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What is NCTCOG?

The North Central Texas Council of Governments is a voluntary association of cities, counties, school
districts, and special districts which was established in January 1966 to assist local governments in
planning for common needs, cooperating for mutual benefits, and coordinating for sound regional
development.

It serves a 16-county metropolitan region centered around the two urban centers of Dallas and Fort
Worth. Currently the Council has 232 members, including 16 counties, 163 cities,

26 independent school districts and 27 special districts. The area of the region is approximately 12,800
square miles, which is larger than nine states, and the population of the region is over 4.8 million, which
is larger than 30 states.

NCTCOG's structure is relatively simple; each member government appoints a voting representative
from the governing body. These voting representatives make up the General Assembly which annually
elects a 15-member Executive Board. The Executive Board is supported by policy development,
technical advisory, and study committees, as well as a professional staff of 179.

NCTCOG's offices are located in Arlington in the Centerpoint Two Building at 616 Six Flags Drive
(approximately one-half mile south of the main entrance to Six Flags Over Texas).

North Central Texas Council of Governments
P.O. Box 5888

Arlington, Texas 76005-5888

(817) 640-3300

NCTCOG's Department of Transportation

Since 1974 NCTCOG has served as the Metropolitan Planning Organization (MPO) for transportation for
the Dallas-Fort Worth Area. NCTCOG's Department of Transportation is responsible for the regional
planning process for all modes of transportation. The department provides technical support and staff
assistance to the Regional Transportation Council and its technical committees, which compose the MPO
policy-making structure. In addition, the department provides technical assistance to the local
governments of North Central Texas in planning, coordinating, and implementing transportation
decisions.

Prepared in cooperation with the Texas Department of Transportation and the U. S. Department of
Transportation, Federal Highway Administration and Federal Transit Administration.

“The contents of this report reflect the views of the authors who are responsible for the opinions, findings, and
conclusions presented herein. The contents do not necessarily reflect the views or policies of the Federal Highway
Administration, the Federal Transit Administration, or the Texas Department of Transportation.”
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. PREFACE AND ACKNOWLEGEMENTS

PREFACE

In keeping with its responsibilities for planning to meet the transportation demands of the
Dallas-Fort Worth metropolitan area, the Regional Transportation Council (RTC)
commissioned a study of existing freight railroad corridors for possible passenger rail
service. Interest in pursuing expanded passenger rail service in the region comes in part
from projections of growth in population and employment in the coming 20 years that are
predicted to result in a severely congested transportation system. Additionally,
developing rail service is also viewed as a mechanism for focusing population and

employment growth to contribute to quality of life for the region.

The North Central Texas Council of Governments (NCTCOG) public transportation staff
coordinated the work effort with a multi-pronged approach that included NCTCOG staff
and consultants consisting of four teams. The lead public transportation staff manager
coordinated the overall team effort, while the Transportation Director provided oversight
for the entire project. Team 1 coordinated all staff work, performed the travel modeling/
ridership projections, developed land use data, led transit oriented development (TOD)
efforts, and was responsible for all public involvement arrangements and coordination.
Team 2 acted as a liaison with the freight railroads in the region and contributed to the
overall effort. Team 3 examined the possibilities for providing passenger service on

corridors in Tarrant, Johnson, Dallas, Denton, Collin, and Ellis Counties.

The fourth team was selected to perform additional detailed support tasks for the overall

project and continues to do so as this report is completed. The work efforts of Team 4



are focused on supplying an additional level of information to promote implementation of

facilities deemed desirable by the region’s policy and technical leaders.

This report, Regional Rail Corridor Study — Corridors Report, presents the detailed

information compiled and developed for use in the study process and the resulting

analysis leading to the recommendations.

An additional report, Regional Rail Corridor Study — Study Report, documents the work

culminated in an August 13, 2004, Transportation Summit of elected and appointed
regional leadership, who endorsed the plan for regional rail passenger service and
agreed upon implementation concepts. It provides a description of study results and
process. A CD-ROM is also included with that report that captures all of the public

website information on the project that has been made available by NCTCOG.

NCTCOG's Regional Mobility Initiatives on Regional Rail, Vol. IX, No. 1, October 2005,
provides a popular summary of the study and follow-on activities. In the summary, the
corridors have been renamed. Below is a listing of the numbered corridors described in
this Study Report and the accompanying Corridors Report, correlated to the popular
names used in the Regional Mobility Initiatives document.

W1 — Union Pacific Mainline

W-2 — Hulen/DFWIA Line

W-3 — Trinity Railway Express (west)
W-4 — Cleburne Line

E-1 — Trinity Railway Express (east)
E-2 — Denton Line

E-3 — McKinney Line

E-4 — Frisco Line

E-5 — Midlothian Line

E-6 — Waxahachie Line
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II. CORRIDOR DESCRIPTION AND EVALUATION

CORRIDOR DESCRIPTIONS

At the Regional Rail Corridor Study got underway, ten designated corridor segments
were identified for detailed study. The map in Exhibit II-1 shows the location of these
segments. This chapter presents a summary description of each of the corridors and an

overview of the process by which they were evaluated for feasibility.

Corridors E-1 and W-3 shown in the following map, represent the Trinity Railway
Express. Based on initial discussions of the project team, the Trinity Railway Express
was removed from further analysis as part of the RRCS work. TRE operates daily
service between Dallas and Fort Worth and has a Capital Improvement Plan already in
place. In addition, funds for double tracking portions of the right-of-way and adding other
improvements are anticipated to be addressed in the Regional Transportation Council's
Partnership Program #2. TRE development and operating costs were used as a real-
world, in-region experience to develop the unit costs used for estimating the other

corridors, where appropriate.

More information on the process used in the study is presented in an accompanying

document, Regional Rail Corridors Study — Study Report.




CORRIDOR LOCATION MAP

Northeast:
E-3: Dallas Area Rapid Transit: Plano/Allen/Fairview/McKinney
E-4: Burlington Northern Santa Fe: Carrollton/The Colony/Frisco

Southeast:
E-5: Burlington Northern Santa Fe: Duncanville/Cedar Hill/Midlothian

E-6: Burlington Northern Santa Fe: Dallas/Lancaster/Red Oak/Waxahachie

Central:
E-1: Trinity Railway Express: Dallas County line/Downtown Dallas
W-3: Trinity Railway Express: Fort Worth/Tarrant County Line
W-1: Union Pacific Mainline: Fort Worth/Dallas

(includes Dorothy Spur)

EXHIBIT 1I-1
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E-2 — Denton Line Corridor Description

Corridor E-2 is a former Missouri Kansas Texas (MKT) railroad, then owned briefly by
the Union Pacific Railroad before being bought by DART. It extends between Carrollton
and Denton, a distance of 22.9 route miles. The milepost (MP) designations covered
during the hi-rail inspection trip of May 19, 2003 were MP 730.9 at Lake Dallas at
Swisher Road and MP 744.6 at the Carrollton Depot. Of the 22.9 miles, 13.7 miles
between Carrollton and Lake Dallas are in operation and 9.2 miles between Lake Dallas
and Denton has had the track removed and has been converted to the Denton Branch
Rail Trail. The trail portion of the line was inspected on July 9, 2003 between MP 721.7

in Denton and MP 730.9 in Lake Dallas.

The City of Denton owns the trail right-of-way between Denton and Lake Dallas and
DART owns the rights to replace the track and operate rail service. The right-of-way is
consistently 100 feet or less in width. DART owns the right-of-way between Lake Dallas
and Carrollton. The right-of-way is also consistently 100 feet or less in width. There are
also several large billboards within the right-of-way along portions of the line between

Lake Dallas and Carrollton.

A shortline railroad, the Dallas Garland & Northeastern Railroad (DGNO), operates one
round trip local train per day, Monday through Friday, between Carrollton and Lake
Dallas. The current maximum operating speed limit is 10 mph due to track conditions.
The line is not signaled and is operated as “Other than Main Track” (OMT). A fact sheet
summarizing the existing conditions and issues for the E-2 corridor is shown in Exhibit 11-

2.
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EXHIBIT 1I-2

E-2 CORRIDOR FACT SHEET

Owner(s) of the line DART (for the existing rail section)

Operator(s) of the line | DGNO

Trackage rights DGNO (between Carrollton and Lake Dallas, 13.7 miles)
Length of the corridor | 22.9 Miles (9.2 miles is Denton Branch Rail Trail)
Average trains per Two local switching trains.

weekday

Track summary = Single main track.

= 10 mph maximum speed.

» No passing sidings and no railroad signaling.
Railroad crossings = Thirty-eight (38) at-grade highway/railroad crossings.
» Three (3) grade-separated highway/railroad crossings
» Two (2) at-grade railroad/railroad crossings

Jurisdictions » Denton, Corinth, Lake Dallas, Hickory Creek, Lewisville,
and Carrollton.
Industrial sidings = 10 total
Corridor issues = All new track for entire corridor.
» Replace bridges on Trail portion between Denton and
Lake Dallas.

= Additional study needed to determine actual condition of
Lake Lewisville and Trinity River bridges.
* Need to add CTC signal system.

E-3 — McKinney Line Corridor Description

Corridor E-3 is a former Union Pacific Railroad line that extends between Plano and
McKinney, a distance of approximately 16.3 route miles. The milepost (MP)
designations covered during the inspection trip of July 9, 2003 were MP 282.1 at the
former St. Louis Southwestern Railroad (SSW or Cotton Belt) track in Plano and MP

298.4 at Mcintyre/ Collin County Road 274 in McKinney.

DART owns the entire right-of-way. The right-of-way is consistently 100 feet in width
north of Plano. Through Plano, the right-of-way is 40 feet to 60 feet in width. The Dallas
Garland & Northeastern (DGNO) has trackage rights between Stacy Road (FM2786)

and Sherman. The segment of track between the former SSW line in Plano and Stacy
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Road, a distance of approximately 8.4 miles, has not been in operation for 5 or 6 years.

A fact sheet summarizing the existing conditions and issues for the E-3 corridor is shown

in Exhibit 11-3.

EXHIBIT 1I-3

E-3 CORRIDOR FACT SHEET

Owner(s) of the line DART
Operator(s) of the line | DART/DGNO
Trackage rights None

Length of the corridor | 16.3 Miles

Average trains per
weekday

two local switching

Track summary

= Single track with 1 siding in McKinney. No railroad
signaling. Operated as yard limits with maximum speed of
10 mph. No service between Plano and approximately MP
290.5 (about 8 miles).

