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Prrrn. BrREDESEN
TeE GOVERNOR OF TENNESSEE

30 October 2003

The Honorable Norman Y. Mineta
U.S. Transportation Secretary
US. Department of Transportation

400 7th Street, SW.
Washington, D.C. 20590

Dear Secretary Mineta:

We are pleased to submit our application for the Chattanooga-Nashville extension of the Southeast
High Speed Rail Corridor from Atlanta, Georgia. This High Speed Rail (HSR) designationand extension
would serve two fast growing states and would connect the downtown and airport areas of Atlanta,
Nashville, and Chattanooga to create multiple new intermodal (plane, train, transit, highway) connections
while providing a new high speed link between these important cities. Of particular value, fast growing
suburban areas and smaller towns such as Marietta, Georgia and Murfreesboro, Tennessee would also
benefit from direct highspeedail connections to both laraer cities and their hub airports. Statewide, the
proposedhigh speed rail serwiceld provide dramatic new mobility for residentsand visitorsto
Tennessee and Georgia.

It should be noted, that at this time, the technology option for this high-speed rail corridor extension
has not been decided, but both steel wheel high-speedrail and Maglev technologies are under
consideration. "Ridership"modeling in this application is based upon steel wheel technology speeds, but
the final selection of the technology will come after environmentalimpact studies are complete.

This application has been developed through the guidelines set forth in the 23 US.C. Section 104
(d) (2) program as outlined in Notice No. 136, Volume 65, of the Federal Register. These aforementioned
criteriaalong with direction from Federal Railroad Administration staff have been incorporated into this
applicationto address and satisfy the five components of the corridor application:

» states' funding commitments,

% cooperation of the host railroad to seek this HSR corridor designation,

¥ adetermination of the percent of the corridor capable of sustainingtrain speeds of 90+
MPH,

» expected annual "ridership,” and

3 the public benefits which accrue from realizing this investment.

Itis the desire of both Georgia and Tennessee to offer high-speedground transportation as a
viable travel mode for citizens and visitors, and to create future travel alternatives to our increasingly
congested Interstate Highway System.
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The States of Tennessee and Georgia understand that extending the Southeast High Speed Rail
Corridor to include a Chattanooga-Nashville connection will not result in immediate federal fundingor
financial support for this corridor extension. Both states are seeking HSR Corridor designationto make this
extended corridor eligible for future federal funding if and when larger scale federal funding becomes
available to make a national HSR system a reality.

Both Tennessee and Georgia also realize that, as with other highway, railroad, and transit projects,
some share (ratio) of a "local" match will likely be required when larger scale federal funding for high speed
rail becomes available. As the type and form of the federal funding is not yet known, developed, or evenin
place, it is equally difficult for both states to forecast the exact form or funding sources which each state will
use to provide the local match.

We also understand that provisions of the Passenger Rail Investment Reform Act of 2003 would
de-emphasize the importance of the HSR Corridors, but until that policy change is implemented, we are still
respectfully seeking designation of the Chattanooga-Nashville extension to the southeast High Speed Rail
Corridor so that subsequent planning and environmental analysis efforts can take place in a coordinated
regional and national context.

Shouldyou have any questions about this application, please contact Mr. Ben Smith, Tennessee
Department of Transportation, Director of Public Transit, Railroads, and Waterways, at 615-741-2781. We
look forward to working with the U.S. Department of Transportation to not only obtain this important
designation, but to also make high speed rail a reality in Tennessee and Georgia.

Warmest regards,

Phil Bredesen

cc: The Honorable Sonny Perdue, Governor, State of Georgia
The Honorable Shirley Franklin, Mayor, City of Atlanta
The Honorable Bob Corker, Mayor, City of Chattanooga
The Honorable Bill Purcell, Mayor, Metropolitan Nashville
The Honorable Gerald Nicely, Commissioner, Tennessee Departmentof Transportation
The Honorable Harold Linnenkohl, Commissioner, Georgia Department of Transportation
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In December 2000, the Tennessee
Department of Transportation
('TDOT) retained theservicesof a

t eamconsisting of engineering firms
ARCADIS and STV Inc. (and
others) to developthe Rail Plan for
Tennessee. Asdefined by TDOT, thegoa of the plan
wasto " providepolicy, procedura and system
management guidanceand assist TDOT in itseffortsto
re-defineitsrolewith regard to rail system projects.”

Oneof the mgor tasks of the Rall Plan wasto study
the potentid for intercity passenger rail servicein
Tennessee.

Currently, passenger rail servicein Tennesseeis
extremely limited. Though Tennesseehas morethan
3,000 milesof activerall lines, only 132 milesof track
are used by passenger trains. Passenger rail servicein
Tennessee is compl etely confined to the western edge

Background

of thestate where Amtrak’s City of New Orleans
(Chicago to New Orleans) route provideslate-night,
daily service to two Tennessee train stations.

A broad public involvement processparalleled the
development of the Rail Plan. Thisprocessincluded a
steeringcommittee (Rail System Plan Advisory
Committee-RSPAC), which helped provide project
input and direction. RSPAC consisted of a variety of
elected officials, local and state governmental
agencies, Class| railroads, short linerailroads, and
public interest groups.

To help solicit publicinput, an extensive number of
public “town hdl" meetings were held acrossthe State,
in both smaller townsand larger metropolitan aress.
During these mestings, a recurrent message from the
citizensof Tennesseewas that they supported and
embraced reestablishingpassenger rail service. Below
isa selection of quotes from these public meetings:
‘Arnerica has

had a love affair with the automobile

but we cannot keep widening our roadways... A

convernient transportation alternative must be

developed that will attract people

The government needs to start investing more
money in rail projects

A rail fund needs to be established similar to the

highway fund

Need City participation for mass transit thus

‘We need more environmental friendly
transportation afternatives
Tennessee would benefit from passenger rail.”

B-1



The Intercity Passenger Rail component of the Rall
Plan was completed in early 2003. The resultsof that
report demonstrated that reestablishing passenger rail
servicein Tennesseecould have the following results:

Provide a viable and attractive means of intrastate
and intercity travel

Help improve air quality

Provide an alternative means of transportation for
those unable to drive

Facilitate linkages with other public transport modes
(e g., bus, commuter rail, etc.)

Enhance statewide economic development

opportunities

Promote tourism throughout the state

The report concluded that the most promising (highest
benefit-to-cost ratio) passenger rail corridor in the state
wasthe corridor linking the cities of Nashvilleto
Chattanoogaon to Atlanta, with eventua connection
from Nashvilleto Louisville, Kentucky.

During development of the Rail Plan and immediately
following the terrorist attacksof September 11,2001,
when air travel was grounded, then-Tennessee
Congressman Bob Clement wroteto TDOT to ask that
the state work to establish a high speed rail corridor
based upon the most promising rail comdor identified
fromthe Rail Plan studly.

Background

CongressmanClement wat e

In doing so, Tennessee will be positioned to take
part in some upcomingfederal initiativesnow
being discussed here in Washington. These
initiativesaim to develop high-speedrail service
in various communitiesacrossour nation and
Tennessee mug not be left behindasthe rest of
Americafurther enhancesits transportation
offerings.

In responseto Congressman Clement's | etter, the
originad Rail Plan contract was amended to task the
contractor team with developing a High Speed Rall
Corridor Designation Applicationfor submittal to the
Federa Railroad Adminigtration (FRA). Thiswork
began in early 2003 with an application submittal to
the FRA before theend of 2003.

In conjunction with the activitiesof TDOT and wth
the support of U.S. Congressman Zach Wamp, the
City of Chattanoogarequested and received $1.5
million in appropriationsfrom the Federal Highway
Adminigtration(FHWA) to continueinvestigating the
high gpesd rail potentia of the Atlanta-to-Chattanooga
corridor. Theseeffortswill build upon prior studies,
such asthe Tennessee Rail Plan intercity passenger rall
report, results of the high speed rail corridor
designation process, the Georgia Department of
Transportation Intercity Rail Passenger Plan, and the
Atlanta Regional Commission Atlanta-Chattanooga
Maglev Deployment Studies.

It should be noted that it has not been decided whether
steel whed! rail technology or Maglev technology is
the preferred technology choice. However, for
purposesof thisapplication, steel whed rail

technology formsthe basisfor travel time estimates,
ridership forecasts, and public benefits.



Background

Tennessee recognizesthe importanceof astrong and
viableintercity rail service. The application to extend
the Southeast High Speed Rail Corridor from Atlanta
to Nashwille isjust one part of alarger planning effort
in progress. Eventualy, high speed trainscould
connect thecitiesof Savannah, Macon, Atlanta,
Chattanooga, and Nashville northward to Chicago.
Such a network would link the two busiest airportsin
the United States, enhancing travel security in the
Southeast and Midwest.

