues
to exist. Improvements to shallow draft and deep channel waterways require
cost participation by local sponsors or navigation/port authoritics. The
development of new highway facilities often involves the participation of the
private sector (generally landowners or developers) for such projects to prove
viable from either a cost or priority standpoint. Airport development
generally involves similar opportunities for creative financing. Therefore, it
is rcasonable to assume that development of a high speed rail system (or any

link in that system) would logically involve creative financing and
public/private participation.
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Continuous public involvement will be re-
quired as the project progresses.
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Exploring the possibilities for joint development and creating a climate for
public/private participation involves considerable negotiation and compromise
of all parties. In addition, if fixed plans are to be made on the basis of joint
participation, firm commitments by all parties is important. Therefore, before
any financial plan can be developed and adopted as the basis for project
development, it will be necessary, in conjunction with preliminary planning and
right-of-way determination, to contact all interested parties who would be

receptive to participating in the project. Firm commitments must be agreed
upon by all parties.

Further studies will provide more precise information regarding revenue
generation and capital cost options. In turn, this information will indicate
what program of financing the capital, operating, and maintenance costs will
be needed. Cash flow projections would be developed, assuming such
variables as interest rates and bond market conditions. Meetings would be
held with governmental finance officers and potential institutional investors to
appraise factors which could influence the final financial plan. Meetings would
also be held with potential equipment vendors and franchisees to determine
potential financial support. Similar meetings would be held with local
governmental agencies to evaluate potential cooperative financial assistance.

The findings of this effort, including refined ridership and revenue projections,

would resuit in a final investment grade financial plan for implementation of
Stage 1.

G. PUBLIC INVOLVEMENT AND MARKETING

The development of an HSR system would require the continuous involvement
of the public as planning, programming, design, and construction take place.
The agency designated by the Legislature as responsible for its development

must take every opportunity to involve interested parties in the development
process.

A systematic project marketing plan would require the development and
dissemination of factual data and information to the public and to decision
makers. A project of this magnitude would impact a large proportion of the
State’s population. The marketing strategy program should be centralized and
managed by the agency responsible for implementation and operation of the
HSR system. An individual within the agency should be designated as the
Public Affairs Officer, responsible for the preparation and distribution of
project information.

1. Immediate Activities

Some of the immediate marketing activities that should be implemented
are:



Meetings with State Legislative Committees - Early meetings should
be held with the various legislative committees in the Texas Senate
and House of Representatives, including but not limited to, the
committees on transportation, finance, and appropriations. Such
meetings should include the presentation of testimony regarding
implementation costs, revenues, operating characteristics, economic
impacts, and needed legislation to proceed with development of HSR.
Similar meetings should be held with the Governor, the Lieutenant
Governor, and the Speaker of the House.

Preparation of Public Information Brochure - A public information
brochure should be prepared for mass distribution to major state,
county, and city elected officials. The brochure should also be made

available to the media, civic groups, and other interested parties
statewide.

»  Public Presentation - Study team members and others participating
in the study can expect to be invited to present programs before a
variety of audiences. The Texas Turnpike Authority and, ultimately,
the agency designated by the Legislature as responsible for HSR in
Texas, should prepare a speaker’s list, an outline of information to
be included in any presentations and, perhaps, a “standard"
presentation to be uscd as a basic reference in preparing remarks for
public meetings. Additional speaker aids such as transparencies,
slides, illustrations, and handouts would be valuable material for such
occasions. Additionally, "VCR" video tapes could be utilized for
programs or public scrvice television viewing.

2. Future Activities

Any new public service, to be successful, must have the continued support

of citizens as well as policy makers. It must build a clientele who  Tobe successful. any new public service must
. . g . have the continued support of citizens and

recognize its advantages to them personally, as well as its contribution to policy makers.

the economic healith of the State. Accordingly, the following activitics

should be undertaken [ollowing the designation of the responsible agency

by the Legislature and the appropriation of funds for continuation of the
HSR project:

« The activitics begun previously should be continued and expanded
upon to scek an cven broader understanding and support.

» The agency, through its designated public affairs officer, should
contract with a [irm to assist the agency in the preparation and wide
dissemination of informational material to all interested groups and

individuals who would help promote the development of high speed
rail in Texas.
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A strong, ongoing marketing program will be

essential.
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+ The public affairs officer should establish working relationships with
the media to provide an atmosphere of informational exchange.
Periodic news releases of progress on the HSR will ensure that the
public is kept abreast of the program, its status, and its progress.

» Legislators and public officials must be kept fully informed of
developments on the HSR and be advised of its progress. Locally
elected officials should be briefed at periodic intervals so that they
can be kept aware of what is happening in their respective areas.

» Every opportunity should be taken to meet with and inform concerned
citizen groups and organizations of HSR progress. In addition,
interested industry associations, such as the Associated General
Contractors, Texas Good Roads/Transportation Association, and
others, should be kept similarly informed.

A strong, ongoing marketing program should be implemented as the first
link of the system comes on line and begins to provide fare service. It is
essential that a dedicated, continuing marketing program, structured to the
needs of the state and local communities, be designed and implemented
from the very beginning of the project. As operational segments are
completed and testing performed, introductory rides for members of the
Legislature, local elected officials, media representatives, and others should
be arranged to acquaint them with HSR and to help promote public
awareness of the forthcoming service.

H. SCHEDULE OF SYSTEM DEVELOPMENT

Planning, design, construction, and procurement activitics must be carefully
scheduled and controlled by the agency designated by the Legislature to be
responsible for further development and operation of the high speed rail
system. Public involvement and marketing would be important aspects
throughout the entire process of system development. Times for public

meetings and public hearings must be recognized and built into the schedules
for each phase of the process.

The development of any new transportation system is time consuming,
involved, and often a tedious process, from inception to completion. For
“pay-as-you-go" systems, such as the Interstate Highway System, the time
required for the development of the system can be quite lengthy, spanning a
number of decades. The Interstate Highway System was begun in 1956 and
was scheduled to be completed by 1975. However, in 1988, 32 years later, the
system has not been completed, even though, in fairness to the program, it
must be recognized that design standards, inflation, traffic growth,

environmental concerns, and other factors have contributed to a stretching out
of the program.



In contrast, transportation systems developed in time of national emergency,
such as the "big inch" cross country pipeline and the Gulf Intracoastal
Waterway, can be and were developed in amazingly short time periods. Toll
roads have also been developed in much shorter time periods than most state
freeways, simply because they are not generally subject to many of the
constraints which tend to impede free highways. Also, toll facilities generally
employ revenue bond financing and, therefore, are not dependent upon
annual apportionments from public bodies for their planning and construction.

1. Iimplementation Schedule

The HSR could be implemented more rapidly than most new

transportation systems since much of its financing would be through the ~ The high speed rail system could be imple-
issuance of bonds. Also, since most of the system would be on new z:z:‘e:ym::pldlyman most new transpor-
alignment, handling traffic (both rail and automotive) during construction

would be minimized. The schedule of development, set forth in

Figure XII-1, presents an achievable plan, provided the activities shown
are carefully coordinated and delays are avoided.

Figure Xii-1
Staged implementation of HSR System

1989 1995 2000 2005 2008

Activities

Final Planning, Engineering and
Environmentai

- Pre-Construction (Preliminary
and Final Engineering and R.O.W)

- Construction, Equipment

Procurement and Testing

7// May be Accelerated

Source: Lichti & A i inc.
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The first construction contracts would be
awarded in 1994.
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The schedule was developed on the expectation that the Fort Worth -
Dallas - Houston Corridor would be the first segment completed and
opened for service in 1998. The Houston - San Antonio - Austin segment
would be completed and opened for service by 2003; and the San Antonio
- Austin - Dallas - Fort Worth segment would be completed and placed
in service by 2008. The implementation of the first high speed rail system
over the "east” leg of the Triangle is based on the use of “proven”
technology (VHS) that has operating, commercial systems in place.

Figure XII-1 is based on seven major activities: 1) Legislature’s Decision
to Proceed; 2) Final Planning; 3) Engineering and Environmental; 4) Pre-
Construction; 5) Construction; 6) Equipment Procurement; and 7) Begin
HSR Service. The first major activity requires a positive finding by the
71st Texas Legislature that additional analyses (Final Planning) should
proceed during the next State biennium. As shown in Figure XII-2, such
a decision would also include the designation of an agency to proceed with
HSR planning and the appropriation of sufficient State funds to perform
such analyses. During the period from mid-1989 to the end of 1990,
additional planning and engineering work would be performed prior to
convening of the 72nd Texas Legislature in January, 1991.

With the additional information developed during the Final Planning and
the Engineering/Environmental phases, the 72nd Texas Legislature would
be in a position to designate the State agency responsible for HSR
development and operation (if not done by the 71st Regular Session). The
Legislature would also approve the development of the HSR system,
authorize the issuance of bonds, appropriate funds to support the
administrative activities of the responsible State agency, and perform such
other actions as would be necessary to proceed with the project.

The Pre-Construction phase of project development would involve
activities necessary to advance the Fort Worth - Dallas - Houston segment
to construction. Preliminary engineering; right-of-way determination and
acquisition; final design and specifications; securing of approval of
applications and permits; and other necessary activities would bc

performed during the three years (1991 through 1993) set aside for these
activities.

The first construction contracts would be awarded in early 1994, most
likely for the more complex urban entry sections in Fort Worth - Dallas -
Houston. Other contracts would be let as plans and rights-of-way become
available. It is expected that the entire length from Fort Worth - Dallas -
Houston would be under construction simultaneously, leading to
completion of the projects no later than mid-1997.



Figure XiI-2
Texas High Speed Rall Development
Flow Chart

Fort Worth—Dallas—Houston
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Revenue service on the Fort Worth - Dallas -

Houston Corridor could begin in January,
1998.

Specific actions by the 7 1st Legistature will be
necessary.
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The Equipment Procurement phase of the schedule would begin in early
1994 and would be a concurrent activity with construction. Equipment
procurement is estimated to require at least two and one-half years from
the award of bids. This assumes one and one-half years for the
manufacturer to produce the first prototype train set. Thereafter, by
producing two train sets every two months, the procurement should be
completed within another year. Full testing of the system should require
an additional six months after final acceptance of subsystems, and
construction projects. This schedule of train set procurement assumes the
use of foreign equipment with minimum modification. If U.S. equipment

is specified, an additional two to four years development time couid be
necessary.

Through strict adherence to the schedule, service on the Fort Worth -
Dallas - Houston leg of the Triangle could begin in January, 1998. [t
must be stressed, however, that perseverance, dedication, and timely
decisions will be required of all concerned.

The "south” leg of the Triangle (Houston - San Antonio - Austin) would
follow substantially the same schedule as the "east” leg, i.e., a seven-year
development process from pre-construction to initiation of service. To
meet a start-up date of 2003, the pre-construction would begin in 1996.
The "west" leg of the Triangle (San Antonio - Austin -Dallas - Fort Worth)

would begin pre-construction activities in 2001 for a start-up of fare service
in 2008.

. LEGISLATIVE ACTIONS

Specific actions by the 71st Legislature and subsequent Legislatures will be
necessary to proceed with the development of the Texas high speed rail
system. Since the legislative sessions are held every two years, appropriate
legislative actions would be required on a timely basis to assure adherence
to the implementation schedule.The preliminary implementation schedule is
based on completing Stage 1 (Fort Worth - Dallas - Houston) by 1998. The
key to maintaining the schedule would will be appropriate actions by the 71st

State Legislature in taking the following principal actions to advance planning,
financing, engineering, and construction.

» Endorsement of the concept of a high speed rail system with appropriate
support for advance planning, financial analysis, and preliminary
engineering,

+ Creation of a new State agency for implementing and operating HSR or
designation of an existing State agency, in an interim capacity, as
responsible for carrying out advance planning and preliminary engineering,.



Appropriation of adequate funding to the designated agency for necessary
planning and engineering activities.

1. Designation of a Responsible State Agency
Since no existing State agency is presently staffed or authorized to carry
out development of a high speed rail system, it would be essential that the
Legislature either create a new agency with this responsibility or empower
an existing State agency, on an interim or permanent basis, to perform A State agency, responsible for high speed
this function. rail, must be designated on an interim or
: permanent basis.
a. Creation of a New State Agency
In Europe and Japan, HSR systems are operated by the railroad
companies which themselves are owned and controlled by the
national government. These services are operated as a part of the
national railroad passcnger service. In the United States, railroads
are privately owned and operate exclusively to provide freight service.
Only Amtrak provides inter-city passenger service, under the overall
control of the federal government.

Recognizing that high speed rail service would be a State asset, the
states of Florida, Ohio, and Pennsylvania have established separate
agencies responsible for implementing and operating High Speed Rail
Systems within their respective states. These agencies are empowered
with the singular responsibility for financing, constructing, and
operating their respective system. Appendix H sets forth a summary
of the authoritics and responsibilitics of each of these State agencies.

To provide the Texas high speed rail system the same stature and
recognition as other transportation modes, an agency similar to those
established in other states should be created by the Texas Legisiature.

2. Interim Responsible Agency

Time is of the cssence in developing a project of this magnitude. Because
of the time required to establish and organize a separate high speed rail
authority, an existing State agency should be designated to temporarily
serve as the responsible agency for the final planning stage. During this
interim period, additional planning in all areas is expected to establish the
final feasibility of a high speed rail system.

There are several cxisting agencies which could be empowered by the
Legislature to serve as the "interim" implementing agency. These inciude:
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« Texas State Department of Highways and Public Transportation
(SDHPT) - The SDHPT is responsible for planning, designing,
construction, and maintenance of all highways in Texas. This agency,
with a staff of approximately 15,000, also manages the State’s waterway
ferries, participates in local public transportation projects, and has

State responsibility for the non-federal sponsorship of the Gulf
Intracoastal Waterway.

» Texas Railroad Commission (TRC) - The TRC is primarily a
regulatory agency for the oil and gas industry, as well as railroads.

Its primary focus is HWMWW

ments, perate
[eemmon—carricr—railreads, and establishing and enforcing safety

standards.

» Texas Turnpike Authority (TTA) - The TTA was established for the
purpose of planning, designing, and constructing toll roads funded by
direct road user fees. This agency’s principal focus has been directed
to implementing highway and bridge projects through tax-exempt
revenue bond financing. The source of project funding by TTA has,
without exception, dictated that projects managed by this agency be
implemented and opened to tralfic within short time schedules. TTA
is experienced in working with major financial institutions in
implementing large revenue bond issues for major transportation
projects. This agency was designated by the 71st Legislature to

manage and supervise the feasibility study of the Texas high speed rail
system.

Since the Texas Turnpike Authority currently has the framework of
expertisc in projects similar to that of the HSR project, it is logical that
this agency continue, on at least an interim basis, to serve as the executing
agency for the next phase of the HSR project.

In preparing legislation which proposes cither the creation of a new
authority or restructuring of an existing agency, consideration should be
given to incorporating language similar to that found in existing laws in
other states (Florida, Ohio, Pennsylvania). Such laws could be referenced
as "model” legislation. Items which should specifically be considered in
evaluating such legislation are:

+ Jurisdictional Support - The question of who would have jurisdiction
in regard to construction, financing, operations, maintcnance, etc.

Areas of overlapping responsibilities with other agencies must be
addressed.



« Board of Directors - All existing HSR authorities and commissions
are managed by a board of directors appointed by the Governor to
serve terms varying from four to six years. The number of directors
varies from seven to twelve. Most agencies advise that the board of
directors should be kept to a minimum. The SDHPT is effectively
managed by a commission of three members. A board of directors
consisting of three to five members would permit representation from
all areas to be served by the Texas HSR system.

» Intergovernmental Overlap Options - Options for ownership of tracks,
right-of-way, stations, and equipment must be addressed. As an
example, the State could own the tracks and infra-structure; stations
could be owned by local governments or the private sector; and train
sets could be owned by a franchisee.

»  Operator Options - Legislation should identify who could operate
the system, 1.c., whether the State or a franchisee will be responsible

(and the degrec of responsibility). The same should hold true for
stations, maintenance, ctc.

» Trackage Rights - In the case of urban entries, HSR may share
rights-of-way with cxisting railroads or highways. Delineation of
HSR rights and obligations in such cases should be clearly defined.

Since HSR is an emerging technology in the United States, legislation
concerning its operations and financing can be viewed as being in a state
of evolution. The rccent enactment of the Miscellaneous and Technical
Revenue Act of 1988 (HR 4333), permitting tax-exempt revenue bond
issucs for HSR projects, is one example. It is expected that as HSR
becomes more broadly recognized as a transportation option in the
United States, more changes in national legislation will occur. It is,
therefore, important that legislative and legal issues be monitored.

3. Legislative Appropriations

Sufficicnt funds must be appropriated by the 71st Texas Legislature to
perform the implementation functions previously discussed. Either the
newly created responsible State agency, the designated cxisting State
agency, or the "interim" agency (whichever action the Legislature elects
to take) must be provided with sufficient funds during the biennium

beginning Scptember 1, 1989, to assure that scheduled activities are
completed.

A board of directors consisting of three to five
members would permit representation from all
areas to be served by the Texas HSR system.

Performance of implementation functions is
dependent upon State appropriations.
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Regardless of the decision made by the Legislature regarding the
responsible State agency, consideration should be given to reimbursing the
Texas Turnpike Authority for expenditures already incurred in the
management and performance of this study. Unlike other State agencies,
TTA does not have appropriated funds to perform administrative,
planning, and managerial functions. The Authority is financed through toll
revenues received from users of the facilities developed and operated
under their jurisdiction. The tolls must also be used for debt service,
maintenance, and operations of the toll facilities, in addition to
administrative costs and funding of feasibility studies. On those occasions
when the Authority performs a feasibility study, their account is
reimbursed from the proceeds of bond sales once a project is
implemented. Accordingly, financial accommodation should be made by
the Legislature to replace the funds expended on this study to avoid
depletion of TTA’s planning capabilities.

The estimated cost of performing the work described in this section,
during the next State biennium, is shown in Table XII-1.

TABLE XII-1

Estimated Needed Legislative Appropriations

Necessary Appropriations

Recommended Minimum
Activity
Refine Ridership/Revenue Forecasts $ 900,000 $ 600,000
Refine Financial Plan 800,000 500,000
Legal Analysis 350,000 250,000
Conceptual Engineering 6,500,000 3,250,000
Environmental Analysis 7,500,000 3,750,000
Preliminary Engineering/R.O.W. Determination 14,150,000 10,600,000
Program Administration/Management 1,200,000 800,000
Total $ 31,400,000 $ 19,750,000

In addition to the above, the Texas Turnpike Authority has expended
$325,000 for this study and $250,000 for its administration, not including

funds made available through a grant from the Federal Railroad
Administration.

The funding requirements are presented as either "recommended” or
"minimum.” The recommended amount would fund the carrying forward
of certain planning activities for the entire Texas Triangle, while
performing other activities which would pertain only to Stage 1 (Fort
Worth - Dallas - Houston). The minimum would be the amount of
funding necessary to perform activities only for Stage 1 implementation,
with other analyses deferred until future years.



In summary, if the Legislature elects to fund the "rccommended"” level, a
total appropriation of $31,975,000 would be necessary. To fund only the
"minimum"” level of effort, $20,325,000 would bc required. Both levels
include funds to reimburse TTA for the cxpenditures already incurred.

J. CONCLUSIONS

To proceed with the timely development of a Texas HSR system, additional
planning will be required for ridership forecasting, revenue estimation,
financial analysis, engineering, and environmental assessment. By careful
coordination of these activities, the system development can be implemented
on a scheduled basis which would permit passenger service to begin on the
Fort Worth - Dallas - Houston Route by 1998.

The Texas Legislaturc should take certain actions during the 71st Regular
Session if HSR development is to proceed.

+ Designate an existing, new, or "interim" State agency as responsible for
HSR in Texas;

»  Enact legislation outlining the duties, responsibilities, organization, and
authoritics of the designated agency; and

+  Appropriate sufficient funds to perform certain implementation functions
during the bicnnium commencing September 1, 1989.
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The results of this study indicate that high speed rail within the Texas Triangle
is relevant, financially sound and a viable travel mode to supplement highway and
air travel in Texas. The economic benefits that are expected to accrue to the
regions served, and Texas as a whole, could exceed the economic expectations
associated with the Homeport installations on the Gulf Coast and the
superconducting supercollider installation near Waxahachie.

A. FINDINGS

The performance of this study has resulted in a number of findings and
conclusions, which are summarized as follows:

1. Previous High Speed Rail Studies

High speed rail has been the subject of numerous studies in other states
and Texas during the past decade. Each of the studies has concluded that
HSR is a relevant alternate to established transportation systems, with
Florida, California, Ohio, and Pennsylvania being the states who have
shown the greatest interest in adding HSR to their transportation system.

2. Available Technology

High speed rail service has been in commercial operation in Japan and
Europe for some time. Most high speed rail systems in operation today,
including Amtrak operation in the Northeast Corridor of the United
States, operate within a range of speeds from 80 mph to 125 mph, which
was designated as the High Speed (HS) technology category in this study.
HSR systems which operate at speeds ranging from 125 mph to 200 mph,
which were designated as Very High Speed (VHS) in this study, are in
commercial service in France, Italy, and Japan. Other European nations,
including Sweden, West Germany and the United Kingdom, are planning
to begin operation of VHS systems in the near future. Most new VHS
systems will operate in the upper range of speeds established for this
category of HSR. Only two nations, Japan and West Germany, are
working toward the development of HSR technology which would operate
at speeds in excess of 200 mph. The highest category of HSR was
designated Ultra High Speed (UHS) in this study. It was concluded by
the study team that VHS would be the appropriate technology for the
Texas Triangle since it is a proven technology, provides competitive Lrip
times, provides the most favorable benefit/cost ratios and is fundable

under provisions of the Technical and Miscellaneous Revenue Act of
1988.

SECTION Xiii
SUMMARY OF FINDINGS
AND RECOMMENDATIONS
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3. Ahematives to High Speed Rail

Texas’ existing inter-city transportation system, comprised of highway
and air travel, is presently experiencing considerable crowding of air
corridors and congestion of highways, streets, and airport terminals. The
anticipated growth in travel by the end of the century and into the next
century will place considerable demands on the existing transportation
modes. These demands will be even greater if high speed rail is not
included in the State’s infrastructure. Without HSR, transportation
service (particularly air) will worsen unless considerable expansion of
present airport facilities and additional airline service is undertaken at
taxpayer’s and private sector expense.

4. Ridership Forecasts

A high speed rail system is estimated to attract approximately 25 percent
of inter-city travelers by year 1998, increasing to one-third of inter-city
travel by the year 2015. Fare structure would be competitive with airline
service. Staged development of the HSR system calls for the first stage
to be the segment from Fort Worth to Dallas to Houston. Stage 2
would be the link from Houston to San Antonio and Austin. The final
stage, Stage 3, would complete the Triangle by developing the link from
San Antonio to Austin to Dallas to Fort Worth. Estimated annual
ridership for Stage 1 is three million in 1998, increasing to 7.5 million
in 2015.

5. Routes
Basic design requirements were established for use in route selection:

A double-track, grade-separated, fenced, and dedicated right-of-
way would be provided.

. Existing rail corridors would be followed between Fort Worth and
Dallas and in all urban areas.

. The entire 620-mile system would be constructed in stages with the
Fort Worth - Dallas - Houston line as the first stage.

. Principal passenger terminals in all Triangle cities would be
located in or near central business districts. Suburban stations
would be provided between Fort Worth and Dallas and in
Northwest Houston.

. A number of possible route alternatives were analyzed. These

‘ included use of existing rail corridors, separate (independent)
alignments and use of highway medians. The independent
alignment was determined to be the most cost effective option.



6. The Texas HSR System

The HSR would provide travelers a choice between high speed passenger
rail, automobile or airline for inter-city travel. The trip times would be
competitive with air travel and faster than travel by automobile. HSR
would provide passengers with equal or better amenities than would
either air or automobile. Central city passenger stations (or suburban
stations in Houston and between Dallas and Fort Worth) would be easily
accessible by local street and highway systems.