Railroad crossings

= Twenty-eight (28) at-grade highway/railroad crossings.
= Four (4) grade-separated highway/railroad crossings.
» One (1) at-grade railroad/railroad crossings.

Jurisdictions

Plano, Allen, Fairview, and McKinney

Industrial sidings

= Four

Corridor issues

All new track and rehabilitation of all bridges.

Issue of ending commuter rail service at DART station at
Parker Road or connecting to SSW (UP) track.

Need to add CTC signal system.

E-4 — Frisco Line Corridor Description

Corridor E-4 is a Burlington Northern and Santa Fe Railway (BNSF) line that extends
between Carrollton and Frisco, a distance of approximately 19.5 route miles. The
milepost (MP) designations covered during the hi-rail inspection trip of July 8, 2003 were
MP 700.5 in Carrollton and MP 681.03 in Frisco. The hi-rail inspection trip was ended
some 3.8 miles south of U.S. Highway 380 at MP 684.8 because of train traffic on the

line north of Frisco.
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The BNSF owns all of the right-of-way along the E-4 Corridor. The right-of-way is
consistently 100 feet in width with some locations being as much as 300 feet in width. A
fact sheet summarizing the existing conditions and issues for the E-4 corridor is shown
in Exhibit 11-4.

EXHIBIT 11-4

E-4 CORRIDOR FACT SHEET

Owner(s) of the line BNSF
Operator(s) of the line | BNSF

Trackage rights None

Length of the corridor | 19.5 Miles

Average trains per 12 to 14 (approximately half are rock trains)
weekday

Track summary » Single track with 1 siding at Hebron.

= No railroad signaling.

= Maximum speed is 48 mph.

Railroad crossings = Twenty-six (26) at-grade highway/railroad crossings.

» Six (6) grade-separated highway/railroad crossings.

» Two (2) at-grade railroad/railroad crossings and one (1)
over-crossing.

Jurisdictions = Carrollton, through The Colony, ends in Frisco.
Industrial sidings » Six
Corridor issues = High value homes along tracks in Frisco.

* Need to add CTC signal System.

E-5 — Midlothian Line Corridor Description

Corridor E-5 is a Burlington Northern and Santa Fe Railway (BNSF) line that extends
between Midlothian and the DART light rail station at Westmoreland Road in Dallas, a
distance of approximately 18.8 route miles. The milepost (MP) designations covered
during the hi-rail inspection trip of July 8, 2003 were MP 26.9 in Midlothian and MP 45.7

at the DART Westmoreland Station.

BNSF owns all of the right-of-way along the E-5 Corridor. DART has LRT operating

rights between the Westmoreland Station and Duncanville. The right-of-way is typically
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100 feet in width. A fact sheet summarizing the existing conditions and issues for the E-

5 corridor is shown in Exhibit I1-5.

EXHIBIT 1I-5

E-5 CORRIDOR FACT SHEET

Owner(s) of the line

BNSF

Operator(s) of the line

BNSF

Trackage rights

DART has LRT rights between DART Westmoreland Station
and Duncanville.

Length of the corridor

18.8 Miles

Average trains per
weekday

Four local

Track summary

» Single track without passing sidings (except at industries).
= No railroad signaling.
= Maximum speed is 20 mph.

Railroad crossings

= Twenty-five (25) at-grade highway/railroad crossings.
= Eight (8) grade-separated highway/railroad crossings.
= One (1) at-grade railroad/railroad crossing.

Jurisdictions

= Midlothian, through Cedar Hill, Duncanville, ends in Dallas.

Industrial sidings

= Sixteen (16) including auto facility, coal-fired power plant,
cement plant near Midlothian, and Cedar Hill Industrial
Park.

Corridor issues

= Track to be upgraded for higher speeds.

» Need to add CTC signal system.

= Communities along the line appear to be sparsely
populated.

E-6 Waxahachie Line Corridor Description

Corridor E-6 is a Burlington Northern and Santa Fe Railway (BNSF) line that extends

between Dallas and Waxahachie, a distance of approximately 30.7 route miles.

The

milepost (MP) designations covered during the hi-rail inspection trip of July 8, 2003 were

between MP 768.4 at Forest Avenue in Dallas and MP 796.7 in Waxahachie.

BNSF owns all of the right-of-way along the E-6 Corridor except for the 2.4 miles

between Dallas Union Station and Forest Avenue. Between Union Station and Forest

Avenue, the UP owns and dispatches the track. Union Pacific also has trackage rights
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to serve local industries. The right-of-way is typically 100 feet in width. A fact sheet

summarizing the existing conditions and issues for the E-6 corridor is shown in Exhibit 11-

6.

EXHIBIT 1I-6

E-6 CORRIDOR FACT SHEET

weekday

Owner(s) of the line BNSF
Operator(s) of the line | BNSF
Trackage rights UP
Length of the corridor | 30.7 Miles
Average trains per Six

Track summary

= Single track with passing sidings at Lancaster, Sterret, and
Armaglass.

= Automatic Block Signal (ABS) system with maximum
freight speed of 40 mph and passenger speed of 60 mph.

Railroad crossings

= Thirty-nine (39) at-grade highway/railroad crossings.
» Ten (10) grade-separated highway/railroad crossings.
» Two (2) at-grade railroad/railroad crossings.

Jurisdictions

» Waxahachie, through Red Oak, Lancaster, ends in Dallas.

Industrial sidings

= 24 with several at Sargent, Sterret, Service, and
Armaglass.

Corridor issues

= Communities along the line appear to be sparsely
populated.

= BNSF/UP at-grade railroad crossing at Forest Avenue is a
bottleneck for commuter rail operations.

= BNSF/UP at-grade railroad crossing near Grand Avenue is
a bottleneck for commuter rail operations.

W-1 Union Pacific Mainline Corridor Description

Corridor W-1 is a Union Pacific rail line that extends 37 miles from the T&P Terminal in

downtown Fort Worth to Union Station in downtown Dallas. The Union Pacific Mainline

between downtown Fort Worth and downtown Dallas is a Class | rail line that carries a

high volume of freight rail traffic, currently carrying approximately 30 trains per day. The

Union Pacific Railroad owns all of the right-of-way along the W-1 corridor. The railroad

right-of-way is typically 100 feet in width.

The Burlington Northern Santa Fe has

trackage rights for shared use of the mainline under agreement with the Union Pacific
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Railroad. The mainline is double tracked throughout the entire corridor, with Centralized

Train Control (CTC) signaling and maximum operating speed of 60 mph. A fact sheet

summarizing the existing conditions and issues for the W-1 corridor is shown in Exhibit

1-7.

EXHIBIT 1I-7

W-1 CORRIDOR FACT SHEET

Owner(s) of the line

Union Pacific Railroad

Operator(s) of the line

Union Pacific Railroad

weekday

Trackage rights BNSF
Length of the corridor | 37 Miles
Average trains per 30

Track summary

» Double tracks with Centralized Traffic Control Signaling

= Maximum operating speed is 60 mph.

= Garrett Yard (auto facility) is located near Hwy. 360 in
Arlington.

= Centennial Yard is located in Fort Worth.

Railroad crossings

= Thirty-five (35) at-grade highway/railroad crossings.
= Twenty-eight (28) grade-separated highway/railroad
crossings.

Jurisdictions

» Cities of Dallas, Grand Prairie, Arlington, and Fort Worth.
» Dallas and Tarrant Counties.

Industrial sidings

= Pioneer Paper, Pioneer South Central Inc., General
Motors, Great Industrial Southwest District.

Corridor issues

= High volume freight traffic.

= Tower 55 congestion.

= Planned new intermodal terminal location to be
determined.

» Capacity of Dallas Union Station and Fort Worth T&P
Station limited by existing rail activity.

W-2 Hulen/DEWIA Line Corridor Description

Corridor W-2 consists of approximately 26 miles of the Cotton Belt Line from Dallas-Fort

Worth International Airport (DFWIA) (MP 610.0) to Fort Worth (MP 632.0) and

approximately 6 miles of the Southwest Extension from downtown Fort Worth to Hulen

Street.
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An inspection of the Cotton Belt from SH 121 to Fort Worth was performed on August
26, 2003 and an inspection of the Southwest Extension was performed on September
18, 2003. The Cotton Belt track was also inspected by riding the Tarantula Excursion
Train on August 30, 2003, from the Tarantula Train Depot in Grapevine to the Fort Worth

Stockyards.

DART owns the Cotton Belt from DFW Airport to Tower 60 in Fort Worth. DART leases
the track to the Fort Worth and Western Railroad and the City of Grapevine has trackage
rights for the Tarantula excursion train operating on the track between Grapevine Station
and the Fort Worth Stockyards. The maximum operating speed over the Cotton Belt is
25 mph and the train traffic is controlled by track warrants. A fact sheet summarizing the

existing conditions and issues for the W-2 corridor is shown in Exhibit 11-8.
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EXHIBIT 11-8

W-2 CORRIDOR FACT SHEET

Owner(s) of the line

DART

Operator(s) of the line

Fort Worth & Western Railroad

Trackage Rights

Fort Worth & Western Railroad

Length of the corridor

32 Miles including Fort Worth Southwest Extension.

Average trains per
weekday

Two passenger trains daily; freight trains average three per
week.

Track summary

» Single Track; speed varies between 10 mph and 25 mph.
= Train traffic control by track warrant.
» Hodge Yard is located in Fort Worth.
= Grapevine Station is located in Grapevine on Main Street.

Railroad crossings

= Thirty-six (36) at-grade highway/railroad crossings.
» Eight (8) grade-separated highway/railroad crossings.

Jurisdictions

= Cities of Grapevine, Colleyville, Hurst, North Richland
Hills, and Fort Worth.
= Tarrant County.

Industrial sidings

» Grapevine, Hodge, Fort Worth.

Corridor issues

» UPPR crossing diamond located at MP 627.72; UPPR is
upgrading the existing DART track from MP 627.73 to MP
630.60 (Deen Road). This is a joint effort between UPRR
and BNSF for directional running with northbound trains on
UP and southbound trains on BNSF.

= Existing timber trestle bridges are in need of
repair/replacement.

= Capacity of T&P Station in Fort Worth limited by existing
rail activity.

= Existing track in poor condition.

= Southwest extension should extend to Hulen Street in Fort
Worth.

