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Abstract

Using Existing Highway Rightof-Way for High-Speed Passenger

Trains: A Comprehensive Evaluation

Katherine Anne Larsen, M5.

The Universityof Texas at Austin, 2010

Supervisor: C. Michael Walton

The implementation of highpeed passenger trains (HST) within existing
highway rightof-way (ROW) offers a solution faegions with a demand for the capacity
and service offered by HST but lacking the support for sharing freight rail ROW or
acquiring new ROW corridors. The states of Florida, Colorado, California and Nevada
proposeto use highway ROW for thelHST projeds to increase the capacity of the
corridor, prevent or minimize impacts and prevent disruption of freight rail operations.
Despite the constraints of using existimghway ROW, such as spediniting degrees
of curvature and safety concerns, solutiond enitigation measures exist. The purpose
of thisthesisis to present the HST projects in tdeited Stateproposing use of highway
ROW, the potential benefits and engineering issues to conaidkrthe feasibility of

using the existing-B5 ROW in Texa for HST.
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Chapter 1: Introduction

PURPOSE ANDNEED

The implementation ofhigh-speed passenger traingiST) within existing
highwayright-of-way (ROW) offers a slution for regions with a demand for the capacity
and service offered by HST but lacking the support for sharing freight rail ROW or
acquiring new ROW corridorsThe United Statédirst HST, expected to begin revenue
operationbetween Tampa and Orlandélprida in 2015, will primarily operate on new
track within the existing Interstate4 highway ROW. Shanghai , Chinabos
levitation train and several European HST liméso share space with highwaysCo-
locating rail and highway is nothing unusualthe US. There are many examples of
freight, commuter oAmtrak passenger trains operating within or adjacent to highway
ROW. However, higispeed passenger trains differ from their lower speed cousins in
operationsdesignandpotentialimpacts on tB communityHighways offer the potential
for space and visibility for new passenger HST, and the Florida HST, as well as another
planned forinclusion in thel-15 ROW in California and Nevadaould initiatean era of
creating multimodal interstates thaffer a variety ofhigh-speedchoices for intercity
travelin the U.S

Lacking in the engineering literatutteoughis a single sourcproviding a review
and evaluatiorof the history, experiencebenefits engineeringssues and approaches of
using exising highwayROW for HST. Studies of including HST within highway ROW
from the mid 1980s and early 1990s and the Environmental Impact Statements completed
for the Florida and Californidlevada projects provide some guidance for planning HST

within highwayROW. This thesiss intended tqrovidea comprehensiveverviewfor
1
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planners, engineers and policymakéos use for understanding anckvaluating the
desirabilityand feasibilityof planning for HST within théighwaysetting.

The information containedhn this thesis ighen used to evaluate tipetential of
using the ROW of-B5 between San Antonio and Dallas and Fort Woréxas, one of
the most congested interstate highway corridors in the Th& findings fronreviewing
proposed HSProjects andrbm the results of the Texas3b feasibility study reveal the

practical potentiahnd benefit®f maximizing use of existing highwdOW.
OVERVIEW

HST already operates in highway ROW Europe and Asiand several HST
projects in the U.S. propose to useisting highway ROW Chapter 2gives specific
international examples angrovides a overview ofthe projects in the U.S. that have
considered use of existing highway ROW for HST projedike chapter concludes with
detailed descrptions of the Florida HST project planned for the -4 medianbetween
Orlando and Tampa and tiesertXpres$iST projectplanned for inclusion in the15
ROW between Victorville, California and Las Vegas, NevadBoth have completed
Environmental Impact Statements 8HST alignment withinexistinghighway ROW

The benefitof placing HST in highway ROWsuch as minimizing environmental
impact and maximizing existing corridor capacity and HST visibilitye explored in
Chapte 3. Use of existing highway ROW introduces eregring constraints and may
raise concerns and questionghe potential constraints and issues are discussed in
Chapter 4. The chaptemighlights the few regulatory controls and standards in place
relevant to the design of HST systems within existirghiviay ROWand examines the
physical limitations imposed by the highy setting safety issues and other engineering

issues directly applicable to docating a high speed form of transport into an existing
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corridor. Characteristics of each category ofSH technologies are explained since
choice of train technology determines the design criteria and alignment paranmigers.
supplement the limited guidance from existing regulations and standlaedshapter
includesexamples from thé-lorida andthe DeseiXpressplans and other studi¢bat
have examined thelesigningof HST alignments within existing interstate highway
ROW.