7. Revenue Forecasts and System Costs

Based on the assumptions developed regarding the HSR and existing
transportation modes, the high speed rail system could be expected to
generate over $600 million by the year 2008 when the entire system is
operational. The first stage (Fort Worth - Dallas - Houston) was
estimated to generate nearly $138 million in 1998, increasing to over
$475 million by year 2015. The estimated capital cost of the completed
HSR system, in 1988 dollars, would be $4,392,600,000. Operating and
Maintenance (O&M) costs for the entire HSR system were estimated to
be approximately $186 million per year. For the first stage of
development, O&M costs were estimated to be about $79 million.

8. Economic Impacts

The effect of HSR on the Texas economy could be significant. The
construction phase alone was estimated to generate new spending in
excess of $7 billion, with a permanent increase of over $500 million
annually once the HSR operation was on-going. The market for Texas
goods and services could also be expected to expand by $351 million
annually. Construction of the full system could create 111,000 person
years of employment, with on-going operations leading to 9,000 new,
permanent positions. Texas payrolls could expand permanently by over
15,000 workers when the positions created by on-going operations were
combined with jobs crcated as a result of increased tourism. Under the
most conservative of several scenarios analyzed, an additional 3,600 new
permanent positions could be created in all major industry groups in
Texas, with over one-third being "primary” or "export-oriented" jobs.
Construction of Stage 1, alone, could create nearly 56,000 person years
of new employment by 1998 and $3.5 billion in new expenditures. In
addition to job creation and increased economic expenditures, the state
and local governments could recalize increased annual tax revenues in year
1998 of nearly $17 million and $11 million, respcctively. By year 2015,
increased annual state tax revenues were estimated to be $31.5 million,
with local government tax revenue increases of $20.4 million annually.
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9. Project Finance

Financing the HSR is expected to include a combination of both public
and private sector financing, with initial financial advances from
governmental or other sources. Tax-exempt revenue bond financing
under the Technical and Miscellaneous Revenue Act of 1988 (HR 4333)
could provide the bulk of the capital funds necessary to construct the
system. Tax-exempt financing, however, would be dependent upon the
availability of state allocated monies for private activity type projects.
Overall interest costs associated with financing would be significantly
reduced by the use of tax-exempt debt. It was assumed that short-term
notes would finance construction, secured by letters of credit issued by
banks or lending institutions with rating levels of "AAA" or "AA". A
financial advance of approximately $100 million by governmental sources
or others would be required for the Fort Worth - Dallas - Houston
segment (Stage 1) to cover pre-construction costs from 1991 to 1993,
The Houston - San Antonio - Austin corridor (Stage 2) would require
an advance of approximately $15 million to cover pre-construction costs.
The San Antonio - Austin - Dallas - Fort Worth segment (Stage 3)
would not require any financial advance. All financial advances would
be repaid after completion and placing into service of Stage 3 from
revenues generated in excess of funds required for debt service,
operations and maintenance, and franchisee payments. Financing of the
system would be economically sound, based on a specific set of current
conditions and assumptions. A blended interest rate of 8.0 percent was
assumed for financing notes and bonds. Revenues and costs were
inflated at 2.0 percent per year. A 1.25 times coverage of annual debt
service by revenues was assumed to provide adequate coverage to satisfy
the rating agencies, insurers, and investors.

10. Environmental Considerations

A comprehensive environmental analysis would be required for the high
speed rail system, regardless of whether federal funds are utilized in its
development. The project would affect a broad area of the State and
may have social, economic, and environmental impacts which must be
considered. Coordination with local, state, and federal agencies would
be required, as well as private sector organizations, associations,
interested parties, and the public. Proposed actions must be considered
in consonance with state and federal environmental laws and regulations
which may apply to the project.



11.  Project Implementation

Additional planning and engineering analyses would be required to
proceed with timely development of the HSR program. Such planning
and engineering would involve refinements in ridership estimates, revenue
forecasts, and financial analysis. Additional conceptual engineering,
preliminary engineering, and a comprehensive environmental assessment
would have to be performed. Final design, right-of-way procurement,
system construction, equipment procurement, and system testing must be
accomplished in a coordinated and timely manner to permit revenue
service to begin by 1998. The Fort Worth - Dallas - Houston segment
would be the first stage to be completed, with successive stages to follow
at approximate five-year intervals. The two final stages could be
accelerated, if desired. Certain specific actions will be required of the
71st Legislature in order to conform with the recommended
implementation plan. The legislature must: (1) designate an existing, new,
or "interim" agency as responsible for HSR implementation in Texas; (2)
enact legislation outlining the duties, responsibilities, organization, and
authorities of the designated agency; and (3) appropriate sufficient funds
to perform certain implementation functions during the biennium
commencing September 1, 1989.

B. RECOMMENDATIONS

Based on the findings of this study, it is recommended that the following

specific actions be taken regarding the development of high speed passenger
rail in Texas:

1.  That the 71st Texas Legislature, acting in regular session, issue such
directives and enact necessary legislation to recognize the importance
of high speed rail to the State as an alternate transportation mode.

2, That the 71st Texas Legislature, acting in regular session, designate the
Texas Turnpike Authority as the "interim" executing agency for the
HSR project until such time as a Texas high speed rail authority is
created which would be responsible for financing, constructing,
managing, and operating the system.

3. That the 71st Texas Legislature, acting in regular session, appropriate
funding for the biennium beginning September 1, 1989, to carry
forward the planning, administration, and management of the HSR
program as set forth herein, including reimbursement to the Texas
Turnpike Authority of the funds expended to date in the performance
and management of this study.

4, That the staged development of a high speed rail system in Texas be

undertaken, utilizing Very High Speed (VHS) rail technology, on a
dedicated independent alignment.
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GLOSSARY OF TERMS

Air Passenger Surveys - A methodology utilized by transportation planners to gather data through personal
contact with travelers or by distributing pre-printed questionnaire forms for mail-back by air travelers. The data
obtained is that which is not readily attainable by only counting passengers or referring to statistical data
compiled by airlines and/or governmental agencies.

Aspects - The display of signal lights on block signals alongside the track which advise train operators of action
they should take as regards clearance of the track in front of the train, within the blocks.

Automatic Block Signals - Signals which display lights alongside the track which advise the train operator the
status of the length of track (block) to his front and which permit safe stopping in the event the track is occupied.

Blocks - Segments of track which vary in length according to the characteristics of the route geometry and the
amount of train traffic, with the minimum length generally being the safe stopping distance of a train,

Central Business District - A term which refers to the generally accepted (but sometimes loosely delineated)
downtown area of a city where commercial establishments, financial institutions, other service establishments
and governmental offices are most concentrated.

Conceptual Engineering - Engincering analysis of design involving the most basic preliminary engineering,

sufficient only to explore a "concept" of design but which is not sufficient to establish precise design features
for construction or detailed cost estimation.

Consist - The term used to describe the make-up of a train set, i.c., the consist will specifically describe the type
of cars making up the train set, such as one locomotive, six passenger coaches and one restaurant/lounge car,

Demographics - Statistical information which is generally in the form of specific elements such as population,
numbers of households, labor force numbers, employment numbers, hotel/motel units, college enrollment, and

other data. The information is used to establish a profile of a community or target group for further analysis
or projections.

Diesel-Electric Trains - Trains with power units (locomotives) that contain diesel powered turbines that produce
electricity which, in turn, powers electric wheel traction motors for moving the locomotive.

Fleet - The term used to describe the total number of trains operating along one given corridor.

Focus Group Surveys - The establishment of a sample representative group of individuals and, through either
personal interviews or by use of pre-printed questionnaires, determining certain preferences which can then be

used statistically to develop characteristics of the sample group and then be expanded to the target group as a
whole.

Geometrics - The vertical and horizontal alignments of a facility, along with other related design features which
define the physical configuration of the facility.

German High Speed Consortium - A group of German industries which joined together in 1985 to explore the
opportunity for development of high speed rail service between Fort Worth, Dallas and Houston. The
Consortium was composed of the following industries: Siemens AG, Consortium Leader; AEG Aktiengesellshaft;
Brown, Boveri & Cie AG; Krauss-Maffei AG; Krupp Industrietechnik GmbH; Linke-Hofmann-Busch GmbH;
Lord Mass Electric Company; Messerchmitt-Bolkow-Blohm GmbH; and, Thyssen Industric AG. The studies

which were performed for the Consortium in 1985 and 1987 were supported by the Federal Ministry of Research
& Technology, Federal Republic of Germany.

Grade Separated - The physical separation of one level of a facility from the other at points of crossing or other
conflict, i.e., designing a rail line to overpass, on another level, either above or below a street or highway.



Guideway - The generic term used for rail tracks in the case of conventional railroads or the concrete beam
structure on which a Mag-lev train operates,

High Speed Rail - A general term referring to passenger train service operating at average speeds in excess of
80 mph.

Infrastructure - The physical facilities which, in aggregate, make up the assembly of features which are needed
to operate a system or provide a public service.

Magnetic Levitation (Mag-lev) - A method of propulsion which is achieved by utilizing magnetic attraction or
repulsion as a means of either moving or stopping a train of advanced design. The concept utilizes linear
induction motors (LIM) to overcome adhesion present in steel wheels on rails by establishing fields of equal
or opposite polarity which permit the conveyance to hover (or float) above a guideway.

Maintenance-Of-Way Facilities - Facilities located along the route of a train, as differentiated from central

maintenance facilities or shops at terminals, for the purpose of providing routine maintenance for tracks and
other infrastructure.

Models - As used in the report, models refers to computerized systems for analysis and forecasting of population,
traffic, economics or financial estimates. The models are developed utilizing demographic data, past trends,
certain defined variables/assumptions, and then, by use of mathematical formulae contained in a computer
program, creating estimates of the factors to which the model is addressed.

"Order-Of-Magnitude” Costs - The development of preliminary estimated costs based on general engineering

design, sufficient for establishing approximate cost estimates for further detailed analysis and confirmation at
the preliminary design stage.

Representational Rail Route-Existing Alignment - A route selected for purposes of this study which generally

follows an existing railroad freight route, with certain deviations for by-passes of cities and/or straightening of
alignment.

Representational Rail Route-New Alignment - A route selected for purposes of this study which is a new,
independent alignment (not following any presently established corridor of either another railroad or highway).
Where the route is cross-country, it is sometimes referred to as "on new location".

Roadside Surveys - A methodology utilized by transportation planners to gather data through personal interviews
or by distributing pre-printed questionnaire forms for mail-back by drivers. Information obtained through
roadside surveys is that which is not readily attainable by only counting and/or classifying vehicles.

Rolling Stock - A general term to describe all equipment which rolls on the steel rails (or travels on a Mag-lev
fixed guideway), i.e., locomotives, coaches, etc.

Sensitivity - The recognition that certain assumptions or variables used in model development and forecasting
have either a greater or lesser effect upon the results produced. Sensitivity is determined by either increasing
or decreasing the assumptions/variables by a pre-determined amount (such as a percentage increase or decrease)
to explore the effect that such changes have on the resultant projection.

Staging - The development of a project by certain defined increments at a pre-determined schedule, in contrast
to developing the entire project as a single effort within one specific time period.

Suburban - A general term used to delineate the area on the periphery of a city that is mostly comprised of
residential units and shopping areas which tend to be more widely spaced than in the more populous areas of

the city. Generally, suburbs tend to be located just outside city limits but within the urbanized limits established
by the U.S. Bureau of Census.



Traction Power Facilities - Those facilities which provide electric power directly to a train, which includes the
power substations and catenary for HS and VHS categories and the long stator for Mag-lev(UHS).

Traffic Zones - A defined geographic area which is used, along with other defined geographic areas, to determine
traffic demand and traffic flow, either within the defined area or between areas. Traffic zones can be styled at
the discretion of the traffic planner; however, they will generally follow the boundaries of counties, urbanized
areas, urban areas, census tracts established by the U.S. Bureau of Census, or may be an area enclosed by major
transportation facilities (usually city arterial streets or major highways).

Train Sets - The individual trains made up of locomotives, passenger coaches, restaurant cars or other specific
types of cars.

Travel Demand - The existing or future volume of travel, either by air, highway or other mode, of individuals
between origin and destination.

Turbine-Powered Trains - Trains with power units (locomotives) that contain gasoline powered turbines that
produce electricity which, in turn, powers electric wheel traction motors for moving the locomotive.

Wayside - Beside or in close proximity to the railroad track.
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Table C-1

MANUAL VEHICLE CLASSIFICATION COUNT ON I.H. 45
Texas High Speed Rail Feasibiity Study

Count Location: IH 45, North of Fairfield

Date of Count: 5/13/88
Direction of Count: Northbound

PASSENGER CARS

PICK-UP OR VAN PC WITH PC WITH COMMERCIAL VEHICLES (TRUCKS & BUSES)
Hour Passenger ONE-AXLE  TWO-AXLE 6 or More COMM. TOTAL
Beginning cars (1) TRAILER TRAILER 2-Axle 3-Axle 4-Axle 5-Axle Axle TOTAL  VEHIGLES
700 171 4 1 9 1 1 33 0 49 220
800 229 4 1 6 6 8 40 0 65 294
900 321 2 8 20 8 3 29 0 70 391
1000 387 12 8 6 2 2 34 0 64 451
1100 363 4 12 9 8 2 38 1 74 437
1200 368 10 11 8 5 1 30 2 67 435
1300 332 8 7 8 7 6 49 4 89 421
1400 291 9 5 10 3 2 23 0 52 343
1500 401 8 6 14 3 2 45 1 79 480
1600 328 4 6 9 2 1 31 1 54 382
1700 287 6 7 10 0 0 25 0 48 335
1800 306 5 9 5 0 0 19 1 39 345
TOTAL 3,784 76 81 114 45 28 396 10 750 4,534
PERCENT 83.5 16.5 100.0
(1) Includes private automobiles, pick-ups, and vans.

SOURCE: Wilbur Smith Associates




Count Location:

MANUAL VEHICLE CLASSIFICATION COUNT ON I.H. 45
Texas High Speed Rail Feasibiity Study

IH 45, North of Fairfield

Table C-2

Date of Count: 5/13/88
Direction of Count: Southbound
PASSENGER CARS
PICK-UP OR VAN PC WITH PC WITH COMMERCIAL VEHICLES (TRUCKS & BUSES)
Hour Passenger ONE-AXLE TWO-AXLE 6 or More COMM.
Beginning Cars TRAILER TRAILER 2-Axle 3-Axle 4-Axle 5-Axle Axle TOTAL
700 121 1 4 7 1 2 49 0 64
800 185 5 6 0 1 1 60 4 77
900 319 5 7 4 5 0 74 4 99
1000 374 6 5 12 1 8 70 2 104
1100 438 4 3 13 4 1 93 1 119
1200 402 1 8 12 2 4 63 6 96
1300 523 9 4 15 2 2 106 3 141
1400 505 3 2 14 7 6 41 1 74
1500 568 8 12 13 3 1 68 3 108
1600 631 10 4 5 5 4 67 1 96
1700 611 8 7 13 5 2 63 1 99
1800 624 6 4 19 4 1 52 0 86
TOTAL 5,301 66 66 127 40 32 806 26 1,163
PERCENT 82.0 18.0
(1)~ Includes private automobiles, pick-ups, and vans.

SOURCE: Wilbur Smith Associates

TOTAL
VEHICLES

185
262
418
478
557
498
664
579
676
727
710
710

6,464

100.0
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Count Location:
Date of Count:
Direction of Count:

PASSENGER CARS

Table C-3

MANUAL VEHICLE CLASSIFICATION COUNT ON I.H. 10
Texas High Speed Rail Feasibiity Study

IH, East of Columbus
5/19/88
Westbound

COMMERCIAL VEHICLES (TRUCKS & BUSES)

PICK-UP OR VAN PC WITH PC WITH
Hour Passenger ONE-AXLE  TWO-AXLE 6 or More COMM. TOTAL
Beginning Cars TRAILER TRAILER 2-Axle J-Axle 4-Axle 5-Axle Axle TOTAL VEHICLES
700 227 9 7 17 1 3 60 2 99 326
800 243 5 4 6 1 3 46 2 67 310
900 335 3 7 16 16 0 82 2 126 461
1000 384 8 40 24 4 0 94 0 170 554
1100 346 6 40 17 1 4 115 2 185 531
1200 307 5 7 11 3 0 99 0 125 432
1300 389 3 3 12 2 0 97 0 117 506
1400 407 8 16 17 4 4 89 0 138 545
1500 424 5 3 15 3 8 92 1 127 551
1600 431 1 12 18 0 11 83 1 126 557
1700 400 6 7 13 0 1 83 0 110 510
1800 245 3 10 0 0 0 53 0 66 311
TOTAL 4,138 62 156 166 35 34 993 10 1,456 5,594
PERCENT 74.0 26.0
(1) Includes private automobiles, pick-ups and vans.

SOURCE

Wwilbur Smith Associates




Count Location:

Table C-4

MANUAL VEHICLE CLASSIFICATION COUNT ON I.H. 10
Texas High Speed Rail Feasibiity Study

IH, East of Columbus

Date of Count: 5/19/88
Direction of Count: Eastbound
PASSENGER CARS
PICK-UP OR VAN PC WITH PC WITH COMMERCIAL VEHICLES (TRUCKS & BUSES)
Hour Passenger ONE-AXLE  TWO-AXLE 6 or More COMM. TOTAL
Beginning Cars TRAILER TRAILER 2-Axle 3-Axle 4-Axle S-Axle Axle TOTAL VEHTCLES
700 137 1 4 12 3 1 77 5 103 240
800 190 1 8 16 4 3 81 3 116 306
900 261 1 1 11 3 7 87 2 112 373
1000 255 5 11 12 5 0 70 1 104 359
1100 373 6 6 14 8 11 141 1 187 560
1200 383 11 11 10 4 4 111 1 152 535
1300 404 12 3 10 2 5 86 1 119 523
1400 370 2 9 21 6 6 93 0 137 507
1500 412 7 2 16 6 7 94 2 134 546
1600 446 11 12 23 5 4 72 0 127 573
1700 401 4 3 12 8 0 101 0 128 529
1800 429 6 3 13 4 10 65 1 102 531
TOTAL 4,061 67 73 170 58 58 1,078 17 1,521 5,582
PERCENT 72.8 27.2

(1) Includes private automobiles, pick-ups and vans.
wWilbur Smith Associates

SOURCE:




Count Locatiot:

Table C-5

MANUAL VEHICLE CLASSIFICATION COUNT ON I.H. 35
Texas High Speed Rail Feasibility Study

1H-35 North of Georgetown

Date of Count: 7/19/87

Direction of Count: Southbound

PASSENGER CARRS

PICK-UP & VANS COMMERCIAL VEHICLES (TRUCKS & BUSES)

Half Hour Passenger Pick Up/ Other Other

Beginning Cars (D Panel Van Truck Vehicle
0630 232 0 10 42 0
0700 258 0 26 48 1
0730 292 1 23 46 0
0800 242 1 23 36 1
0830 243 7 27 40 1
0900 230 31 19 53 1
0930 316 5 20 68 0
1000 253 6 31 45 0
1030 280 11 39 47 2
1100 280 8 48 40 2
1130 277 4 24 58 1
1200 268 10 28 54 5
1230 273 13 27 51 2
1300 289 9 32 43 2
1330 288 10 17 52 2
1400 287 16 17 52 1
1430 329 2 26 47 3
1500 334 0 17 49 1
1530 344 0 13 46 2
1600 291 2 40 49 1
1630 373 2 32 58 5
1700 373 0 22 35 0

TOTAL 6,397 138 561 1,059 33

PERCENT 78.0

(1) Includes private automobiles, pick-ups, and vans.

SOURCE: Texas Transportation Institute

COMM. TOTAL

TOTAL VEHICLES
52 334
75 333
70 362
61 303
75 318
104 334
93 409
82 335
99 379
98 378
87 364
97 360
93 366
86 375
81 369
86 373
78 407
67 401
61 405
92 383
97 470
57 430

1,791 8,188

22.0




Count Location:

Table C-6

MANUAL VEHICLE CLASSIFICATION COUNT ON T.H. 35
Texas High Speed Rail Feasibility Study

IH-35 North of Georgetown

Date of Count: 7/19/87

Direction of Count: Northbound

PASSENGER CARRS

PICK-UP & VANS COMMERCIAL VEHICLES (TRUCKS & BUSES)

Half Hour Passenger Pick Up/ Other Other

Beginning Cars Panel Van Truck Vehicle
0630 172 12 1 42 1
0700 233 16 1 37 2
0730 243 9 10 39 1
0800 205 13 13 38 0
0830 265 17 21 33 1
0900 244 19 30 39 1
0930 255 9 la 51 2
1000 243 8 14 52 0
1030 292 14 14 57 0
1100 268 3 11 64 1
1130 282 0 10 50 0
1200 484 3 23 101 2
1300 298 1 26 46 1
1330 292 4 19 55 2
1400 379 8 33 60 0
1430 362 3 42 55 6
1500 352 5 6 55 3
1530 378 11 38 55 5
1600 444 19 33 57 3
1630 398 18 21 36 0
1700 356 15 14 59 1
1730 371 7 17 47 0
1830 612 10 37 91 2
1900 260 8 17 41 2
1930 233 3 17 33 1

TOTAL 7,921 235 482 1,293 37

PERGENT 79.5

@9) Includes private automobiles, pick-ups, and vans.