Clearly, thecitizensof Tennesseeare "'on board™ and
support locd and state effortsto improvestatewideand
regiona mobility. Investmentsin transportation
mobility now will help pay futuredividendsin
economic growth, preservation, and enhancementsin
quality of lifefor yearsto come.
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City of Chattanooga

OFrice oF THE Mavor
Suite 100, Crry Haw (423) 757-5152

Chattanooga, Tennessee 37402

October 15,2003

The Honorable NormanY. Mineta
U.S. Transportation Secretary

U.S. Department of Transportation
400 7thStreet, S.W.

Washington, D.C. 20590

Dear Mr. Secretary:

Asa part of the U.S. Maglev Deployment Program (MDP), a positive Feasibility Study (FS) was
submitted to the Federal Rail Administration (FRA) for the Atlanta-Chattanooga Maglev project
on June 30, 2002. While the project was temporarily suspended for lack of available funds,
Congress has since appropriated $1.5 million in 2003 to the City of Chattanooga with an
additional $1 million being in the FY 2004 Department of Transportation appropriations to
proceed with the next phase of this project.

There is a strong support between the states of Tennessee and Georgia for the Chattanooga-
Nashville extension of the Southeast Hi ghSpeed Rail Corridor from Atlanta, Georgia.

With traffic congestion increasing at timesto critical levelson our two major interstates (I-75 and
1-24) and air quality levels continuing to reach alarming levels at times, we are convinced High
Speed Rail/Maglev must cometo passif wearc to resolve these problems.

While the application our Tennessee Department of Transportation is submitting to the Federal
Railroad Administration (FRA) indicates the technol ogyoption for this High Speed Rail Corridor
extension has not been decided, both steel wheel and Maglev technologies are under
consideration.

| respectfully request that F M work diligently with both Georgia and Tennessee Departments of
Transportation to see this High Speed Rall Comdor become a redlity between Atlanta,
Chattanooga and Nashville.

Bob Corker
Mayor

BC/hwe

Fax: (423) 757-0005 © g-MaIL: MAYOR@MAIL.CHATTANOOGA.GOV



spolitan
rernment of

Nashville and
Davidson
County

Bill Purcell Mayor

October 1,2003

Commissioner Gerald F. Nicely
Tennessee Department of Transportation
Suite 700 James K. Polk Building
Nashville, Tennessee 37243-0349

Dear Commissioner Nicely:

It iswith great enthusiasm and commitment that | writethis letter supporting the concept of
developingthe Nashville-Chattanooga-Atlantahigh speed passenger rail corridor. This Corridor
would offer new mobility, which | believe, would provide future dividendsin economic growth,
and enhanceour quality of lifefor yearsto come.

The recent results of the Corridor study conducted by the Tennessee Department of
Transportation are encouraging:
Implementation of high speed passenger rail service in the Nashville-Chattanooga-
Atlanta Comdor would be highly successful in terms of its patronage. The resultsof the
COMPASS multi-modal ridership model conservatively project approximately 2 million
annual riderswould usethe high speed rail servicein Year 2020, given aserviceof 12
week-day, nine Saturday, and eight Sunday round trips.

The valueto the user is greater convenience and/or reduced travel time. Studies show
that high speed rail is one of the safest, most reliable modes of transportation.

The valueto the non-user is the potential congestionrelief afforded by the diversion of
theautomobileand air trips. It isestimated that 1.67 million annual automobiletripswill
be diverted to the new high speed rail service. Asaresult travel timeson major roads
should improve.

The value to the communitiesis the provision of a valuable economic devel opment tool

that will not only promote new tourism opportunitiesbut also strengthen the

transportationand economic links between Nashvilleand Chattanoogaand Atlanta and

pointsin between. Office of the Mayor
Metro CityHl
225 Polk Avenue
Nashville,Tennessee 37203
Phone: 615.862.6000
Fax: 6 15.862.6040
rnayor@nashville.gov



mailto:rnayor@nashville.gov

In addition to the high speed passenger rail corridor, Metropolitan Nashville/DavidsonCounty is
developing a five-county commuter rail corridor with the Regional Transportation Authority. It
isour intent that thedesign for the downtown commuter rail station will incorporatethose design
elements needed to also accommodate high speed passenger rail service. By doing so, Nashville
should be able to minimize costs associated with constructing a separate station for high speed
passenger rail in the Downtown area.

We recognizethat providing transportation choicesfor the Nashvilleareais very important to
our future prosperity and quality of life. Approval of the Chattanooga-NashvilleExtension of
the Southeast High Speed Rail Corridor would permit usto be proactivein developing aviable
alternativetransportation mode.




Department of Transportation

HAROLD E. LINNENKOHL . LARRY E. DENT
oo state Oorgia RGTE
#2 Capital Square, S.W.
PAULYV. MULLINS . EARL L. MAHFUZ
CHIEF ENGINEER Atl anta! m__ mm TREASURER

(404) 656-5277 (404) 656.5224
November 18,2003

The Honorable Gerald F. Nicely, Commissioner
Tennessee Department of Transportation

Suite 700, James K. Polk Building

Nashville, TN 37243

Dear Commissioner Nicely:

Thank you for the opportunity to join with Tennessee Department of Transportation in this
application to the United States Department of Transportation to extend the Southeast High
Speed Rail Corridor (SEHSR) from Atlanta to Chattanooga and Nashville.

Georgia currently has two designated high speed rail corridors, the Southeast High Speed Rail
Corridor and the Gulf Coast High Speed Rail Corridor, traversing our state. Both of these
corridors converge in Atlanta making the proposed extension to Chattanooga and Nashville an
important step toward making the existing corridors a truly regional high speed rail system.
With unprecedented population and development growth projected in Georgia and the
southeast over the next twenty years, transportation alternatives will be needed to assure
mobility and economic growth. The development of a regional system of high speed rail
corridors which includes Atlanta to Chattanooga and Nashville can fulfill this need.

We fully support the extension of the Southeast High Speed Rail Corridor from Atlanta to
Chattanooga and Nashville, and look forward to working together to develop high speed rail
passenger service in this corridor.

Sincerely,

" Harold E. Linnenkohl
Commissioner

HEL/HW/sy

cc: Paul Mullins (GDOT)
David Studstill (GDOT)
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Tennessee Department of Transportation
Suite 700, James K. Polk Building
Nashville. Tennessee 37243

Re: Atlanta-Chattanooga-Nashville Extension of the Southeast High Speed Rail (HSR) Corridor
Dear Commissioner Nicely:

Thank you for providing us the opportunity to review the application for an extension of the
Southeasr High Speed Rail Corridor from Atlanta to Chattanooga and Nashville. As you know,
the Atlanta Regiona Commission has conducted an extensive study of the corridor between
Atlanta and Chattanooga as part of the Magnetic Levitation (Maglev) Deployment Program and
the results of our efforts wereincluded in the preparation of the application.

We fully support the extension of the Southeast High Speed Rail Corridor to Chattanooga and
Nashville. Atlanta has long been a major transportation hub in the Southeastern United States
and will continue to be a leading economic development center for the Region. The growth and
development in the corridor from Atlanta to Chattanooga is unprecedented and we expect it to
continue. An alternative to auto or air travel is definitely needed and high speed rail or Maglev
can fulfill that need.

Again. we fully support the designation you are requesting and look forward to participating with
you as the project moves forward.

Sincerely, |

QYRS X W

Charles Krautler
Director

404- 463- 3100 Fax 404-463- 305 www.atlantaregional.com
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Memorandum of Understanding

THIS MEMORANDUM OF UNDERSTANDING (MOU) is made this ___ day of
2003, by and between Tennessee Department of Transportation, an agency

of the State of Tennessee (“Passenger Rail Agency”) and CSX Transportation, Inc.
(“CSXT”)

WHEREAS, CSXT and Passenger Rail Agency are studying the feasibility of the
development, construction and operation of a high-speed passenger rail system over
portions of that certain rail corridor property between Nashville and Chattanooga,
Tennessee, known as the CSXT Chattanooga Subdivision that is used for active rail
operations and is owned and/or operated by CSXT (the “Property”); and

WHEREAS, CSXT requires and PASSENGER RAIL AGENCY understands and
agrees that any such high-speed passenger rail operation must (i) secure and protect
public safety and the safety of CSXT employees, especially as it relates to safety issues
unique to high-speed operations, (i1) preserve existing rail freight operations in the
corridor and provide capacity for projected rail freight operations, (iii) compensate CSXT
for the fair market value of any real estate interests, right-of-way, or rail capacity required
in furtherance of the introduction of the high-speed passenger rail service, and (iv) fully
insulate CSXT from any tort liability risk arising out of or related to any local passenger
rail operations, all as provided in the guiding principles set forth herein, and,

WHEREAS, to assist PASSENGER RAIL AGENCY in identifying those costs
required to introduce high-speed passenger rail service on the Property while complying
with the Guiding Principles, the parties intend to conduct studies which will quantify the
primary impacts of introducing local passenger rail service in the affected corridor.