W-4 — Cleburne Line Corridor Description

Corridor W-4 is a 29-mile corridor extending from the Intermodal Transportation Center

and T&P Terminal in downtown Fort Worth south, paralleling the Burlington Northern

Santa Fe (BNSF) mainline to the communities of Crowley, Burleson, Joshua, and

Cleburne. The corridor also parallels the highway alignments of IH-35, SH 174, and the

planned Southwest Parkway. The W-4 corridor extends from the T&P Terminal in

downtown Fort Worth south to the communities of Crowley, Burleson, Joshua, and

Cleburne.
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The BNSF owns the railroad right-of-way from MP 344.86 to MP 319 and beyond. The
Union Pacific owns the right-of-way from MP 344.38 to MP 344.86 and the BNSF has
trackage rights to also operate over this section. A fact sheet summarizing the existing
conditions and issues for the W-4 corridor is shown in Exhibit 11-9.

EXHIBIT 11-9

W-4 CORRIDOR FACT SHEET

Owner(s) of the line BNSF
Operator(s) of the line | BNSF

Trackage rights BNSF operates over UPRR MP 344.38 to MP 344.86
Length of the corridor | 29 Miles

Average trains per Approximately 27 freight trains.

weekday

Track summary » Single track with passing tracks at Cleburne, Joshua,

Crowley, Burleson, and Fort Worth.
= Maximum operating speed is 79 mph.
= BNSF has yards at Cleburne and Fort Worth.
» Track is controlled by Centralized Traffic Control signaling.

Railroad crossings » Thirty-one (31) at-grade highway/railroad crossings.
» Twelve (12) grade-separated highway/railroad crossings.
Jurisdictions = Cities of Cleburne, Joshua, Crowley, Burleson, and Fort
Worth.
= Tarrant and Johnson Counties.
Industrial sidings = Johns Manville Products, Rubbermaid.
Corridor issues = Hampton Road overpass was under construction at

approximate MP 332.0.

= Sycamore Strip Airport is located at approximate MP
336.0.

» BNSF Main Line from Temple to Fort Worth carries a high
volume of freight traffic.

EVALUATION OF ALTERNATIVES

Each alternative considered was evaluated with a set of performance indicators. The
corridors were scored based upon a five-point system, with five indicating a “good” score
and one indicating a “poor” score. The individual criteria scores were then added to
reflect a total score for each alternative, including a performance benchmark

representing the overall cost effectiveness of each option. Although the benchmark is
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not identical to that currently in use by the Federal Transit Administration in the official

New Starts Alternatives Analysis process to evaluate cost effective transit investments, it

is similar enough in nature to allow reasonable conclusions to be drawn.

The list of performance indicators follows:

1.

Performance benchmark — Reflects the relative benefit per rider by calculating the
annualized cost per annual rider. Represents a balance of capital cost and the use
of the system. The RRCS Performance Benchmark is a measure used to normalize
the evaluation of each of the corridors with various lengths, costs, and ridership.
This benchmark is a “cost effectiveness” measure using the annualized capital cost,
annualized operating cost, and annualized ridership producing a resulting calculation
of annual cost per rider. It is similar to the original Federal Transit Administration’s
cost effectiveness index. The one now being used by FTA adds in the additional
considerations for travel time savings and user benefits.

Total daily ridership forecast — The average number of riders using the system on a
daily basis. Reflects the usefulness and attractiveness of the system.

One-way trip time — The total time, in minutes, that a train or bus takes to travel from
the terminal station at one end of a route to the terminal station at the other end of
the route. The faster the one-way trip time, the more riders the system is likely to
attract.

Estimated capital cost — The estimated capital cost to construct the system.
Systems with lower capital cost are preferred over those with higher capital cost.
Estimated annual O&M cost — The estimated cost to operate and maintain the
system on an annual basis. Systems with lower O&M cost are preferred over those

with higher O&M cost.
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6.

10.

Local authority and funding — The existence of a local transportation authority and
the availability of funding reflect local support and are required for the system to be
constructed and operated in a more timely manner than if an authority and funding
were not in place.

Community acceptance — Reflects the degree to which the local communities accept
or reject the proposed corridor improvements and transit system. Solid support for a
particular system is desirable.

Ease of implementation — The degree of ease of difficulty that might be expected to
construct and implement a proposed system. A system that is easy to implement
because right-of-way acquisition, environmental issues, station site locations, and
other major elements of a transit system are easily accommodated or are known are
more likely to be completed on schedule and within budget.

Connectivity with existing and planned transit operations — The compatibility of the
proposed transit system with any existing or planned transit service. Technology that
is compatible with connecting transit services may preclude the need for riders to
transfer between modes rather than to remain on the same train or bus to, or near,
their destination. The ability to interline service is more convenient for riders and
allows faster trip times, which could attract more riders to the service.

Compatibility with freight railroad operations — The ability to operate the proposed
service and technology with freight railroad operations. |If track is jointly used in
railroad right-of-way, the transit service must use FRA compatible equipment. If the
equipment is not “compatible” the transit operation must use new, separate tracks.
Transit operations that are compatible with freight railroad operations may be able to
share railroad trackage and facilities, which may result in savings in both capital and

operating cost as well as the implementation schedule for the proposed system.
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11.

12.

13.

Serves area of unmet mobility need — The ability of the proposed transit system to
potentially serve unmet mobility needs, especially with respect to roadway capacity.
The severity of the current and projected deficiency in roadway capacity determines
whether the proposed transit service will have any noticeable impact upon roadway
congestion. Because most roadways already have moderate to severe deficiencies
in capacity, the implementation of transit service may not appear to have any effect
upon roadway congestion. If new traffic lanes are constructed, they are immediately
filled with cars due to the unmet roadway capacity need. The implementation of
transit service will result in the removal of some of the traffic, which will allow some of
the unmet need to be filled. The more ridership the transit system attracts from
roadways, the more the unmet need for capacity can be alleviated.

Impact upon adjacent highways and air quality — The potential impact of a proposed
transit service on adjacent highways express as an equivalent number of traffic lanes
in each direction. The impact upon air quality is assumed to be proportional to the
number of equivalent traffic lanes. The higher the number of equivalent traffic lanes,
the greater the benefit the transit system will have on highway congestion and
construction and air quality.

Transit oriented development potential — The ability of the proposed transit service to
attract growth and development along the system, especially at station locations.
Usually, systems with higher ridership attract growth and development at a faster

pace than do systems with low ridership.

DEVELOPMENT OF RIDERSHIP FORECASTS

Performance Indicator 2, Total Projected Daily Ridership, is a critical performance

criterion when evaluating the viability of different scenarios. Average weekday ridership
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is often generated by a set of mathematical models that use, as input, the digitally coded
transportation system as well as the study area’s land use and demographics scenario,
and generate projected average weekday riders for each line in the transit network. A
series of statistical and behavioral relationships constitute the body of these simulation

models.

The state of the practice of travel demand modeling breaks up the process into four
sequential steps intended to simulate the decision-making behavior of a given traveler

and is composed of the following four steps:

1. Trip Generation — the process of estimating the number of trips produced by and
attracted to each zone.

2. Destination Choice — the process of linking trip productions and attractions across
the region.

3. Mode Choice — the process of estimating the number of person trips using a
particular mode of travel between zones.

4. Trip Assignment (Roadway and Transit Route Choice) — the process of loading auto

and transit trips onto the roadway and transit networks in the region.

Exhibit 11-10 illustrates the order and flow of this process.
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EXHIBIT 11-10

FOUR STEP TRAVEL DEMAND FORECASTING PROCESS

Urban - —gg Q‘ 7 — Trip TE Y
Activity [EPR]IIIIA| ~ Generation MM M M
é Choice

! '

Destination
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Mode

Roadway Transit
Route Route
Choice Choice

=

Source: NCTCOG

Model development and calibration typically follows this sequential process with each of
the four steps iteratively adjusted until the highway, or transit, assignment yields results
that closely replicate observed values. When the calibrated travel model steps have
been defined for an observed base year, then future year travel demand can be
projected for a given planning horizon year. The Dallas-Fort Worth Regional Travel
Model (DFWRTM) was used to estimate year 2030 average weekday riders for each
corridor alternative. The DFWRTM is the regionally approved travel-forecasting model

used for all corridor planning analysis in the Dallas-Fort Worth area. The 2030
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demographic scenario used in this analysis was adopted as the official set of population
and employment forecasts for the region. Each RRCS corridor was evaluated under
2030 conditions, with varying station locations, interlining assumptions, and modal

(regional rail, light rail, and bus rapid transit) assumptions.

In order to streamline the development of travel forecasts for the study, the various
feasible modal alternatives for each corridor were combined into a series of system
alternatives for forecasting. Several of the corridors also serve travel markets that
interact or compete with each other, so it was important to design the system forecasts
to minimize this interrelationship as much as possible. Travel demand forecasts for four
Rail System Alternatives were developed initially. Exhibit II-11, Exhibit I-12, Exhibit II-
13, and Exhibit 1I-14 show the combinations of regional and light rail in the RRCS
corridors. In addition, a Bus Rapid Transit System Alternative was developed and
forecasts prepared. The BRT System Alternative is shown in Exhibit 1I-15. Ridership

summaries for these alternatives are included later in this chapter.

In addition to the assumptions pertaining to different technologies and operating
characteristics (station locations, headways, operating speeds, and supply of feeder
buses at stations), each system alternative had a different configuration of transit options

in other planning corridors.

Rail System Modeling Alternative 1

Rail System Alternative 1, shown in Exhibit 1I-11, included regional rail in the W-2
FW&W/Cotton Belt, W-3 Trinity Railway Express and W-4 BNSF Fort Worth to Cleburne

corridors in the west and in E-1 Trinity Railway Express, E-4 BNSF Carrollton to Frisco
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and E-6 BNSF Dallas to Waxahachie corridors in the east. The W-2 and W-4 corridors
and the W-3 and E-1 Trinity Railway Express Corridors and the Dorothy Spur were

interlined. All were evaluated with 20-minute peak and 60-minute off-peak headways.