The attempts in Texas in the early 1990s to start a HST service were unsuccessful,
however, the work conducted during that time, hsas the environmental scoping
process, provides insight into how placement of HST within highway ROW would
address many concerasd perhaps be a more acceptable alternative than past proposals
to acquire new ROW or locatdST within existing freight railcorridors Chapter5
briefly describes the characteristics and history of #3% Icorridor and past HST
proposals, extracts the significant findings fraan 1985 study that evaluated the
feasibility of usi ng Te ana présesithe tresuttssof thet e hi gh
feasibility analysis for-B5 between San Antonio and DaHasrt Worth Figurel shows
in red the section of35 considered for HST for this report.

The thesis concludes chapter6 with recommendations foco-locating HST
with 1-35 and directions for additional research related to uskigtinghighway ROW

for high-speed passengeritia



Figure 1. Segment of 135 ROW Considered for HST
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Chapter 2. Examples ofHST in Highway ROW

While somehave thoughbf using existingrail corridoss for new HST, others
have thoughtighway. In Europe and Asia, there are HST routes where trains travel at
high-speeds in close proximity and parallel to autbii@highways. The United States
does not have a HST operating within highway ROW currebtly ®veral states have
studied the feasibility of placing HST withhighway ROW Amtrakdés Acel a,
train service in the United States considered {sigded, operates in the northeas.un
an existing freight rail corridor.This chaptempresentsnternationalexamples of HST
sharing space with highwayte history in the 5. of considering highway ROW for
HST projects and describes in more depth rimsons the HST projects in Florida,
California and Nevada that have already completed Environmental Impact Statements are

using highway ROW as the preferred alternative.

NTERNATIONAL

Outside the U.S., there are several examples of HST alignmentsdlagigtén
highway ROW. The Shanghai Maglev operates within the meéigurg 2) and along
the north sidgFigure2) of Yingbin Freeway for a portion of the 19 mile route between
the Pudong Airport and @hghai. The maglev started revenue service in 2004, travels to
a maximum speed of 267 mph, has2ZDminute headways and a total trip time of 8

minutes.



Figure 2. The Transrapid Maglev Guideway in the Median of Yingbin Freevay in
Shanghai, China

Source: Google Earth



Figure 3. Transrapid Maglev Along the Yingbin Freeway in Shanghai, China

B
F|

Source: Google Earth
In Europe, eme of the French TG\and German ICBrain routesparallel
highways (Figure 4 and Figure 5). In response to increasing environmental concerns
related to new TGV tracks crossing natural and agricultural landscapes, SNCF planned
for the new dedicated tracks for the T@Wantique network operational since 1988
existing stateor SNCF owned ROW as much as possilifeom Paris to Courtalain, the
TGV-Atlantique follows existingROW, such as abandoned and existing rail ROW or
highway ROW,for nearly 60 percent of its lengttStreeter, April 1992) Between
MarcoussisandDourdanin Francethe TGV line parallels the-A0 and A-11 autorouts.
Other highways also have TGV lines, such as autoroute A48aré4). A study ofthe
TGV net wor k s h avings dhat mmht bavee been i@xpected from the land
acquisition perspective, however, were not to be t&idce the new line follows existing
infrastructure for a good portion of its length, much money had to be spent on
over/underpasses for highway interchanges, stations, and conventionab {ftc&ster,

April 1992).



Figure 4. French TGV Route Parallel to Highway A432Near Lyon, France

Source: Google Earth



Figure 5. A German ICE Train Parallel to the A3 Autobahn Between Cologne and
Frankfurt

UNITED STATES

The Intermodal Surface Transportation Efficiency Act of 1991 (IST&#) the
Transportation Equity Act for the 21st Century (FEB passed in 1998 authorized the
federal government to designate high speed passenger train cofodqnsrposes of
allocating funding for passenger rail improvemerasd the map of thostederally
designated HSTEorridorsresemble a map of thenterstate highwagystem(Figure 6).
The South CentraHST corridor follows the 435 interstate highwagorridor from San
Antonio to OklahomacCity, while the eastararm of the corridofrom Dallas to Little
Rock, Arkansas resembleg§0. From Houston to New Mobile, Alabama, the Gulf Coast
HST corridormimics the F10 corridor. The corridors designated in Florida, between