NOW, THEREFORE, PASSENGER RAIL AGENCY and CSXT understand and
acknowledge the following:

1. Statement of Purpose

This MOUE: (1) establishes the process and defines the Guiding Principles that will
apply while the parties investigate and seek to resolve those issues necessary to determine
whether CSXT and PASSENGER RAIL AGENCY may enter into binding definitive
agreements, which may include any or none of the following: a right-of-way purchase
agreement, an operating and maintenance agreement and/or a construction and
reimbursement agreement all for the purpose of constructing and operating PASSENGER
RAIL AGENCY’s proposed passenger rail system on the Property; and (2) sets forth the
basic parameters for the studies which will describe and quantify the impact on CSXT
freight operations within said corridor associated with introducing the contemplated high-
speed passenger rail service.



II. Guiding Principles

The parties recognize and agree that the following guiding principles will govern
and facilitate any introduction of high-speed passenger rail service to CSXT’s freight rail
corridor:

o Safety — Safety is CSXT’s and PASSENGER RAIL AGENCY’s first priority for the
contemplated high-speed passenger rail system. Accordingly, to the extent the parties
can reach binding agreements for the introduction of high-speed passenger rail
services within the Property, PASSENGER RAIL AGENCY will undertake all
reasonable improvements necessary to ensure public safety and the safety of CSXT
employees. Such improvements will be completed in accordance with FRA
regulations and CSXT's safety policies. Such policies include, but are not limited to:
grade crossing elimination, safe station locations, sufficient track center distances,
derailment risk reduction techniques and complete physical separation of tracks from
freight operations.

e Capacity - PASSENGER RAIL AGENCY understands that CSXT currently operates
freight trains over the Property and that the Property represents a vital component of
CSXT’s freight network. Accordingly, proper planning and funding will be required
at the sole cost and expense of PASSENGER RAIL AGENCY to introduce safe and
reliable high-speed passenger services, without diminishing CSXT's current freight
service, or future freight growth PASSENGER RAIL AGENCY recognizes and
acknowledges that the construction and operation of any high-speed passenger rail
system must not interfere with or impede CSXT’s ability to conduct existing and
future freight service as well as the ability to maintain its track/s and other facilities,
and must be consistent with CSXT High-Speed Rail Operations Principle below. It is
understood that it may be necessary to relocate certain of CSXT’s existing railroad
tracks and other telecommunication facilities or other utilities along the corridor prior
to commencing any local passenger rail operations, all of which will be at
PASSENGER RAIL AGENCY’s sole cost and expense.

e High-Speed Rail Operations - PASSENGER RAIL AGENCY understands and
acknowledges that the proposed new high-speed rail operation (any operation in
excess of ninety miles per hour) are generally inconsistent and incompatible with
slower speed freight operations in the said corridor for safety and capacity reasons.
PASSENGER RAIL AGENCY acknowledges that CSXT policy is to require high-
speed rail operations (in excess of 90 MPH) to locate in separate (physical or
temporal), sealed (no highway grade crossings) corridors.

e Fair Market Value - PASSENGER RAIL AGENCY understands and acknowledges
that CSXT is a publicly held company and will require full and fair compensation for
any acquisition or use of CSXT real estate interests, rights of way, operating rights or
capacity by PASSENGER RAIL AGENCY. Costs incurred by CSXT for surveys,
title, investigation/commitment, appraisals and directly related studies necessary to



study and progress the proposed PASSENGER RAIL AGENCY local passenger rail
service will be fully reimbursed to CSXT by PASSENGER RAIL AGENCY.

e Liability Protection - PASSENGER RAIL AGENCY acknowledges and
understands CSXT, as a publicly traded company responsible to its shareholders, will
not assume any liability risks associated with introducing a high-speed passenger rail
system into an active rail freight corridor where none currently exists. PASSENGER
RAIL AGENCY further acknowledges that CSXT would not have entered into this
MOU, nor will it enter into any binding agreements for the introduction of local
passenger rail service, absent a commitment from PASSENGER RAIL AGENCY to
assume any and all risks which would not have occurred but for the construction,
presence and operation of the local passenger rail system and the attendant liabilities.
As part of any agreement for the introduction of local passenger rail service, CSXT
will require, and PASSENGER RAIL AGENCY will purchase/provide, the
following:

(1)  The broadest possible contractual indemnity of CSXT, for itself, its assigns
and affiliates, which will be secured by;

(2)  Appropriate liability insurance directly covering CSXT as a named insured on
all policies securing all damages, losses and claims (including claims related
to terrorist acts) arising out of or related to the presence of PASSENGER
RAIL AGENCY s local passenger rail system. Currently, CSXT requires
liability insurance with limits of not less than $500 million dollars in
available coverage for both compensatory and exemplary damages.
Depending on changes in liability risks, CSXT may require PASSENGER
RAIL AGENCY to increase its required insurance coverage.

During construction of the high-speed passenger rail system and any relocation of
existing facilities, CSXT will further require PASSENGER RAIL AGENCY to
procure and maintain Force Account Insurance to cover CSXT work, if any, Builders
Risk Insurance to cover PASSENGER RAIL AGENCY’S contractors and agents, and
Railroad Protective Liability insurance identifying CSXT as a named insured at limits
and with deductible or self-assumed amounts agreed to by the parties.

CSXT is aware many governmental bodies are protected from tort liability, in whole
or in part, by sovereign immunity, or may have policies that discourage the purchase
of insurance. CSXT encourages PASSENGER RAIL AGENCY to address such
issues at the earliest possible time in assessing the feasibility of locating the proposed
high-speed passenger rail system on the Property.

111. Further Studies / Agreements

A. In addition to establishing a common understanding and acknowledging
the foregoing guiding principles, and to ensure that said high-speed passenger rail
service is consistent with these guiding principles, CSXT and PASSENGER RAIL
AGENCY are entering into this Memorandum of Understanding acknowledging the need



to study the feasibility of the construction and operation of a local passenger rail system
on the Property.

B. The scope of the studies, and PASSENGER RAIL AGENCY’s full
funding of such studies, shall be in accordance with a separate Cost Payment Agreement
between the parties, which Cost Payment Agreement will also address PASSENGER
RAIL AGENCY s obligation to pay CSXT for the direct costs of other activities related
to this project, including, but not limited to engineering studies, real estate title work and
appraisals.

C. As required, PASSENGER RAIL AGENCY will, at its sole cost and
expense, undertake a property analysis to ensure that sufficient property exists to build
and operate the high-speed passenger rail service on the Property consistent with CSXT
Guiding Principles.

IV. Further Understandings

Other than the commitments to study and investigate the feasibility of the
proposed high-speed passenger rail system (consistent with the terms of the Cost
Payment Agreement), the parties understand and acknowledge that this MOU creates no
binding rights and/or liabilities on any party. This MOU only prescribes a process by
which the parties will investigate further whether and how PASSENGER RAIL
AGENCY will satisfy the Guiding Principles that must be met as part of any subsequent
binding agreement(s) to introduce high-speed passenger rail service on the Property.

IN WITNESS WHEREQOF, the parties hereto have executed this Memorandum
of Understanding by their respective duly authorized officers as of the date and year first
above written.

“CSXT”
CSX TRANSPORTATION, INC.

By:

Name:

Title:

“PASSENGER RAIL AGENCY”
TENNESSEE DEPARTMENT OF TRANSPORTATION

By:

Name:

Title:







One of the FRA's evaluative criteriaasks
applicants seeking high speed rail corridor
designation to dstermine the percentage

of the corridor that can sustain running
SE_eeds 0f90 miles per hour or greater.

This section addresseghat question.

Corridor Segments

The proposed extension of the Southeast High Speed
Rail Corridor to include thecitiesof Nashville,
Chattanooga, and Atlanta has been divided into two
segmentsfor internal planning purposes:

Nashvilleto Chattanooga Airport
Chattanooga Airport to Atlanta Airport

Nashville to Chattanooga Airport

The Nashvilleto Chattanooga Airport segment
consistsof two alignment aternativesthat are being
advanced for the purposesof thisapplication.
Between Nashville and Chattanooga, the two
aternativeaignmentsare:

An aignment using a portion of the CSX
Transportation railroad alignment.

An aignment using a portion of the Interstate
*  24right of way.

Comparing the differences between using the CSX
alignment and the Interstate 24 alignment between
Nashville and Chattanooga, the CSX alignment is
29.5 mileslonger than the more direct 1-24 alignment.
Thisis becausethe CSX alignment bypassesthe hilly
Monteaglearea by passing to the southwest, while |-
24 climbs over and through the Monteagleareawith
gradientsof up to 6 percent.

Since 6 percent gradientsare unsuitablefor high
speed trains, two tunnel stotaling approximately 3

High Speed Rail
Alignment

milesin length are proposed through the Monteagle
area. If thel-24 dignment were used, and if steel
wheel on rail technology wereemployed, TDOT has
expressed an interest in building a combined road and
rail tunnel (appropriately partitioned off by use). A
combined road and rail tunnel would enable
constructioncoststo be shared and would greatly
improve1-24 roadway safety as the hilly profileand
geological conditionsresult in problemswith
runaway trucks and landdlides. Should Maglev
become the chosen technology for an 1-24 alignment,
these two tunnelswould not likely be required as
Maglev can operateon steeper gradients.