Rail System Modeling Alternative 2

Rail System Alternative 2, shown in Exhibit 11-12, included regional rail in the W-1 UP
Fort Worth — Dallas, W-4 BNSF Fort Worth to Cleburne corridors in the west and the E-2
DART/MKT Carrolton to Denton, E-3 DART Plano to McKinney and the E-5 BNSF
Duncanville to Midlothian corridors in the east. None of these corridors were interlined
and the W-4 Corridor was different from Alternative 1 with a routing change near the Fort
Worth Central Business District to include a stop at the T&P Building. All were evaluated

with 20-minute peak and 60-minute off-peak headways.

Rail System Modeling Alternative 3

Rail System Alternative 3, shown in Exhibit 11-13, included regional rail in the W-2 FW&W
Cotton Belt through to southwest Fort Worth and light rail in the W-1 UP Fort Worth —
Dallas, E-2 DART/MKT Carrolton to Denton, E-3 DART Plano to McKinney and the E-6
BNSF Dallas to Waxahachie corridor. The W-1 UP Fort Worth — Dallas corridor and the
E-6 BNSF Dallas to Waxahachie corridor were not interlined, but the E-2 DART/MKT
Carrolton to Denton Corridor was evaluated as an extension of the DART NW/SE LRT
line and the E-3 DART Plano to McKinney was evaluated as an extension of the DART
North Central LRT line. The regional rail headways were as in the previous alternatives,
20-minute peak and 60-minute off-peak. The light rail service was evaluated at 10-
minute peak and 20-minute off-peak headways, as is currently operated in the DART

LRT system.
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Rail System Modeling Alternative 4

Rail System Alternative 4, shown in Exhibit 1I-14, included both regional rail and light rail
options. The W-3/E-1 Trinity Railway Express corridor was interlined with the Fort Worth
Southwest extension of the W-2 corridor service as regional rail. The E-5 BNSF
Duncanville to Midlothian corridor service was evaluated as an extension of the DART
West Oak CIliff light rail and the E-4 BNSF Carrolton to Frisco line as an extension of the
DART NWI/SE LRT line. As before, the regional rail was tested at 20-minute peak and
60-minute off-peak headways, and the light rail at 10-minute peak and 20-minute off-

peak headways.

Bus Rapid Transit System Modeling Alternative

A fifth alternative was also developed to evaluate Bus Rapid Transit system alternatives
throughout the RRCS corridors. This option used roadway, rail bed, and portions of the
High Occupancy Vehicle system already contained in the 2004 update to Mobility 2025,
used as the background for the forecasts. The BRT service was evaluated in exclusive
right-of-way as no other vehicles would be allowed on the running ways. The BRT

System Alternative is shown in Exhibit 11-15.
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EXHIBIT 1I-11

REGIONAL RAIL CORRIDOR STUDY — RAIL SYSTEM MODELING ALTERNATIVE 1
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EXHIBIT 11-12

REGIONAL RAIL CORRIDOR STUDY — RAIL SYSTEM MODELING ALTERNATIVE 2
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EXHIBIT 11-13

REGIONAL RAIL CORRIDOR STUDY — RAIL SYSTEM MODELING ALTERNATIVE 3
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EXHIBIT 1I-14

REGIONAL RAIL CORRIDOR STUDY — RAIL SYSTEM MODELING ALTERNATIVE 4
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EXHIBIT 1I-15

REGIONAL RAIL CORRIDOR STUDY — BRT SYSTEM MODELING ALTERNATIVE
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Final Recommended Model Alternative

The four rail system modeling alternatives and the BRT system modeling alternative
system alternatives and the BRT system alternative were reviewed in order to identify
the best option for each RRCS Corridor. The corridor specific ridership for each model
alternative (regional rail, light rail, and bus rapid transit) was taken from the rail system
or BRT system alternative with the highest average weekday corridor riders. The
ridership was then used in the evaluation of each corridor/modal alternative using the

performance indicators discussed earlier this chapter.

The resulting “score” from the performance indicators for each corridor and modal option
was compared, and the best performer selected. For example, regional rail, light rail,
and bus rapid transit were all evaluated for the E-2 Corridor. Regional rail was part of
the Rail System Modeling Alternative 2 travel forecast, E-2 light rail was part of the Rail
System Modeling Alternative 3 forecast and E-2 BRT was part of the BRT System

Modeling Alternative forecast.

The set of indicator values for each option in each corridor can be found in the various
presentations developed throughout the stages of the project, contained in the CD-ROM
accompanying this document. Based on this evaluation, a final set of recommendations
was developed, identifying one technology and operating scenario for each corridor.
These were combined into a final complete regional rail system (no BRT options were
recommended), the Final Run Recommended Modeling Alternative shown in Exhibit 1l-

16.
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Unlike the Rail System Modeling Alternatives for this effort, the Final Run
Recommended Alternative included interlining of some of the RRCS Corridors with

others in the background rail system of the Mobility 2025 — 2004 Update. Interlining

occurs when a rail corridor connects with another in a manner that could allow for no-
transfer/one seat service throughout both corridors. For example, Corridor E-2 was
interlined along the BNSF Corridor and the TRE Corridor to allow one seat service from
Denton to the Dallas CBD and vice versa (shown in light orange on the following map).
In addition, E-2 was interlined with the eastern portion of the Cotton Belt Corridor to
allow one seat service from Denton to Dallas/Fort Worth International Airport (shown in
solid red on the following map). This interlining or one seat service is shown in Exhibit
VIII-15 with separately colored lines along the corridors. Corridor E-3 was interlined
from McKinney through downtown Dallas to the end of the West Oak CIiff line in
southwest Dallas. Corridor E-4 was interlined along the BNSF and the TRE, providing

one seat service from Frisco to the Dallas CBD.
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EXHIBIT 1I-16

REGIONAL RAIL CORRIDOR STUDY
FINAL RUN RECOMMENDED ALTERNATIVE
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Ridership Results

Exhibit II-17 presents average weekday ridership for each of the modal alternatives in
the study. This information resulted from Rail System Alternatives 1 through 4 and the
BRT System Alternative and was used to help identify the most reasonable options for
each corridor for inclusion in the Final Run Recommended Alternative.

EXHIBIT 11-17

AVERAGE 2030 WEEKDAY RIDERSHIP: MODEL ALTERNATIVES 1-4 AND BRT

Corridor Regional Rail Bus Rapid Transit Light Rail
W-1 15,000 22,400 32,800
W-2 11,700 9,800 -
W-3 8,300 - -
W-4 5,900 7,600 -
E-1 9,800 - -
E-2 4,100 6,800 8,800
E-3 6,600 8,600 10,300
E-4 7,500 - 8,400
E-5 4,200 5,300 8,000
E-6 6,100 - 10,500

Source: NCTCOG-DFWRTM

Note: Ridership in this table comes from the travel forecasts for the Rail System Alternatives 1
through 4 and the BRT System Alternative under which the technology or mode performed the
best, not from the Final Run Recommended Alternative.

Regional rail ridership values are included in this table for the TRE Corridor (E-1 and W-
3) for comparison purposes only. As noted previously in this report, the TRE Corridor
was not part of the detailed corridor evaluation. It is also important to note that the
ridership included under the various technologies for each corridor comes from the
Alternative under which that corridor performed the best from a ridership perspective
(see Exhibit 11-18). In some cases the Exhibit II-17 data is higher than the final ridership
data because the combination of corridors included in each Rail System Alternative
(Alternatives 1 through 4) attempted to isolate corridors from those nearby that could

potentially compete for riders.
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The Final Run Recommended Modeling Alternative ridership is shown in Exhibit VIII-18.
The year 2007 and 2030 ridership is included, along with adjusted ridership. The year
2007 forecast was prepared to assist in recommendations for near- or long-term
implementation needs (see Exhibit 1I-3 in Chapter II). This particular demographics
scenario was partly chosen due to the availability of socio-economics and land use
datasets and coded background networks. Analysis of demand and the respective costs
under the staging horizon years helps to determine the impact of demographics growth
on each of the alternatives. Consequently, it can lead to the identification of corridors
that exhibit the highest potential for priority implementation. The results of the staging

analysis are shown in Chapter Il of this report, Exhibit II-3.

As mentioned previously, the Final Run Recommended Alternative included interlining of

some of the RRCS Corridors with others in the background Mobility 2025 — 2004 Update

rail network. In order to reflect the benefits this interlining provides, ridership in the

interlined corridors (E-2, E-3, E-4) was reported differently.

It is assumed that interlining benefits are not reflected in station ridership data along a
given corridor, the sum of which constitutes total corridor ridership. These adjustments
were based on rail link gateway volumes at the terminus of each of these corridors. The
rail link volumes for the Final Run Recommended Alternative for 2007 and 2030 are
shown in Exhibit [1-19 and Exhibit 1I-20. For example then, Exhibit 11-20 shows 9,570
daily riders in the E-3 Corridor on the link just north of the DART system connections.
This was rounded to 9,600 daily riders for use in the final performance indicator
summary for the RRCS effort and is reported as the E-3 Corridor ridership in Exhibit II-

18.
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EXHIBIT 11-18

AVERAGE 2007 AND 2030 DAILY REGIONAL RAIL RIDERSHIP
IN THE FINAL RUN RECOMMNEDED MODELING ALTERNATIVE

Corridor 2007 Ridership 2030 Ridership 2030 Ridership
Adjusted
W-1 9,900 11,600 11,600
W-2 7,900 9,400 9,400
W-3 7,400 8,300 8,300
W-4 3,300 5,000 5,000
E-2 4,300 5,700 6,200*
E-3 5,000 7,100 9,600*
E-4 3,000 5,500 6,500*
E-5 2,100 3,200 3,200
E-6 2,700 4,000 4,000

* Adjusted ridership
Source: NCTCOG-DFWRTM
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EXHIBIT 11-19
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EXHIBIT 11-18
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Analysis of patronage forecasts also entailed detailed reviews of projected passenger
boardings and alightings at each station. Station access forecasts by walk, auto, and
feeder bus were checked for accuracy and reasonableness. Such detailed scrutiny of
data ensures the identification of potential coding errors and helps with the equilibration
of feeder bus supply at each station. Corridor line ridership is the sum of demand at
stations along a given line. Exhibit 1I-21 and Exhibit 11-22 present ridership by station for

eastern and western corridors, respectively.