Tampa and Orlando, and in California, betwéhe Los Angeles areand Las Vegas, are
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actually planned to have HST within interstate highway ROW. Both projects have
completed Environmental Impact Statements (EI$)| or i d a § slesignatedrini d or
October16, 1992, follows Interstate Highway 4 taeenTampaand Orlandg and then
continues south to Miami via a rouédong Interstate Highway 95.Cal i f :Hi8Thi a b s
corridor connection to Las Vegas was approved in July 2009 as an extension of the
California HST corridor designated on October 19, 19%2r Florida and the California
projecs, the interstate highway provides the space and the direct connection between two

cities.
Figure 6. Federally-Designated HST Corridors

MEXICO

Source: U.S. Department of Transportation

Overlaying HST within the extensivdnited Statesnterstate highway network to
create multimodal interstatdgs not beemonsistently included imliscussions of HST

implementation For instance, a 1983 report on passenger rail technologies byShe U
10



Congress Office of Technology Assessmertknowledged théegal impedimentshigh
cosk and developmendensities complicating thacqusition of ROW for a new HST
service The reporthoweverdid not mention using existing highway ROW to avoid
acquisition of RAQV, but insteadsuggestingusing freightrail ROW, stating "Freight
traffic aside, higkspeed rail could be instituted on existing U.S. rigiftsvay, although
most corridors would require modification including upgrading of track, elimination of
existngwr ves, and si gn@BbCaongress ,rm$88)bthe epod noted 0
most railroad track is owned by private railroads, therefore using R@W or tracks
would require lease or lease/purchase agreenamsmay have ammpact onfreight
competition that Aimay al so severely |imit t
share t hei (USfCongrésg, n983)tarlier i thésamereport though was a
summary of the HSTproposed athe time to operatdetween San Diego and Los
Angeleswithin the F5 ROW for a portion of the route The Office of Technology
Assessmendid not mention usingnighway ROWin their reporteven though there was
interestand work done at that time severalstateso useexistinghighwayROW. In the
1980s several states were planning telooate their proposed HST systems within
highway ROWand ly the early 1990ghe federal governmemtasfunding research into
the feaibility.

The concers about usef freight rail and acquisition of new corridoted the
federal government and states sucllasida (Florida HighSpeed Rail Authority, 2005)
and TexagPeterson, Petersen, Brackett, & BonillaB83pto request studies examining
the use bhighway ROW as an alternative-or instance, a study requested in the-mid
1980s by the Texas State Highway Department of Highways and Public Transportation
examined the feasibility of placing HST withinthe RO of Texas0 i nterstat

connecting Houston, San Antonio, Austin, and Dalasr t Wor t h and concl u
11



technically feasible to construct a HSR (hgeed rail) system on the Interstate rights
of-way which would favorably compete in terms obvel times with the private
aut omobi |l e and (PdieesonaReterken, Brackatt, &Bandld, 1985

By the start of the 1990¢heU.S. government expressed interest in looking at the
feasibility of using higlway ROW as part of the National Maglev Initiative (NMI)
program. The Federal Railroad Administration commissioned a study in 1991 to
determine thgotentialof placing magnetic levitation trains within existing highway and
railroad ROW in a proposed 23yeipair U.S. maglev network competitive with the short
to medium air travel market. In d@usly using the Syracuse to New York City cipir
portion of the proposed maglev network as a representative route, researchers determined
it was feasible to plache maglev within the New York State Thruway ROW, however
the summary of the New York study concluded
not represent the best investment over the long term. Existing ROW may represent a cost
advantage in the short teramd it is likely that portions of the ROW will be used in any
case, but it is not necessary or prudent to constrain future high speed ground
transportation in this wayo and recommended
where feasible to improve the-uehicle travel time from 1.48 hours to 1.41 hours,
comparable to the airline flight time of 1.24 ho(@arlton, 1992) The studied showed
technical feasibility, but not necessarily optimality.