ChattanoogaAirportto Atlanta Airport

The Chattanooga Airport to Atlanta Airport segment
builds upon earlier planning studies undertaken in
Georgia. Four routesfor high speed and conventional
intercity rail passenger service between Atlantaand
Chattanooga have been identified and studied over
the last severa years. Thefour routes(asshown in
Figure HSR-1) use various combinationsof existing
Norfolk Southernand CSX Transportation railroad
routes, along with Georgia Department of
Transportation(GDOT) railroad right of way and a
new alignment along the1-75 corridor.

In 1997, the GDOT Intercity Rail Passenger Plan
evaluated routes between Atlantaand Chattanooga
that used a combination of existing Norfolk Southern
and CSX Transportationrailroad freight linesaong
with GDOT railroad right of way. The route
evaluationfocused on both conventional speed
serviceat 79 mph and higher speed serviceof 110
mph. Theresultsof the variousroute evaluations
indicated that travel time and ridership performance
wereadversely impacted by freight train congestion
and the geometric limitationsof the routes.
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Figure HSR-1: Map of the previously studied high speed rail alignments for the Chattanooga-Atlantasegment of the Nashville-

Chattanooga-AtlantaCorridor.

Source: GeorgiaDepartment of Transportation, Intercity Rail Passenger Plan. 1997

The evauation also tested the concept of high speed
serviceabove 125 mph on a new separatealignment
in the genera corridor and found that this concept
produced improved travel timesand ridership.
However, the Intercity Rail Passenger Plandid not
identify or recommend a specific route or alignment
for intercity rail passenger servicefrom Atlantato
Chattanooga, but did determinethat at higher speeds
rail passenger servicewasfeasible.

In 2002, the Atlanta Regional Commission in the
Phase | | Atlanta-ChattanoogaMaglev Deployment
Study Addendum examined high speed rail service
above 125 mph on similar routesevaluated in the
Intercity Rail Passenger Plan and a separate
alignment near the 1-75 corridor. The Phase ||
Addendum determined that high speed rail, regardless
of the technology employed, performed best when

using a new separatealignment along the1-75
corridor and along a portion of the existing CSX
freight route to accessthe Atlantaarea.

P | a cleames Used in This Application

Place Names Used in This Corresponding Place Names
Application InFgureHSR2 Usad py G D O T FigureHsR-1

Chattanooga

Chattanooga

Lovell Field Airport Lovell Field

Dalton Dalton/Carbondale
Cartersville Cartersville/Cassville
Marietta Town Center/Kennesaw
Beltway Curnberland/Galleria
Atlanta Atlanta/Vine City

Hartsfield International
Airport

HartsfieldInternational
Airport




Based upon the results of these previousstudies,
evauations, and plans, the route using a new separate
alignment near 1-75, along with accessto Atlantavia
theexistingCSX rail right of way, was used to
develop this application. However, GDOT has not
identified thisas the preferred alignment for a high
speed rail corridor between Atlantaand Chattanooga
Instead, all the variousalignmentsfrom Atlantato
Chattanoogashould be studied in further detail to
determine a preferred alignment and technology
choicefor high speed rail passenger servicein the
Nashville-Chattanooga-Atlantacorridor.

High Speed Rail
Alignment

For the purpose of this application, the determination
of high speed train running times (using steel
wheeled technology) has been based upon usinga
predominantly 1-75 alignment with accessto
downtown Atlantaviaaset of separatetracksviathe
CSX aignment.

Nashville-Chattanooga-Atlanta Corridor Map

A map of the Nashville-Chattanooga-Atlanta
Corridor, along with the portionsof each alignment
that iscapableof supporting sustained 90 mph (or
greater) passenger train speeds (using steel wheeled
technology) isshown in Figure HSR-2 below.
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Figure HSR-2: Map of the proposed high speed rail alignments for the Nashville-Chattanooga-AtlantaCorridor.



Methodology

A train performancesimulation was conducted to
determinethe portionsof each alignment that, by
virtueof their geometries, are capabl e of
accommodatingsustained 90 mile per hour (or
higher) passenger train speeds(using steel whee!
technology). Specificaly, the Train Operations
Modd (TOM) computer program was used to
simulatetrain operationsand to calculate train speeds
given the physical parametersof each aignment and
the performancecharacteristics of the modeled
passenger trainset.

Throughout thisapplication, the calculations
regardingtrain speeds, trip times, passenger demand,
and public benefitswere based upon using steel

whed rail technology. Whilesimilar calculations
would have been possiblefor the Maglev technology
option, it was not considered necessary to addressing
the criteriaby which FRA will evaluate this
application.

For input, the TOM application incorporates
locomotiveperformancecharacteristics(eg.,
propulsion, braking rates, aerodynamicdrag,
auxiliary power consumption) and right-of-way
information (eg., grades, curves, speed limits, station
locations). The computer model producesinformation
about train position, speed, and acceleration at
specified time increments, such as every 0.2 second,
along the modeled alignment. The TOM simulation,
for example, model sthe decel eration and acceleration
of atrainset beforeenteringand afier leaving a
curved track segmentas well asthe effect of gradient
changes. This approach providesa more redistic
estimate of the portionsof an aignment that can
accommodatehigh speed operation as opposed to an
approximation based only on track speed limits.

High Speed Rail
Alignment

It isimportant to notethat thissmulationis
concerned only with simulating a trainset's
performanceon itsown dedicated track, i.e, without
theeffects of capacity constrained railway network.
Thisassumptionisconsistent with akey TDOT
application planningassumption: that any high speed
passenger rail servicebetween Nashvilleand Atlanta
will operate on an entirely separateset of trackswith
no comminglingof operationswith other railroads.
Indeed, CSX as part of their Memorandum of
Understanding(see CSX MOU section inthis
application) specificaly statesthat any high speed
trainsoperating within thiscorridor must beon a
separate set of tracks.

This planningassumption of dedicated high speed
tracksappliesequally to the CSX and the1-24
alignments, aswell astothe1-75and CSX segments
in Georgia.

The TOM mode uses as input the performance
characteristicsof Bombardier's new JetTrain
locomotivehauling four passenger cars. JetTrainisa
fossil-fueledlocomotivethat can operate at speeds of
up to 150 mph, wheretrack and signaling conditions
permit. The operationa characteristicsof the JetTrain
locomoative, including horsepower, braking rates, and
tractive effort, were obtained from Bombardier and
usdasinput to the TOM simulation.

The physica characteristicsof the highway alignment
(eg., grade, curvature, position) were provided by the
rel evant state transportation agencies or derived from
United States Geological Service (USGS)
topographical survey maps. Informationon the
physical characteristicsof the CSX aignment was
determined using therailroad's internal track charts.



High Speed Rail

Alignment

Simulation Results The alternate CSX railroad alignment between

Nashville and Chattanoogacan sustain 90 mph or
Theresultsof thesimulation indicate that both the greater opera];ion over an estimated 79 percent of its
1-24 and the CSX alignmentsbetween Nashvilleand length.
Chattanooga, as well asthe predominantly 1-75
alignment between Chattanoogaand Atlanta, are Theability to operatetrainswithin the Corridor at
capable of supporting sustained, high speed running speedsof 90 mph or greater isa key eementin
throughout most of the respective alignments. making the proposed high speed serviceattractiveto

_ _ customersand isakey input into the ridership
Asshown in TableH SR-2, the1-24 dli gnment from forecasti NQ Process, as detailed in the Ridershi p
Nasnvilleto Chattanooga can support speeds of 90 section of thisapplication).

mph (or greater) over approximately 84 percent of its
length, while the predominantly 1-75 alignment from
Chattanoogato Atlanta can support high speedsover
an estimated 82 percent of itslength. Collectively,
these alignments support speedsof 90 mph or greater
over 83 percent of the Corridor.

TABLE HSR-2

Percentage of Each Alignment Capable of Supporting 90+ MPH Speedq

Total Length o HighSpeed

_ Total Length of High Spee Segments
Alignment Alignment (miles) Segments (miles) (percent)
Highway Alignment
1-24 Nashvilleto Chattanooga 134.8 113.2 84
175 Chattanoogato Atlanta 128.2 105.3 82
Combination 1-24/I-75 Total 263.0 218.5 I 83
Rail Alignment
CSX Line Nashvilleto Chattanooga 164.3 129.5 79
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The importanceof sound ridership projectionsto the
implementation of any new passenger rail service
cannot be overstated. Project viability isestablished
primarily on the basisof projected ridersand the
revenuesthat they are expected to generate. The
expected revenues, in turn, must demonstrably offset
the costs of annual operations and maintenance and
the long-term costs of project financing. In addition,
thedecision to invest public fundsin a new
transportation facility is also driven by other expected
societal benefits; the beneficial implicationsof a new
rail lineincludetherelief of traffic congestion on
major roads, travel timeand energy savings, and
emissionsreductions, all of which result when
automobileand air tripsare diverted to the passenger
rall mode. Therefore, itiscritica toselectareiable
ridership model, supply it with accuratetravel
demand and behavior inputs, and test it for sengitivity
to variationsin rail travel costs, running times, and
train frequency.