SOURCE: Texas Transportation Institute

COMM. TOTAL
TOTAL VEHICLES

56 228

56 289

59 302

64 269

72 337

89 333

76 331

74 317

85 377

79 347

60 342

129 613

74 372

80 372

101 480

106 468

69 421

109 487

112 556

75 473

89 445

71 442

140 752

68 328

54 287

2,047 9,968

21.5




FROM/TO
Dallas

Ft. Worth
Houston

Rest of State
Other States

TOTAL

Table C-7

ORIGIN-DESTINATION PATTERNS OF ANNUAL

AUTOMOBILE TRAVEL ON I-45 NORTH OF FAIRFIELD

Texas High Speed Rail Feasibility Study

REST OF OTHER

DALLAS FT. WORTH HOUSTON STATE STATES TOTAL
- - 678,964 282,464 58,292 1,019,720
- 204,724 46,072 22,048 272,844
600,964 192,192 - 169,416 137,540 1,100,112
189,852 40,092 145,912 337,064 51,636 764,556
15,808 1,768 104,832 20,124 61,984 204,516
806,624 234,052 1,134,432 855,140 331,500 3,361,748

SOURCE: Wilbur Smith Associates




TRAVEL OBSERVED

Table C-8

ORIGIN-DESTINATION PATTERNS OF ANNUAL AUTOMOBILE TRAVEL
ON I-10 EAST OF COLUMBUS

Texas High Speed Rail Feasibility Study

BETWEEN MAJOR FORT SAN REST OF OTHER
CITIES DALLAS WORTH HOUSTON ANTONIO AUSTIN TEXAS STATES TOTAL

Dallas - - - - - -

Fort Worth - - - - -

Houston - - 954,366 959,876 707,451 128,830 2.750,525
San Antonio 618,097 - 847 70,416 106,429 795,791
Austin - 754,886 733 63,762 67,121 886,503
Rest of Texas - - 436,743 74,644 73,437 277,437 66,555 928,819
Other States - - 35,856 61,680 44,411 32,7711 115,383 260,103
Total - - 1,845,583 1,091,424 1,078,573 1,151,840 484,321 5,651,743
ACTUAL TOTAL - - 1,845,583 1,091,424 1,078.573 1,151,840 484,321 5,651,743

SOURCE: Wilbur Smith Associates
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Table C-9

ORIGIN-DESTINATION PATTERNS OF ANNUAL AUTOMOBILE TRAVEL

ON I-35 NORTH OF GEORGETOWN
Texas High Speed Rail Feasibility Study

PASS CARS BETWEEN FORT SAN REST OF OTHER
MAJOR CITIES DALIAS  _ WORTH HOUSTON ANTONIO AUSTIN TEXAS STATES TOTAL

Dallas 4,578 . - 109,120 177,034 227,397 1,526 519,656
Fort Worth 69,440 80,123 119,040 5,341 273,945
Houston 2,289 - 3,815 - 6,104
San Antonio 70,966 74,781 - 12,972 9,156 238,843 92,332 499,053
Austin 224,345 158,720 2,289 14,498 908,827 1,365,148 100, 726 2.773.792
Rest of Texas 171,692 82,412 7,630 205,268 1,353,702 1,252,976 106,068 3,179,751
Other States 2,289 2,289 . 76,307 144,221 144,221 9,920 378,487
Total 473,872 320,493 9,920 487,607 2,672,303 3,351,443 315,914 7,630,792
ACTUAL TOTAL 7,880 5,329 160 8,110 44 438 55,722 5,259 126,901

SOURCE: Texas Transportation Institute
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Table C-10

IMPORTANT SERVICE CHARACTERISTICS FOR A
BUSINESS TRIP
Texas High Speed Rail Feasibility Study

VERY LEAST

IMPORTANT IMPORTANT
SERVICE RANKING
CHARACTERISTICS (Col 1+4Col 2) 1 2 4 S
Price for Standard Service 45.5 27.7 17.8 29. 14.8 9.9
Speed-Travel Time 99.1 86.1 12.8 .0 9
Separture Frequency 99.1 77.2 20.7 .0 9
Schedule Reliability 99.1 90.0 8.9 .0 9
Service Class (i.e., lst or 2nd class) 35.6 9.9 25.7 40 . 16.8 6.9
Comfort Level 54.3 20.7 33.6 38. 5.9 9
Staff Effective and Attitude 58.4 29.7 28.7 31. 8.9 9
Food 30.6 7.9 22.7 39. 17.8 11.8
Condition of Facilities and Equipment 80.1 42.5 37.6 15. 2.9 9
Need for Transportation at Destination 87.1 68.3 18.8 7. 3.9 9

SOURCE: Wilbur Smith Associates

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0
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Table C-11

BEST MODE OF TRANSPORTATION FOR A BUSINESS TRIP
Texas High Speed Rail Feasibility Study

SERVICE
CHARACTERISTICS

Price for Standard Service

Speed-Travel Time

Departure Frequency

Schedule Reliability

Service Class (i.e., 1lst and 2nd class)
Comfort Level

Staff Effectiveness and Attitude

Food

condition of Facilities and Equipment

Need for Transportation at Destination

SOURCE: Wilbur Smith Associates

AUTO BUS TRAIN
18.7 1.0 .0
.0 0 .0
28.5 0 .0
30.2 0 .0
9.3 0 .0
8.2 0 .0
17.9 .0 .0
42.6 .0 .0
16.1 .0 .0
63.9 .0 .0

AIRLANE

32.2
48.4
31.6
23.9
39.5
13.4
46.0
22.4
26.8

16.4

HIGH

SPEED

RAIL TOTAL
47.9 100.0
51.1 100.0
39.7 100.0
45.8 100.0
51.0 100.0
78.3 100.0
35.9 100.0
34.8 100.0
56.9 100.0
19.5 100.0
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Table C-12

IMPORTANT SERVICE CHARACTERISTICS FOR A
PLEASURE TRIP
Texas High Speed Rail Feasibility Study

VERY LEAST

IMPORTANT IMPORTANT
SERVICE RANKING
CHARACTERISTICS (Col 1+Col 2) 1 2 4 5
Price for Standard Service 81.0 55.0 26.0 17. 2.0 .0
Speed-Travel Time 41.4 20.7 20.7 43, 11.8 2.9
Separture Frequency 52.3 21.7 30.6 25. 15.8 5.9
Schedule Reliability 68.2 32.6 35.6 23. 5.9 1.9
Service Class (i.e., lst or 2nd class) 28.6 10.8 17.8 39. 19.8 11.8
Comfort Level 76.1 30.6 45.5 18. 4.9 .0
Staff Effective and Attitude 60.0 31.0 29.0 22. 149 4.0
Food 49.5 19.8 29.7 28. 10.8 10.8
Condition of Facilities and Equipment 85.0 42.5 42.5 11. 2.9 .0
Need for Transportation at Destinatlon 83.0 61,3 21.7 12. 1.9 1.9

SOURCE: Wilbur Smith Associates

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0
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Table C-13

BEST MODE OF TRANSPORTATION FOR A PLEASURE TRIP
Texas High Speed Rail Feasibility Study

HIGH

SERVICE SPEED

CHARACTERISTICS AUTO BUS TRAIN AIRLANE RAIL TOTAL
price for Standard Service 80.6 .0 1.0 3.0 15.3 100.0
Speed-Travel Time 11.0 .0 1.0 38.0 50.0 100.0
Departure Frequency 61.6 .0 .0 14.1 24.2 100.0
Schedule Reliability 59.1 .0 .0 12.2 28.5 100.0
Service Class (i.e., 1lst and 2nd class) 26.3 .0 1.0 27.4 45.0 100.0
comfort Level 25.2 .0 1.0 8.0 65.6 100.0
Staff Effectiveness and Attitude 29.6 .0 .0 42.8 27.4 100.0
Food 69.5 .0 1.0 8.6 20.6 100.0
condition of Facilities and Equipment 37.6 .0 1.0 17.2 44.0 100.0
Need for Transportation at Destination 82.8 .0 .0 9.0 8.0 100.0

SOURCE: Wilbur Smith Associates




Table C-14

SYSTEM TIME AND FARE SENSITIVITY BY TRIP PURPOSE
Texas Hligh Speed Rail Feasibility Study

RAIL HSR FARE % RIDERSHIP 1998 (THOUSANDS)(l) RIDERSHIP 2015 (THOUSANDS)(l)
MODE OF AIR FARE Business Non-Bus Total Business Non-Bus Total
HS 100 1,808.9 871.4 2,680.3 3,674.0 1,845.9 5,519.9
67 1,903.1 2,041.9 3,945.0 3,859.9 4,255.4 8,115.3
50 1,957.0 3,253.2 5,819.7 3,967.2 6,740.9 10,708.1
VHS 100 2,566.5 1,271.2 3,837.7 5,140.1 2,659.1 7,799.2
67 2,704.3 3,235.4 5,939.7 5,409.9 6,670.9 12,080.8
50 2,685.2 4,943 .2 7,628.4 5.565.1 10,163.1 15,728.2
UHS 100 3,684.8 1,943.6 5,628.4 7,296.2 4,033.3 11,329.5
67 3,876.3 4,822.6 8,698.9 7,657.2 9,916.1 17,573.3
50 3,981.5 6,841.5 10,823.0 7,876.0 14,029.7 21,896.7

(1) Ridership estimates do not include induced trips.
SOURCE: Wilbur Smith Associates
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Table C-15

TIME AND FARE SENSITIVITY BY TRIP PURPOSE
DALLAS/FORT WORTH TO HOUSTON CORRIDOR
Texas High Speed Rail Feasibility Study

RAIL  HSR FARE % RIDERSHIP 1998 (THOUSANDS)!)  _RIDERSHIP 2015 (THousaNDs)¢D)
MODE OF AIR FARE Business Non-Bus Total Business Non-Bus Total
HS 100 581.1 314.8 895.9 1,086.5 629.1 1,715.6
67 614.5 736.0  1,348.5 1,169.0  1,452.3  2,601.3
50 633.0 1,190.2 1,823.2 1,184.2 2,351.3  3,535.5
VHS 100 987.6 518.3  1,505.9 1,845.5 1,028.2 2,873.7
67 1,039.4 1,338.3 2,377.7 1,940.3  2,642.3  4,582.6
50 1,069.9 1,966.8 3,036.7 1,995.0 3,872.5 5,867.5
UHS 100 1,481.5 829.9 2,311.4 2,756.3  1,642.8 4,399.1
67 1,550.0 1,965.3 3,515.3 2,882.5 3,871.0 6,753.5
50 1,588.0 2,611.6 4,199.6 2,953.9  4,930.0 7,883.9

(1) Ridership estimates do not include induced trips.
SOURCE: Wilbur Smith Associates
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Table C-16

TIME AND FARE SENSITIVITY-SYSTEM
Texas High Speed Rail Feasibility Study

1998 RIDERSHIP (THOUSANDS)

HSR HSR TOTAL
DIVERTED INDUCED ESTIMATED
AUTO AIR TRIPS trips (1) HsR TRIPS
1. HS, HSR 100% of Air 22,083.0 5,175.7 2,680.3 536.1 3,216.4
VHS, HSR 100% of Air 21,766.0 4,338.5 3,837.7 767.5 4,605.2
UHS, HSR 100% of Air 20,602.0 3,717.6 5,628.4 1,125.7 6,754.1
2. HS, HSR 67% of Air 21,211.7 4,791.4 3,945.0 789.0 4,734.0
VHS, HSR 67% of Air 19,929.2 4,082.5 5,939.7 1,187.9 7,127.6
UHS, HSR 67% of Air 17,733.9 3,518.7 8,698.9 1,739.8 10,438.7
3. HS, HSR 50% of Air 20,058.8 4,680.0 5,819.7 1,163.9 6,983.6
VHS, HSR 50% of Air 18,262.5 3,958.2 7,628.4 1,525.7 9,154.1
UHS, HSR 50% of Air 15,817.8 3,317.3 10,823.0 2,164.6 12,987.6
2015 RIDERSHIP (THOUSANDS)
HSR HSR TOTAL
DIVERTED  INDUCED ESTIMATED
AUTO AIR TRIPS Trips (1) HSR TRIPS
1. HS, HSR 100% of Air 44,695.8 10,299.6 5,519.9 1,104.0 6,623.9
VHS, HSR 100% of Air 44,077.9 8,644.8 7,799.2 1,559.8 9,359.0
UHS, HSR 100% of Air 41,781.0 7,417.4  11,329.5 2,265.9 13,595.4
2. HS, HSR 67% of Air 42,897.8 9,507.8 8,115.3 1,623.1 9,738.4
VHS, HSR 67% of Air 40,334.8 8,117.3 12,080.8 2,416.2 14,497.0
UHS, HSR 67% of Air 35,945.6 7,012.5 17,573.3 3,514.7 21,088.0
3. HS, HSR 50% of Air 40,538.7 9,280.0 10,708.1 2,141.6 12,849.7
VHS, HSR 50% of Air 36,938.3 7,867.8 15,728.2 3,145.6 18,873.8
UHS, HSR 50% of Air 32,037.7 6,601.7 21,896.7 4,379.3 26,276.0
(1) Induced trips include true induced travel plus additional diverted trips
due to special modal attractiveness of HSR.
Note: High Speed Rail stations assumed for CBD's and three suburban locations.

SQURCE: Wilbur Smith Associates



Table C-17
TIME AND FARE SENSITIVITY

DALLAS/FORT WORTH TO HOUSTON CORRIDOR
Texas High Speed Rail Feasibility Study

1998 RIDERSHIP (THOUSANDS)

HSR HSR TOTAL
DIVERTED INDUCED ESTIMATED
AUTO AIR TRIPS TRIPS ‘1) HSR TRIPS
1. HS, HSR 100% of Air 4,566.3 2,363.8 895.9 179.2 1,075.1
VHS, HSR 100% of Air 4,444 .8 1,875.4 1,505.9 301.2 1,807.1
UHS, HSR 100% of Air 3,958.4 1,559.5 2,316.5 463 .3 2,779.8
2. HS, HSR 67% of Air 4,318.8 2,161.3 1,354.3 270.9 1,625.2
VHS, HSR 67% of Air 3,686.5 1,764.5 2,377.7 475.5 2,853.2 s
UHS, HSR 67% of Air 2,683.0 1,446.8 3,704.6 740.9 4 4455
3. HS, HSR 50% of Air 3,891.4 2.,114.6 1,810.4 362.1 2,172.5
VHS, HSR 50% of Air 3,107.6 1,683.3 3,036.7 607.3 3,644 .0
UHS, HSR 50% of Air 2,300.6 1,330.4 4,203 .4 840.7 5,044 .1
2015 RIDERSHIP (THQUSANDS)
HSR HSR TOTAL
DIVERTED INDUCED ESTIMATED
AUTO AIR TRIPS trips (1) HSR TRIPS
1. HS, HSR 100% of Air 8,729.3 4,506.7 1,715.6 343.1 2,058.7
VHS, HSR 100% of Air 8,500.9 3,576.7 2,873.5 574.7 3,448.2
UHS, HSR 100% of Air 7.,577.7 2,876.4 4,507.0 901.4 5,408.4
2. HS, HSR 67% of Air 8,246.2 4.107.5 2,607 .4 521.5 3,128.9
VHS, HSR 67% of Air 7.067.0 3,359.7 4,582.6 916.5 5,499.1
UHS, HSR 67% of Air 5,448.6 2,755.2 6,757.3 1,315.5 8,108.8
3. HS, HSR 50% of Air 7,404 .9 4,016.6 3,539.6 707.9 4,247.5
VHS, HSR 50% of Air 5,888.2 3,200.7 5,872.2 1,174 .4 7,046.6
UHS, HSR 50% of Air 4,346.0 2,526.5 8,088.2 1,617.6 9,705.8
(1) Induced trips include induced travel plus additional diverted trips due to
special modal attractiveness of HSR.
Note: High Speed Rail stations assumed for CBD’s and two suburban locations.

Base demographic forecasts used in travel forecasts.
SOURCE: Wilbur Smith Associates
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Route Route Segment

1 & 2 Fort Worth-Mid City

1 & 2 Mid City-Dallas
1 Dallas-Houston Beltway
1 Houston Beltway-Houston CBD
2 Dallas-Austin
2 Austin-San Antonio
3 Houston Beltway-Houston CBD
3 San Antonio-Houston Beltway
3 Austin-Houston Beltway

Route Route Segment

1 & 2 Fort Worth-Mid City

1 &2 Mid City-Dallas
1 Dallas-Houston Beltway
1 Houston Beltway-Houston CBD
2 Dallas-Austin
2 Austin-San Antonio
3 Houston Beltway-Houston CBD
3 San Antonio-Houston Beltway
3 Austin-Houston Beltway

TRIP TIMES
TECHNOLOGY: HS

Length
{miles)

16
17
248
15
229
76
15
199

184

TRIP TIMES
_TECHNOLOGY: VHS

Length
(miles)

16
17
248
15
229
76
15
199

184

Run Recovery Total
Time Time Time
0:17 0:01 0:18
0:18 0:01 0:19
2:08 0:06 2:14
0:16 0:01 0:17
2:09 0:06 2:15
0:57 0:03 1:00
0:16 0:01 0:17
1:52 0:05 1:57
1:43 0:05 1:48
Run Recovery Total
Time Time Time
0:17 0:01 0:18
0:18 0:01 0:19
1:31 0:04 1:35
0:16 0:01 0:17
1:38 0:05 1:43
0:52 0:03 0:55
0:16 0:01 0:17
1:26 0:04 1:30
1:19 0:04 1:23



TRIP TIMES
TECHNOLOGY: UHS

Length Run Recovery  Total

Route Route Segment (miles) Time Time Time
1 &2 Fort Worth-Mid City 16 0:17 0:01 0:18
1&2 Mid City-Dallas 17 0:18  0:01 0:19
1 Dallas-Houston Beltway 248 1:01 0:03 1:04
1 Houston Beltway-Houston CBD 15 0:16 0:01 0:17
2 Dallas-Austin 229 1:13 0:04 1:17
2 Austin-San Antonio 76 0:46 0:02 0:48
3 Houston Beltway-Houston CBD 15 0:16 0:01 0:17
3 San Antonio-Houston Beltway 199 1:04 0:03 1:07
3 Austin-Houston Beltway 184 0:58 0:03 1:01



SCHEDULE TIMES

Schedule Times

Route Length (hours:minutes)

No. City Pairs (miles) HS VHS UHS

1 Fort Worth-Dallas 33 0:38 0:38 0:38
Dallas-Houston 1263 2:32 1:53 1:22
Fort Worth-Houston 296 3:13 2:34 2:03
2 Fort Worth-Dallas 33 0:38 0:38 0:38
Dallas-Austin 229 2:15 1:43 1:17
Austin-San Antonio 76 1:00 0:55 0:48
Fort Worth-San Antonio 338 3:59 3:22 2:49
3 San Antonio-Houston 214 2:15 1:48 1:25
Austin-Houston 199 2:06 1:41 1:19



ROLLING STOCK FLEET DETERMINATIONS
STAND-ALONE SCENARIOS

1998 2015
No. of Peak Cars™ No. of Peak Cars™

Technology/Route City Pairs One-Way Trains per Train One-Way Trains per Train
HS 1 Fort Worth-Dallas-Houston 21 5 21

2 Houston-San Antonio/Austin 36 46 36 6-9

3 Dallas/Ft. Worth-San Antonio 11 7 15
VHS 1 Fort Worth-Dallas-Houston 21 8 34 10

2 Houston-San Antonio/Austin 36 6 45 9

Dallas/Ft. Worth-San Antonio 11 9 22 10

UHS 1 Fort Worth-Dallas-Houston 21 6 38 6

2 Houston-San Antonio/Austin 36 46 49

3 Dallas/Ft. Worth-San Antonio 11 6 24

w
Includes restaurant car.

ROLLING STOCK REQUIREMENTS"
STAND-ALONE SCENARIOS

19908 2015
Technology/Route Sets Locomotives Coaches Restaurants Sets Locomotives CoachesRestaurants
HS 1 17 17 68 17 17 34 102 17
12 24 72 12 15 30 120 15
19 25 76 19 19 38 120 19
VHS 1 17 34 119 17 23 46 207 23
10 20 80 10 17 34 153 17
19 38 a5 19 19 38 152 19
UHS™ 1 15 75 - 15" 19 95 - 19"
2 10 50 . 10" 17 85 . 17"
3 15 62 - 15" 21 105 . 21"

* . . .
Requirements include spares for ready reserve and scheduled repairs.

*w . . .
For UHS - one car of train set is considered one-half restaurant car. All cars are powered.
* Source:  Morrison-Knudsen Engineers, Inc.



ROLLING STOCK FLEET DETERMINATIONS
STAGING SCENARIO

VHS TECHNOLOGY
1998 2015
No. of Peak Cars No. of Peak Cars”
Route City Pairs One-Way Trains per Train One-Way Trains  per Train
1 Dallas/Ft. Worth-Houston 21 8 34 10
2 Houston-San Antonio/Austin 36 6 45
3 Dallas/Ft. Worth-San Antonio 11 7 15

ROLLING STOCK REQUIREMENTS

1998 2015
Route Sets Locomotives Coaches Restaurants Sets Locomatives Coaches Restaurants
1 17 34 119 17 23 46 207 23
10 20 60 10 12 24 96 12
19 38 95 19 19 38 152 19
Total 46 92 274 46 54 108 455 54

L 3
Includes restaurant car.

* Source: Morrison-Knudsen Engineers, Inc.
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TABLE E-1
TEXAS HIGH SPEED RAIL

INDEPENDENT ALIGNMENT:HS OPTION
COST SUMMARY BY SEGMENT (3000)

SEGMENT 1 2 3 4 5 [ 7 8 TOTAL
EEERIEEEEEREICCSISSITESILIEISEEE X R EER LTSS IS ISR R SIS S N S S E EESE S S S SR I I BRI EE I E SRS S B IS ST L XX S S BSISSSSSSEESIRES
LENGTH 2.1 65.97 148.53 32.2 126.46 28.64 53.86 130.05 618.49
EARTHWORK 5,004 19,819 51,885 5,736 41,956 8,152 17,349 45,707 195, 608
RAILROAD RECONSTRUCTION 14,273 s.033 0 11,855 2,764 S,825 6.476 0 46,225
TRACKWORK 37,511 72,921 162,840 35,774 139,443 31,720 59,836 142,196 682,282
STRUCTURES 100,008 81,990 117,110 56,855 143,316 39,747 78,943 100,170 718,149
RIGHT - OF -WAY 17,500 13,723 3,601 29,764 12,800 16,724 11,044 3,153 108, 307
ELECTRIFICAT ION 0 o 0 0 0 0 0 0 0
STATIONS 10,000 5,000 0 20,000 10,000 0 10,000 0 55,000
MAINTENANCE FACILITIES 8,500 8,500 3,000 50,500 9,500 1,000 8,500 9,500 99,000
TRAIN CONTROL 16,203 34,406 88,871 3,000 61,866 16,239 26,514 63,830 310,929
ROLLING STOCK (1997) o 137,700 o 157, 200 0 a 153,900 448,800
ENGINEERING 18,810 21,725 38,458 19,214 37,952 10,746 19,680 32,810 199,395
CONSTRUCTION MANAGEMENT 6.270 7,262 12,619 6.405 12,651 3,582 6,560 10,937 56,465
RIGHT OF WAY ACQUISITION 4,375 3,431 500 7,441 3,200 4,18 2,761 788 27,077
CONTINGENCIES 11,923 13,690 30,859 12,328 31,634 6,896 12,383 28,150 147,862
X==z TaTg2LTIX IREZ £ E §] TSR N RS X T NS B SRR R EE RN E R R E R R IR R E R RN N RN E SRR RE NSRRI =TS ZEDYT
TOTAL 250,377 267,480 648,043 258,882 664,320 144,811 260,045 591,140 3,105,098
ROLLING STOCK (2007) 0 0 85,000 69,300 0 0 101,000 255,300

SEGHMENT DESCRIPTION:

.