Another major componentof the FRAcommissioned study idengfd how the
maglev trains could enter cities amdovide intermodal passenger connections with
existing busand rail stations and airportdJsing 11 cities considered strong candidates
for maglev service because of pitgiion density and existing muttiodal networks, the
studyrouted the alignments fwrovide intermodal service withihe cities. In developing

the net wor k, the researchers stated that o
12



connections,andalusi bl e routes is to make some i
modern cities are virtually impenettalby a new transportation mauéSara, Magnetic
Levitation (Maglev) System Integration with Other Urban and iQi¢y Transportation
Modes, 1993) Of the 11 cities studied, the maglev routes of seven cities used highway
ROW for a range of distances between 3mmiles)to 38km (24 miles) or 6.9% to
63.3% of the total maglev alignment within the cifor examplefor the route proposed
for Washington, D.C., the maglev was placed in the Dulles Access Highway, Interstate
66, and Interstate 495 (beltway) for a portion of the route connecting the Dulles and
National Airports. The study concluded new higipeed transptation modes entering
cities could use existing transportation corridors, such as highway ROW and indicated
large portion of a maglev network will be installed within urban areas and will need to
share railway and highway rights-way in order to perieate cities. This should be
instrumental in levying engineering requirements associated with shareafrigtd y 0
(Sara, Magnetic Levitation (Maglev) System Integration with Other Urban andQitter
Transportation Modes, 189 The sharing of ROWnecessitateshe development of
engineering strategies fao-locatingdifferenttransportmodes a topic explored more in
chapter four of this thesis

In addition to the federal maglev studiesyaral statebave considered gihway
ROW for their proposed HST projecta listing of projectsconsidered in the 1980plus
others since thenand their status as of 2010 are providedTable 1. The HST
technology considered for each pradjés noted, with rail referring to stealheel on
steelrail type technologies similar to the French TGV, German ICE and Japanese

Shinkansen. Maglev refers to magnetic levitation trains.

13
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Table 1. HST Alignments Considered fa Highway ROW, with 2010 updates

Location HST Highway ROW Length 2010 Status
Technology (Distance
or Time)
Philadelphia, PA- Maglev Median of }295 22 Not built. No studies
Atlantic City, NJ and RT 42 inthe minutes completed reently.
Atlantic City
Expressway
Northern New Ralil Median of 36 miles The 1970s fan for
Jersey proposedAlfred proposed Alfred E Driscoll
(New Jersey E Driscoll Expressway dropped anc
Turnpike Expressway theacquiredROW was
Authority) soldin the late 1980s
(Eastern Roads, 2010)
New York City, Rail [-87 (except 439 miles Prefeasibility study
NY i Montreal, northern section completed in February
Quebec, Canada in NY) 2004excludeduse of 87
ROW from consideration.
Baltimore, MD- Maglev [-95, Baltimore 40 miles 1-95 and Baltimore
Washington, D.C. Washington Washington Parkway wert
Parkway both dropped as
alternatives during the
scoping process.
Tampa, FL- Rail and I-4, Florida 85 miles Active. Draft EIS
Orlando, FL- maglev turnpike, 195 (for completedor I-4 in 2005
Miami, FL Orlando to Planning study for Ronald
Tampa  Reagan Turnpike andds
route) completed in March 2003.
Federal funding received
EIS updated in 2008nd
construction expected to
start 201%or HST in H4.
Denver, CO area Rail and [-70, I-76 and }+ Varies  Active. A feasibility study
maglev 25 (100+) was completed in 2.
Los Angeles, CA Rail and 1-15 200 miles  Active, with competing
Las Vegas, NV maglev technologieproposed
(maglev and steetheel on
steetrail). Drdt EIS for
steelwheel on steetail
technology (DesertXpress
completed irMarch 2009
Los Angeles, CA Rail I-5, Santa Fe 132 miles Active. EIS in process for

San Diego, CA

railroad corridor (59

minutes)

segments of route. Feder
funding received.
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The Philadelphia to Atlantic Citgnd Northern New Jersey projecfailed to
move forward with the New Jersey Turnpikgroposal for a new expressway failing
because obpposition to the construction of a new highway from landowners and citizens
concerned faout the ecologicaimpact (Eastern Roads, 2010) The New York to
Montreal HST projectontinuesto be consideredhoweverin 2004the [-87 Multimodal
studyprepared for the New York DOdid not recommend use of th&T highway ROW
because osteepgrades and curves that woulde qui re for the HST alig
br i dge wadadssdosstithe highway. In general, it would provide no appreciable
benefits to offset the very high costs of creating a rail alignment in tbat &8ecause of
these problems, use of th&T highway corridor as a HSR alignmevds dropped from
consideration (ParsonsClough Harbour, 2004)