Given thecritical importanceof the ridership
projections, a proven multi-modal ridership mode,
known as the COMPASS model, was sel ected for
application to the Nashvi | | e- Chat t anooga- At | ant a
Comdor. The COMPASS Mode (Model) isa
multimodal travel demand forecasting and modal
shareanalysistool that produces assessmentsof
potential rail ridership given varying socioeconomic
conditionsand transportation network configurations.

Thiseffort utilizesthe moda split module of the
Mode to estimate the shares of intercity trips
accommodated by rail, automobile, air, and bus
modes. Total intercity travel demand in the Corridor,
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however, was obtai ned from the 1995 American
Travel Survey (conducted by the USDOT Bureau of
TransportationStatistics). Travel demand for intercity
tripswas adjusted for futureyears accordingto
expected regional growth projections. Thisapproach
will be discussed in detail in afollowing section.

The COMPASS Mode applied hereissophisticated,
allowing the user to test ridership results acrossa
range of valuesfor important input parameterssuch
asfares, running times, and frequencies. In addition,
the Modd iscalibrated for two trip purposes,
business and non-businesstravel, and is segmented
according to short and long distancetrips; the
characteristicsof short distance (i.e., lessthan 160
miles) and long distance (i.e., greater than 160 miles)
vary markedly and must be treated separately.

The COMPASS Model was recently used to project
ridershipfor the proposed Clevel and-Columbus-
Cincinnati (3C) High Speed Rail Comdor and has
also been tested for comparability with other
passenger rail ridership models. When the Model's
parameterswere tested to ensure its proper
calibration, the Modd produced comparableresultsto
modelsof the following corridors:

® llinois Corridor (Chicago-Springfield-St. Louis)

The parameters of the COMPASS Model were
generally in very good agreement with those of the
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tested corridors, thus providing essential reassurance Y ear 2010 isenvisioned as astartup year for the

of the Model's appropriatenessfor thisapplication. service provided an aggressive implementation
scheduleis adopted. The Y ear 2020 projection

Summary of Ridership Results represents ridership level sexpected when the service
has matured after several yearsof successful

Theresultsof theridership mode indicate that the operation. Thetotal annual ridershipis projected to

implementationof high speed passenger rall service be approximately 1.65 and 2.00 millionfor Years
inthe Nashville-Chattanooga-AtlantaCorridorwould 2010 and 2020, respectively. As expected, increasing
be highly successful in termsof its patronage. Table the frequency from 8 to 12 daily weekday round trips

R- 1below summarizes the projected ridership for resultsin greater ridership for the 12-daily round-trip
Y ears 2010 and 2020 by station for two weekday scenario.

train frequency scenarios, 8 and 12 weekday round
trips, servicefrequenciesfor Saturday and Sunday are
25 and 33 percent less, respectively, than the
weekday frequenciesfor Years 2010 and 2020.

TABLE R-1

Projected Ridership: Annual Boarding by Station
(125MPH Maximum Speed)

6 Daily Trains 12 Daily Trains

Stations | Year 2010 | Year 2020 | Year 2010 | Year 2020
Nashvile | 314609 | 355864 | 335504 | 379584
Nashville Airport . 330,642 373,130 352,478 397,857
Murfreesboro J 65,707 79,000 71,122 85,507

[ Manchester | 34960 | 30609 | 37040 | 4300
Chattanooga 64,185 73,913 71,030 81,791
Lovell Field 43,737 49,743 48,193 54,806
Marietta 77,584 90,974 84,655 99.259
Beltway 65,187 I 76,648 - _7(-),-7;6_ 83,149
Atlanta 303,166 396,416 318,629 414,047
Atlanta Airport | 252,810 352,080 | 261,373 361,947
Note: Projections are based on 8 and 12 daily weekday round trips. Service levelsve
reduced by 25 and 33 percent for Saturday and Sunday, respectively. The fare is
based on a rate of 40 cents p ermile plusa $5.00 surcharge.
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TABLE R-2

Total Annual Corridor Travel Demand by Transportation Mode (Year 2020)

Business Travel Non-Business Travel All Travel

Mode Mode Mode
Travel Mode Total Trips Share Total Trips Share Total Trips Share
High speed rail . 1,070,428 8.55% 930,611 4.95% 2,001,039 6.39%
Intercity bus | 17,700 0.14% 114,991 0.61% 132691 |  0.42%
Airplane 382,621 3.06% 374,164 1.99% 756,785 2.42%
Automobile i 11,053,675 88.26% | 17,366,873 : 92.44% | 28,420,548 o 90.77%
Totals . 12,524,425 . 100.00% | 18,786,638 I 100.00% | 31,311,063 100.00%
Note: Total trips are all one-way trips The maximum speed of the high speed rail mode is 125 mph

Ridershipis highest at stationslocated in the
downtown and airport zones of the Nashvilleand
Atlantametropolitanareas. Thisisalso not
unexpected as these metropolitan areasare separated
by more than 250 miles, making them highly
competitivewith the automobileand air travel modes.
Notethat rail travel from the termind stations (i.e.,
Nashville and Atlanta) to the intermediate stations is
significantly lower than between the terminal
stations. Accordingly, travel ersare more likely to use
the private automobilefor thesetrips, which are
generally lessthan 150 mileslong.

The Mode was checked for reasonableness
throughout its development process. However, the
final test for reasonablenessresidesin an examination
of the shareof thetotal travel market that may be
accommodated by the high speed rail mode. Table R-
2 presentsasummary of the total travel market and
mode share for each of the intercity modes under
consideration.

Themodel predictsthat a new high speed rail service
hasthe potential to attract approximately 8.6 and 5.0
percent of the total market for Businessand Non-
Businesstravelers, respectively. Overal, the high
speed rail mode is expected to attract approximately

6.4 percent of thetotal intercity travel market in the
Nashville-Chattanooga-AtlantaCorridor. These mode
share results are reasonable consideringthat, as
expected, the overwhelming choicefor intercity

travel remainsthe automobile. Also, theairplane
mode captures about 2.5 percent of the total market,
consistent with nationwideintercity air travel
statistics.

In further fulfillment of expectations, the intercity bus
mode—the least popular form of intercity
transportation-captures lessthan 1 percent of the
total intercity travel market. Anoverall market
captureof 6.4 percentisalso reasonablefor the high
speed rail mode consideringthat it offersquick access
between the mgjor citiesof the Corridor without the
hasde of increased airport check-in times, security
clearancetimes, and flight delays. Thediversion of
approximately 2 million trips—amogt entirely from
theair and auto modes—uwill help ease congestion at
airportsand on mgjor highwaysof the Corridor.
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The ridership modd for the Nashville-Chattanooga-
Atlanta Corridor comprises two modules, one for
estimating the total travel market in the Corridor and
another for determining the mode share for each of
theintercity travel modes. A discussion of the
essential characteristicsof these two modulesis
provided below.

Modal-Split Module of the COMPASS Model

The Hierarchical Moda Split Modd of the Compass
Mode System was employed to estimatethe modal
sharesfor the high speed rail, intercity bus, air, and
automobiletravel modes. The modal shareswere
calculated by comparing the travel costs, times, and
frequenciesof each of the transportation modes. The
moda split calculation is conducted through a three-
step procedure using the nested logit structure
depictedin Figure R- 1.

T
)

Figure R 1. Nested logit structure of the hierarchicaimodal split model.
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Thefirst level of modd split analysis separates
automobiletravel from all public formsof
transportation, that is, theair, rail, and bus modes.
Thisisalogical first step in the modd split analysis
asit representsthe traveler's initial travel
considerationof whether or not to drive (i.e, usethe
auto mode). If the traveler opts not to drive, the
remaining choiceisaform of public transportation
wherethetraveler is essentialy sharingthe ride with
other individuals—hence the term public mode. At
the second level of analysis, if the traveler has chosen
to take a public mode, a choice between the surface
and air modesarises. Theair modeis undoubtedly
thefastest, yet most expensive, mode of travel in this
Corridor. The busand rail modescompromisetime
for the sake of travel coststhat are significantly less
than airfaresin this Corridor. Finally, if thetraveler
optsfor a surface mode over theair mode, another
level of probabilistic analysisis conducted to
determine the respective sharesof the rail and bus
modes.

Theequationsthat govern the mode sharesat each of
the three steps of the analysisare segmented by trip
type and distance. For example, to reflect the values
that different types of travelersplace upon travel time
and mode frequency, the modal split analysiswas
segmented into businessand non-businesstrips; the
latter category, under which travelersare less
concerned with strict adherence to schedules,

includes recreational, social, and other trip types. The
moda split analysisalso segmentsthe travel market
into shortdistance (less than 160 miles) and long-
distance trips (greater than 160 miles) in
consideration of thesignificanceof trip length in the
traveler's mode decision. Clearly, the averagetraveler
is more likely to use the automobile for short-distance
trips than therail or air modes.