DNORAEWN -
DY . se

FORT WORTH - DALLAS UNION STATION

DALLAS UNION STATION - CORSICANA JUNCTION
CORSICANA JURCTION - HOUSTON 610 JUNCTION
HOUSTON 610 JUNCTION - HOUSTON DOWNTOWM
AUSTIN SW JUNCTION - AUSTIN DOWNTOWN
AUSTIN SW JUNCTION - SAN MARCOS
SAN MARCOS - SAN ANTONIO

SAN MARCOS - HOUSTON 610 JUNCTION




TABLE E-2

TEXAS HIGH SPEED RAIL

SEGMENT 1 2 3 4

LENGTH 32.77 54.60 203.92 5.00
EARTHWORK 5,004 16,333 64,077 611
RAILROAD RECONSTRUCTION 14,273 14,561 54,038 0
TRACKWORK 37,511 61,172 223,739 5,930
STRUCTURES 100,008 90,014 206,939 16,072
RIGHT -OF -WAY 17,500 15, 745 23,028 10,000
ELECTRIFICATION 0 0 0 0
STATIONS 10,000 5,000 10,000 10,000
MAINTENANCE FACILITIES 8,500 8,500 3,000 51,500
TRAIN CONTROL 16,203 29,005 102,619 3,000
ROLLING STOCK (1997) 0 0 137,700

ENGINEERING 18,810 21,630 61,870 8,740
CONSTRUCTION MANAGEMENT 6.270 7,210 20,623 2,913
RIGHT OF WAY ACQUISITION 4,375 3,936 5,757 2,500
CONTINGENCIES 11,923 13,655 45,669 5,563
TOTAL 250,377 286,762 959,059 116,830
ROLLING STOCK (2007) 0 0 85,000

SEGMENT DESCRIPTION

SAN MARCOS - SAN ANTONIO

OOV & WA —

Pry

FORT WORTH - DALLAS UNION STATION

DALLAS UNION STATION - CORSICANA JUNCTION
CORSICANA JUNCTION - HOUSTON 610 JUNCTION
HOUSTON 810 JUNCTION - HOUSTON DOWNTOWN
CORSICANA JUNCTION - AUSTIN SW JUNCTION
AUSTIN SW JUNCTION - AUSTIN DOWNTOWN
AUSTIN SW JUNCTION - SAN MARCOS

SAN MARCOS - HOUSTON 610 JUNCTION

18,014
10,329
42,002

ooooo

883
294
760
587

EXISTING ALIGNMENT:HS OPTION
COST SUMMARY BY SEGMENT ($000)

==zx

7

EX2IIRTEEITZ;

27.27
7,940
9.6
30,043
35,118
13,530
0

0
1,000
15,748
0

10,267
3,422
3,383
6,557

882,041

69,300

12,332 137,702

37,489
175,515

RS TrSARZITEXERSSIENTSIFSEEEIESTES

265,192

0

775,51

101,000

3,685,806

255,300




TABLE E-3

TEXAS HIGH SPEED RAIL

{NDEPENDENT ALIGNMENT:VHS OPTION
COST SUMMARY BY SEGMENT ($000)

SEGMENT 1 2 3 4 5 6 7 s TOTAL
LENGTH 32.77 65.97 148.53 32.21 126.46 28.64 53.85 130.05 618.49
EARTHWORK 5,004 19,819 51,885 5,736 41,956 8,152 17,349 45,707 195,608
RAILRGAD RECONSTRUCTION 18,208 6,420 0 15,124 3,526 7.431 8,262 0 58,972
TRACKWORK 37,511 72,921 162,840 35,774 139,483 31,720 59,836 142,196 682, 282
STRUCTURES 100,008 81,990 117,110 56, 855 143,316 39.747 78,943 100, 170 718, 149
RIGHT-OF -WAY 17,500 13,723 3,601 29,764 12,800 16,724 11,044 3,153 108,307
ELECTRIFICATION 23,136 46,575 104,862 22,740 89,281 20,220 38,025 91,815 436, 654
STATIONS 10,000 5,000 0 20, 000 10,000 0 10,000 0 55,000
MAINTENANCE FACILITIES 1,000 17,000 5,000 57,500 4,000 1,000 17,000 4,000 106,500
TRAIN CONTROL 18,120 39,660 98,822 s, 000 69,054 18,790 29,440 70,986 349,872
ROLLING STOCK (1997) 0 0 277,700 0 191,000 0 0 305, 900 774,600
ENGINEERING 20,744 27,280 48,971 22,365 46,207 12,940 26,291 41,222 244, 021
CONSTRUCTION MANAGEMENT 6.915 9.093 16,32 7,455 15,402 4,313 8,097 13,741 81,340
RIGHT OF WAY ACQUISITION 4375 3,431 900 7,441 3,200 4,181 2,761 788 27,077
CONTINGENCIES 13,126 17,146 44,401 14,288 38,461 8,261 15,252 40,984 191,919
EZEEZERRSRRERZITZXX = ARZER ZTB=R
TOTAL 275,647 360,058 932,415 300,053 807,686 173,478 320,300 840,663 4,030,300
ROLLING STOCK (2007} 0 0 154,600 150,700 0 0 57,000 362,300

SEGMENT DESCRIPTION

1: FORT WORTH - DALLAS UNION STATION

2: DALLAS UNION STATION - CORSICANA JUNCTION
3: CORSICANA JUNCTION - HOUSTOW 810 JUNCTION
4: HOUSTON 610 JUNCTION - HOUSTON DOWNTOWN

S: AUSTIN SW JUNCTION - AUSTIN DOWNTOWN

6: AUSTIN SW JUNCTION - SAN MARCOS

7: SAN MARCOS - SAN ANTONIO
8: SAN MARCOS - HOUSTON 610 JUNCTION




TABLE E-4
TEXAS HIGH SPEED RAIL

EXISTING ALIGNMENT:VHS OPTION
COST SUMMARY BY SEGMENT ($000)

SEGMENT 1 2 3 4 ’ 6 7 8 9 TOTAL
t 3 ZITITZ= = EEES=SXXSSRMITEX=ZX === == = EE=ES=SSSSSTESISSZSZERIT=TET
LENGTH 32.77 54.60 203.92 5.00 156.75 0.72 27.27 52.73 152.31 686.07
EARTHWORK 5,004 16,333 84,077 611 48,438 0 7,940 16,951 49,588 208,943
RA{LROAD RECONSTRUCTION 18, 208 18,577 68,939 0 50,331 800 12,367 14,630 38,090 221,941
TRACKWORK 37,511 81,172 223,739 5,930 172,814 973 30,043 58,821 166,695 757,698
STRUCTURES 100,008 90,014 206,939 16,072 201,852 5,168 36,118 80,785 160,709 897,665
RIGHT -OF -WAY 17,500 15,745 23,028 10,000 41,314 3,040 13,530 10,592 15,207 149,956
ELECTRIFICATION 28,000 37,750 142,500 107,250 0 24,500 36,750 107,250  4B4,000
STATIONS 10,000 5,000 10,000 10,000 10,000 0 0 10,000 10,000 65,000
MAINTENANCE FACILITIES 1,000 17,000 5,000 57,500 4,000 0 1,000 17,000 4,000 106,500
TRAIN CONTROL 18,120 33,050 114,110 5,000 85,730 0 18,370 28,970 85.730 389,080
ROLLING STOCK (1997) 0 0 307,700 191,000 0 0 0 305,900 804,600
ENGINEERING 21,182 26,518 77,250 9,460 4,956 898 12,948 24,705 57,354 295,270
CONSTRUCT ION MANAGEMENT 7,061 8,839 25,750 3,153 21,652 299 4,316 8,235 19,118 98,423
RIGHT OF WAY ACQUISITION 4,375 3,936 s,757 2,500 10,329 760 3,383 2,648 3,802 37,489
CONTINGENCIES 13,398 16,697 63,739 6,011 50,483 597 8,226 15,504 s1.172 225,828
TOTAL 281,367 350,631 1,338,528 126,238 1,060,147 12,535 172,741 325,590 1,074,615 4,742,395
ROLLING STOCK (2007) 0 0 154,600 150, 700 0 0 0 57,000 362,300

SEGMENT DESCRIPTION

FORT WORTH - DALLAS UNION STATION

DALLAS UNION STATION - CORSICANA JUNCTION
CORSICANA JUNCTION - HOUSTON 610 JUNCTION
HOUSTON 610 JUNCTION - HOUSTON DOWNTOWN
CORSICANA JUNCTION - AUSTIN SW JUNCTION
AUSTIN SW JUNCTION - AUSTIN DOWNTOWN
AUSTIN SW JUNCTION - SAN MARCOS

SAN MARCOS - SAN ANTONIO

SAN MARCOS - HOUSTON 610 JUNCTION

PONQV‘J\WN—.




TABLE E-5
TEXAS MIGH SPEED RAIL

INDEPENDENT AL )GNMENT:UHS OPTION
COST SUMMARY BY SEGMENT ($000)

SEGMENT 1 2 3 4 H (3 7 8 TOTAL

IR EI IR RN I I I I R NI NN I S A IR I RN A R NI R RN RN R S S RN E S X IR S I X I EI LIRS I I S A N R R I S N A E I EE RS E A EE IR S RIS ISR SERERESSS
LENGTH 33.00 85.97 148.53 32.21 126.46 28.64 $3.86 130.05 618.72
EARTHWORK 21,252 31,924 65,353 20,743 57,756 14,650 25,738 57,222 294,638
" RAILROAD RECONSTRUCTION 18,219 6,420 o] 15,124 3,526 7,431 8,262 0 58,982
TRACKWORK 0 0 1] Q 0 0 0 0 o]
STRUCTURES 139,172 289,809 656,497 138,632 56,591 124,685 234,274 570,203 2,709,863
RIGHT-OF-WAY 17,500 13,723 3,601 29,764 12,800 16,72 11,044 3,153 108,307
ELECTRIFICATION 164,500 328,950 887,600 0 623,450 148,200 270,050 639,750 3,062,500
STATIONS 20,000 10,000 0 25,000 10,000 0 10,000 0 75,000
MAINTENANCE FACILITIES 1,000 17,000 19,000 44,000 3,000 16,000 2,000 3,000 105,000
TRAIN CONTROL 20,965 46,925 114,935 12,000 80,025 23,435 34,305 82,555 415,145
ROLLING STOCK (1997) 0 0 495,000 330,000 0 0 423,500 1,248,500
ENGINEERING 36,235 67,028 201,779 25,674 150,943 31,601 53,611 160,144 727,014
CONSTRUCTION MANAGEMENT 12,078 22,343 67,260 8,558 50,314 10,534 17,870 53,381 242,338
RIGHT OF NAY ACQUISITION 4,375 3,431 900 7,441 3,200 4,181 2,761 788 27,077
COMTINGENCIES 22,765 41,878 125,596 16,347 94,080 19,872 33,496 99,685 453,718

= ETIIEE =22 EEEE EEE EESEEREEEERRERESTRERSRE=EXREEREZIZ2RIR
TOTAL 478,061 879,430 2,637,520 343,284 1,975,485 417,311 703,410 2,093,382 9,528,082
ROLLING STOCK (2007) 132,000 231,000 269,500 632,500

SEGMENT DESCRIPTIOM

FORT WORTH - DALLAS UNION STATION R
DALLAS UNION STATION - CORSICANA JUNCTION

CORSICANA JUMCTION - HOUSTON 610 JUNCTION

HOUSTON 610 JUNCTION - HOUSTON DOWNTOWN

AUSTIN SW JUNCTION - AUSTIN DOWNTOWN

AUSTIN SW JUNCTION - SAN MARCOS

SAN MARCOS - SAN ANTONIO

SAN MARCOS - HOUSTON 610 JUNCTION

0~ OB -2




TABLE €-6
TEXAS HIGK SPEED RAIL

EXISTING ALIGNMENT:UHS OPTION
COST SUMMARY BY SEGMENT ($000)

152.31
72,116
38,090

0
646,577
15,207
769,800
10,000
4,000
99,695
423,500
148,994
49,665
3,802
114,072

2,395,518

SEGMENT 1 2 3 4 5 6 7 8

===l===-==I=========3==l=!l!ll8=l!=ll:=x 2XI=TX=

LENGTR 32.77 54.60 203,92 5.00 156.75 0.72 27.27 52.73

EARTHWORK 21,104 25,228 98,050 3,220 74,988 464 13,712 25,241

RAILROAD RECONSTRUCTION 18,208 18,577 68,939 0 50,331 800 12,367 14,630

TRACKWORK 0 0 0 0 0 0 0 0
STRUCTURES 139,172 231,793 865,667 21,226 665,471 3,055 115,776 223,834

RIGHT-OF -WAY 17,500 15,745 23,028 10,000 41,316 3,040 13,530 10,592
ELECTRIFICATION 164,500 274,150 1,021,700 769. 800 0 144,100 266,000

STATIONS 10,000 5,000 10,000 10,000 10,000 0 0 10,000
MAINTENANCE FACILITIES 1,000 17,000 20,000 44,000 4,000 0 16,000 2,000

TRAIN CONTROL 200965 39,940 132,705 12,000 99,695 0 22,800 33,675

ROLLING STOCK (1997) 0 0 495,000 330,000 0 0 0
ENGINEERING 35,320 56,469 201,608 9,040 154,404 662 30,446 52,737
CONSTRUCTION MANAGEMENT 11,773 18,823 67,203 3,013 51,468 221 10,149 17,579

RIGRT OF WAY ACQUISITION 4,375 3,936 5.757 2,500 10,329 760 3,383 2,648
CONTINGENCIES 22,196 35,333 150,483 5,750 113,090 450 19,113 32,947

ETTETXTZLET ==X REX BETERESESSESCSSETSET l====8’!=!!!!I:’..::==!==8=li=8’!l
TOTAL 466,114 741,996 3,160,138 120,749 2,374,889 9,452 401,375 691,883

ROLLING STOCK (2007) 0 0 132,000 231,000 0 0 0

SEGMENT DESCRIPTION

FORT WORTH - DALLAS UNION STATION .
DALLAS UNTON STATION - CORSICANA JUNCTION
CORSICANA JUNCTION - HOUSTON 610 JUNCTION
HOUSTON 810 JUNCTION - HOUSTON DOWNTOWN
CORSICANA JUNCTION - AUSTIN SW JUNCTION
AUSTIN SW JUNCTION - AUSTIN DOWNTOWN
AUSTIN SW JUNCTION - SAN MARCOS

SAN MARCOS - SAN ANTONIO

SAN MARCOS - HOUSTON 610 JUNCTION

OO NS N

269,500

334,123
221,941
0

2,912,570
149,956
3,410,050
65,000
108,000
461,475
1,248,500
689, 680
229,893
37,489
493,434

10,362, 112

632,500
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TABLE E-7
TEXAS HIGH SPEED RAIL

IRDEPENDENT ALIGNMENT:HS OPTION

STAND-ALONE SCENARIO
COST SUMMARY ( $000 )

HOUSTON HOUSTON DALLAS
1TEN 10 10 10
DALLAS/FT WORTH AUSTIN/SAN ANTONIO AUSTIN/SAN ANTONIO
LENGTH 219.48 244.76 307.70
EARTHWORK 82,44k 76,943 92,280
RAILROAD RECONSTRUCTION 31,160 2,156 34,370
TRACKWORK 309,047 269,526 341,472
STRUCTURES 355,973 275,725 4hk, 004
RIGHT -OF - WAY 64,588 60,684 7,790
ELECTRIFICATION 0 0 0
STATIONS 35,000 30,000 35,000
MAINTENANCE FACILITIES 70,500 69,500 36, 000
TRAIN CONTROL 142,480 109,583 155,228
ROLLING STOCK (1997) 137,700 153,900 157,200
ENGINEERING 98,207 82,451 108,913
CONSTRUCT 10N MANAGEMENT 32,736 27,484 36,304
RIGHT OF WAY ACQUISITION 16,147 1517 17,947
CONTINGENCIES 68,799 59,756 76,525
TOTAL COST ¢ $000 3 1,4bb, 781 1,254,878 1,607,032
COST PER MILE ¢ $000 ) 5,170 5,127 5,223
ROLLING STOCK (2007) 85,000 101,000 69,300
TABLE E-8
TEXAS HIGH SPEED RAIL
EXISTING ALIGNMENT:HS OPTION
STAND-ALONE SCENARIO
COST SUMMARY ¢ $000 )
HOUSTON HOUSTON OALLAS
1TEN T0 T0 T0
OALLAS/FT WORTH AUSTIN/SAN ANTONIO AUSTIN/SAN ANTONIO
LENGTH 296.29 238.03 32.8
EARTHWORK 85,026 75,091 9%,667
RAILROAD RECONSTRUCTION 82,87 51,645 90,074
TRACKWORK 328,353 262,462 361,334
STRUCTURES 413,033 298,852 513,945
RIGHT-OF -WAY 86,213 52,369 101,721
ELECTRIFICATION 0 0 0
STATIONS 35,000 30,000 35,000
MAINTENANCE FACILITIES 71,500 70,500 35,000
TRAIN CONTROL 150,827 121,858 164,066
ROLLING STOCK (1997) 137,700 153,900 157,200
ENGINEERING 11,049 85,650 125,713
CONSTRUCTION MANAGEMENT 37,016 28,883 41,904
RIGHT OF WAY ACQUISITION 16,568 13,092 25,430
CONTINGENCIES 76,811 62,265 87,353
TOTAL COST ¢ $000 ) 1,613,028 1,307,567 1,834,406
COST PER MILE ¢ $000 ) S, 44d 5,493 5,647
ROLLING STOCK (2007) 85,000 101,000 69,300



TABLE E-9
TEXAS HIGH SPEED RAIL

INDEPENDENT ALIGNMENT:VHS OPTION
STAND-ALONE SCENARIO
COST SUMMARY ( 3000 )

HOUSTON HOUSTON DALLAS
1TEM T0 10 10

DALLAS/FT WORTH AUSTIN/SAN ANTONIO AUSTIN/SAN ANTONIO
LENGTH 279.48 244.76 307.70
EART HWORK 82,444 76,943 92,280
RAILROAD RECONSTRUCT [ON 39,753 30,817 43,847
TRACKWORK 309,047 269,526 341,472
STRUCTURES 355,973 215,725 444,004
RIGHT-OF -WAY 64,588 60,684 71,790
ELECTRIFICATION 197,313 172,801 217,236
STATIONS 35,000 30,000 35,000
MAINTENANCE FACILITIES 80,500 79,500 40,000
TRAIN CONTROL 161,602 124,216 175,064
ROLLING STOCK (1997) 277,700 305,900 191,000
ENGINEERING 119,360 100,819 131,462
CONSTRUCTION MANAGEMENT 39,787 33,606 43,821
RIGHT OF WAY ACQUISITION 16,147 15,17 17,947
CONTINGENCIES 88,961 78,785 92,246
TOTAL COST ¢ $000 ) 1,868,174 1,654,494 1,937,169
COST PER MILE ¢ $000 ) 6,684 6,760 6,29
ROLLING STOCK (2007) 154,600 57,000 150,700

TABLE E-10
TEXAS WIGH SPEED RAIL
EXISTING ALIGNMENT:VHS OPTION
STAND-ALONE SCENAR1O
COST SUMMARY ( $000 )
HOUSTON HOUSTON DALLAS
1TEN 10 10 10

DALLAS/FT WORTH AUSTIN/SAN ANTONIO AUST IN/SAN ANTONIO
LENGTH 296.29 238.03 324.84
EART HWORK 86,026 75,091 9,667
RAILROAD RECOMSTRUCT 10K 105,724 65,887 114,912
TRACKWORK 328,353 262,462 361,334
STRUCTURES 413,033 298,852 513,945
RIGHT-OF -WAY 66,273 52,369 101,721
ELECTRIFICATION 208,250 168,500 234,250
STATIONS 35,000 30,000 35,000
MAINTENANCE FACILITIES 80,500 79,500 40,000
TRAIN CONTROL 170,280 138,070 184,240
ROLLING STOCK (1997) 307,700 305,900 191,000
ENGINEERING 134,409 105,366 151,206
CONSTRUCTION MANAGEMENT 44,803 35,122 50,402
RIGHT OF WAY ACQUISITION 16,568 13,092 25,430
CONTINGENCIES 99,846 81,510 104,905
TOTAL COST ( 3000 ) 2,096,765 1,711,720 2,203,013
COST PER MILE ( $000 ) 7,077 7,191 .
ROLLING STOCK (2007) 154,600 57,000 150,700
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TABLE E-11
TEXAS HIGH SPEED RAIL

INDEPENDENT ALIGNMENT:UHS OPTION

STAND-ALONE SCENARIO
COST SUMMARY ( 3000 )

HOUSTON HOUSTON DALLAS
ITEM T0 10 T0
DALLAS/FT WORTH AUSTIN/SAN ANTON1O AUSTIN/SAN ANTONIO
LENGTH /9.7 264,76 307.93
EARTHWORK 130,272 118,353 151,320
RAILROAD RECONSTRUCTION 39,763 30,817 43,858
TRACKMORK 0 0 0
STRUCTURES 1,226,111 1,067,794 1,344,531
RIGHT-OF -WAY 64,588 60,684 71,79
ELECTRIFICATION 1,381,050 1,058,000 1,535,150
STATIONS 55,000 35,000 50,000
MAIMTENANCE FACILITIES 81,000 65,000 39,000
TRAIN CONTROL 19,825 152,295 205,655
ROLLING STOCK 495,000 423,500 330,000
ENGINEERING 330,715 271,030 339,417
CONSTRUCT ION MANAGEMENT 110,238 90,343 113,139
RIGNT OF WAY ACQUISITION 16,147 15,171 17,947
CONTINGENCIES 206,585 169,399 212,090
TOTAL COST ( $000 ) 4,338,295 3,557,386 4,453,897
COST PER MILE ( $000 ) 15,510 14,534 14,464
ROLLING STOCK (2007) 132,000 269,500 231,000
TABLE E-12
TEXAS HIGH SPEED RAIL
EXISTING ALIGNMENT:UHS OPTION

STAND-ALONE SCENARIO

COST SUMMARY ( $000 )
HOUSTON HOUSTON DALLAS

1TEM T0 10
DALLAS/FT WORTH AUSTIN/SAN ANTONIO AUSTIN/SAN AKTON1O

LENGTH 296.29 238.03 324.84
EARTHWORK 167,602 114,756 160,737
RAILROAD RECONSTRUCT ION 105,724 5,887 114,912
TRACKWORK 1} 0 0
STRUCTURES 1,257,858 1,010,467 1,379,101
RIGHT-OF -WAY 6,273 52,369 101,721
ELECTRIFICATION 1,460,350 1,179,900 1,618,550
STATIONS 35,000 30,000 35,000
MAINTENANCE FACILITIES 82,000 66,000 40,000
TRAIR CONTROL 205,610 168,170 217,075
ROLLING STOCK (1997) 495,000 423,500 330,000
ENGINEERING 302,437 241,879 330,039
CONSTRUCTION MANAGEMENT 100,812 80,626 110,013
RIGNT OF WAY ACQUISITION 16,568 13,092 25,430
CONTINGENCIES 213,762 172,332 223,129
TOTAL COST ¢ $000 ) 4,488,996 3,618,977 4,685,707
COST PER MILE ¢ $000 ) 15,151 15,204 14,425
ROLLING STOCK (2007) 132,000 269,500 231,000
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WORN ] SON-KMOSEN ENGINEERS, 14C.

TEXAS MIGN SPEED RAIL STUDY

COST £STIMATE WNS OPTION

OPERATIONS AMD MAINTENANMCE COSTS - FIXED COSTS
CIMDEPENOENT ALICHmENT 8Y LICHLITER/JANESON § ASSIX)

8as1$ OF
ATty
it
[RI1} cost REFER, RATE

0UTE DATA
ROUTE-nILES E-al)
TRACK-RILE (IRE-MI)
FIXED OPERATING COSTS
ADMINISTRATION 31,000,000 s 1
|WSURANCE 39,000,000 (8 1
TRAFFIC COMTROL $1,000, 000 s 1
ELECTRICAL DEMAND CNARGE 823,000 &rE-ml 1
STAFS FOR PASS, STATIOMS 41,000, 000

SetoraL

RAINTENANCE OF FINED FACILITIES

RIGHT OF WAT AMD TRACK
SIGuALLING

ADMINISTRATION BUILOING %,
PASSENGLE STATIONS $10,
MAPUTEMANCE PACILITIES .
ELECTREFICATION A\

werotaL

foTAL

Comai 10 ALL
1344 AT
[
°
1 31,000,000
195,000,000
1 31,000,000
° '
0
2,000,000
[ 0
° ®0
1 40,000
0
1 8200, 000
10
240,000
7,240,000

Q1

181

BOUSTON-CORSICAKA  DALLAS- CORSjCANA

Aot oy
1 [ ]
32
0
0
8
84,163,000 44
000, 000 1
4,143,000
$2,896,000 132
$3,620,000 46
Lo
3200, 000 1
%0
32,840,000 3M
$9,57¢,000
318,739,000

TAaGLE € -1

INOEPENDERT ALIGCWNAENT
tTeEcumoLocr ; ves

Metemceioiucaceriaassmrotaiunn

COSTS PER YEAR - STAND ALONE SCENARIOC

ROoUTE SEGCRENT

OALLAS-70AT UORTN CORSICAMA-AUSIIE

esresrrrrssenass  sdessasveccveces

oLt QY ot [} AT
22497 + w287 we
[ ke s
%0 0 w
" “ “
s0 80 0
81,518,000 33 739,000 124 32,098,000
$1,000,000 2 42,000,000 O 0
x2,514,000 12,759,000 32,098, 000
31,056,000 6 §520,000 252 32,014,000
$1.320,000 33 360,000 126 2,320,000
0 80 ]
300,000 2 5200,000 @ 0
0 + %0
$T50,000 823 $500,000 s107 $2,140,000
13,234,000 1,884,000 %, 876,000
93,734,000 84,447,000 9,574,000

(*) CAUTION : AS EACM ROUTE, OR GROLP Of SECPENTS 18 EXAMINED AS A TTAMD ALONE GAS1S, TRERE IS DUPLICATION J& MILEAGE,
STATIONS, E1C. ANO TOTALS ARE MISLEADING. FOR EXANPLE, NOUSTON PASSEMGER STATIONS ARE I BOTN §-0 AND W-SAN RARCOS ROUTES.