It is important to note; however, when referring to the station activity in the previous
exhibits that the final line ridership for Corridors E-2, E-3 and E-4 does not match that
shown in Exhibit 1I-20 as the adjustment for interlining benefits for relevant corridors was

only done for the total corridor riders, not station by station.
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EXHIBIT 11-19

EASTERN CORRIDORS BOARDINGS BY STATION

Regional Rail Boardings

Corridor Stations 2007 2030
E-2 Downtown Denton 390 570
Medical Center 570 960
Lewisville North/FM407 580 750
Lewisville CBD 590 680
Lewisville South 1,190 1,440
Downtown Carrollton/Belt Line 1,010 1,340
Line Ridership 4,330 5,740
E-3 McKinney Central LRT/RR 250 382
McKinney North 350 1,076
Fairview/FM1378 760 1,233
Stacy 440 696
FM2170 1,300 1,565
Legacy Drive 250 237
Spring Creek 680 757
Parker Road 920 1,139
Line Ridership 4,950 7,085
E-4 Frisco North 390 1,400
Frisco CBD/FM 720 550 1,200
South Frisco 490 570
Hebron 670 900
Windhaven/Austin 190 300
Downtown Carrollton/Belt Line 730 1,200
Line Ridership 3,020 5,570
E-5 Westmoreland 932 1,399
Camp Wisdom/Main 498 582
Cedar Hill CBD 494 695
Cedar Hill/Midlothian/Lo 55 109
Midlothian Central 142 380
Line Ridership 2,121 3,165
E-6 Union Station 1,180 1,740
Loop12/Walton Walker 190 250
IH-20/Langdon 90 140
Lancaster CBD 640 780
Red Oak 320 500
Waxahachie/287 160 400
Waxahachie CBD 160 220
Line Ridership 2,740 4,030

Source: NCTCOG-DFWRTM-Final Run Recommended Alternative
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EXHIBIT 11-20

WESTERN CORRIDORS BOARDINGS BY STATION

Regional Rail Boardings
Corridor Stations 2007 2030
W-1 ITC Terminal 1,780 2,010
Texas Wesleyan 410 430
Oakland/Rosedale 730 770
Handley/SH180 440 510
Cooks Lane 750 1,000
Arlington UTA Center 690 710
SH 360 1,190 1,400
Grand Prairie 480 530
NAS 280 340
Westmoreland 460 540
Union Station 2,700 3,400
Line Ridership 9,910 11,640
W-2 North DFW 460 570
Grapevine Main 390 450
Colleyville 170 200
DFW 13" Station 930 1,250
Main/Davis 480 520
Loop 820/North Richland Hills 530 570
Beach/Meacham 380 490
Stockyard/28™ 550 630
ITC Terminal 1,700 1,920
T&P Building 340 380
Medical (Penn/Summit) 560 630
Berry/TCU 520 620
Seminary 440 500
Hulen 480 670
Line Ridership 7,930 9,400
W-4 ITC Terminal 980 1,440
T&P Building 340 470
Medical 300 350
Berry/TCU 150 220
IH 820/McCart 290 380
Sycamore School Rd 680 890
Crowley Main St. 320 520
Joshua 70 200
Cleburne North 30 120
Cleburne Intermodal Terminal 120 250
Burleson 50 130
Line Ridership 3,330 4,970

Source: NCTCOG-DFWRTM-Final Run Recommended Alternative
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PERFORMANCE EVALUATION

Exhibit 11-23 includes a summary of the performance for each corridor, based on the final
recommendations for the project and using the performance indicators presented earlier
in this chapter. Interim versions of this table are contained in the accompanying CD-
ROM, as part of the various presentations that were offered to the Policy/Technical

Committees throughout the project.
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PERFORMANCE SUMMARY BY CORRIDOR

EXHIBIT 11-21

Evaluation E-2 Score E-3 Score E-3 Score E-4 Score E-5 Score E-6 Score W-1 Score W-2 Score W-4 Score
Criteria Regional Regional Light Rail Regional Regional Regional Regional Regional Regional
Rail Rail Rail Rail Rail Rail Rail Rail
Performance $10.37 5 $6.75 5 $8.90 4 $7.50 4 $14.55 4 $17.98 4 $10.40 5 $10.62 5 $12.49 5
Benchmark
(Annual cost
per annual
rider)
(see pg. VIII-15)
Total Daily 6,200 4 9,600 4 9,600 4 6,500 3 3200 2 4,000 3 11,600 5 9,400 4 5,000 3
Ridership
Forecast
One-way Trip 39 5 28 5 33 4 33 5 32 5 53 5 47 3 61 2 52 3
Time (minutes)
Estimated $238.60 5 $234.70 5 $312.80 4 $161.40 5 $169.50 5 $265.70 4 $434.9M 3 $366.10 3 $229.6M 3
Capital Cost
(millions)
Estimated $11.50 4 $7.40 4 $11.00 3 $9.40 5 $9.10 4 $13.80 5 $15.6M 3 $21.2M 2 $15.0M 3
annual O&M
Cost (millions)
Local Authority | DCTA org. 5 None 1 None 1 None 1 None 1 None 1 None 1 None 1 None 1
and Funding exists and
funding is
available.
Community Community 5 Community | 3 Community 3 Community | 3 Community 3 Community |3 Community is | 4 Communities | 5 Communities | 5
Acceptance has may be open may be open may be open may be open may be open opento are open to are open to
approved to to to to to acceptance acceptance acceptance
sales tax to acceptance acceptance acceptance acceptance acceptance of regional of regional of regional
fund regional of regional of light rail. of regional of regional of regional rail service. rail service. rail type
rail type rail type rail type rail type rail type service.
system service. service. service. service.
Ease of Right-of-way | 4 DART owns |5 Light rail 4 Use of right- | 4 Use of right- | 4 Use of right- | 2 UPRRowns |1 DART and 4 BNSF and 4
Implementation | is owned and right-of-way requires of-way must of-way must of-way must ROW and FW&W own FW&W own
controlled by and controls separate be be negotiated be Tower 55 ROW. ROW.
Denton local freight tracks or negotiated with the negotiated congestion
County and operations. FRA with the BNSF. with the restricts
DART. approved BNSF. BNSF and capacity.
Relocation of time the UP.
trail will be separation. Flyover of
necessary the UP will
before track be required
can be at Forest
constructed. Avenue.
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Evaluation E-2 Score E-3 Score E-3 Score E-4 Score E-5 Score E-6 Score W-1 Score W-2 Score W-4 Score
Criteria Regional Regional Light Rail Regional Regional Regional Regional Regional Regional
Rail Rail Rail Rail Rail Rail Rail Rail
Connectivity Regional rail | 3 Regional rail | 2 Light rail 5 Regional rail | 4 Regional rail | 4 Regional rail | 4 Regional rail | 5 Regional rail | 5 Regional rail | 4
with Existing will require will require allows will require will require will access allows allows allows
and Planned transfer to transfer to interlining transfer to transfer to Dallas Union interlining interlining interlining
Transit DART at DART at with DART in DART at DART at Station and with TRE and with TRE, with TRE and
Operations Carrollton for Plano. Plano without Carrollton for Westmore- could be DART LRT, transfers transfers with
some route transfers. some route land. interlined and transfers with The T, The T.
choices. choices. with the TRE to buses. and
if practical. connects to
DFW APM.
Compatibility Compliant 5 Compliant 5 Not 2 Regional rail | 3 Regional rail | 4 Regional rail | 4 Compliant 4 Compliant 5 Compliant 4
with Freight regional rail regional rail compatible equipment is equipment is equipment regional rail regional rail regional rail
Railroad is compatible is with freight compatible. compatible. will have to is compatible is compatible is compatible
Operations with local compatible operations be compliant with freight with freight with freight
freight with local unless time to be RR railroad railroad
operations. freight separated compatible. operations. operations. operations.
operations. and FRA
waiver
approved.
Serves Area of | Roadway 2 Servesarea |5 Servesarea |5 Serves area | 4 Roadway 1 Roadway 1 Roadway 2 Roadway 2 Roadway 2
Unmet Mobility | capacity of the most of the most of severe capacity capacity capacity capacity capacity
Need deficiency severe severe capacity deficiency deficiency deficiency deficiency deficiency
moderately capacity capacity deficiency not severe not severe low to low to low to
severe deficiency deficiency moderately moderately moderately
severe severe severe
Impact Upon Benefit to 4 Benefit to 4 Benefit to 4 Benefit to 4 Benefit to 4 Benefit to 4 Transit 5 Transit 4 Transit 4
Adjacent adjacent adjacent adjacent adjacent adjacent adjacent benefit to benefit to benefit to
Highways and highway is highway is highway is highway is highway is highway is highway is highway is highway is
Air Quality equivalent to equivalent to equivalent to equivalent to equivalent to equivalent to equivalent to equivalent to equivalent to
(see pg. llI-1 for | 1-lanein 1-lane in 1-lane in 1-lane in 1-lane in 1-lane in 2-lanes in 1-lane in 1-lane in
explanation) each each each each each each each each each
direction direction. direction. direction. direction direction direction on direction on direction on
adjacent the adjacent the adjacent
freeway. freeway. freeway.
Transit TOD 2 TOD 2 TOD 2 TOD 2 TOD 2 TOD 2 TOD 3 TOD 3 TOD 3
Oriented potential potential potential potential potential potential potential potential potential
Development exists. exists. exists. exists. exists but is exists but is exists but is exists but is exists but is
Potential likely to likely to likely to likely to likely to
develop develop develop develop develop
slowly as on slowly as on slowly as on slowly as on slowly as on
TRE. TRE. TRE. TRE. TRE.
TOTAL SCORE 53 50 47 46 43 42 44 45 44
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The following section describes the performance of each corridor, relating the various
indicators to the overall score received. This same information is shown in tabular form

in Exhibit [1-21. The order in which they are listed is not significant.

E-2 — Denton Line Corridor-Regional Rail

The E-2 Corridor scored the highest of all corridors included in the evaluation, with a
total of 53 points. The Performance Benchmark was $10.37 (score = 5 points), based
on a total daily ridership forecast of 6,200 daily riders (score = 4 points) and an
estimated annual operating and maintenance cost of $11.5 million (score = 4 points).
The total capital cost for the development of regional rail in this corridor was estimated to
be $238.60 million (score = 5 points). Estimated trip time to travel one-way the length of
the corridor is 39 minutes (score = 5). The project has the advantage of the existence of
a local authority, with the Denton County Transportation Authority being in place to
develop and financially support the project (score = 5 points). Community Acceptance is
clear by the presence of the transportation authority (score = 5 points). The right-of-way
is owned and controlled by DART and the City of Denton, making implementation
relatively straightforward, but there is a bicycle/pedestrian trail in a portion of the corridor
that will have to be relocated (score = 4 points). Use of Federal Railroad Administration
(FRA) compliant regional rail technology in the corridor will require a transfer to the
DART system at Carrollton to access other transit options in the region (score = 3
points), but is compatible with local freight operations (score = 5 points). The roadway
capacity deficiency in the parallel corridor is moderately severe, so the E-2 regional rail
implementation would moderately assist with unmet mobility needs (score = 2 points).