At each levd of themodad split analysis,atermis
computed that comparesthe probability of the use of
one mode with respect to its counterpartin the
hierarchy. For example, at thefirst level of analysisa
logsum function--derived from travel utility
theory-cal cul atesthe percentage of public mode use
to the percentage of auto use, or Ppyp/Pauto. Since the
sum of Ppypand Paio isequal to 1 (i.e., thesum of the
probabilitiesfor two mode choices), valuesof Ppyp
and Pa 6 can be determined algebraically. Thisis
repeated for the values of Pgyrf(forthe surface
modes), Prail, Pair, and Pgys- To calculatethe
percentageof use of the rail mode as compared with
thetotal travel market, the product of the percentage
of public, surface, and rail modesis taken and
expressed mathematically as:

Trait = Trowat x Ppup x P, Surf X Prai

where TR equalsthe total number of high speed rail

tripsand TTotatepresentsthe total travel market for
the Corridor.

It isimportant to note that mode shareswere
calculated for each origin and destination
combination of the Corridor. The specific originsand
destinations are based upon the system of travel
analysis zones—typicaly referred to as traffic
analysiszonesin travel demand modeling
terminology —thet was designed for thiseffort. This
zona system of the mode is described in detail in the
following section.
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Zonal System for the Corridor

Aninitia step in theformulation of any travel
demand and modesplit model isthe creation of a
travel zone system. The zonal system establishesthe
geography of originsand destinations, and in this
sense, determinesthe areas from which aggregate
tripsare produced and attracted. The zonal system
created for thiseffort thus established the necessary
foundation for both estimating total travel demand for
trips between the various urbanized areas of the
corridor aswell astheir travel mode shares.

The zonal boundarieswere carefully drawn in
consideration of logical tripsheds, access routesto
rail, bus, and air terminals, and natura physical
barriersto travel. Zona boundarieswerealso drawn
to take advantage of spatial databasesavailablefrom
the US Census Bureau and the relevant Metropolitan
Planning Organi zations(e.g., Nashville, Chattanooga,
and Atlanta). The zonal system isdepicted in Figure
R-2 along with the locations of rail stations.
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Figure R-2: Zonal system structure of the Nashville-Chattanooaa-Atlanta HSR ridership model.

Locations of High Speed Rail Stations

Thegationssdected for the Nashville-Chattanooga-
Atlanta Comdor have been designed to serve new
cusomers by being conveniently located:

Downtown stations.
Nashville,
and keep urban cores



Although thecitiesof South Pittsburg, Dalton, and
Cartersvilleand their environsare encompassed by
model zones, thesecitiesare not served directly by
the proposed high speed rail system in theinitia
phase of operations. The initial phase of operations
providesexpress serviceonly between the major
citiesof the corridor. (Residentsof Dalton and
Cartersville, for example, must travel to Chattanooga
or Mariettastations, respectively, to accessthe rail
service.) However, asthe servicematures, it is
expected that some of these smaller cities, such as
Ddton and Cartersville, could be served by **locd
service' high speed trains that are added in later
phases.

Zones that represent the tripshed areas of South
Pittsburg, Dalton, and Cartersvillehave, however,
been included since they havethe ability to provide
accessto rail stationsin adjacent zones (e.g.,
Chattanooga, Manchester, and Marietta) via private
automobile or taxi. In the tally of total high speed rail
ridership for the Corridor, rail tripsaccessed from
these zones are incorporated into zonesthat are
served by therall line. In asimilar manner, travelers
who may decide to use theair mode, but are located
outside the airport zones can a so accessthe airports
via automobileor taxi. The combined effects of travel
timeand costs, including station or terminal access
and egress, arediscussed in the following section.

Calculation of Generalized Costs and Model
Input Assumptions

Generdized costsfor each of the intercity travel
modesare the key variablesused in the equationsof
the hierarchical moda split model. As mentioned
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earlier, themodal split isdetermined by comparing
the relative costs of each travel mode for a specific
originand destination pair. The equation for
generalizedcostsis so termed asit convertsthe
variouscharacteristicsof travel modes—travd time,
travel cost, and frequency —into the same units. For
example, the generalized cost of travel in this model
isexpressed in unitsof time, (i.e, minutes) as
opposed to dollars.

Conversion factors (eg., Vauesof Timeand Vaue
of Frequency), obtained through stated-preference
surveysand incorporated into the generalized cost
equation, alow thetravel cost and frequency of each
mode to be expressed in units of time. For example,
this modeling effort uses consumer attitudinal
parametersgenerated by the stated-preference
surveysconducted for the 3C Corridor. The Vaueof
Timefor each of thefour travel modes and the Value
of Frequency for the public modes (i.e., bus, air, and
rail) from the 3C Corridor were assumed appropriate
for usein the Nashville-Chattanooga-Atlanta
Corridor.

The generalized cost equation of the COMPASS
Model hasfour components: 1) total travel time
between zones, 2) generdized travel costs between
zones, 3) generalized cost of modefrequency, and 4)
generalized cost of reiability.

Thefirst component of the generalized cost equation
includesaccesstime to the station (or termind), in-
vehicletime, wait time at the station, and egresstime,
if applicable. Accesstimeiscomputed for each zone
by finding the averagedistanceto the population
centerswithin the zone and cal culating auto access
time by assumingan averagetravel speed of 25 miles
per hour. Station accessdistancesrangefrom 7 to 15
miles. Thein-vehicletime was obtained for the air
and bus modesfrom current scheduleswhiletherail
in-vehicletimewas derived from a train performance



simulation. (Thelatter isdiscussed in more detail in
the High Speed Rail Alignment section of this
submittal.) The ridership results presented here
assume 125 miles per hour maximum train speed.

Egresstimeis not included in the calculation of total
travel timeas, for the purposesof thiseffort, the
station (or terminal) is assumed to be the fina
destination of thetrip for each travel mode. Egress
timesare computed if the chosen travel mode does
not providedirect access to the destination zone. For
example, since South Pittsburgis not directly served
by the rail mode, the cost and time of taking a taxi
from the nearest rail gtation —ither Chattanoogaor
Manchester depending on the direction of trave —to
South Pittsburg is incorporated into the total travel
time. In thisinstance, a taxi travel timeisestimated
by calculating thetravel timeincurred by drivingan
averagerate of 25 miles per hour over the egress
distance; higher averagespeedsare used as the egress
distance increases. The same rationale appliesfor air
and bus modes that may not directly servea
destination. Wait times are assumed as 30 minutesfor
rail mode, 20 minutesfor bus mode, and 45 minutes
for air mode.

The second component of generalized cost is the
actual travel cost. Thisiscalculated asdollarsand
then converted to time viathe Vaueof Time
conversion factor. For the public modes, the travel
cost includesthefare, the cost of station/terminal
access, parking fees, and egresscosts(if applicable).
Therail fareiscalculated by assuming a rate of 40
cents per mile plusa$5.00 surcharge. Greyhound
faresare used for the bus costs whilethe air fareis
the lowest fare offered by a mgor air carrier for each
city pair. The cost of automobiletravel for both
station access and intercity travel is assumed to be
$0.30 per milefor businesstravelersand $0.125 for
non-businesstravelers; non-businesstravelers pay
less asthey are able to share the costs with their
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passengers (typically family members). Busridersare
assumed to take local transit to the bus terminal; the
transit fare-ranging from $0.75 to $2.00--is
comparableto the cost of accessby private
automobile, thusthe latter estimate is used. For the
purposesof this effort, parking isassumed free at
high speed rail stations. However, an averageparking
rateof $50 isincorporated into the generalized costs
for air travel. Egresscostsare calculated only if the
chosen travel mode does not providedirect accessto
the destination. In thiscase, ataxi charge of $1 per
mileisassumed for the taxi fareto thefina
destination zone.

The third component of generalized cost isthe cost of
mode frequency to thetraveler. For the automobile
mode, which provides instantaneousservice
frequency, thisterm is not calculated as there isno
perceived frequency cost associated with it. However,
the cost of frequency isimportant for the bus, rail,
and air modes. Thecalculation of thisfactor requires
the actual servicefrequency, Vauesof Timeand
Frequency (asdetermined through stated-preference
surveys),and the operating hours of theservice. The
latter term is established as 168 hours (7 days/week
times 24 hours/day) since theModel estimatesmodal
split on the basis of weekly service patterns.

Thefourth term, the cost of reliability, was not
deemed non-essential to this modeling effort. It can
safely be assumed that the high speed rail mode,
which would operates on its own dedicated right-of-
way without interference from other rail traffic
(includingfreight trains), would provide the best on-
time performanceamong all of the public modes. The
exclusion of thisterm tends to make the Model
dlightly more conservative with respect to potential
high speed rail ridership projection.



The generalized costs are ca culated for each origin
and destination pair and then used as inputsto the
probabilistic functionsof the hierarchical modal split
model.