AUSTiN-SAN RARCOS

ety amowt
»
0

0

0

w0

. 667,000

1 81,000,000

81,687,000

8 sk, 000

2 $340,000

[

1 100,000

.23 8300, 000

81,644,000

83,311,000

SAN WARCOS-SAN ANI SAN RARCOS-NOUSTON 101AL ¢*)
[ 13} AT [ N4 Ao T QeTy ALt
N 130 419
100 w0 124
w 7 81,000,000
'] "] $3,000, 000
0 0 $1,000, 000
S4 81,202,000 130 52,990,000 619 814,237,000
1 51,000,000 o 0 7 $7.000,000
2,242,000 2,990,000 128,237,000
108 $854,000 260 2,080,000 1235 $¥,90¢,000
34 51,080,000 30  $2,600,000 419 $12,380,000
0 0 1 $0,000
1 $100,000 © 80 7 300,000
[ 80 1 1200,000
114 $740,000 $107 82,140,000 5442 39,640,000
82,784,000 6,820,497 832,044,348
83,026,000 89,810,497 341,103,348
SAT $41,100,00
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MORR | SOu - KMUOSEN ENGINEERS, INC.

TEXAS WICH SPEED AL $TWOY

COSt ESTIMATE LS OFTIOM

OPERATIONS AMD WAIMTENANCE COSTS -- FIXED COSTS
(IMOEPEMOENT AL IGMMENT $Y LICHLITER/JAMESON & ASSOC)

SASISOF  cieeccenns e

UANTITT (134 AUSTIN-SAN RARCOS SAM RARCOS-SAN ANT

o'ty AnOm T e AnmQUnY

NOUSTON-CORSICANA QALLAS-CORSTCANA

1 . .
HEn cosy REFER. RAIE  Q'TY Ao o'rr AnQUn T oy AmOUn Y

RQUTE OATA

aoUTE-mILES [ 181 - 33 124 44 54 130 3]
TRACK-R{LE (TRC-H1) [ 362 132 “ 32 S8 108 260 1218

#1260 OPERATING COSTS

ADR I WISTRATION $1,000,000 Ls 1 1 31,000, 000 31,000,000
TuSURANCE $3,000,000 Ls 1 1 33,000, 000 $$,000, 000
TAAFFIC COMTROL $1,000,000 LS 1 1 31,000,000 $1,000, 000
ELECTRICAL OEWLMO CHARGE $25,000 &TE-n] 1 [] 0 18 34,525,000 &4 $1,430,000 33 $823,000 126 $3,150,000 20 $723, 000 % $1,330,000 130 $3,250,000 419313 475,000
STAFF FOR PASS. STATIONS $1,000, 000 30 2 42,000,000 1 $1,000,000 H 12,000,000 [] 0 1 $1,000, 000 1 $1,000,000 [] w T 87,000,000
BN TOTAL $7,000, 000 14,523,000 12,450,000 2,423,000 33,130,000 $1,725,000 12,330,000 33,250,000 129,475,000
MAINTEWAMCE OF FIXED FACILITIES

RIGNT OF WAY 1 [] 30 18t $905,000 & $330,000 33 $143,000 124 430,000 29 $145,000 3% 270,000 130 $650,000 419 83,005 000
OUIDEUAY STRUCTURE 1 [] 30 342 $1,010,000 132 $660,000 &4 $330,000 252 $1,260,000 38 290,000 106 $340,000 260 $1,300,000 1238 84,190,000
SICuALLING 1 [ ] 8 1 33,620,000 &6 $1,320,000 33 8660,000 126 82,520,000 29 $580, 000 % $1,080,000 130 32,600,000 #19312,380,000
wWILDINES 1.0¢ 1 $40,000 0 %0 0 0 0 30 1 340,000
PASSENGER STATIONS 1.0x 0 2 $200,000 1 $100,000 2 $200,000 [} 0 ) $100, 000 1 $100,000 [ 0 7 s700,000
MAINTEMANCE FACILITIES [ 3200, 000 %0 30 0 000
ELECTRIFICATION 2.0% %0 1022 820,440,000 s27¢

SMTOTAL $240,000

T0TAL $7,240,000 $33,%00,000

(*) CAUTION : AS EACN BQUTE, OR GROUP OF SECMENTS TS EXAMINED AS A STAND ALONE GASIS, TMERE (S ODUPLICATION 19 NILEAGE,
STATIONS, ETC. AMD TOTALS ARE WISLEADING. FOR EXAWLE, NOUSTON PASSENGER STATIONS ARE 1N BOIN H-O AMO N-SAN MARCOS RCUTES.




€1-d

MORR | $OM- CRUDSEN ENGIWEERS, |NC,

TEXAS NIGR SPEEQ RAIL STUOY

COsT ESTIMATE

OPERATIONS AND RAIWTENANCE COSTS -- VARIASLE Ccosts
(INOCPENOENT ALIGHAENT &Y LICHLITER/JANESON L A330C)

TasLeE €16

TepcrEsOENTY
COSTS PER YEAR - STAND

wouUtE w0, 1
FORT WORTH-DALLAS-NOUSTON
w1t cost uANTITY ot

TECNMOLOGY ¢ ¥8
TRQUSAND TRAFN-MILES (k-TRN-M[) PER TEAR (1998) 4043 aan
THOUSANO TRAVE-MILED (k-TRN-KI) PER YEAR (2008) 4043 N
2UTINE SERVICING 4043 84,048,000 13311
cLEARING . 4043 $2,022,%00 F331]
RAJOR REPAIR $1,000 k-TRN-N) 4048 ,04%,000 m
DIESEL FUEL $1,000 k-GALLON 2.5 -GALLOW/TRN-NL 10112.% 410,112,500 saxr.s
TRAIN CREV $1,000 k-Tau-ni 1173 ) 84,045,000 aam

T0TAL (1998) 424,270,000

TOTAL (2008) 824,270,000

M) PER YEAR (1998) 4043 2330

TeOUSAMD TRAIN-MILES (k-1RN-MI) PER YEAR (2008) 54 a2
AUTINE SEAVICING 4043 $4,04%,000 2330
CLEANING 4043 2,022,300 2330
RAJOR REPAIR $300 k- TRx-NI 4048 $2,022,00 2330
[ET{3] $27,000 $/Gh  0.040 GUh/k-TRN-NI 162 % 400 143
TRAEN CHEV $1,000 k-TaN-Ml 4043 " 000 230

TO1AL (1998)

10TAL (2008)
TECHNR OGY 3 UNS
THOUSANO TRAIN-RILES (K-TRM-M|) PER YEAR (1996) 4043 231
180USANO TRATN-MILES (k-TRN-MI) PER YEAR (2008) o 3086
WQUTTNE SERVICING $1,000 k-Teu-n( 4043 34,045, 000 2331
CLEANING $500 k-fen-ni 4043 «Q,022, 2331
RAJOR REPAIN $1,000 k-T8u-R1 4043 84,045,000 £33]]
EnEacy $27,000 $/Gh  0.065 GWA/K-TRN-RI [\ $7,000, 975 152
TRAIN CREVW $1,000 k-Tau-n} 4043 84,043,000 piM]

T01AL (1998) 821,260,000

101AL (2008} $38,470,000

(*) CAUTION : AS EACH GOUTE, OR CROUP OF SECQWENTS 1S CLARINED AS A STAMO ALOWE BASIS, THERE (S OUPLICATION [M NILEAGE,
STAT(ONS, €1C, AMD TOTALS ARE WISLEADING, FOR EXAWPLE, WS TON PASSENGER STATIONS ARE IR BOTR N-D AMD N-SAN MARCOS SQUTES.

TQUTE MO

.3
NOUSTON-AUSTIN: SAN ANTONIO totaL (")
T aoant QMuTITY oot

373 10251

un 11098
ur 10251 10,251,000
ur 10251 33,125,500
s 16251 10,251,000
96873 23428 25,627,500
s 10251 10,251,000
341,310,000
19,070,000 144,590,00

018 10393

3022 16233
£2,330,000 <018 4,018,000 10393 $10, 393,000
1,145,000 <018 2,009, 000 10393 3,196,500
81,145,000 018 52,009, 000 18393 13,196, 500
2,516,400 181 54,339,440 e 811,224,840
42,330,000 w018 4,018,000 10393 10,353,000
59,510,000 14,390,000 42,400,000
$19,030,000 $20,490,000 $44, 230,000

018 10396

3580 17986
52,331,000 w018 4,018,000 103% 10,396,000
1,145,500 018 42,009,000 103% 13,197,000
42,331,000 w018 4,018,000 183% 310,394,000
34,000,908 61 37,051,590 o7 318,241,470
$2,331,000 018 4,018,000 103% $10,39¢,000
$12,250,000 21,110,000 54,420,000
24,730,000 29,320, 94,320,000




MORE [ $Ou - KMLD SEN ENGINEERS, (NC,

TEXAS WICN SPEED RAIL STWOY

COST ESTIMATE

OPERATIONS AND MAJNTEWANCE COSTS -- FIXED COSIS

GASIS OF
QUANTTY
wit ..
1TEm cost REFER.  MATE
AQUTE bATA
ROUTE-WILES (RTE-M1)
TRACK-MILE (TRK-M1)
FIRiD OPERATING COSTS
AD®INISTEATION $1,000, 000 s 1
e SURARCE $$,000,000 s 1
TRAFFIC CONTROL $1,000, 000 is 1
ELECTRICAL DEMAMD CwARGE wOT APPLICANLE
STAFE FOR PASS. STATIONS $1,000, 000
sUsTOlAL
MAINTEMANCE OF FIXED FACILLITIES
RICHT OF WAY A0 TRACK 8,000 TRK-ML 1
SIGHALL ING 220,000 RTE-Mi 1
wiLolucs $4,000,000 Cap.COST  1.0%
PASSENCER STATIONS $10,000,000 CAP.COST 1.0x
WA JUTEWANCE FACILLTIES 840,000,000 CAP.COST  0.3X
ELECTRIFICATION WOl APPLICASLE
sueToTAL
To1aL

Coom 10 AL
o'ty AN T
¢
0
1 61,000,000
185,000,000
1 81,000,000
$7,000, 000
9 0
0 0
1 40,000
"3
' 200,000
W
240,000
87,240,000

NQUSTOM - CORS 3 CAMA

[ 1314 ANOUNT
209
11t

2 32,000,000

12,000,000

1 83,344,000

09 %%,180,000

0

1200, 000

'3

0

7,724,000

9,724,000

o1y [l V1]

b1
Vo

' $1,000,000

$1,000,000

110 880,000

$S 1,100,000

0

1 $100,000

0

"]

12,080,000

$3,080,000

ROUTE SECHNENT

QI
13
“
7 12,000,000
12,000,000
“ 3528,000
13 $440, 000
[
2 200,000
50
0
$1,388,000
33,388,000

(°) CAUTION ; AS EACH ROUTE, OR CROUP OF SECMENTS (S EXAMINED AS A STAMD ALONE BASIS, TWERE (S DUPLICATION 1N MILEAGE,
STATIONS, ETC. AMD TOTALS ARE MISLEADING. FOR EXAMPLE, NOLUSTON PASSENGER STATIONS ARE IN BOTV N-0 AMD N-SAN MARCOS ROUTES.

oY

1324
Ju

34
137

vt
1]
[N
[T I
7
12,512,000 $4
83,140,000 28
80
0 1
0
%0
5,652,000
85,652,000

$1,000,000

$1,000,000

448,000
$340,000
0

$100, 000
$1, 108, 000
12,108,000

SAN MARCOS-SAN ANT
o1y ArOun T
33
104

108
$3
1 $100,000

$848,000
1,060, 000
0

12,008,000
13,008,000

e
137

2

AUSTIN-SAN MARCOS

014 ()

AnOUNT

92

1384
$1,000,000
§5. 000, 000
1,000,000
$2,000,000 ¢ 8¢,000,000
2,000,000 $18,000, 000
$2,512,000 1384 $14,072,000
$3,140,000 492 $13,840,000
0 000
200,000 000
0 000
"] 80

3,052,473
87,852,473




MORR L SON - CMUDSEN EwGINEERS, [NC.

TEXAS WICH SPEEQ RAIL STLOT

COST ESTIRATE

QPERATJONS AMD MAINTENANCE COSTS - FIXED COSTS

TAaBLE
EXistriug ALIGUNNRENT
TeEcC oLOGY : VNS

COSTS PER YEAR - STAMD ALOME SCEMARIO

COUTE SEGHENT

SASLS OF ceaseane
ouANrITY cosont 10 ALL MOUSTON-CORSICANA OALLAS-CORSICAMA  DALLAS-FORT OATH  CORSICANA-AUST ASTIN-SAN MARCOS AN MARCOS-SAN ANT  SAN MARCOS - NOUSTON TOTAL ()
it eemaccccsas ersnererecrrrone csamsescnerresca  sceessecsseavess sessseiresesnces  svesvssescssases esecsssesrencense acevecesescesncne sessssctsnecsres esrccnscreconans
1] cost REFER, MATE Q1Y NN Q'TY ANGMT o'ty AONT 8Ty MONT ety AONT oIt Ao 134 AT ety MaaT  e'Ty MOt
ROUTE DATA
RQUTE-MILES (RTE-M1) 0 209 335 33 157 28 13 157 (224
TRACK-NILE (TRE-MI) [} (1) "e [ ] N ] 106 i) 1384
oPeralInG COSTS
ADUIRISTRATION $1,000,000 L$ 1 1 31,000,000 20 30 0 0 Y] 80 20 $1,000,00
INSURANCE 15,000,000 8] 1 1 43,000, 000 80 30 80 80 30 0 1] 43,000, 00
TRAFFIC ComTROL $1,000,000 S 1 1 31,000,000 0 10 ] 0 20 0 30 $1,000,
ELECTRICAL DEMAMD CWARGE $23,000 RTE-n! 1 [} $0 209 34,807,000 S5 31,265,000 33 $739,000 157 33,611,000 28 $644,000 33 $1,210,000 157 83,611,000 492  315,916,00
STAFE $OR PASS, STATIONS  §1,000, $0 2 82,000,000 1 31,000,000 2 32,000,000 O 0 31,000,000 1 $1,000,000 2 $2,000,000 ¢ 9,000,
SUBTOTAL $7,000, 000 4,807,000 32,245,000 $3,611,000 $1,644,000 82,219,000 $31,916,00
RAINTEWANCE OF FIXED FACILITIES
RIGNT OF WAY AND TRACK $8,000 TEC-NI 1 0 30 (18 83,344,000 110 $880,000 44 $528,000 314 82,512,000 34 $448,000 106 $848,000 314 32,312,000 1384
SICMALLTNG 320,000 BTE-N} 1 [] 80 209 86,180,000 33 41,100,000 33 $440,000 157 83,140,000 28 4560, 000 $3 31,040,000 157 $3,140,000 92
ADMINISTRATION SUILDING $4,000,000 CAP.COST  1.0% ) 340, 000 [7] 0 7] 90 30 90 1
PASSENCER SIATIONS $10,000,000 CAP.COST  1.0% 0 2 200,000 1 $100,000 2 200,000 0 [ | $100, 600 1 $100,000 2 $200,000 ¢
AAINTENANCE FACILITIES $40,000,000 CAP.COST  0.5% 1 . 30 10 80 0
ELECTRIFICATION $1,000,000 CAP.COST  2.03 30 3143 52,840,000 3138 82
SUSTOTAL 3249, 000
101AL 87,240,000 $17,391,000 3,103,000 84,447,000 $11,403,000 83,252,000 4,967,000 313,603,580 $57,610,56
(") CAUTION ; AS EACK RCUTE, OR CROUP OF SEGMENTS (5 EXARINED AS A STAMD ALOME BASIS, TMERE IS DUPLICATION 1N NILEAGE,
SAY $47,600,00

STATIONS, ETC. AMD TOTALS ARE MISLEADING. FOR EXLANPLE, MOUSTON PASSENGER STATIONS ARE (1w SOTN N-D AMD N-SAN MARCOS ROUTES.




TA8LE - 10

MORELSOM-XMOSEN ENGINEERS, IwC,

TEXAS WiCH SPEED RAIL S$TWDY T

COST ESTIMATE EXtsIimg ALl GumEnNt
OPERATIONS ANO MAINTEMAMCE COSTS -- FIXED COSTS TECHNNROLOGY 3 VNS

COSTS PER YEAR - STANG ALONE SCEWAR)O
rouUTE seEemeENy

SAN MARCDST $AN MARCOS:$AN ANT $AN MARCOS - WOLISTOM o (%)

BASIS OF
cuANTITY oasE WOUSTON-CORSICANA DALLAS-CORSICANA  DALLAS-FORT VORTW CORSICANA-AUSTIE
11En cost agrEr. EATg oY ! o'ty AmOMT  @'IY [r T (11} oMt ety oMY ottt [T - T I 1 ] MO ety [v.T
RQUTE 0ATA
LES (0T [ ] 200 33 » 157 b 33 157 (3
1RACC-NILE (TRE-M1) [] “e 1me - b1 34 104 3N 1386
$10ED OPERATING COSIS
ADMINISTRATION $1,000, 000 (3] 1 1
INRRANCE $5,000,000 L$ ] 1
TRASFIC CONTROL $1,000,000 s 1 ]
CLECTR|CAL DEMAND CNARGE $2%,000 21€-m1 1 [} $1,375,000 33 157 $3,923,000 28 $700, 000 33 $1,323,000 137 33,928,000 92
STAFF FOR PASS. STATIONS $1,000, 000 000 0 30 1 $1,000, 000 1 $1,000, 000 H 32,000,000 v
wetotat ’ 1, 700, 000 2,325,000 13,925,000 833, 300, 00
ReLHTEUANCE OF FIXED PACILITIES
RICHT OF wAY 1 [ 80 209 81,045,000 3 273,000 33 $163,000 157 $783,000 28 $140,000 33 3263,000 157 $783,000 492 $3,460,00
GUIDEWAT STRUCTLRE ) ° 30 418 £2,090,000 110 $530,000 &4 $330.000 316 31,570,000 34 $280,000 104 $330,000 314 81,570,000 1384 4,920,00
SICHALL NG \ [ $0 209 84,180,000 33  $1,100,000 33 $640,000 137  $3,140,000 28 $360,000 53 81,080,000 137  $3,140,000 497  $13,640,00
wiLolucs 000 1.0% 1 840,000 80 0 30 R 30 0 1 $40,00
PASSENGER STATIONS 000,000 CA» 1.0% 0 2 $200,000 2 200,000 1 $100,000 2 2200,000 1 £100,000 t 5100,000 § $100,000 10 $1,000,00
mAINTEWAMCE FACILITIES 340,000,000 CA?.cO8!  0.3%x 1 3200, 000 30 0 30 0 39 hod ®w ! $200,00
ELECTRIFICATION $1,000,000 CAP.COST 2.0 0 30 1022 820,440,000 8274 $5,480,000 $16% $3,300,000 $770 815,400,000 $144 42,880,000 8244 $5,320,000 $770 813,400,000 3414 $43,220,00
USTOTAL 3240, 000 27,953,000 $7,40%,000 %,33%,000 821,093,000 $3,963, 000 87,273,000 820,995,000 393, 480,00
TOTAL $7,260, 000 333,180,000 39,960,000 87,380,000 825,020,000 33,640, 000 $9, 400,000 826,920,000 $126,960,00
AT $127,000,00
sensmsnsasaene

() CAUTION : AS EACH ROUTE, OR CROUP OF SEGHENTS IS EXAMINED AS A STAND ALONE BASIS, IMERE IS DUPLICATION 1N NILEAGE,
STATIONS, E1C. AMD TOTALS ARE WISLEADING. FOR EXANPLE, WOUSION PASSENGER STATIONS ARE IX BOTR N-D AMD N-$AN MARCOSL ROUTES.
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APPENDIX F

ENVIRONMENTAL



ISSUE/RESQURCE

Air Quality

Biological Resources
(Includes Threatened
and Endangered Species)

Historic and Archeological
Preservation

Parks, Recreation Areas,
Wildlife Refuge, etc.

Farmiand

Floodplains

Hazardous Wastes

TABLE F-1

LAW/REGULATION

Clean Air Act of 1970,
Amendments of 1977

U. S. Fish and Wildlife
Coordination Act of 1958

Endangered Species Act

National Historic Preservation
Act of 1966, Section 106

Department of Transportation
Act of 1966, Section 4(f)

Land and Water Conservation
Fund Act of 1965

Department of Transportation
Act of 1966, Section 4(f)

Farmland Protection Policy Act
(Farmland Conversion Impact
Rating Form AD - 1006)

Clean Water Act, Section 404
(33 USC 1344)

Rivers and Harbors Act of 1899,
Section 10, (33 USC 403)

Executive Order 11988
"Floodplain Management"

Watershed Protection and Flood
Protection Act of 1954

National Flood Insurance Act
of 1968 (amended 1973)

Resource Conservation and
Recovery Act (RCRA)

FEDERAL ENVIRONMENTAL REGULATIONS

AGENCY

U. S. Environmental
Protection Agency,
Region VI

U. S. Fish and Wildlife
Wildlife Service
(Department of Interior)

U. S. Fish and Wildlife
Service (DOI), National
Marine Fisheries
(Department of Commerce)

Advisory Council on
on Historic Preservation

U.S. Department of
Transportation

U. S. Department of Interior
U.S. Department of
Transportation

Sail Conservation Service

(U.S. Department of Agriculture)
U. S. Army Corps of

Engineers

U. S. Army Corps of
Engineers

All Federal Agencies

U.S. Army Corps of
Engineers

Federal Emergency
Management Agency

U.S. Environmental Protection
Agency, Region VI



ISSUE/RESQURCE

Navigable Waters (Bridges)

Noise and Vibration

Relocation (Land
Acquisition and
Displacement)

Water Quality

Wetlands

Wild and Scenic Rivers

TABLE F-1 (Continued)

LAW/REGULATION

Comprehensive Environmental
Response, Compensation and
Liability Act (CERCLA)

Section 9 of the River and
Harbors Act of 1899

General Bridge Act of 1846
Bridge Administration Program
(Title 33 Code of Federal
Regulations Parts 114, 115)
Title 40 Code of Federal

Regulations, Part 201
(40 CFR 201)

Title 49 Code of Federal
Regulations, Part 210

(48 CFR 210)

Uniform Retocation Assistance
and Real Estate Property
Acquisitions Policies Act of
1979, as amended

Safe Drinking Water Act of 1974

Clean Water Act of 1977

Water Quality Act of 1987

Section 404 of Clean Water Act

Executive Order 11990
"Protection of Wetlands"

Wild and Scenic Rivers
Act of 1968

FEDERAL ENVIRONMENTAL REGULATIONS

AGENCY

U.S. Environmental Protection
Agency, Region VI

U. S. Coast Guard
{Department of
Transportation)

U. S. Coast Guard

U. S. Coast Guard

Federal Railroad
Administration

(U. S. Department of
Transportation)

U. S. Environmental
Protection Agency

All Federal Agencies

U.S. Environmental Protection
Agency (Texas Department of
Health)

U.S. Environmental Protection
Agency, U.S. Army Corps of
Engineers

U.S. Environmental
Protection Agency

U.S. Army Corps of
Engineers

All Federal Agencies

National Park Service,

U.S. Fish and Wildlife Service,
Bureau of Land Management
or Forest Service



TABLE F-2

STATE ENVIRONMENTAL REGULATIONS

ISSUE/RESQURCE LAW/REGULATION AGENCY
Air Quality Texas Clean Air Act Texas Air Control Board
Historic and Archeological “Antiquities Code of Texas”, Antiquities Committee
Preservation Texas Natural Resources Code,
Title 9, Chapter 191
Texas Administrative Code, Antiquities Committee
Title 13, Part 1V,

"Antiquities Committee”

"Texas Historical Commission,” Texas Historical Commission
Texas Civil Statutes,
Article 6145

Texas Administrative Code, Texas Historical Commission
Title 13, Part I,

"Texas Historical Commission"

Texas Parks and Wildlife Code Texas Parks and Wildiife

Chapter 26, "Protection of Department and Local Authority
Public Parks and Recreation Lands”

Parks, Recreation Areas, Texas Parks and Wildlife Code, Texas Parks and Wildlife
Wildlife Refuge, etc. Chapter 26, "Protection of Department

Public Parks and Recreation

tands"
Hazardous Wastes Texas Water Code Chapter 26, Texas Water Commission

Subchapter G, “Coastal Qil and
Hazardous Spill Prevention
Control* (Texas Hazardous
Substances Spill Controt Act

"Solid Waste Disposal Act", Texas Water Commission and
Texas Civil Statutes, Texas Department of Health
Article 4477-7

“"State of Texas Qil and Texas Water Commission

Hazardous Substances Spill
Contingency Pian", Texas
Water Commission



ISSUE/RESQURCE

Natural Resources
(Wetlands, etc.)