However, the ridership projections for the corridor are equivalent to one lane of vehicular

11-40



traffic in each direction, thereby aiding air quality efforts in the region (score = 4 points).

Some transit oriented development potential exists (score = 2 points).

E-3 — McKinney Line Corridor — Regional Rail/Light Rail (Intermediate Light Rail)

The E-3 Corridor was considered as both a Regional Rail Corridor and an Intermediate
Light Rail Corridor. Given the presence of DART Light Rail to Plano, the ability to extend
a single track Light Rail line north to McKinney was considered feasible. This corridor
scored well under both technology scenarios, with a total of 50 points for Regional Rail

and 47 points for Light Rail.

The regional rail performance benchmark was $6.75 (score = 5 points), based on a total
daily ridership forecast of 9,600 daily riders (score = 4 points) and an estimated annual
operating and maintenance cost of $7.4 million (score = 4 points). The total capital cost
for the development of regional rail in this corridor was estimated to be $234.70 million
(score = 5 points). Estimated trip time to travel the length of the corridor is 28 minutes
(score =5 points). The project has no existing transit authority or funding designated for
it at this time (score = 1 point), but the surrounding community may be open to accepting
a regional rail type of service (score = 3 points). The right-of-way is owned and
controlled by DART, making implementation relatively straightforward (score = 5 points).
Use of Federal Railroad Administration (FRA) compliant regional rail technology in the
corridor will require a transfer to the DART system at Plano in order to access other
transit options in the region (score = 2 points), but is compatible with local freight
operations (score = 5 points). The roadway capacity deficiency in the parallel corridor is
severe, so the E-3 regional rail implementation would assist with unmet mobility needs

(score = 5 points). The ridership projections for the corridor are equivalent to one lane of
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vehicular traffic in each direction, thereby aiding air quality efforts in the region (score = 4

points). Some transit oriented development potential exists (score = 2 points).

The light rail performance benchmark was $8.90 (score = 4 points), based on a total
daily ridership forecast of 9,600 daily riders (score = 4 points) and an estimated annual
operating and maintenance cost of $11 million (score = 3 points). The total capital cost
for the development of a single track light rail operation in this corridor was estimated to
be $312.8 million (score = 4 points). Estimated trip time to travel the length of the
corridor via light rail is 33 minutes (score = 4 points). The project has no existing transit
authority or funding designated for it at this time (score = 1 point), but the surrounding
community may be open to accepting a light rail type of service (score = 3 points). Light
rail requires separate tracks or FRA approved time separation (score = 4 points), but
would allow for interlining with the DART system without any transfer required (score = 5
points). Light rail would not be compatible with freight operations in the corridor unless
time separated and FRA waiver approved (score = 2 points). The roadway capacity
deficiency in the parallel corridor is severe, so the E-3 light rail implementation would
assist with unmet mobility needs (score = 5 points). The ridership projections for the
corridor are equivalent to one lane of vehicular traffic in each direction, thereby aiding air
quality efforts in the region (score = 4 points). Some transit oriented development

potential exists (score = 2 points).

The final recommendation for the E-3 corridor was a combination of characteristics of
both regional rail and light rail designated “Intermediate Light Rail.” The station spacing
suggested in the more rural sections of the corridor was more akin to regional rail

spacing, with closer station spacing (more like light rail service) closer to the DART
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system. Initially mostly single track construction, with passing sidings, is also
recommended. Provisions for future double track construction is suggested for

consideration as implementation of service is pursued.

E-4 — Frisco Line

The E-4 Corridor scored 46 points in the overall evaluation. The Performance
Benchmark was $7.50 (score = 4 points), based on a total daily ridership forecast of
6,500 riders (score = 3 points). The costs for the corridor include an estimated annual
operating and maintenance cost of $9.40 million (score = 5 points) and total capital cost
for regional rail development of $161.40 million (score = 5 points). Estimated trip time to
travel one way, the length of the corridor is 33 minutes (score = 5 points). The project
has no existing transit authority or funding designated for it at this time (score = 1 point),
but the community may be open to a regional rail service (score = 3 points). The right-
of-way must be negotiated with the BNSF Railroad (score = 4 points). Use of Federal
Railroad Administration (FRA) compliant regional rail technology in the corridor will
require a transfer to the DART system at Carrollton in order to access other transit
options in the region (score = 4 points), but is compatible with local freight operations
(score = 3 points). The roadway capacity deficiency in the parallel corridor is severe, so
the E-4 regional rail implementation would assist with unmet mobility needs (score = 4
points). The ridership projections for the corridor are equivalent to one lane of vehicular
traffic in each direction, thereby aiding air quality efforts in the region (score = 4 points).

Some transit oriented development potential exists (score = 2 points).
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E-5 — Midlothian Line

The E-5 Corridor scored 43 points in the overall evaluation. The Performance
Benchmark was $14.55 (score = 4 points), based on a total daily ridership forecast of
3,200 daily riders (score = 2 points). The costs for the corridor include an annual
operating and maintenance cost of $9.10 million (score = 4 points) and a total capital
cost for development of regional rail in this corridor of $169.50 million (score = 5 points).
Estimated trip time to travel one way, the length of the corridor is 32 minutes (score = 5
points). The project has no existing transit authority or funding designated for it at this
time (score = 1 point), but the community may be open to a regional rail service (score =
3 points). The right-of-way must be negotiated with the BNSF Railroad (score = 4
points). Use of Federal Railroad Administration (FRA) compliant regional rail technology
in the corridor will require a transfer to the DART system at Westmoreland in order to
access other transit options in the region (score = 4 points), but is compatible with local
freight operations (score = 4 points). The roadway capacity deficiency in the parallel
corridor is not severe (score = 1 point), but the ridership projections equal one lane of
vehicular traffic in each direction, thereby aiding air quality efforts in the region (score = 4
points). Some transit oriented development exists, but would most likely come along

slowly (score = 2 points).

E-6 — Waxahachie Line

The E-6 Corridor scored 42 points in the overall evaluation. The Performance
Benchmark was $17.98 (score = 4 points), based on a total daily ridership forecast of
4,000 daily riders (score = 3 points). The costs for the corridor include an annual
operating and maintenance cost of $13.80 million (score = 5 points) and a total capital

cost for development of regional rail in this corridor of $265.70 million (score = 4 points).
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Estimated trip time to travel one way, the length of the corridor is 53 minutes (score = 5
points). The project has no existing transit authority or funding designated for it at this
time (score = 1 point), but the community may be open to a regional rail service (score =
3 points). Use of the right-of-way must be negotiated with the BNSF and the UP
Railroads and a flyover rail to rail connection will be required of the UP at Forest Avenue
in Dallas (score = 2). Use of Federal Railroad Administration (FRA) compliant regional
rail technology in the corridor will make it compatible with freight operations (score = 4)
and require a transfer to the DART system at Union Station for light rail access, but
could allow for an interlined operation with the Trinity Railway Express (score = 4 points).
The roadway capacity deficiency in the parallel corridor is not severe (score = 1 point),
but the ridership projections equal one lane of vehicular traffic in each direction, thereby
aiding air quality efforts in the region (score = 4 points). Some transit oriented

development exists, but would most likely come along slowly (score = 2 points).

W-1 - UP Mainline

The W-1 Corridor scored 44 points in the overall evaluation. The Performance
Benchmark was $10.40 (score = 5 points), based on a total daily ridership forecast of
11,600 daily riders (score = 5 points). The costs for the corridor include an annual
operating and maintenance cost of $15.6 million (score = 3 points) and a total capital
cost for development of regional rail in this corridor of $434.9 million (score = 3 points).
Estimated trip time to travel one way, the length of the corridor is 47 minutes (score = 3
points). The project has local authority involvement on the east and west ends and the
community is open to a regional rail service (score = 4 points), but has no existing transit
authority or funding designated for it at this time (score = 1 point). Use of the right-of-

way must be negotiated with the UP Railroad and the Tower 55 congestion in Fort Worth
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will restrict capacity (score = 1 point). Use of Federal Railroad Administration (FRA)
compliant regional rail technology in the corridor will make it compatible with freight
operations (score = 4 points) and require a transfer to the DART system at Union Station
for light rail access, but could allow for an interlined operation with the Trinity Railway
Express (score = 5 points). The roadway capacity deficiency in the parallel corridor is
moderately severe (score = 2 points), but the ridership projections are equivalent to two
lanes of vehicular traffic in each direction. This provides a good air quality benefit (score

= 5 points). Some transit oriented development exists in the corridor (score = 3 points).

W-2 — Hulen/DFWIA Line

The W-2 Corridor scored 45 points in the overall evaluation. The Performance
Benchmark was $10.62 (score = 5 points), based on a total daily ridership forecast of
9,400 daily riders (score = 4 points). The costs for the corridor include an annual
operating and maintenance cost of $21.2 million (score = 2 points) and a total capital
cost for development of regional rail in this corridor of $366.1 million (score = 3 points).
Estimated trip time to travel one way, the length of the corridor is 61 minutes (score = 2
points). The project has local authority involvement on the western end of the corridor
and the communities along the rest of the corridor appear to be open to a regional rail
service (score = 5 points), but has no existing transit authority or funding designated for
it at this time other than in Fort Worth (score=1 point). The right-of-way is owned by
DART and the FW&W Railroad (score = 4 points), so use of the corridor is negotiable.
Use of FRA compliant regional rail technology in the corridor will make it compatible with
freight operations (score = 5 points) and allow for interlining with Trinity Rail Express,
along with other connections with The T in Fort Worth and the Dallas/Fort Worth

International Airport on the eastern end (score = 5 points). The roadway capacity
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deficiency in the parallel corridors is moderately severe (score = 2 points) and the
ridership generated is equivalent to one lane of vehicular traffic in each direction. This
provides a good benefit to air quality (score = 4 points). Transit oriented development is
likely to develop slowly in this corridor, as it has in the Trinity Railway Express corridor

(score = 3 points).