Total Travel Demand

Thetotal intercity travel demand for the Nashville-
Chattanooga-AtlantaCorridor is the sum of the total
travel between each origin and destination pair. Given
that the Modd is comprised of 13 zones, travel
demand must be estimated for a total of 169 (i.e.,, 13 x
13)zondl, or city, pairs. Sincethestates of Tennessee
and Georgiado not maintain statewide travel demand
modéels, thereis no readily availableor official source
for travel demand between all of the various
urbanized areasof the Corridor. However, dataon
intercity travel for large metropolitanareasare
availablefrom the USDOT Bureau of Transportation
Statitics. Fortunately, the Bureau of Transportation
Statistics collected detailed intercity travel data
during 1995 for Nashville, Chattanooga, and Atlanta,
the three major metropolitan areasof the Corridor.
These data-obtained from the 1995 American Travel
Survey —are used to construct an intercity travel
demand modd that, for intermediatezones (e.g.,
Murfreesboro, Manchester, Cartersville), is based on
an interpolation of travel demand between the major
metropolitanzonesof the Corridor.

L 2
City A City B
Population A Population B
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Theinterpolation of intercity travel datais based on
the reasonabl e assumption that intermediate zones,
because of their smaller populations, will attract and
produce fewer tripsrelativeto the larger metropolitan
areas. However, since the intermediate zones are
closer to each other and to their respective
metropolitan aress, they have a distanceadvantage.
That is, if the populationsof two urbanized areasare
equal, the urbanized areathat isclosest to a
metropolitan center will attract the larger number of
trips. Thisrational e followsthe concept of the
Gravity Modd used ubiquitoudly in travel demand
modeling.

Accordingto the Gravity Model concept, thetrips
between two urban centersvary directly with their
populationsand inversely with their distances. The
equation employed in regional travel demand models
followsthisrationale, albeit in amore complex and
sophisticated manner than our simplified
interpolation. However, for the purpose of thiseffort,
the interpolation described aboveis deemed suitable
for an initial estimationof intercity travel demand.

It isa soimportant to note that the majority of
boardings and alightingson a high speed passenger
rail line occur in metropolitan aress; for these key
areas of the Corridor, detailed intercity travel dataare
aready availableand used herein.

City C

Population C

Figure R-3: Schematic diagram for the intercity travel demand interpolation function.



The interpolation function that was used to calculate
trip productionsand attractionsfor trips between the
intermediate-to-intermediateand intermediate-to-
metropolitan zones is expressed mathematically
below. The formulareferences thesimplified spatial
diagram of two distant metropolitan areas (i.e., cities
A and C) and aan intermediate City B (FigureR-3.),
where:

Tag = Tacx (Popg/ Popc) x LN (DiStAc)/LN(DiStAQ

and where"'T" equals the number of trips and **Pop’
isthe city population.

Theinterpolation functiorfor travel demand was
applied to this Corridor using the intercity travel
demand data from the 1995 American Travel Survey
(survey). Thesurvey providesthetotal annua round
tripsfor al modesto and from the major metropolitan
areas of the Corridor by personswho residein the
Corridor. In addition, the survey segmentsthetotal
annual round trips by type, allowing the identification
of businessand non-businesstrips. The
differentiation between businessand non-business
tripsisan important requirement of the modal split
model, which cal culatesmodal sharesseparately for
thesetrip categories. Assuming that a hip initiated in
the Corridor will return to thesame originand in the
same travel mode, the round tripsare multiplied by
two to calculatethe total number of tripsin the
Corridor.

Thesurvey was completed in 1995. Sincethat time,
significant growth has occurred in the Corridor, and
the Corridor isexpected to continue growing well
into the future. Thus, the 1995 travel datawere
adjusted to simulate projected travel for years 2010
and 2020 by applying zona growth rates.
Specifically, popul ation projections were collected
for each of the counties within the Corridor, and an
averagegrowth for origin and destinationzones (i.e.,
city pairs) wasappliedto the 1995 travel demand to
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project futuretravel demand in years 2010 and 2020.
Table R-3 depictsthegrowth in total intercity travel
demand for years 2010 and 2020.

The metropolitan areas are each segmented by their
respectivedowntown and airport zones. (See Figure
R-2, Zond System Structure.) In each case, the travel
demand of the entire metropolitan areawas
apportioned to the downtown and airport
metropolitan zoneson the basisof population.

TABLE R-3

Total Annual IntercityCorridor Travel Demand

Base Year Projection | Projectiop
Trip Type 1995 Year2010| Year 201
Business Travel 8,194,380 | 10,789,432 | 12,524,425
Non Business Travel 12,291,569 | 16,184,148 | 18,786,638
Total Travel Demand | 20,485,949 | 26,973,580 | 31,311,063

Tripsfrom theairport zone to the downtown zone
were establishedfor the Chattanoogaand Nashville
metropolitan areas by assuming an approximate
market capture rate of air travelers. It isassumed that
2 percent of passengersboarding and aighting at a
metropolitanairport would use therail line for
downtown access. In the case of the Atlanta
metropolitan area, an estimated 1,400 ridersare
assumed to travel daily between the downtown and
airport zones. Thisfigure was obtainedfrom the
ridershipestimatesfor high speed rail serviceas
derived in thefina report of the Atlanta-Chattanooga
Maglev Deployment Studly.

Finally, it should be recognized that the total corridor
travel demand estimatedoes not includeair travelers
who would potentially usetherail serviceto make a
connecting flight as part of a code-sharing
arrangement with amajor air carrier. Thus, the total




intercity travel demand calculated here may be
viewed as a conservative estimate.

Conclusions

The ridership modd projectsthat approximately two
million annual riderswould use the high speed rall
servicein Year 2020, given aservicefrequency of 12
weekday, nine Saturday, and eight Sunday round
trips. Thisresult impliesthat high speed rail service
in the Nashville-Chattanooga-AtlantaCorridor would
be highly successful. Thisconclusion issupported by
the use of a proven mode share modd (i.e, the
Hierarchical Mode Split Moduleof the COMPASS
Modd System) and the customized total travel
demand model that is based on the 1995 American
Travel Survey. Inaddition, the moda splitsfor the
intercity travel modes match well with nationwide
average mode splitsfor theair, bus, and automobile
modes. Furthermore, a high speed rail market capture
rate of 6.4 percent of thetotal intercity travel market
is reasonableand offersa considerable diversion of
two million automobileand air travelersto the rail
mode.

It isimportant to emphasize the ridership projections
presented here should be considered conservative for
thefollowing reasons.

Ridership
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The assumptionsdescribed above are consistent with
thisstudy effort, which ischiefly concerned with
demonstrating thefeasibility of high speed rail
servicein the Nashville-Chattanooga-Atlanta
Corridor. More sophisticated modelsdeveloped
during future phases of this project's development
should incorporate the additional trip typesand
reliability factors. With such improvements
incorporated into future modeling efforts, the
ridership projectionsare certain to increase, providing
further justification for the proposed high speed rail
service.
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Methodology for Public Benefits

Public benefitsare typically categorized accordingto
benefitsthat accrue to usersand non-usersof the
proposed transportation project. The public benefits
estimate for high speed rail servicein the Nashville-
Chattanooga-AtlantaCorridor is calculated given the
following assumptions:

Public Benefits

User Benefits

Users, or customerswho actually ridethetrain,
derive value fromtheir use of the rail modeaccording
to theactua fare paid, which translatescollectively
acrossdl usersinto system revenues. System
revenuescome from a variety of sourcesincluding
ticket sales, advertising revenues, dining/food service
revenues, small package courier shipments, joint
developmentsaround station areas, and leasing rights
of waysfor telecommunications. For the purposes of
thisanalysis, system revenuesare based only on
ticket salesand thus produce a conservativeestimate
of user benefits.

Consumer surplusesare al so realized when a user
obtainsmore value from the rail trip, such as greater
convenience and/or reduced travel time, than was
actualy represented — and paid for—in thefare. The
consumer surplus can also be thought of asthe
differencebetween the fare the rider would be willing
to pay to usetheserviceand actual fare.

The estimation of consumer surplusisfairly
complicated, involving the number of tripsdiverted
to theral mode and the increased utility of the ralil
mode to each user. Consumer surplusiscalculated by
comparing the number of tripstaken and their
generalized costs incurred (for each mode) both
before and after implementation of the high speed rail
service.



Consumer surplusis expressed mathematically as
follows:

Consumer Surplus =
[(TxGCVOT]pair * [(TT))-GCVOT] g +
[(T."TI)'GC' VOU}\‘H’ + [(T."'TI)'GC' VOT]A’um
Where:

T, = the number of trips taken for each mode
after high speed rail service startup.

1, = the number of trips taken for each mode
prior to high speedrail service startup.

GC = the generalized cost for each mode and

for each origin and destination pair,
expressed in units of time (in this
instance, hours).

VOT = the value of time as perceived for each
mode (expressed as $/hr).

Thevaluesof T), T, and GC are outputsof the
ridership moded presented in the previoussection,
whilevaluesof VOT are adopted from the 3C
Corridor ridership model for each travel mode and
trip type (i.e., businessand non-businesstrips). The
valuesof time, as provided in Table PB-1, were
obtained through stated-preferencesurveysin the 3C
Comdor. For the purposesof thisanalysis, it is
assumed that the travel preferencesof travelersin the
3C Corridor are comparableto those in the Nashville-
Chattanooga-AtlantaCorridor.