The maglev proposed betwe8altimore MD and Washington D.C, a project
sekcted as part ofhe Federal Railroad Administration's (FRA) Magl®eployment
Program was considered for inclusion in thed% or Baltimore Washington Parkway
(Figure 7). However, he Maryland Transit Administration, serving th& lead agency
for the BaltimoreWashington Maglev projectdecided after the scoping process
conducted before the preparation of I-the dr af
95 parallel alignment had unacceptable community impacts and sighiéingmeering
challenges. The dislocation and disruption impacts of this alternative on residences,
businesses and minority and lemcome communities is significant. It was also
determined that the Baltimore Washington Parkway parallel alternative trascargf
impacts on parkland, known historic sites, wetlands and rare and endangered species.
The Amtrak parallel appears to be a feasible and constructible alternative that satisfies the

purpose and need of the project at this time. Fewer environmemactis are identified
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with this alignment than the two alignments that are being recommendecelionmated

from further studg (Maryland Transit Administration)
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Figure 7. Routes Considered for BHimore -Washington Maglev Project
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Of the eight projects listechiTable 1, four, as of 2010will not pursue the use of
highway ROW However,Colorado, California, Nevada and Floridantinue to consider
highway ROW theviable option and in the case of Florida and CaliforNavada, the
preferred alternative

Two separate projects have examined tlasifality of using highway ROW in
Colorado. The Colorado Maglev Project (CMP), as part of the Federal Transit
Ad mi ni s UnbantMagnetidLevitation Transit Technology Development Program
and in cooperabn with the Colorado Department of Transpoudati studied the
feasibility of using 170 to connect Denver International Airport with the Eagle County
Airport to the west in order to increase the capacity of @ torridor. With the
exception of a few sections where the maglev guideway would balevtate from 470
ROW to avoidthe costs ofunneling,the maglewoute would primarily run in the median

or parallel on the north or south siolel-70.
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Figure 8. Conceptual Rendering of Colorado Magnetic Levitation Train inM edian of
Highway

Source: (Maglev Transit Group, Sandia National Laboratories, Colorado Intermountain Fixed
Guideway Authority, Itochu/CHSST & TY Lin, 2004)

The 155 mile routédrom Denver to Golden, CQsedl- 470, I-76, 1-25 and|-70,
pr oc e erdm Golglen fiofthe west, the alignment is constructed in-#te Highway
median on elevated structure with departures to reach stations and a new tunnel bore
t hrough t he c(@ransportaenrEcoadmicd& Managemeént Systems, Inc.,
2008) The CMPselectedmaglev to demonstrate the technology and because the steep
grades along the-710 corridor required a technology capablehandling grades that
steelwheel on steetail trainscould not The CMP report statediDue to the significant
yearround congestion occurring in the/0 mountain corridor during weekends and on
holidays, the developing commuter trips occurring in the mountain communities such as
Eagle, and the limited available rigbf-way along much of-F0, transit may be the only

viable alternative to extremely costly highway construction beyond an already expensive
19



proposed twdane (one lane each westbourdn d eastbound) hi ghway
(Maglev Transit Group, Sandia National Laboratories, Colorado Intermountain Fixed
Guideway Authority, Itochu/CHSST & TY Lin, 2004)
The other, more recent study of the use of highway ROW in Colorado was lead by
the Rocky Mountain Rail Authority(RMRA), a multijuisdictional public body that
managed the completion of a feasibility study for providing HST semdceonnect
communities south, north and west of DenvBefore release ohe feasibility studyan
existing conditions report examin#ureedifferenttypes of corridors: existing rail ROW,
existing highway ROW and neiunr estrai nedo cothedasteonr s (r ef
plains). The highwayroutes considered use of the eastt 70 between Denver, CO
and Grand Junction, Cé@nd the nortlsouth {25 hicthway ROWbetween Trinidad, CO
and Cheyenne, WYTransportation Economics & Management Systems, Inc., 2008)
The map inFigure9 shows the existing rail ROW, existing highway ROW &adtern
plains corridors inspected in 2008 for the preliminary feasibility analysis. Between
Trinidad and Denverthe study concluded t 25 highway corridor and the eastern
plains are generally suitable for the construction of a variety of high speed rail modes,
including steel wk e | on steel rail and maglev, 0 but
limited ROW, slow moving and frequent coal trains ahdrp curvesinsuitable for high
speed traingn many segmentSlransportation Economics & dhagement Systems, Inc.,