Wild and Scenic Rivers

TABLE F-2 (Continued)

STATE ENVIRONMENTAL REGULATIONS

LAW/REGULATION

Texas Administrative Code
Title 31, Chapter 335,
*Industrial Solid Waste and
Municipal Hazardous Waste"

Texas Parks and Wildlife Code
Chapter 86, "Marl, Sand, Shell,
Gravel and Mudshell".

Texas Outdoor Recreation Plan

AGENCY

Texas Water Commission

Texas Parks and Wildlife

Department

Texas Parks and Wildlife
Department



il

‘ ‘lll

APPENDIX G

FINANCIAL



TEXAS TURNPIKE AUTHORITY
TEXAS HIGH SPEED RAIL FEASIBILITY STUDY
PRELIMINARY FINANCIAL ANALYSIS

Summary of Findings

Case A: Financial Analyses of Each Corridor and Each Technology
Dollar Amount Annusl Annusi
Total Capital Note Issues Debt Service Debt Service
Technology Corridor Costs (000's) (000's) Coverage (2005) Coverage (2015)
HS Fort wWorth-Datllas-Houston $1,272,082 $1,580,310 0.45x 0.50x
HS Houston-San Antonio-Austin 1,070,982 1,332,405 0.49x 0.55x
HS Fort Worth-Austin-San Antonio 1,414,839 1,757,550 0.38x 0.45x
VHS Fort wWorth-Dalias-Houston 1,555,474 1,927,620 0.83x 0.98x
VHS Houston~San Antonio-Austin 1,318,594 1,635,830 0.71x 0.87x
VHS Fort Worth-Austin-San Antonio 1,770,172 2,120,850 0.39x 0.42x
UHS Fort worth-Dal las-Houston 3,788,294 4,677,010 0.45x 0.49
UHS Houston-San Antonio~Austin 3,098,886 3,828,490 0.45x 0.51x
UHS Fort Worth-Austin-San Antonio 4,073,897 5,025,645 0.27x 0.32x
Case B: State Subsidy Required for Each Corridor to Achieve 1.25x Debt
Coverage - VHS Technology
State Public Entity Dol lar Amount Annuai Debt Annual Debt
Subsidy Capital Costs Note Issues Service Coverage Debt Service
Corridor (000°'s) (000's) (000's) (2005) Coveraqe (2015)
Fort worth-0ail las-Houston §$ 595,222 $960,251 $1,110,150 1.15% 1.25x
Hauston-San Antonio-~Austin 666,777 651,819 742,470 1.15x 1.25x
fort Worth-Aystin-San Antonio 1,448,390 262,780 279,755 1.13x 1.23x
Case C: Staging of HSR System - VHS Technology
Public Entity Dallar Amount Annuai Debt Annyai Debt
Capital Costs Note Issues Service Coverage Service Coverage
Staging Scenario (000°s) (000's) (200%) (2015)
Compiete Total System 1991-1997 $3,200,702 3,958,250 0.87x 1.00x
Staging Scenario 3,200,702 3,958,265 0.75x 0.99x

Case D: Staging of HSR System - VHS Technology - Inflated Revernues and
Costs
Public Entity Doliar Amount Annual Debt Annual Debt
Capital Costs Note Issues Service Coverage Service Coverage
Corridor (000's) (000's) (2005) (2015)
Total MSR System 33,719,108 $4,596,6800 1.24x 1.26x



SUMMARY OF STAGING SCENARIO
TOTAL SYSTEM
VHS



TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL
SUMMARY OF STAGING SCENARIO - TOTAL SYSTEM (VHS OPTIOM)
ESTIMATED AKNUAL CASH FLOW - PUBLIC ENTITY FINANCING
WITH REVENUES AND COSTS INFLATED AT 2.0X PER VEAR

1991 1992 1993 1994 1995 1996 1997 19098 1999 2000 2001 2002 2003 2004

CAPITAL EXPENOITURES: (e) 30 $0  $58,983 $356,780 $457,913 $494,B81 $375,998 $255,975 $341,157 334,879 $266,657 $161,025 $215,529 $219,839
REVENUES :

PASSENGER 128,145 146,687 165,228 183,770 296,957 331,376 365,794

SUPPLEMENTAL 10,018 11,339 12,660 13,981 20,683 22,808 24,933

TOTAL REVENUES

EXPENDI TURES:
MAINT. & OPERATING 49,880 51,875 53,950 56,108 97,320 101,213 105,261
ADVERTISING 2,763 3,161 3,558 3,955 6,353 7,084 7,815

5,126 5,867 6,609 7,351 11,878 13,255 14,632
61,789 77,003 93,558 106,253 159,254 190,018 213,335

AGENCY COMMISSIONS
NET DEBT SERVICE

TOTAL EXPENDIURES 119,558

ANNUAL GROSS CASH FLOW 18,604 20,119 20,213 24,084 42,825 42,614 49,684

GROSS ANNUAL DEBT SERVICE COVERGE 1.30 1.26

SOURCE OF CONTRIBUTION REPAYMENT 0 0 0 0 0 0 0

ANNUAL DEBT SERVICE COVERAGE 1.30 1.26 . .22 1.23 1.27 1.22 1.23

DOLLARS AVAILABLE FOR FRANCHISEES 12,425 12,419 10,857 13,459 26,898 23,412 28,350

NET ANNUAL DEBT SERVICE COVERAGE 1.10 1.10 1.10 1.10 1.10 1.10 1.10

ANNUAL NET CASH FLOW 6,179 7,700 9,356 10,625 15,926 19,002 21,334

CUMULATIVE NET CASH FLOW 6,179 13,879 23,235 33,B480 49,787 68,789 90,122

(a) The capital expenditures do not include the cost of the stations at $55 amillion
or the costs of the rolling stock at $1,136,900,000 which is financed by private enterprise.
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL
SUMMARY OF STAGING SCENARIO - TOTAL SYSTEM (VHS OPTION)
ESTIMATED ANNUAL CASH FLOM - PUBLIC ENTITY FINANCING
WITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR

CAPITAL EXPEND]ITURES:
REVENUES:

PASSENGER

SUPPLEMENTAL

TOTAL REVENUES

EXPENDITURES :

MAINT. & OPERATING

ADVERTISING

AGENCY COMMISSIONS

NET DEBT SERVICE

TOTAL EXPENOIURES

AMNUAL GROSS CASH FLOM
GROSS ANNUAL DEBT SERVICE COV.
SOURCE OF CONTRIBUTION REPAY.
ANNUAL DEBT SERVICE COVERAGE
DOLLARS AVAIL. FOR FRANCH.

NET ANNUAL DEBT SERVICE COV.
ANNUAL NET CASH FLOW

CUMULATIVE NET CASH FLOW

$149,491

400,213
27,057

2006 2007

$0 $0
524,561 566,206
35,290 38,313
559,851 604,519
138,926 144,481
11,197 12,090
20,982 22,648
289,971 336,003

98,776 89,296
1.3 1.27
27,952 6,231
1.2¢ 1.25
41,827 49,464
1.10 1.10
28,97 33,600
142,785 176,385

97,452
1.27
6,788
1.5
54,246
1.10
36,418
212,803

44,359

156,271
13,877
25.980

105,372
1.27
7,304
1.25
58,833
1.10
39,235
252,038

47,382

113,053
1.27
1,776
1.25

42,053
294,091

120,491
1.27
8,208
1.25
67,413
1.10
44,870
338,962

774,431
53,428

56,452

50,506
437,154

2014 2015
""" 0 %0
857,721 899,366
59,475 62,498
917,19 961,864
190,127 197,733
18,36 19,237
34,309 35,975
533,233 561,413
776,013 814,357
141,183 147,507

1.26 1.26
9,200 9,426
1.25 1.25
78,660 81,940
1.10 1.10
$3,323 56,141
490,477 546,619

922,469
64,200

201,755
19,733
36,899

576,893

151,389
1.26
9,597
1.25
84,103
1.10
57,689
604,308

945,572
65,902

205,939
20,229
37,823

592,373

155,110
1.26
9,716
1.25
88,157
1.10
59,237
663,545
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL
SUMMARY OF STAGING SCENARIO - TOTAL SYSTEM (VHS OPTIOW)
ESTIMATED ANNUAL CASN FLOW - PUBLIC ENTITY FINANCING
WITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR

2018 2019 2020
CAPITAL EXPENDITURES: $0 30 $0
REVENUES:
PASSENGER 968,676 991,779 999,005
SUPPLEMENTAL 67,604 69,306 70,204
TOTAL REVENUES 1,036,279 1,061,084 1,069,209
EXPENDITURES:
MAINT. & OPERATING 210,290 214,815 216,485
ADVERTISING 20,726 21,222 21,384
AGENCY ' COMMISSIONS 38,747 39,671 39,960
MET DEBV SERVICE 607,853 623,333 628,193
TOTAL EXPENDIURES 877,615 899,041 906,022
ANNUAL GROSS CASH FLOW 158,664 162,044 163,187
GROSS ANNUAL DEBT SERVICE Cov. 1.26 1.26 1.26
SOURCE OF CONTRIBUTION REPAY. e, 9,763 9,692
ANNUAL DEBT SERVICE COVERAGE 1.24 1.24 1.24
DOLLARS AVAIL. FOR FRANCH. 88,108 89,948 90,676
NET ANNUAL DEBT SERVICE COV. 1.10 1.10 1.10

ANNUAL NET CASH FLOW 60,785 62,333 62,819

CUMULATIVE NET CASH FLOW 724,330 786,664 849,483

1,

1,

2021 2022 2023 2024

$0 30 $0 $0

006,232 1,013,459 1,020,685 1,020,685
7,102 72,000 72,899 72,899

077,334 1,085,459 1,093,584 1,093,584

218,222 220,028 221,907 221,907
21,547 21,709 21,872 21,872
40,249 40,538 40,827 40,827

633,048 437,908 642,768 642,768

............ esee msasecnss scssccase

913,065 920,183 927,373 927,373

164,269 165,276 166,211 166,211

1.26 1.26 1.26 1.26
9,559 9,351 9,07 9,071
1.24 1.24 1.24 1.24
91,405 92,134 92,863 92,863
1.10 1.10 1.10 1.10

63,305 63,791 64,277 6,217
912,788 976,578 1,040,855 1,105,132

2025

$0

1,020,685
72,899

221,907
21,872
40,827

642,768

166,210
1.26
9,0Mm
1.24
92,862
1.10
64,277
1,169,409

2026

$0

1,020,685
72,899

221,907
21,872
40,827

642,768

166,210
1.26
9,071
1.24
92,862
1.10
64,277
1,233,685

72,899

221,907
21,872
40,827

642,768

186,210
1.26
9,07
1.2
92,862
1.10
64,277
1,297,962

2028

sevnerce

$0

1,020,685
72,899

221,907
21,872
40,827

642,768

927,374
166,210
1.26
9,071
1.2
92,862
1.10
64,2717
1,362,239

72,899

221,907
21,872
40,827

642,768

166,210
1.26
9,071
1.2
92,862
1.10
8,277
1,426,516




PAGE 4

TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL
SUMMARY OF STAGING SCENARIO - TOTAL SYSTEM (VHS OPTION)
ESTIMATED ANNUAL CASK FLOW - PUBLIC ENTITY FIMANCING

WITH REVENUES ANC COSTS INFLATED AT 2.0X PER YEAR

CAPITAL EXPENDITURES:
REVENUES:

PASSENGER

SUPPLEMENTAL

TOTAL REVENUES

EXPENDITURES:

MAINT. & OPERATING

ADVERTISING

AGENCY COMMISSIONS

MET DEBT SERVICE

TOTAL EXPENDIURES

ANNUAL GROSS CASH FLOM

GROSS ANNUAL DEBT SERVICE COVERAGE
SOURCE OF CONTRIBUTION REPAYAYMENT
ANNUAL DEBT SERVICE COVERAGE
DOLLARS AVAILABLE FOR FRANCKISEES
NET ANWUAL DEBT SERVICE COVERAGE
ANNUAL NET CASH FLOW

CUMULATIVE NET CASH FLOW

221,907
21,872
40,827

642,768

166,210
1.26
9,07
1.2
92,862
1.10
64,277
1,490,793

72,899

417,920
2.07
9,071
2.05
369,743
1.10
39,106
1,529,898

$3,719,106

25,171,163
1,768,823

5,777, 17

538,800
1,006,847
15,298,985

4,317,639
N/A
249,493
N/A
2,538,247
N/A
1,529,898
1,529,898




STAGING SCENARIO - STAGE 1
FORT WORTH-DALLAS-HOUSTON SEGMENT
VHS



TEXAS TURNPIKE AUTNORITY - TEXAS NIGH SPEED RAIL
FORT WORTH - DALLAS - HOUSTON SEGMENT (VNS OPTION)
SOURCES AND USES OF FUNDS - WOTE ISSUES ANO LONG-TERM REPLACEMENT 1SSUE

WITH REVEMUES AND COSTS INFLATED AT 2.0X PER YEAR  ~--c-cc-ccc-e==-- NOTE [SSUES---s-ee-==cmn-e
ISSUE 1 ISSUE 2 1SSUE 3 TOTAL NOTE
(JAN, 1993) (JAN. 1994) (AN, 1996) ISSUES

SOURCES:
BOND ISSUE PROCEEDS $84,755,000 $1,054,295,000 $894,115,000 $2,035,165,000
FUND EARNINGS:

EARNINGS ON CONSTRUCTION FUNDS AT 8.0% 289,133 57,509,730 46,263,754 104,062,617

EARNINGS ON CAPITALI2ED INTEREST AT 8.0X S, 992 640 53 442,430 16, 621 002 5, 856 072

TOTAL SOURCES 393, 036 m s, 165 247,160 3956,799,7‘56 32,215,083,689

USES:

GROSS CONSTRUCTION COSTS $58,983,000 $814,693,000 $784,679,000 $1,658,355,000

CAPITALIZED INTEREST FUSND

FUNDED FROM SONO PROCEEDS 26,974,259 283,931,970 144,519,698 455,425,927

FUNOED FROM CAP INT EARNINGS 5,992,641 53,442,430 16,421,002 75,856,073
UNDERLRITER’S DISCOUNT AMD ISSUANCE COSTS (@ 1.25%) 1,084,438 13,178,688 11,176,438 25,439,564
ROUMD ING  ANOUMT 2 435 1,072 3, 618 7 125

TOTAL USES $93, 036 m 81 165 267,160 $958,799, 756 82, 215 063 68‘9
REPLACEMENT
1SSUE
(JULY 1998)
SOURCES:
BOMD 1SSUE PROCEEDS 2,315,825,300
TOTAL SOURCES $2,315,0825,300
USES:
REPLACEMENT FUMD TQ REDEEM NOTE ISSUES AT MATURITY 2,035,165,000
RESERVE FLWO (EQUAL TO AVG ANN D/S) 251,709,900

UNOERVR I TER’S DISCOUNT AMD |SSUARCE COSTS (3 1.25%) 28,947,815
ROUNDING AMOUNT 2,58

TOTAL USES
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL
FORT WORTH - DALLAS - HOUSTON SEGMENT (VHS OPTION)
ESTIMATED AMNUAL CASH FLOW - PUBLIC ENTITY FINANCING
WITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR

1991 1992 1993 1994 1995 1996 1997

CAPITAL EXPENDITURES: (8) $0 $0  $58,983 $356,780 $457,913 $467,071 $317,608

REVENDES:
PASSENGER
SUPPLEMENTAL
TOTAL REVENUES
EXPENO I TURES:
MAINT. & OPERATING
ADVERTISING
AGENCY COMMISSIONS
NET DEBT SERVICE

TOTAL EXPENDIURES

ANNUAL GROSS CASH FLOW

ANNUAL DEBT SERVICE COVERAGE
DOLLARS AVAILABLE FOR FRAMCMISEES
NET ANNUAL DEBT SERVICE COVERAGE
ANNUAL NET CASH FLOW

CUMULATIVE NET CASH FLOW

(a) The capital expenditures do not include the cost of the stations at $35 million
or the costs of the rolling stock at $432,300,000 which is financed by private enterprise.

128,145
10,018

18,604
1.30
12,425
1.10
6,179
6,179

51,875
3,161
5,887

77,003

20,119
1.26
12,419
1.10
7,700
13,879

12,680

183,770
13,981

15,302

58,353
4,352
8,092

118,953

16,623

31,558
1.24
18,394

13,165
58,921
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL
FORT WORTN - DALLAS - NOUSTOM SEGMENT (VHS OPTION)
ESTIMATED ANNUAL CASK FLOW - PUBLIC ENTITY FIMANCING
WITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
CAPITAL EXPENDITURES: 0 0 0 0 0 0 0 30 $0 30 30 30 $0 30
REVENUES :
PASSENGER 257,937 276,479 295,021 313,562 332,104 350,646 349,188 387,729 406,271 424,813 443,355 443,355 443,355 443,355
SUPPL EMENTAL 19,266 20,587 21,908 23,229 24,551 25,872 27,193 28,514 29,835 31,157 32,478 32,478 32,418 32,478
TOTAL REVENUES 217,203 297,066 315,929 336,792 356,655 376,518 396,381 416,243 434,106 455,549 475,832 475,832 475,832 475,832
EXPENO ) TURES:
MAINT. & OPERATING 65,639 68,266 70,995 73,835 76,788 19,859 83,056 B6,376 89,831 93,426 97,161 97,161 97,161 97,161
ADVERTISING 5,54 5,961 6,339 6,736 7,133 7,530 7,928 8,325 8,722 .19  9.517 9517  9.817 9,517
AGENCY COMM]SSIONS 10,317 11,059 11,801 12,542 13,284 14,026 14,768 15,509 16,251 16,993 A\T,T™% 17,734 \7,73% 17,734
NET DEST SERVICE 157,038 169,738 182,433 195,128 207,828 220,523 233,218 245,913 258,613 271,308 284,003 284,003 284,003 284,003
TOTAL EXPENDIURES 238,539 255,003 271,568 288,241 305,034 321,939 338,967 356,123 373,417 390,845 408,415 408,415 408,415 408,415
ANNUAL GROSS CASH FLOW 38,660 42,063 45,361 48,551  S1,621 54,579  S7,413 60,120 62,689 65,125 67,417  AT,417 67,417 67,417
ANNUAL DEST SERVICE COV. 1.2 1.25 1.25 1.25 1.25 1.28 1.2% 1.24 1.24 1.24 1.24 1.24 1.2 1.2
DOLLARS AVAIL. FOR FRANCH. 22,961 25,089 27,118 29,038 30,838 32,526 34,091 35,529 36,828 37,9% 39,016 39,017 39,017 39,017
NET ANMUAL DEBT SER. COV. 1.10 1.0 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.0 1.10 1.10
ANNUAL NET CASH FLOW 15,704 16,974 18,243 19,513 20,783 22,052 23,322 24,591 25,861 27,131 28,400 28,400 28,400 28,400

CUMULATIVE NET CASH FLOW 89,059 106,033 124,276 143,789 164,572 186,624 209,948 234,537 260,398 287,529 315,930 344,330 372,730 401,131
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL
FORT WORTH - DALLAS - HOUSTON SEGMENT (VHS OPTION)
ESTIMATED ANNUAL CASH FLOW - PUBLIC ENTITY FINANCING
WITH REVENUES AND COSTS INFLATED AT 2.0% PER YEAR

I1-o

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
CAPITAL EXPENOITURES: 30 30 $0 $0 $0 $0 ] $0 $0 30 $0 $0 30
REVENUES :
PASSENGER 443,355 443,355 443,355 443,355 443,355 443,355 443,355 443,355 443,355 443,355 443,355 443,355 443,355
SUPPLEMENTAL 32,478 32,478 32,478 32,478 32,478 32,478 32,478 32,478 32,478 32,478 32,478 32,478 32,478
TOTAL REVENUES 475,832 475,832 475,832 475,832 475,832 475,832 475,832 475,832 475,832 475,832 475,832 475,832 475,832
EXPENDITURES:
MAINT. & OPERATING 97,161 97,161 97,161 97,161 97,161 97,161 97,161 97,161 97,161 97,161 97,161 97,161 97,161
ADVERTISING 9,517 9,517 9,517 9,517 9,517 9,517 9,517 9,517 9,517 9,517 9,517 9,517 9,517
AGENCY COMMISSIONS 17,734 17,734 17,734 17,734 17,734 17,734 17,734 17,734 17,734 17,734 17,734 17,734 17,734
WET DEBT SERVICE 284,003 284,003 284,003 284,003 284,003 284,003 284,003 284,003 284,008 284,003 284,004 284,003 32,292
TOTAL EXPENDIURES 408,415 408,415 408,415 408,415 408,415 408,415 408,415 408,415 408,415 408,415 408,415 408,415 154,704
ANNUAL GROSS CASN FLOW 67,417 67,417 67,417 67,417 67,417 67,417 67,417 67,417 67,417 67,417 67,417 67,417 319,128
ANNUAL DEBT SERVICE COVERAGE 1.24 1.24 1.24 1.24 1.2 1.24 1.24 1.24 1.24 1.24 1.24 1.24 10.88
DOLLARS AVAILABLE FOR FRANCN. 39,017 39,017 39,017 39,017 39,017 39,017 39,017 39,017 39,017 39,017 39,017 39,017 315,899
WET ANNUAL DEBT SERVICE COV. 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
ANNUAL NET CASH FLOM 28,400 28,400 28,400 28,400 28,400 28,400 28,400 28,400 28,400 28,400 28,400 28,400 3,229
CUMULATIVE NET CASH FLOW 429,531 457,931 486,332 514,732 543,132 571,533 599,933 628,333 656,734 685,134 713,534 741,935 745,164
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL

FORT WORTH - DALLAS - WOUSTON SEGMENT (VHS OPTION)

DETAIL OF ESTIMATED CAPITAL COSTS (000‘S)

MITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR AND GOVERNMENTAL CONTRIBUTION OF $99, 721,000

DETAIL OF CAPITAL COSTS

CAPITAL COSTS FINANCEABLE THROUGH PUBLIC EWTITY (TAX-EXENPT)

1988 TOTAL INFLATED
CONST. COSTS  CONSTY. COSTS
COSY DESCRIPTION DOLLAR AMOUNT DOLLAR AMOUNT
EARTNWORK 382,444 $93,788
RAILROAD RECONSTRUCTION 39,752 45,222
TRACKWORK 309,048 351,571
STRUCTURES 355,97] 404,956
RIGHT -OF -WAY 64,588 70,057
ELECTRIFICATION 197,313 224,484
MAINTEMANCE FACILITIES 80,500 9,57
TRAIN COMTROL 161,602 183,839
ENGINEERING:
PRELININARY ENGINEERING AND R.0.W. OETERMINATION 26,524
FINAL DESIGN, SPECIFICATIONS & ESTIMATES 92,836 119,360 128,624
CONSTRUCT 10N MANAGENENT 39,787 45,262
RIGHT -OF -WAY ACQUISITION 16,147 17,514
COMTINGENCIES 88,961 101,202
TOTAL $1,555,473 $1,758,076
CAPITAL COSTS FIIAICEAII.E THROUGN PRIVATE ENTERPRISE
=13} oesc:lrnou DOLLAR AMOUNT
STATIONS
ROLLING STOCK: $35,000
1997 PURCHASE 217,700
2007 PURCHASE 154,600

TOTAL $467,300

PUBLIC ENTITY
INFLATED
CONST. COSTS
DOLLAR AMOUNT

80,994
45,262
14,087
101.202

$1,658,355

GOVERNMENTAL
INFLATED
CoNST. COSTS
DOLLAR AMOUNT

$48, 664

47,630
3,427

99,721
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL

FORT WORTN - DALLAS - HOUSTON SEGMENT (VHS OPTION)
PROJECTED DISBURSEMENTS OF ESTIMATED CAPITAL COSTY
WITH REVENUES ANO COSTS INFLATED AT 2.0X PER YEAR

$ (000'S)