TABLE PB-1

Values of Time ($/hr) for
Each Travel Mode and Trip Type

Mode
TripPurpose Air Bus | Air Auto
Business $30 | $20 | $67 | $23

1

Non-Business $19 $19 | $44 | $17

Public Benefits

Thetotal user benefitsare thusthe combination of the
total faresand additional utility, expressed
mathematically asfollows:

User Benefits= System Revenues + Consumer Surplus

Applying the valuesof timeand generalized coststo
the total trips prior to and following implementation
of the high speed rail serviceyieldsaconsumer
surplusof $22.4 million annually in Y ear 2020.
System revenues for the same scenario amount to
$125.9 millionannually. According to theformula
expressed above, the total user benefitsfor Year 2020
is$148.3 million. (All costsare expressedin Y ear
2003 dollars).

Non-User Benefits

Non-User Benefitsare enjoyed hy travelerswho
choose modes other than high speed rail. For the
purposesof thiseffort, the benefitsafforded by the
diversion of tripsto rail from the automobileand air
mode were estimated; these benefits—which are
calculated assavings—-resultfrom: 1) highway
congestion relief, 2) airport congestion relief,

3) accident reduction, and 4) energy savingsand
emissions reductions. Similar to the calculation of
user benefits, the estimate of non-user benefits was
performed for the high speed rail scenariothat offers
12 weekday round trip trainsthat operateat a
maximum speed of 125 mph for projection Y ear
2020.

Highway Congestion Relief Savings

It isanticipated that highway congestion and travel
delayswill bealeviated somewhat as former
automobile userswill opt to use the new passenger
rail servicefor intercity travel. Based upon ridership
projectionsfor Year 2020, it isestimated that 1.67
million automobiletripswill be diverted annually to
the new high speed rail service. These automobile-to-



rail diversionswill, in turn, free up capacity alongthe
mgjor roadsof the Corridor. At a minimum, the
diversionswill reduce the growth of congestion as
compared to rates without implementation of high

speed rail service.

Asautomobiletravel is diverted from the highways,
travel timeson mgor roadsshould a so improve.
These improvementsin travel time can be expressed
in monetary termsas congestion relief savings. The
3C Corridor study used a benefit unit of $23.48 per
diverted automobile trips—which was obtained from
Federa Railroad Administrationcal culations-to
estimatecongestion relief savings. Applying this
value to the estimated number of diverted automobile
trips(1.67 million diverted trips) yieldsa congestion
savings benefit of approximately $39.2 million.

Airport Congestion Relief

In amanner similar to the estimation of highway
congestion relief savings, it isalso possibleto
calculatethe congestion relief savings at airports
serving the Corridor. Using the projectionsof the
ridership model, it isexpected that 321,600 air
travelerswill divert from theair to rail modeannually
in'Year 2020. Applying the benefit unit of $43.64 per
air trip diverted to rail that was used for the 3C
Corridor to the expected diversionsyieldsan airport
congestion relief savings of $14 million.

Reduction in Accidents and Fatalities

As verified by accident statisticsmaintained by the
U.S Department of Transportation, rail transportation
isinherently safer than highway travel. Thediversion
of intercity automobile trips to the passenger rail
mode will provide measurablesocietal benefitsby
reducing the number of automobile accidents, some
of which resultin fatalities.

Public Benefits

A measure of the societal benefit of accident
reduction can be expressed in monetary terms given
the rate of accidentsper milestraveled and the
average cost of an automobileaccident (including
vehiclereplacement or repairs and/or hospitalization
for injured parties). According to the Bureau of
Transportation Statistics(BTS) for Y ear 1999,332
vehicular accidentscan be expected per every 100
million highway milestraveled, at an averagecost of
$25,459 per accident. To calculatethe cost savings of
accident reduction, the accident rate isapplied to the
total reduction in vehicle milestraveled (i.e, 208
million vehicle miles) and the average vehicle
occupancy (i.e,, 1.5 persons per vehiclefor highway
travel per BTS) to obtain the number of accidents
prevented, which, in turn, isappliedto the cost per
accident. Thiscalculation isexpressed
mathematically asfollows:

Accident savings @ = __Vehide Mes Traveled
Avg Vehicde Occupancy

times No. of Accidentsper VMT

times Cost per Accident @

Applying the results of the ridership model, which
provides the number of automobile-to-rail mode
diversions, the formulaaboveyieldsa tota of 460
accidents prevented annually at a total annual savings
of $11.7 million.

Energy Savings and Emissions Reduction

Improving energy efficiency isan important societal
benefit, particularly with respect to the need to
conserve non-renewabl e f uelsuppliesand to reduce
reliance on foreign sourcesof crude oil. The intercity
rail mode isconsiderably more energy efficient than
the automobile or the airplanein termsof energy
required per passenger mile. For example, the
average automobile consumes 1.7 times more energy
per passenger mile than Amtrak. (The BTS estimates



that the passenger rail and automobilemodesrequire
2,138 BTUsand 3,672 BTUs per passenger mile,

respectively.)

Energy savings can be determined by calculatingthe
amount of fuel saved by divertingautomabiletripsto
therail mode. Energy savingsisa product of the
vehicle milessaved (by diversion from automobile to
rail mode), thefuel cost per mile, and therail-
automobile energy use retio. Thiscalculationyields
an annual energy savingsof $5.7 million.

Thediversion of automobiletravelersto the rail mode
also resultsin a net reductionin emissions. These
emissionsreductionscan also be expressed in
monetary termsfollowing a FRA methodology—also
used by the 3C Corridor —for cal culatingemissions
savings. The emissionssavingsare calculated by
applying a$0.02 emissions benefit (Y ear 2001 data)
per vehicle mileto the vehicle milessaved by
diversion from the automobile to rail mode. The
emissionssavingsiscalculated as $0.02 per vehicle
miletimes 138.6 million vehicle miles saved, or $2.8
million.

R R R T MR U N S AR

Public Benefits

A summary of user and non-user benefitsthat can be
expected in Y ear 2020for a proposed 125-mph high
speed rail servicewith 12 weekday, nine Saturday,
and eight Sunday round tripsissummarizedin Table
PB-2.

TABLE PB-2
Annual Public Benefit for Projection Year 2020

Users Benefits

Consumers Surplus $22.4

Non-Users Benefits

Highway Congestions Savings 0.2

Airport Congestion Savings 14.0
57
28







At a Glance

High speed rail has support of DOT
Commissioners and elected officials in
both Tennessee and Georgia.

CSX railroad is willingto cooperate in
the effort to make high speed trains a

reality in th e Nashville-Chattanooga-
Atlanta Corridor.

Depending upon the alignment selected
high speed trans can operate at speeds

of 90 mph or morefor79-83% of the
corridor.

More than 2 million annual riders (Year

2020) are expected to use this high speed
rail service, based on a maximum speed
of 125 mph.

More than $39milliorn( Year 2020)in
highway congestion savings would be
realized.

Making the Connection!

The Nashville-Chattanooga-AtlantaCity pairs have
ideal spacingfor making high speed rail service
highly competitivewith other travel modes.

The distances between the Chattanooga-Atlanta,
Chattanooga-Nashville,and Nashville-Atlantacity
pairs makeor flightsthat ar e short, inconvenient,
and comparatively expensive. Travel to theairport,
predepartureairlinecheck-indelays, and security
screenings add to the overall journey times, and that
isassuming thereare no wesather- or airport-related
delays.

Conclusions

Driving by car istime-consuming and frequently
aggravating, particularly if thereare accidents,
inclement wesather, or highway construction.

In contrast, the city spacings between Nashville-
Chattanooga, Chattanooga-Atlanta, and Nashville-
Atlantaar e well-suited for high speed train travel.
High speed rail travel timesbetweenthesecity pairs
areprojectedat 1 hour, 20 minutes; 1 hour, 13
minutes; and 2 hours, 34 minutes, respectively.

Operating.ondedicated tracks, the proposed high
speed trainsare not subject to most weather-rel ated
delays, roadway delays, or even delaysfromother
freightor passenger trains. Thus, highspeed rail is
reliableand punctual. On board, high speed rail
customers can work productively, engage in social
interaction, or just relax.

The stationsselected for the Nashville-Chattanooge-
AtlantaCorridor have been designedt o provide
convenient boarding and arrival locationsand feature
a mix of downtown, suburban, multimodal, and
smallert om stations. Thet hree multimodalstations,
located at airportsserving Atlanta, Nashvilleand
Chattanooga, create new regional, national. and
international connections by enabling high speed rail
to become another *gpoke™ in an integrated airport
hub.

High speed rail within the Nashville-Chattanooga-
AtlantaCorridor offerssevera attractivebenefits:



Conclusions

With these benefits —and more—it istime for high
gpeed rail to make the connection!
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