2008)
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Figure 9. 1-25 and I-70 Corridors in Colorado Considered for HST
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For the routes considereanth of Denver to Cheyenne, the existing rail ROW
had sharp curves unsuitable for HST, b@6loffered wide ROW and the eastern plains
offered flat terrain. Thel-70 alignment considered west of Denver, towards the Rocky
Mountains,opresens major engneering challengdsecause othe gradients, canyons and
Continental Divide of the Rockieg addition to the challenges of accessing downtown
Denver from Denver International Airpodt(Transportation Economics & Management
Sydems, Inc., 2008)

The feasibility study requested by tHRMRA and completed in March 2010
indicated several physidg and financidly feasible options existed. From those, the
RMRA selected the-TO ROW for the HST between Eagle and Denver, thensicained
(non-existing ROW)corridor parallel to 25 between PueblaCO and Denver anch
combination olunconstrained and25 ROW between Denver and Fort Collinsl three
routes are shorter than the routes considered in the existing conditions répose
threerouteselectionscoupled with the selected electric train technologyreferred to as
the AFRA Developed Optiono because they
established for publiprivate partnership®f all the options considered The FRA
Developed Option is not a preferred alternative, as only studies preparecdidanoe
with NEPA can ascertainNext steps for Colorado include requesting designation of the
high-speed rail corridor anddditional, more detailed studies, indlgl preparation of
the environmental studies in accordance with NERRransportation Economics &

Management Systems, Inc., 2010)
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Figure 10. FRA Developed Option
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The Florida and California HST in highway projectntinue to move forward

and are the furthest alongvith the Florida project most likelyo be the first new,
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dedicated HST systerfor the US. A more detailed description of the Florida and
California/Nevadaprojects are provided in theext two sectionso uncover thehistory

andreasons those two HST projediscided to use highway ROW

Florida

The Federal Railroad Administrati@ndPresident Obamannounced in January
2010 the approval of $1.25 billiaxf American Recovery and Reinvestment Act (ARRA)
funds for the State of Florida taconstructtheir proposedHST between Orlando
International AirportanddowntownTampa, expected toeloperational by 2015The 85
mile long route will primarily reside within the median of Interstate 4, and the remainder
in other existing roadway and public ROWTrains would travearound160 mph with a
maximum travel time of 55 minutes with stops @ddminutes without stops between the
Tampa Union Station and Orlandobés I nternatio
The State of Florida plans to implement high speed rail through a fprhlate
partnership where the state provides the rafhway and oversight, the fedal
government provides funds to cover portions of the civil engineering and infrastructure
work and the private partner invests, operates and maintains the HST system and keeps
the ridership revenue.
The announcement of t hcebytheHRA continuemtheof FI o1
multi-decade effort to bring HST to Florida and to place it withinltdeROW. This
section highlights the studies, actions and reasons Fldediaed to makéhe highway

the home for their new HST.
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Figure 11. FIl oridads HST Rout e

Source: (Florida High Speed Rail Authority)

The plan for HST and the preferred alternative -th émerged after over 30 years of
public studies, private proposaland legislative and ater action. Land areas with
increased development activity and of environmental importance, such as swamps and
the Withlacoochee State Forest, led numerous studies and proposals to recommend use of
existing ROW, either the CSX freight rail ROW or the4HROW or combinations of the
two for the HST(Haddad, 1992)

The preferred alternative out e f or s af the2DGO ddmaft FhSI T
Environmental Impact StatemenEl§) starts at a station in downtown Tampa, then
proceeds west within theoutlernand eastrn portions of the-275 right-of-way (ROW)

for a short stretch and then enters the median of Interstate Highwas) 4rdund 1%
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