W-4 — Cleburne Line

The W-4 Corridor scored 44 points in the overall evaluation. The Performance
Benchmark was $12.49 (score = 5 points), based on a total daily ridership forecast of
5,000 daily riders (score = 3 points). The costs for the corridor include an annual
operating and maintenance cost of $15.0 million (score = 3 points) and a total capital
cost for development of regional rail in this corridor of $229.6 million (score = 3 points).
Estimated trip time to travel one way, the length of the corridor is 52 minutes (score = 3
points). The project has local authority involvement on the northern end of the corridor
and the communities along the rest of the corridor appear to be open to regional ralil
service (score = 5 points), but has no existing transit authority or funding designated for
it at this time (score = 1 point). The right-of-way must be negotiated with the BNSF and
FW&W railroads (score = 4 points). Use of FRA compliant regional rail technology in the
corridor will make it compatible with freight operations (score = 4 points) and allow for
interlining with Trinity Railway Express (score = 4 points). The roadway capacity
deficiency in the parallel corridor is moderately severe (score = 2 points) and the
ridership generated is equivalent to one lane of vehicular traffic in each direction. This
provides a good benefit to air quality (score = 4 points). Transit oriented development is
likely to develop slowly in this corridor, as it has in the Trinity Railway Express corridor

(score = 3 points).
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. E-1 — TRINITY RAILWAY EXPRESS (EAST) CORRIDOR CONSIDERATIONS

CORRIDOR DESCRIPTION

Rail Corridor E-1 is one of ten rail corridors in the Dallas-Fort Worth area included in the
initial scope of work of the Regional Rail Corridor Study. Corridor E-1, along with
Corridor W-3, make up the Trinity Railway Express Line that runs between Dallas and

Fort Worth.

Because the TRE is in operation as a regional rail service and is actively managed by
two of the areas transit authorities, the TRE corridor was examined preliminarily but was
not examined at length. Further, the TRE was separately pursuing inclusion of
improvement projects in the NCTCOG/RTC Partnership Program #2. Thus, the
NCTCOG RRCS Project Manager determined that it would not be necessary to study
the TRE corridor. However, TRE service was reviewed as background for the study and
to serve as a baseline for passenger rail service expectations and capital and operating

costs.

Additionally, TRE’s capital improvement plan for the upcoming years was reviewed with
TRE for any operating impact on the RRCS study, as well as to reconcile the RRCS

capital cost estimates.

Additional information about the TRE line may be found in the Trinity Railway Express

Service and Improvement Plans section in the report Regional Rail Corridor Study —

Study Report, in Chapter VI — Issue Identification. A summary of the planned

improvements follows.
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TRE/ Project Name Project Description Project Estimated Federal/ FWTA DART Comments Strategic
Authority FY Project Cost |Other Funding| Funding Funding Assumptions
Priority
TARRANT COUNTY PROJECTS
T-1 Hurst Siding Extends existing siding approximately 264 2005 $2,800,000 Project is under design and to be bid out by the FWTA in FY 2005. Project (A1, 3,4
Extension feet to the west and 1,320 feet to the east. is fully funded. Replacement of switches is critical to allow for fasterand |B1, 2, 3, 4
Replaces existing switches at either end of safer passenger and freight train meets at the Hurst Siding. D1,2
the project with new switches and
associated signal apparatus. Reconstruct
Norwood Road grade crossing and install
new four-quadrant gate protection system.
Signalization to be installed to
accommodate 79 mph service.
Construction Subtotal $2,800,000
Project Total $2,800,000 $2,240,000 $560,000 $0 |80% CMAQ funded
T-2 Minnis Drive to Includes double tracking through station 2006 $5,900,000 This project is necessary to be able to achieve 30-minute headways Al,2 3,4
Handley-Ederville and all the way to Minnis. Replaces and between Fort Worth and Dallas. Repetitive strikes by road traffic on TRE (B 1, 2, 3,4
Road (Richland Hills |raises overpass at Midway-Big Fossil to bridge - current clearance - 11' 6". This project was funded in FY 2005 by (C 1
Station) Double eliminate bridge strikes by trucks. the T in the total amount of $6,800,000.
Track
Escalation, $2,664,853 See separate calculation.
Contingency and Soft
Costs Total
Construction Subtotal $8,564,853
Minnis Drive 2006 $234,000 Upgrade to Quad Gates D1,2,3
Handley-Ederville Road 2006 $339,000 Upgrade to Quad Gates. Install Remote Crossing Start System D1,2,3
Grade Crossings $573,000
Subtotal
Project Total $9,137,853 $7,310,282 | $1,827,571 $0 [FWTA Funding Sources TBD - assume 80% Federal Funding. Quad gate
funding to come from NTCOG Partnership 2 Funding
T-3 Power cross-over at |Install signals and power switch crossover 2006 $800,000 Needed to achieve 30-minute headways out of Fort Worth. Cc1
ITC from shared track at Ninth Street as a new F3,4
control point.
Construction Subtotal $800,000
Project Total $800,000 $640,000 $160,000 $0 |FWTA Funding Sources TBD - assume 80% Federal Funding
T-4 Handley-Ederville New siding with six bridges 2008 $13,300,000 Next segment in process of Tarrant County double tracking with immediate |A 1, 2, 3, 4
Road (Richland Hills headway reduction benefit. B1,23,4
Station) to West
Hurst Double Track
Escalation, $7,100,072 See separate calculation.
Contingency and Soft
Costs Total
Construction Subtotal $20,400,072
Precinct Line Road $282,000 This crossing was not included in the original RCRPP because of the D1,2,3
unknown status of City of Fort Worth project, which will widen existing 2
lane road south of RR and connect to existing 4 lane road north of tracks.
Fort Worth project should include construction of 4 lane RR grade crossing.
This project will upgrade the crossing to Quad Gates.
Grade Crossing $282,000