AKD GOVERMMENTAL CONTRIBUTION OF $99,721,000

CAPITAL COSTS FIMICEAHLE THROUGH PUBLIC ENTITY (TAX- EXEWT)

COST DESCRIPTION

EARTHWORK

RAILROAD CONSTRUCTION

TRACKWORK
STRUCTURES
RIGHT -OF -WAY
ELECTRIFICATION

MAINTENANCE FACILITIES

TRAIR CONTROL
ENGINEERING:

PRELININARY ENGINEERING ANO R.O.W. DETERMIMATION

FINAL DESIGH, SPECIFICATIONS & ESTIMATES
CONSTRUCTION MANAGEWENT
RIGNT-OF -WAY ACQUISITION

COMTINGENCIES

YEARLY TOTAL

850,244
8,739

327,854

13,430
104,411
120,265

86,662
27,197
54,597

“57 913

SEAlAlAnS

$28,411

13,699
106,499
122,670

67,995
27,741
55,689

“67 on

$19,319
9,315
72,419
83,416

46,237
18,864
37,868

9,323
20,0848

$317,608

TOTAL
DISBURSEMENTS

80,994
45,262
14,087
101,202
$1,658,356
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STAGING SCENARIO - STAGE 2
HOUSTON-SAN ANTONIO/AUSTIN SEGMENT
VHS



SI-O

TEXAS TURNPIKE AUTHORITY - TEXAS MIGH SPEED RAIL
STAGING SCENARIO-HOUSTON-SAN ANTONIO/AUSTIN SEGMENT (VHS OPTION)
SOURCES AMD USES OF FUNOS - NOTE ISSUES ANO LONG-TERM REPLACEMENT [SSUE

WITH REVEMUES AND COSTS INFLATED AT 2.0X PER YEAR  =-==-c--=cc---=- NOTE ISSUES-----=-==~no--=<
ISSUE 1 ISSUE 2 ISSUE 3 TOTAL NOTE
(JAN, 1996) (JAN. 1998) (JAN, 2000) ISSUES
SOURCES:
BOND [SSUE PROCEEDS $129,690,000 $766,950,000 $566,805,000 $1,563,445,000
FUND EARNINGS:
EARNINGS ON CONSTRUCTION FUNDS AT 8.0% 6,819,898 42,129,368 34,044,497 82,993,783
EARNINGS ON CAPLTALIZED INTEREST AT 8.0% 13,565,191 38,876,853 13,829,505 66,271,549
TOTAL SOURCES $150,075,089 $847,956,221 $714,679,002 $1,712,710,312
USES:
GROSS COMSTRUCTION COSTS $86,200,000 $592,943,000 $577,428,000 $1,256,571,000
CAPITALIZED INTEREST FUND
FUNDED FROM BOND PROCEEDS 48,686,009 206,547,147 - 115,086,128 370,319,284
FUNDED FROM CAP INT EARNINGS 13,565,191 38,876,853 13,829,505 66,271,549
UNDERMVRITER’S DISCOUMT AND ISSUANCE COSTS (3 1.25X) 1,621,125 9,586,875 8,335,043 19,543,063
ROUNDING AMOUNT 2,764 2,346 306 5,416
TOTAL USES $150,075,089 $847,956,221 $714,679,002 $1,712,710,312
REPLACEMENT
1 SSUE
(JuLy 2002)
SOURCES :
BOND [SSUE PROCEEDS 1,783,411,595
TOTAL SOURCES $1,783,411,595
USES:
REPLACEMENT FUND TO REDEEM NOTE ISSUES AT MATURITY  1,583,445,000
RESERVE FUND (EQUAL TO AVG ANN D/S) 197,670,700
URDERVRITER'S DISCOUNT ANO ISSUANCE COSTS (3 1.25X) 22,292,645
ROUND ING AMOUNT 3,250

TOTAL USES $1,783,411,595



http:�........�

91-9

TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL

STAGING SCENARIO-HOUSTON-SAN ANTONIO/AUSTIN SEGMENT (VHS OPTION)
ESTIMATED ANNUAL CASH FLOW - PUBLIC ENTITY FINANCING

WITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR

1995 1996 1997 1998 1999 2000 2001 2002
CAPITAL EXPENDITURES: (8) $0 327,810 $58,390 $255,975 336,068 $343,707 $233,721 0
REVENUES :
PASSENGER 94,645
SUPPLEMENTAL 5,381
TOTAL REVEMUES 100, 026
EXPEND [ TURES:
MAINT. & OPERATING 38,968
ADVERTISING 2,001
AGENCY COMMISSIONS 3,786
NET DEBT SERVICE 40,311
JOTAL EXPENDIURES 85,065
ANNUAL GROSS CASH FLOW 14,961
ANNUAL DEBT SERVICE COVERAGE 1.37
OOLLARS AVAILABLE FOR FRANCHISEES 10,930
NET ANNUAL DEBT SERVICE COVERAGE 1.10
ANNUAL NET CASH FLOW 4,031
4,031

CUMULATIVE NET CASH FLOMW

(a) The capital expenditures do not include the cost of the stations st $10 million
or the costs of the rolling stock st $362,900,000 which fs finenced by private enterprise.

6,184

11,055
1.19
5,218
1.10
5,837
9,868

8,595 9,399

6,988

7,792

42,147 43,833 45,587 47,410
2,668 3,000 3,335 3,669
$.05 5,691 6,326 6,961

68,992 79,614 90,238 100,861

14,524 17,921 21,262 24,527
1.21 1.23 1.24 1.24
7,825 12,239

1.10 1.10 1.10 1.10

9,966 14,441

9,024
33,752

6,899 7,91 10,086

16,767 24,729 43,839




ALY

PAGE 2

TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL

STAGING SCENARIQ-NOUSTON-SAN ANTONIO/AUSTIN SEGMENT (VHS OPTION)
ESTIMATED ANNUAL CASH FLOW = PUBLIC ENTITY FINANCING

WITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR

CAPITAL EXPENDITURES:
REVENUES:

PASSENGER

SUPPLEMENTAL

TOTAL REVENUES

EXPENDITURES :

MAINT. & OPERATING

ADVERTISING

AGENCY COMMISSIONS

NET DEBT SERVICE

TOTAL EXPENDIURES

ANNUAL GROSS CASH FLOW
ANMUAL DEBT SERVICE COV.
DOLLARS AVAIL. FOR FRANCH.
NET ANNUAL DEBT SERV. COV.
ANNUAL NET CASH FLOW

CUMULATIVE NET CASH FLOW

221,659
11,810

36,835
1.26
22,501
1.10
14,335
94,804

13,417

15,397
110,201

269,289
14,221

16,459
126,660

2014

27,659
1.10
17,521
144,181

2015

$0

16,632

70,178
7,005
13,312
207,081

52,655
1.25
31,947

2018

33,169

2019

$0

22,832
27,721

2020

57,112
1.25
34,209
1.10
22,832
270,553

22,832
293,385

57,112
1.25
34,279
1.10
22,832
316,217
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL
STAGING SCENARIO-HOUSTON-SAN ANTONIO/AUSTIN SEGMENT (VHS OPTION)
ESTIMATED ANNUAL CASH FLOW - PUBLIC ENTITY FINANCING
MITH REVEWUES AND COSTS INFLATED AT 2.0X PER YEAR

CAPITAL EXPENDITURES:
REVENUES :
PASSENGER
SUPPLEMENTAL
TOTAL REVENUES
EXPENO ] TURES :
MAINT. & OPERATING
ADVERTISING
AGENCY COMMISSIONS
NET DEBT SERVICE

TOTAL EXPEMDIURES

ANMWUAL GROSS CASH FLOW
ANMUAL DEBT SERVICE COVERAGE
DOLLARS AVAILABLE FOR FRANCN.
MET ANNUAL DEBT SERVICE COV.
ANNUAL MET CASN FLOM
CUMULATIVE NET CASH FLOM

2023 2024 2025

..... ems escacmss secvsces

$0 30 $0

364,549 364,549
19,042 19,042 19,042

383,592 383,592

75,905 15,905
7,612 1,672 1,8M2

14,582 14,582 1%, 582
228,321 228,321 228,321
36,480 326,480 326,480
57,112 57,112 57,112

1.25 1.25 1.25

34,219 3,20 34,279

1.10 1.10 1.10

22,832 22,832 22,832

339,049 361,881 384,713

2026

$0

22,832
407,546

22,832
453,210

2030 2031
$0 $0
364,549 364,549

19,042 19,042

75,905 75,905
7,672 7,672
14,582 14,582
228,321 228,323

57,112 57,110

1.25 1.25
M,29 3,278
1.10 1.10
22,832 22,832
498,874 521,706

228,325
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL

STAGING SCEMARIO - HOUSTON-AUSTIN/SAN ANTONIO (VHS OPTION) (STAGE 2)

DETAIL OF ESTIMATED CAPITAL COSTS (000°S)

WITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR AND GOVERMMENTAL CONTRIBUTION OF $14,957,000

DETAIL OF CAPITAL COSTS

CAPITAL COSTS FINANCEABLE THROUGH PUBLIC ENTITY (TAX-EXEMPT)

COST DESCRIPTION

EARTHWORK

RAILROAD RECONSTRUCTION

TRACKWORK

STRUCTURES

RIGHT -OF -WAY

ELECTRIFICATION

MAINTENANCE FACILITIES

TRAIN CONTROL

ENGINEERING:
PRELININARY ENGINEERING AND R.O.W. OETERMINATION
FINAL OESIGN, SPECIFICATIONS & ESTINATES

CONSTRUCTION MANAGEMENT

RIGNT-OF-KAY ACQUISITION

CONTINGENCIES

TOTAL

CAPITAL COSTS FIMANCEABLE THROUGH PRIVATE ENTERPRISE

..... O e LT T T T TR AT Y D

COST DESCRIPTION

STATIONS

ROLLING STOCK:
1997 PURCHASE
2007 PURCHASE

TOTAL

17,434
61,020

1988 TOTAL INFLATED
CONST. COSTS const. CosTs
DOLLAR AMOUNT DOLLAR AMOUNT

$71,208 387,684
15, 694 19,325
233,752 287,837
218,840 269,499
30,920 36,303
150,060 184, 781
22,000 27,090
119,216 146, 800
78,454 91,513
26,150 32,201

7.730 9,075
64,496 79,419

$1,038,540 81,271,528

DOLLAR AMOUKT
$10,000
305,900

57,000
$372,5900

PUBLIC ENTITY
INFLATED

CONST. COSTS
DOLLAR AMOUNT

387,684

19,328

287,837

269,499

29,200

184,781

27,090

145,800

83,659
32,201

9,076
79,419

GOVERNMENTAL
INFLATED
CONST. COSTS
DOLLAR AMOUNT

$7,103
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL

STAGING SCENARIO - HOUSTON-AUSTIN/SAN ANTONIO (VHS OPTION) (STAGE 2-1995 THROUGH 2001)
PROJECTED DISBURSEMENTS OF ESTIMATED CAPITAL COSTS (000°S)

WITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR AND GOVERNMENTAL CONTRIBUTION OF $14,957,000

CAPITAL COSTS FINANCEABLE THROUGH PUBLIC ENTITY (TAX-EXEMPT)

TOTAL
COST DESCRIPTION 1996 1997 1998 1999 2000 2001  DISBURSEMENTS
EARTHWORK 17,020 $26,041 $26,561 $18,082 $87,684
RAILROAD CONSTRUCTION 3,751 5,739 5,854 3,981 19,325
TRACKWORK 55,871 85,483 87,192 59,291 267,837
STRUCTURES 52,312 80,037 81,637 55,513 269,499
RIGHT-OF-WAY 18,114 11,086 29,200
ELECTRIFICATION 35,867 54,877 55,974 38,062 184,781
MAIMTENANCE FACILITIES 5,258 8,045 8,206 5,580 27,090
TRAIN CONTROL 28,495 43,597 44,469 30,239 144, 800
ENGINEERING:
PRELIMINARY ENGINEERING AND R.0.U. DETERMINATION 12,015 12,015
FINAL DESIGN, SPECIFICATIONS & ESTIMATES 14,019 $35,747 21,877 71,644
CONSTRUCT10M MANAGEMENT 6,250 9,563 9,75 6,633 32,201
RIGNT-OF-WAY ACQUISITION 1,776 4,528 2,m 9,076
CONTINGENCIES 15,416 23,588 24,058 16,359 79,419
$27,810 $58,390  $255,975  $336,9%68  $343,707 3233, 721 $1,256,5

YEARLY TOTAL




12-9

TEXAS TURNPIKE AUTHORITY - TEXAS WIGH SPEED RAIL
STAGING SCENARIO - HOUSTON-AUSTIN/SAN ANTONIO (VHS OPTION) (STAGE 2-1995 THROUGH 2001)

YEARLY OPERATING AND MAINTENANCE EXPENDITURES (000’S)

OPERATING AND
MAINTENANCE
YEAR EXPENDITURES (a)

1998
1999

2000

2001

2002 38,968
2003 40,526
2004 42,147
2005 43,833
2006 45,587
2007 47,410
2008 49,306
2009 51,279
2010 53,330
2011 85,463
2012 57,682
2013 59,989
2014 62,388
2015 64,884
2016 67,479
2017 70,178
2018 72,988
2019 75,905
2020 75,905
2021 75,905
2022 75,905
2023 75,905
2024 75,905
2025 75,905
2026 75,905
2027 75,905
2028 75,905
2029 75,905
2030 75,905
2031 75,905

incresse at 2.0% per year to estimate incressed opersting expendi tures

(a) Operating snd meintenance expenditures
 2.0X per year to reflect inflation through year 2019 and remain constent thereafter.

ss ridership increases and an asdditions
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL
STAGING SCENARIO - HOUSTON-AUSTIN/SAN ANTONIO (VHS OPTION) (STAGE 2-1995 THROUGH 2001)
PROJECTED YEARLY PASSENGER AND SUPPLEMENTAL REVENUES INFLATED 2.0X PER YEAR FROM 1988

PASSENGER SUPPLEMENTAL TOTAL

YEAR REVENUE (s) REVENUE (b) REVENUES
1998

1999

2000

2001

2002 94,645 5,381 100,026
2003 110,522 6,184 116,706
2004 126,399 6,968 133,387
2005 162,276 7,92 150,067
2006 158,152 8,595 166,747
2007 174,029 9,399 183,428
2008 189,906 10,202 200,108
2009 205,782 11,006 216,788
2010 221,659 11,810 233,469
2011 237,536 12,613 250, 149
2012 253,412 13,47 266,829
2013 269,289 14,221 283,510
2014 285,166 15,024 300, 190
2015 301,042 15,828 316,870
2016 316,919 16,632 333,551
2017 332,796 17,435 350,231
2018 348,673 18,239 366,911
2019 364,549 19,042 383,592
2020 364,549 19,042 383,592
2021 364,549 19,042 383,592
2022 364,549 19,042 383,592
2023 364,549 19,042 383,592
2024 364,549 19,042 383,592
2025 364,549 19,042 383,592
2026 364,549 19,042 383,592
2027 364,549 19,042 383,592
2028 364,549 19,042 383,592
2029 364,549 19,042 383,592
2030 364,549 19,042 383,592
2031 364,549 19,042 383,592

(a) Passenger revenues incresss on e streight Line besis in years 2002 through 2019 snd remain constant thereafter.
(b) Supplementel revenues increass on s streight line besis in yesrs 2002 through 2019 and remain constant thereafter.
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TEXAS TURNPIKE AUTHORITY - TEXAS HKIGH SPEED RAIL

STAGING SCENARIO-HOUSTON-SAN ANTONIO/AUSTIN SEGMENT (VHS GPTION)

ESTIMATED DEBT SERVICE REQUIRMENTS
WITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR

NOTE ISSUE 1 - JANUARY 1, 1996

..... tescecsarscnamssnsancsnne

GROSS CAPITALIZED NET
YEAR OEBT SERVICE  INTEREST  DEBT SERVICE
1991
1992
1993
1994
1995
1996 5,187,600 5,167,600 0
1997 10,375,200 10,375,200 0
1998 10,375,200 10,375,200 0
1999 10,375,200 10,375,200 0
2000 10,375,200 10,373,200 0
2001 10,375,200 10,375,200 0
2002 10,375,200 5,187,600 5,187,600

YEAR

NOTE ISSUE 2 - JANUARY 1, 1998

estectvavens saoveassscccsnmna

GROSS CAPITALIZED NET
DEBT SERVICE INTEREST DEBT SERVICE
30,678,000 30,678,000
61,356,000 61,356,000

61,356,000 61,356,000
61,356,000 61,356,000
61,356,000 30,678,000 30,678,

§¢>Ol§°

$276,102,000  $245,424,000  $30,678,000

YEAR

e0eces wcmase sccscns ssemes seacenva

NOTE ISSUE 3 - JANUARY 1, 2000

GROSS CAPITALIZED NET
DEBT SERVICE INTEREST DEBT SERVICE

26,672,200 26,672,200 0
53,344,400 53,344,400 0
53,344,400 48,899,033 4,445,367
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PAGE 2
TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL

STAGING SCENARIO-HOUSTON-SAN ANTOMIO/AUSTIN SEGMENT (VHS OPTION)

ESTIMATED DEBT SERVICE REQUIRMENTS
WITH REVENUES AND COSTS INFLATED BY 2.0X PER YEAR

LONG TERM REPLACEMENT ISSUE - JuLY 1, 2002

GROSS RESERVE FUND NET
YEAR  DEBT SERVICE EARMINGS DEBT SERVICE
1991
1992
1993
1994
1995
1996
197
1998
1999
2000
2001
2002
2003 74,318,000 15,948,072 58,369,928
2004 84,940,000 15,948,072 68,991,928
2003 95,562,400 15,948,072 79,614,328
2006 104, 185, 600 15,948,072 90,237,528
2007 116,809,400 15,948,072 100,861,328
2008 127,429,400 15,948,072 111,481,328
2009 138,049,400 15,948,072 122,101,328
2010 148,674,400 15,948,072 132,726,328
201 159,294,400 15,948,072 143,346,328
2012 169,914,400 15,948,072 153,964,328
2013 180,539,400 15,948,072 164,591,328
2014 191,159,400 15,948,072 173,211,328
2015 201,784,400 15,948,072 185,834,328
2016 212,404,400 15,948,072 196,456,328
2017 223,029,400 15,948,072 207,081,328
2018 233,649,400 15,948,072 217,701,328
2019 244,269,400 15,948,072 228,321,328
2020 244,269,400 15,948,072 228,321,328
244,269,400

2021 15,948,072 228,321,328
2022 264,269,400 15,948,072 228,321,328
2023 264,269,400 15,948,072 228,321,328
2024 264,269,400 15,948,072 228,321,328
2025 244,269,400 15,948,072 228,321,328
2026 244,269,400 15,948,072 228,321,328
2027 244,269,400 15,948,072 228,321,328
2028 244,269,400 15,948,072 228,321,328
2029 244,269,400 15,948,072 228,321,328
2030 244,269,400 15,948,072 228,321,328
2031 244,270,800 15,948,072 228,322,728
2032 244,273,000 15,948,072 228,324,928
2033 244,269,000 213,618,772 30,650,228

YEAR

2013

2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

2026
2027
2028
2029
2030
2031
2032
2033

TOTAL NET
DEBT SERVICE

100,851,328
111,481,328
122,101,328
132,726,328
143,346,328
153,966,328
164,591,328
175,211,328
185,836,328
196,456,328
207,081,328
217,701,328
228,321,328
228,321,328
228,321,328
228,321,328
228,321,328
228,321,328
228,321,328
228,321,328
228,321,328
228,321,328
228,321,328
228,321,328
228,322,728
228,324,928

30,650,228




STAGING SCENARIO - STAGE 3
FORT WORTH-AUSTIN-SAN ANTONIO SEGMENT
VHS
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL
STAGING SCENARIO - FORT WORTN-AUSTIN-SAN ANTONIO SE
SOURCES AMD USES OF FUNDS - NOTE ISSUES AND LONG-TE
WITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR

SOURCES :
BOND ISSUE PROCEEDS
FUMD EARNINGS:

EARNINGS ON CONSTRUCTION FUNDS AT 8.0X
EARNINGS ON CAPITVALIZED INTEREST ATV 8.0%

TOTAL SOURCES

USES:

GROSS COMSTRUCTION COSTS

CAPITALIZED INTEREST FUND
FUMDED FROM BOND PROCEEDS

FUNDED FROM CAP INT EARNINGS
UNDERWRITER ‘S DISCOUNT AND ISSUANCE COSTS (@ 1.25X)

ROUND ING AMOUNT
TOTAL USES

SOURCES :
BOND 1SSUE PROCEEDS
TOTAL SOURCES

USES:

REPLACEMENT FUND TO REOEEM NOTE ISSUES AT MATURITY
RESERVE FUND (EQUAL TO AVG ANN D/S)
UNDERWRITER'S DISCOUNT AMD ISSUANCE COSTS (@ 1.25X)

ROUND | NG AMOUNT

TOTAL USES

GMENT (VHS OPTION) (STAGE 3 1999 THROUGH 2005)
RM REPLACEMENT 1SSUE

-------------- NOTE [SSUES----=-v=-s=n-
1ssUE 1 1$SUE 2 1SSUE 3 TOTAL NOTE
CJULY 1999)  (JAN. 2002)  (JAN. 2004) 1S5U€ES

$88,545,000 $496,620,000 $412,625,000 $998,190,000

5,992,712 26,868,103 21,705,291 54,636,106
10, 724,462 28,127, 797 6 !00 579 44,960,838

.................................... ccemsisssansa

$58,297,000 $376,554,000 $3569,330,000 $304,181,000

35,526,938 140,723,003 59,911,421 236,161,362
10,724,462 28,127,797 6,108,579 44,960,838
1,111,813 6,207,750 5,157,813 12,477,376
1,961 3,350 1 057 6,368

$105,662,174  $551,615,900 3“0 508 870 31,097,785, 944

eceavsrsacetas accecavasasta oacsccclunnsss Ssacscissacscs

REPLACEMENT
ISSUE
(JULY 2006)

998, 190,000
118,705,400
14,137,952
2,783
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL

STAGING SCENAR1IO - FORT MORTN-AUSTIN-SAN ANTONIO SEGMENT (VHS OPTION) (STAGE 3 1999 THROUGH 2005)

ESTIMATED ANNUAL CASH #LOW - PUBLIC ENTITY FIKANCING
WITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR

2003

2002

1999

CAPITAL EXPENOITURES: (a)
REVENUES *

PASSENGER

SUPPLEMENTAL

TOTAL REVENUES

EXPENOI TURES

MAINT. & OPERATING

ADVERT1S1NG

AGENCY COMMISSIONS

MET DEBT SERVICE

TOTAL EXPENDIURES

ANNUAL GROSS CASH FLOM

GROSS ANNUAL DEBT SERVICE COVERAGE
SOURCE OF CONTRIBUTION REPAYMENT
ANNUAL DEBT SERVICE COVERAGE
DOLLARS AVAILABLE FOR FRANCHISEES
MET ANNUAL DEBT SERVICE COVERAGE
ANNUAL NET CASH FLOW

CUMULATIVE MET CASH FLOW

(a) The capital expenditures do not include the cost of the stations at $10 million
or the costs of the rolling stock at $341,700,000 which is financed by private enterprise.

$4,189 821,172 $32,938 $161,025 $215,529 $219,839 $149,491

35,451
2.18
27,952
1.25
4,499
1.10
3,000
3,000

2007 2008
97,157 104,383
7,006 7,904
104,162 112,287
26,076 27,120
2,083 2,46
3,886 4,175
52,709 57,567
‘w755 91,108
19,408 21,179
1.37 1.37
6,231 6,788
1.25 1.25
7,906 8,635
1.10 1.10

s, 21 5,157
8,270 14,027

2009

$0

111,610
8,802

120,412

acacsss

28,204
2,408
4,664

62,425

22,910
1.37
7,304
1.25
9,364
1.10
6,243
20,270

2010

118,836
9,701

cenvave

29,332
2,51
4,753

24,597
1.37
7,776
1.8
10,092

126,083
10,599

30,506
2,733
5,043

72,138

26,242
1.36
8,208
1.25
10,421
1.10
7,2%
34,212

11,497

31,726
2,896
5,332

76,983

27,850
1.36
8,605
1.25
11,547
t.10
7,698

41,910
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL

STAGING SCENARIO - FORT WORTH-AUSTIN-SAM ANTONIO SEGMENT (VNS OPTION) (STAGE 3 1999 THROUGH 2005)
ESTIMATED ANNUAL CASH FLOW - PUBLIC ENTITY FINANCING

WITH REVENUES AND COSTS INFLATED AT 2.0X PER VEAR

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
CAPITAL EXPEMNDITURES: $0 $0 30 $0 $0 $0 $0 $0 $0 $0 $0 $0 30 80
REVENUES:
PASSENGER 140,516 147,742 154,969 162,195 169,422 176,649 183,875 191,102 198,328 205,555 212,781 212,781 212,781 212,789
SUPPLEMENTAL 12,396 13,29 14,192 15,091 15,989 16,887 17,785 18,484 19,582 20,480 21,3m 21,31 21,379 21,379
TOTAL REVENUES 152,911 161,036 169,161 177,286 185,411 193,536 201,661 209,785 217,910 226,03 234,160 234,160 234,160 234,180
EXPENO I TURES :
MAINT. & OPERATING 32,995 34,315 35,687 37,115 38,600 40,143 41,749 43,419 45,156 46,962 48,841 48,841 48,841 48,841
ADVERTISING 3,058 3,2 3,183 3,546 3,708 3. 4,033 4,196 4,358 4,521 4,683 4,683 4,683 4,683
AGENCY COMMISSIONS 5,621 5,910 6,199 6,488 6,717 7,086 7,355 7,644 7,933 8,222 8,51 8,51 8,51 8,51
MET DEBT SERVICE 81,858 86,713 91,573 96,433 101,288 106,148 111,008 115,868 120,723 125,583 130,443 130,443 130,443 130,443
TOTAL EXPEMDIURES 123,532 130,158 136,842 143,581 150,372 157,228 164,145 171,127 178,170 185,288 192,478 192,478 192,478 192,478
ANNUAL GROSS CASN flLOow 29,380 30,8738 32,519 33,705 35,038 36,308 37,515 38,659 39,740 40,747 41,682 41,682 41,682 41,682
GROSS ANNUAL DEBT COVERAGE 1.36 1.36 1.35 1.35 1.35 1.% 1.3 1.33 1.33 1.32 1.32 1.32 1.3 1.32
SOURCE OF COMTRIB. REPAY. 8,915 9,200 9,426 9,597 9,716 e.m 9,763 9,692 9,559 9,351 9.0 9,0M 9,074 9,071
ANNUAL DEBT SERVICE COV. 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.2% 1.25
DOLLARS AVAIL. FOR FRANCH. 12,279 13,007 13,736 14,465 15,193 15,922 16,651 17,380 18,108 18,837 19,566 19,566 19,566 19,566
MET ANNUAL DEBT SERV. COV, 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
ANNUAL WET CASH FLOW 8,184 8,671 9,157 9,643 10,129 10,615 11,101 11,587 12,072 12,558 13,044 13,044 13,044 13,044

CUMULATIVE NET CASH FLOW 50,096 58,767 67,924 77,568 87,696 98,311 109,412 120,999 133,071 145,629 158,674 171,718 184,762 197,807
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TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL
STAGING SCENARIO - FORT WORTH-AUSTIN-SAK ANTOM

ESTIMATED ANNUAL CASH FLOW - PUBLIC ENTITY FINANCING
WITH REVENUES AND COSTS INFLATED AT 2.0X PER YEAR

CAPITAL EXPEMDITURES:
REVENUES:
PASSENGER
SUPPLEMENTAL
TOTAL REVENUES
EXPENDITURES:
MAINT. & OPERATING
ADVERTISING
AGENCY COMMISSIONS
NET DEST SERVICE

TOTAL EXPENDIURES

ANNUAL GROSS CASH FLOW

GROSS ANNUAL DEBT COVERAGE
SOURCE OF CONTRIBUTION REPAY.
ANWUAL DEBT SERVICE COVERAGE
DOLLARS AVAILABLE FOR FRANCN.
NET ANNUAL DEBT SERVICE COV.
ANNUAL NET CASH FLOW

CUMULATIVE NET CASK FLOM

212,781
e, 379

9,0Mm
1.25
19,566
1.10
13,044
210,851

2028

212,781
21,3

9.071
1.25
19,566
1.10
13,044
223,895

212,781
21,30

9,071
1.25
19,566
1.10
13,044
236,939

2030 2031

0 %0
212,781 212,781
2,379 21,37

48,841 48,841

4,683 4,683
8,511 8,511
130,443 130,443
192,478 192,478
41,682 41,682
1.32 1.32

9,071 9,071

1.25 1.25
19,566 19,568
1.10 1.10
13,044 13,04k
249,98 263,028

9,071
1.25
19,566
1.10
13,044
278,072

10 SEGMENT (VHS OPTION) (STAGE 3 1999 THROUGH 2003)

2033 2034
..... e
212,781 212,781
21,379 21,37
234,160 236,160
48,841 48,841
4,688 4,683
8,511 8,511
130,443 130,443
192,478 192,478 1
41,682 41,682

1.32 1.32
g 071 9,07

1.25 1.2
19,566 19,568

1.10 1.10
13,044 13,064
289,117 302,141

21,379

B E2]]
130 439

41,685
1.32
92,075
1.25
19,566
1.10
13,044
315,205

2036 2037
$0 $0
212,781 212,781
21,379 2.3p¢

234,160 234,180

48,841 48,841
4,683 4,683
8,511 8,511

130,442 11,738

41,682
1.32 14.68

160,386

9,072 157,452

1.25 1.25
19,566 1,761
1.10 1.10

13,044 1,174

328,249 329,423




TEXAS TURNPIKE AUTHORITY - TEXAS HIGH SPEED RAIL

STAGING SCENARIO - FORT WORTH-AUSTIN-SAN ANTONIO SEGMENT (VHS OPTION) (STAGE 3)

DETAIL OF ESTIMATED CAPITAL COSTS (000’S)
WITH REVENUES AND COSTS IMFLATED AT 2.0X PER VEAR

DETAIL OF CAPITAL COSTS

CAPITAL COSTS FIMANCEABLE THROUGH PLILIC EMTITY (TAX-EXEMPT)

COST DESCRIPTION

EARTHWORK

RAILROAD RECONSTRUCTION

TRACKWORK

STRUCTURES

RIGKT-OF -WAY

ELECTRIFICATION

MAINTENANCE FACILITIES

TRAIN CONTROL

ENGINEERING:
PRELININARY ENGINEERING AND R.O.W. DETERMINATION
FINAL DESIGN, SPECIFICATIONS & ESTIMATES

CONSTRUCTION MAMAGEMENT

RIGHT-OF-WAY ACQUISITION

CONTINGEMCIES

TOTAL

CAPITAL CDS!S FINANCEABLE "IRM“ PllVAlE EllElPllSE

€osT DESCRIPTIN
STATIONS
ROLLING STOCK:
1997 PURCHASE
2007 PURCHASE

TOTAL

1983 TOTAL
CONST. COSTS
DOLLAR AMOUMT

$41,956

3,526
139,443
143,316

10,268
35,939 46,207

INFLATED
CONST. COSTS
DOLLAR AMOUNT

355,922
&,700
185,914
191,023
16,267
119,001
5,332
92,041

58,072
20,529

4,116
59,264

PUBLIC ENTITY
IMFLATED

CONST. COSTS
DOLLAR AMOUMT

355,922

§,700

185,914

191,023

16,267

119,001

5,332

92,041

58,072
20,529

4,118
51,264

GOVERNMENTAL
INFLATED

CONST. COSTS

DOLLAR AMOUNT
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TEXAS TURNPIKE AUTHORITY - TEKAS HWIGH SPEED RAIL

STAGING SCEMARIO - FORT WORTH-AUSTIN-SAN ANTOMIO SEGMENT (VHS OPTION) (STAGE 3)
PROJECTED DISBURSEMENTS OF ESTIMATED CAPITAL COSTS (000’S)

WITH REVENUES ANO COSTS INFLATED AT 2.0X PER YEAR

CAPITAL COSTS FIMANCEABLE THROUGH PUBLIC ENTITY (TAX-EXEMPT)

...................... beb-sessmsssuanssssancsntaacnenvatatns

TOTAL
COST DESCRIPTION 1999 2000 2001 2002 2003 2004 2005  DISBURSEMENTS
EART HWORK 10,855 $16,608 $16,940 $11,519 $55,922
RAILROAD CONSTRUCTION 912 1,39 1,624 968 4,700
TRACKWORK 35,087 55,213 56,318 38,296 185,914
STRUCTURES 37,0 56,731 57,885 39,348 191,023
RIGHT -OF -MAY 3,183 8,117 4,967 16,267
ELECTRIFICATION 23,099 35,341 36,048 26,513 119,001
MAINTENANCE FACILITIES 1,035 1,583 1,615 1,098 5,332
TRAIN CONTROL 17,866 27,335 27,881 18,959 92,041
ENGINEERING:
PRELIMINARY ENGINEERING ANO R.O.M. DETERMINATION 4,189 7,660 11,850
FINAL DESIGN, SPECIFICATIONS & ESTIMATES 9,404 $22,790 13,947 48,222
CONSTRUCT 10N MANAGENENT 3,988 8,097 6,219 4,229 20,529
RIGNT-OF -MAY ACQUISITION 84k 2,029 1,42 4,116
CONTINGENCIES 9,951 15,225 15,529 10,560 51,264
4,189 $21,172 32,9 $161,025 $215,529 $219,839 $149,491 $804,181

YEARLY TOTAL
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APPENDIX H

LEGAL PROVISIONS
(Other States)



STATE AGENCY
CREATED

FLORIDA

OHIlO

PENNSYLVANIA (Proposed)

Name

Florida High-Speed Rail Transportation
Commission (within Department of
Transportation)

Ohio High Speed Rail Authority (within
Department of Transportation)

Pennsylvania High Speed Intercity Rail
Authority

Members

¢ 7 appointed by Governor, subject to
Senate confirmation
¢« All members state residents

o a5 appointed by Governor with Senate
consent (no more than 3 of same
political party)

b. 2 members of Ohio Senate

¢. 2 members of Ohio House of
Representatives (no more than 1
from b and 1 from c of same political
party)

All members state residents

e bandcmembersare nonvoting

members

e 9 members of Board of Directors
appointed by Governor subject to Senate
consent (no more than 5 from 1 political
party)

e All members state residents

Chairman

First Chairman designated by Governor for 2
year term. Subsequent Chairmen selected
by members for 2 year terms

Governor names chairman and vice-
chairman who serve at the pleasure of
Governor

Governor selects chairman

Member Terms

4 years; eligible for re-appointment

6 years; eligible for re-appointment

4 years; eligible for reappointment

Compensation

No salary - per diem and traveling expenses

Members reimbursed for actual expenses

Members reimbursed for actual expenses

Meetings

Annually or more frequently at call of Chair

Annually or more frequently at call of Chair

Annually or more frequently at call of Chair

Quorum

4 members; majority of members present
necessary to take action

3 members; affirmative vote of 3 necessary to
take action

4 members; affirmative vote of 3 necessary to
take action

Staff

May employ executive director and other
stafl

May employ executive director and other
stafl and fix employee compensation

May appoint executive director and other
stafl

Conflicts

No member may have direct or indirect
interest during term and 2 years after term

{no provision]

No member may have direct or indirect
interest during term and 2 years after term

Other

Governor may remove member for cause

Department of Transportation may use all
appropriate sources of revenue to assist
Authority in developing and implementing
service




GENERALPOWERS AND DUTIES OF THE AGENCY FLORIDA OHIO PENNSYLVANIA
1. Tosue and be sued in agency's name X X
2. Toadopt an official seal X X
3. To maintain a principal office, regional offices il necessary X X
4. Toadopt and amend bylaws necessary for regulation of its affairs and conduct of business and to X X X
make rules to implement its powers and duties
5. To make and enter into contracts and to execute instruments necessary and incidental to X X X
performance of its duties and execution of its powers
6 To contract for services of investment banking, financial advisory, legal or other consultants o X X
plan, review, structure or advise agency as to requirements associated with the rail system
7. To contract for services of architects, engineers, urban planners, attorneys and consultants in X X
relation to the feasibility, safety, or other considerations of the rail passenger service
8. To purchase property coverage and liability insurance for projects and offices of agency. to X X
purchase insurance protecting the agency and its employees from liability; to purchase other
insurance the agency believes prudent or that it agrees to provide under a resolution
authorizing the issuance of bonds or trust agreement securing the bonds
9. Toenter into contracts of group insurance for benefit of its employees or to set up or continue an X
insurance, pension or retirement system or other employee benefit arrangement covering
employees of an acquired transportation system
10. To apply for coverage of its employees under the state retirement system R
11. To acquire by purchase, gift, grant, devise, contribution, exchange or interagency transfer and X1 X

hold property or any interest therein
a. Title to property acquired shall be held in the name of

b. and administered by

¢. Any conveyance or lease of property or interest in property acquired from the agency to any
private entity shall be made for fair market value

d Any conveyance of a property interest between the agency and another agency shall be for a
negotiated consideration of iess than fair market value

State of Florida?
the Commission

X

Commonwealth of Pa

the Authority




GENERAL POWERS AND DUTIES OF THE AGENCY FLORIDA OHIO PENNSYLVANIA

12. To receive and accept from any federal agency or other person, subject to the approval of the X X

Governor, grants for or in aid of the construction, repair, renovation or acquisition of intercity
rail service projects and receive and accept aid or contributions from any source of money,
property, labor or other things of value to be held, used and applied for the purpose for which
such grants and contributions were made

13. To invest funds not required for immediate use, including proceeds from the sale of any bonds,
note or other obligations, in such obligations, securities and other investments as the agency

deems prudent

14. To lease to or from any person, firm, corporation, association, or public or private body, any X3 X X

interest, property or ancillary facilities associated with a high speed intercity rail line

15. To undertake the acquisition, renovation, repair, refunding or construction of any intercity rail
service project

16. To contract for services, including managerial and operating services, whenever it can more
efficiently and effectively serve the public by so doing than by conducting its own operations

17. To do all acts necessary and proper to carry out the powers expressly granted to the agency in
the act

18. To do any act necessary and convenient to the exercise of the foregoing powers or reasonably
implied therefrom

Conditions for purchase of property facilities, or equipment:
a Authority determines property is suitable after inspection.
b. Controlling board approves the purchase by an affirmative vote of no fewer than 5 members.

Title to all high-speed rail line facilities financed by the issuance of Authority bonds shall be held in the name of the state, and the title to other high-speed rail line
facilities may be held in the name of the state or encumbered as may be determined by the division in its discretion as necessary to provide for the security of the
issuance of the bonds. In the event that the title to any high-speed rail line facility financed by the issuance of bonds is not held by the state, then the title shall be

pledged as security for the bonds by the owner of such title.

Any lease agreement between the Commission and a franchise may provide for the transfer of title to such facilities only when such bonds have been retired and the
holders of all outstanding bonds issued to finance such facilities have received all principal, interest payments, and redemption premiums to which the holders are

legally entitled.




SPECIAL POWERS ANDDUTIES OF THE AGENCY OHIO PENNSYLVANIA

Ohio and Pennsylvania

1. To borrow money from private lenders, from the state or federal government, or from any municipality X

2. To issue bonds and notes and refunding bonds of the state X X

3. To establish and operate a revolving loan fund for the purpose of making loans te qualifving subdivisions,
local or regional transportation authorities, on other persons for the acquisition, renovatian, repair,
refunding or construction of intercity rail service projects

4. To establish or increase reserves from moneys received or to be received by the Authority to secure or pay X X
principal and interest on bonds, notes and other obligations issued by the authority

5. To receive and disburse proceeds of general] obligation or other bonds of the state or agencies thereof as X X
allowed by law

6. To extent permitted by contract, to consent to modification of terms of a bond contract or other agreement to X X
which the Authority is a party

7. To make grants to counties or municipal corporations, qualifying subdivisions, local or regional X X
transportation authorities or other persons for 1 or more projects or part thereof

8. To provide consultation services to any qualifying subdivision, local or regional transportation authority or X X
other person in connection with a rail service project

9. To establish and amend the criteria and qualifications for the making of any loan to, or the purchasing of X X
any bond from, any qualifying subdivision, local or regional transportation authority, or other person

10. To acquire by eminent domain any real or personal property including improvements, fixtures and X
franchises for the purposes set forth in the Act

11. To exercise power as a redevelopment authority after consultation with other such authorities in order to only real X
provide ancillary facilities and services for high speed intercity rail passengers property

12. To enter into contracts with the State, its agencies and instrumentalities, municipalities or corporations

13. Torequest any state agency to provide it with data, plans, research, and other information

14. To request any reilroad to provide it with data and information necessary to carry out the Act's purposes. X
(The Authority shall not disclose confidential information supplied.)

15. The Authority may give priority to projects undertaken within geographic boundaries of qualifying X

subdivisions




SPECIAL POWERS AND DUTIES OF THE AGENCY OHIO

16.

To make available to the government of a municipality or any appropriate agency, the Authority's X
recommendations of any area in its field of operation which it may deem likely to promote the public health,

safety and welfare

17.

To act as agent of the state or of the Federal government or any of their instrumentalities or agencies for the
public purposes set out in the Act.

18.

Toreview the fixing of rates, fares, changes or marketing practice for passenger and related services

19.

To prescribe appropriate rules, regulations, orders and standards to ensure safety of passengers and
employees

20

To regulate the operation of the system as necessary and convenient

21.

To require such books and records as necessary and convenient

22

To conduct examinations and investigations and to hear testimony and take proof under oath or affirmation
at public or private hearings on any matter material to the Act’s public purposes

23

To prepare an annual report

IL

Florida

1.

To prepare and issue requests for proposals for the provision of a high-speed rail line, specifically addressing quahﬁcanons of applicants and
information essential to aid the Commission in assessing applications

To review the proposals from the applicants, receive and review the reports of all applicable agencies and issue a franchise to an applicant

To assess a reasonable application fee for each application for a franchise

a. initial application fee of $5,000 Lo pay for costs associated with conduct of franchise and Environmental Review Committce

b. franchise component fee in amount determined by the Commission, not wo exceed $30,000 per applicant

¢. certification component fee of $2,000 per mile of proposed rail line corridor (minimum fee of $60,000 per applicant)

d. application amendment fee if corridor alignment change is proposed by applicant (minimum: $3,000 plus $2,000 for each mile of realignment)

e. certification modification fee: $3,000 if no corridor alignment change is proposed

PENNSYLVANIA




To receive notice of the abandonment of a high speed rail line

To execute intergovernmental agreements consistent with prevailing statutory proviseins, including, but not limited to, special benefits or tax-
increment financing initiatives

To coliect an annual franchise fee in an amount sufTicient to cover the costs associated with the regulation of the rail line

To establish reserve funds for future Commission operations

To enter into agreements for the joint development of properties contiguous to and necessary or convenient for the operation of the high speed rail
line

To review and approve a proposed conveyance lease, or other transfer of property or interest from the franchisee to any other party




FLORIDA OHIO PENNSYLVANIA

FINANCING
Who may issue bonds to finance the the Commission the Authority the Authority
project
What may be pledged to secure payment of
the bonds (Principal, interest, and
redemption premiums, if any)
a. Commission or Authority revenues Yes Yes. if expressly pledged Yes, including grants and
contributions from the federal or

state government or any agency
or instrumentality thercof

Yes, by a mortgage of any

b. Commission or Authority assets Yes, to the extent allowed by the
property of the Authority

state constitution

Yes, if created for such purposes
and expressly pledged, without
preference or priority of the first
bonds issued, subject only to
agreements with bond or
noteholders pledging particular

¢. Commission or Authority reserves

revenue
d. Revenues or property of the state or any No
municipality thereof
e. The full faith and credit of the No
Commission or Authority
f. The full faith and credit of the State or No Yes! No
any of its political subdivisions
No No

g- The taxing power of the State No

It is expressly determined that any bonds of the Authority shall not be deemed to constitute “bonded indebtedness” of the state within the limitations of
the Ohio Constitution. It is further expressly provided that excises, fees, fines and forfeitures, and all other revenues of the state after making provision
for the payment of all obligations authorized by Article VIII, Section 2 of the Ohio Constitution and obligations issued pursuant to Am. Sub H.B 492 of
the 116th General assembly, except revenues derived from motor vehicle registrations and excises upon motor vehicle full, may be pledged and used by
the Authority from time to time to pay debt service charges on its bonds with the annuali consent of the controlling Board provided that five votes huve

been cast in favor of the pledge or use of such revenues.




FINANCING FLORIDA OH!IO0 PENNSYLVANIA
3 Tax status of the bonds
a. The bonds, the transfer thereof, and the Yes Yes
income therefrom, including any profit made
on the sale thereof, are free from state
taxation.
b, The Commission is authorized to take action Yes
to provide that interest on the bonds be
exempt from federal income tax
4. Are bonds negotiable instruments Yes Yes Yes
5. Terms of the bonds determined by the Commission determined by the Authority2/ determined by the Authority
6. The Bonds may be sold at '
a.  Public sale Yes Yes Yes
b. Negotiated sale Yes3 Yesd
c¢. Private sale Yes#4 Yest

The date of maturity, in ease of any note or any renewal thereof, shall not be more than five years from the date of issue of the original note, and in case of

any bond, not more than fifty years from the date of issue.

If the Commission ot Authority determines by official action at a public meeting that a negotiated sale of the bonds is in the best interest of the agency, or
in the event an offer of an issue of bonds at public sale produces no bid, or in the event all bids received are rejected, the agency may negotiate for the sale
of bonds with the underwriter(s) designated by the agency. In the ofTicial action authorizing the negotiated sale, the agency shall state the reasons for the
negotiated sale, including, but not limited to, characteristics of the bond issue and prevailing market conditions. In the event the agency decides to
negotiate for a sale of the bonds, the managing underwriter, financial consultant or advisor shall provide the agency with a disclosure statement prior to

the award of the bonds.

If bonds are sold at private sale, the Authority may publish notice of the execution of the contract of sale of the bonds in a newspaper of general circulation
in Columbus (if Ohio) or Harrisburg (if Pennsylvania). Once notice is published, no action to contest the validity of such bonds or notes at private sale

may be brought after the fifteenth day following the pbulication of notice.




PLANS FOR THE PROPOSED SYSTEM FLORIDA OHIO PENNSYLVANIA
Ohio and Pennsylvania: The state agency is required to prepare a plan for the construction
and operation of the high speed intensity rail passenger system
Florida: Applicants for the rail service franchise submit plans for the system
The plan shall include the following:
a. theroute alignment of the proposed system X X X
b the proposedtechnology X X X
c. the size, nature and scope of the proposed system X X X
d the sources of public and private revenue needed to finance the system X X X
e. the projected ability of all revenue sources to meet both the capital and operating X X
fund requirements of the proposed system
the construction, operation and management plan for the system including a X X
timetable for construction and the proposed location and number of necessary
transit stations
g thelikelihood that state-based corporations will be used to manufacture or supply X
components of the proposed system
h  thelikelihood that additional or subsidiary development will be generated X X
i. the extent to which the proposed system will create an additional or reduced demand X e
for sources of energy
i theextent to which the high speed ruil line will create or alleviate environmental X
problems
k. the amount of pedestrian or vehicular trafTic likely to be generated X
I.  the number of persons likely to be residents, employees, or riders X
m. the unique qualities of particular areas of the state X
n. the impact of the rail line on thedemands for infrastructure provided by local X
government
o. the effects of the rail line on thefiscal base of local government X
p. theextent to which the proposed rail line will be consistent with local government
comprehensive plans, zoning ordinances, and nonprocedural requirements of
agencies
q anychangesinthe law necessary to implement the proposed system
X

the proposed system’s impact on the economy of the state and on the economic and
other public policies of the state
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