Subtotal
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TRE/ Project Name Project Description Project Estimated Federal/ FWTA DART Comments Strategic
Authority FY Project Cost [Other Funding| Funding Funding Assumptions
Priority
Project Total $20,682,072 | $16,545,658 | $4,136,414 $0 |FWTA Funding Sources TBD - assume 80% Federal Funding. Quad gate
funding to come from NTCOG Partnership 2 Funding
T-5 Dalwor Junction to 2009 $8,500,000 Connect to existing double track at W. Sylvania new double track to Dalwor [A 1, 2, 3, 4
East Sylvania Double Junction. New bridge at West Fork - rehab existing bridge which will soon |B1, 2, 3, 4
Track need work. Will not be able to double track beyond this location to West
into ITC and T&P Stations because of physical limitations and not required
for operational purposes at this time.
Escalation, $4,537,640 See separate calculation.
Contingency and Soft
Costs Total
Construction Subtotal $13,037,640
Judkins Street (South) 2009 $235,000 Upgrade to Quad Gates D1,2,3
Galvez Avenue 2005 $30,000 Close Road. Install barricades, remove existing signals A3
Riverside Drive 2009 $384,000 Upgrade to Quad Gates. Resurface. Existing median with 4 gates. D1,2,3
Beach Street 2009 $468,073 Upgrade to Quad Gates. Resurface. Existing median with 4 gates. D1,2,3
Grade Crossings $1,117,073
Subtotal
Project Total $14,154,713 | $11,323,770 | $2,830,943 $0 |FWTA Funding Sources TBD - assume 80% Federal Funding. Quad gate
funding to come from NTCOG Partnership 2 Funding
T-6 East Sylvania to New siding with three bridges 2010 $9,400,000 Third follow-on segment in process of double tracking. Al 23,4
Minnis Drive Double B1,23,4
Track
Escalation, $5,404,295 See separate calculation.
Contingency and Soft
Costs Total
Construction Subtotal $14,804,295
Haltom Road 2010 $338,233 Upgrade to Quad Gates. Resurface D1,2,3
Elliot Reeder Road 2010 $338,233 Upgrade to Quad Gates. Resurface D1,2,3
Carson Road 2010 $349,513 Upgrade to Quad Gates. Resurface D1,2,3
Grade Crossings $1,025,979
Subtotal
Project Total $15,830,274 | $12,664,219 | $3,166,055 $0 [FWTA Funding Sources TBD - assume 80% Federal Funding. Quad gate
funding to come from NTCOG Partnership 2 Funding
T-7 Hurst to East Tarrant |New siding with two bridges 2012 $10,900,000 Follow-on segment in process of double tracking. Al,2 3,4
Double Track B1,23,4
Escalation, $7,452,494 See separate calculation.
Contingency and Soft
Costs Total
Construction Subtotal $18,352,494 FWTA Funding Sources TBD
Norwood Drive To be completed in FY 05 under separate grant/project/contract - See
Hurst Siding Extension - T-1.
Bell Spur Road 2012 $232,000 Upgrade to Quad Gates. Resurface D1,2,3
Greenbelt road 2005 $30,000 Close Road. Install barricades, remove existing signals A3
MotoCross 2012 $365,000 Upgrade to Quad Gates. Resurface. Possibility to close?? D1,2,3(A3)
Mosier Valley 2012 $377,375 Upgrade to Quad Gates. Resurface D1,2,3
Calloway Cemetery 2012 $683,000 Upgrade to Quad Gates. Resurface D1,2,3
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TRE/ Project Name Project Description Project Estimated Federal/ FWTA DART Comments Strategic
Authority FY Project Cost [Other Funding| Funding Funding Assumptions
Priority
Tarrant Main Street 2012 $292,000 Upgrade to Quad Gates D1,2,3
Grade Crossings $1,979,375
Subtotal
Project Total $20,331,869 | $16,265,495 | $4,066,374 $0 |FWTA Funding Sources TBD - assume 80% Federal Funding. Quad gate
funding to come from NTCOG Partnership 2 Funding
T-8 East Tarrant to West |See "comments". 2014 $3,700,000 Last double track segment in Tarrant County. If available and to reduce Al 23,4
CentrePort/DFW costs, use existing bridge over Stemmons to go over Highway 360 and B1,23,4
Station (Highway then connect new double track west of CentrePort with current double track
360) Double Track at East Tarrant. According to COG, TxDOT has no current plans to widen
360 under TRE at this location.
Escalation, $2,800,000 See separate calculation.
Contingency and Soft
Costs Total
Construction Subtotal $6,500,000 FWTA Funding Sources TBD
Project Total $6,500,000
TARRANT COUNTY PROJECTS
Escalation, $29,959,354
Contingency and Soft
Costs Total
Construction $85,259,354
Subtotals
Grade Crossing $4,977,427 NOTE: Not every Project includes grade crossings
Subtotals
Project Totals $90,236,781
Federal Funding $66,989,425
FWTA Funding $16,747,356
DART Funding $0
DALLAS COUNTY PROJECTS
D-1 Lisa-Perkins Double |New siding with new bridge, replace 2005 $4,900,000 Project under design, IFB expected to be released April 2005. 12 month Al,2 3,4
Track Project existing bridge with new bridge, construction period. Soft costs included in budget. Project completion will |B1, 2, 3, 4
reconstruct Market Center Blvd Grade result in elimination of current 30 MPH speed restriction at Market Center |D 1, 2, 3
Crossing Blvd and allow speed on the double track between Medical/Market Center
Station and North Junction near Union Station at 59 MPH - definite service
enhancement.
Construction Subtotal $4,900,000
Project Total $4,900,000 $2,363,000 $0 | $2,537,000
D-2 Beltline Grade New siding from Gilbert Road to Rogers 2006 $40,000,000 Complicated funding project with TXDOT, FTA, City of Irving and DART Al 23,4
Separation Project  [Road on aerial structure. Existing mainline funds involved. Project under design. IFB expected to be released in B1,23,4
track to be replaced with duplicate aerial summer 2005. 36 month construction period. Soft costs included in this
structure. estimate. Completion of the project will allow 79 MPH service from West
Irving Station to Rogers Road, a distance of 2.4 miles.
Construction Subtotal $38,892,882
Gilbert Road 2007 $250,000 Upgrade to Quad Gates. Included in Beltline Grade Separation Project. D1,2,3
Irby Lane 2008 $235,000 Upgrade to Quad Gates. Implement Traffic Preemption. Included in Beltline |D 1, 2, 3
Grade Separation Project.
Rogers Road 2008 $204,000 Upgrade to Quad Gates. Implement Traffic Preemption. Included in Beltline |D 1, 2, 3
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TRE/ Project Name Project Description Project Estimated Federal/ FWTA DART Comments Strategic
Authority FY Project Cost [Other Funding| Funding Funding Assumptions
Priority
Grade Separation Project.
MacArthur Blvd. 2008 $435,000 Upgrade to Quad Gates. Implement Traffic Preemption. Included in Beltline |D 1, 2, 3
Grade Separation Project.
Grade Crossings $1,124,000
Subtotal
Project Total $40,016,882 | $34,415,593 $0 | $5,601,289 [NOTE: This estimate based on project estimate of January 20, 2005. Final
funding sources TBD after final budget agreed upon and participation
negotiated among parties involved. $28,788,000 is in DART Financial Plan.
D-3 West Connect double track near Regal Row 2006 $2,500,000 Work originally intended to be done as part of LRT relocation of freight from|A 1, 2, 3, 4
Mockingbird/Regal  |Bridge with West Mockingbird double Dallas Junction. Connection of double track put on hold until those funding |B 1, 2, 3, 4
Row Double Track |track. Replace Brookhollow B switch and issues could be resolved. Completion of project will result in 79 MPH
Project power new switch. Replace two switches double track service between the South Irving Station and the Stemmons
on mainline and relocate switch from Main Freeway overpass, a distance of approximately 4.6 miles.
2 to freight lead.
Escalation, $1,129,175 See separate calculation.
Contingency and Soft
Costs Total
Construction Subtotal $3,629,175
Project Total $3,629,175 $2,080,000 $0 | $1,549,175 |Federal funds are excess CMAQ funds from Elm Fork Bridge Project.
D-4 Valley View to W. Add second track as a complement to the 2006 $3,700,000 If not funded as part of CentrePort/DFW Airport (Dorothy Sink) to Valley Al,23,4
Irving Station Double |CentrePort/DFW Station Double Tracking View Project, this would be the cost. Cost assumes quad gates to be at B1,23,4
Track Valley View and Irving Yard Way. Actual double tracking from Valley View
across new bridge (already owned by TRE) at Bear Creek and tie-in to
Main 2 line at W. Irving. Upon completion of this project and the CentrePort
Project (see J-1 below) and the Beltline Grade Separation Project (see D-2
above), 79 MPH service will be available between the CentrePort/DFW
Airport Station and Rogers Road, a distance of 5.3 miles.
Escalation, $1,700,000 See separate calculation.
Contingency and Soft
Costs Total
Construction Subtotal $5,400,000 $4,320,000 $0 | $1,080,000
Valley View Lane 2006 $480,000 Upgrade to Quad Gates. Install constant warning time device, improve D1,2,3
crossing surface.
Irving Yard Way 2006 $239,000 Upgrade to Quad Gates D1,2,3
Grade Crossing $719,000 $575,200 $0 $143,800
Subtotals
Project Total $6,119,000 $4,895,200 $0 | $1,223,800 INTCOG Partnership 2 Funding
D-5 Passenger Project to provide message signs and 2006 $3,000,000 Message signs/related communication system needed for Dallas. County [E 1, 2
Information System |station communications at Dallas County stations compatible with Tarrant County stations' system.
stations
Project Total $3,000,000 $2,400,000 $0 $600,000 INTCOG Partnership 2 Funding
D-6 TRE Track Upgrade |Track Upgrade Medical & Market Ctr Area 2007 $4,000,000 Track reconstruction and upgrade, signals and crossover - West to East Al 3
Medical & Market Perkins and Lisa to Turtle Creek. Project will replace track on tight curve
Center Area between Lisa and Turtle Creek bridge and realign track through Medical
Market Center station.
Construction Subtotal $4,000,000
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TRE/ Project Name Project Description Project Estimated Federal/ DART Comments Strategic
Authority FY Project Cost |Other Funding Funding Assumptions
Priority
Project Total $4,000,000 $3,200,000 $800,000 INTCOG Partnership 2 Funding
D-7 UP/AMTRAK See "comments". 2007 $2,000,000 Project will address significant operational impact caused by Amtrak trains
Connection West of leaving and entering Union Station via UP tracks, which are under control
Union Station of UP dispatch. If delayed in clearing switch, causes delays in TRE
passenger on-time service both east and west bound. NOTE: Staff is
currently examining project to determine if it can be accelerated and
completed less expensively.
Construction Subtotal $2,000,000
Project Total $2,000,000 $1,600,000 $400,000 INTCOG Partnership 2 Funding
D-8 Union Station Track |Union Station to North Junction 2007 $500,000 Improve ride quality and reduce maintenance from Union Station to North
Upgrades Junction by replacing rail with new 136# rail and concrete ties.
Project Total $500,000 $400,000 $100,000 INTCOG Partnership 2 Funding
D-9 Rogers Road to Add double track between S. Irving Station 2010 $10,220,000 This project will complete double tracking between Rogers Road and the S. ,2,3,4
South Irving Station |and double track west of Rogers Road. Irving Station. Project timing will be dependent upon City of Irving and ,2,3,4
Double Track TXDOT plans at MacArthur Road intersection and Irving Blvd overpass.
Escalation, $5,900,000 See separate calculation.
Contingency and Soft
Costs Total
Construction Subtotal $16,120,000
Project Total $16,120,000 Funding TBD - not funded in Financial Plan
D-10 East Mockingbird to |Adds double track - see Comments 2012 Unk Not included as part of this project list because beyond time frame ,2,3,4
West Perkins Double established. Implementation of this project is contingent upon TxDOT ,2,3,4
Track funding and construction of Project Pegasus. Would involve replacement of
existing TRE bridges over Stemmon Freeway, Old Channel of the Trinity
River, Knight's Creek and Inwood Road.
Construction Subtotal
Project Total Funding TBD - not funded in Financial Plan.
DALLAS COUNTY PROJECTS
Escalation, $8,729,175
Contingency and Soft
Costs Total
Construction $74,942,057
Subtotals
Grade Crossing $1,843,000 NOTE: Not every Project includes grade crossings
Subtotals
Project Totals $80,285,057
Federal Funding $51,353,793 NOTE: Not every Project includes grade crossings
FWTA Funding $0
DART Funding $12,811,264
JOINT DART AND T PROJECTS
J-1 CentrePort/DFW See "comments". 2006 $22,500,000 AKA "Dorothy Sink" problem. Project will include double tracking from east ,2,3,4
Station to Valley of Highway 360 overpass through CentrePort/DFW Station to immediately 2,3,4

View Double Track

west of Valley View Lane. Explore extending project across Valley View
and Irving Yard Way to current double track at West Irving. This project (to
Valley View) is currently under design by FWTA. DART to share in local
construction cost match: FWTA to fund design.
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TRE/ Project Name Project Description Project Estimated Federal/ FWTA DART Comments Strategic
Authority FY Project Cost [Other Funding| Funding Funding Assumptions
Priority
Construction Subtotal $22,500,000
Project Total $22,500,000 | $18,000,000 | $2,250,000 | $2,250,000 INTCOG Partnership 2 Funding
J-2 TRE Train Set Phase 2 remanufactured locomotives, 3 new bi- 2005 $13,000,000 Procurement process under way: single source for locomotives and F1,3
I level coaches, 1 bi-level cab car utilization of option under New Mexico procurement for Bi-level equipment
with Bombardier.
Project Total $13,000,000 [ $10,400,000 [ $1,300,000 | $1,300,000 |Funded in Grant
J-3 Homeland Security |Risk Assessment, Irving Yard Upgrades, 2005 $795,000
Projects cameras in Tarrant County and unknown
projects in Dallas County
Project Total $795,000 $795,000 $0 $0 [Homeland Security funding through State - 100% funding
J-4 Corridor Station Shelter improvements at stations. Addition 2006 $1,500,000 Provide some level of shelter protection at TRE Stations. 10 stations @ E1,23
Enhancements of safety and security elements. $75,000 each. Estimate will be refined in FY 2005. Enhance safety and
security at DART TRE stations.
Project Total $1,500,000 $1,200,000 $150,000 $150,000 [$600,000 from NTCOG Partnership 2 Funding for DART Federal Share.
FWTA Federal Share to be determined.
J-5 Train Dispatching 2006 $750,000 Will make TRE dispatching system completely independent of BNSF F3
Control System system. That was the intent of initial agreements and BN is now pushing for
this to happen. COG interest could be expandability to other corridors
easily if warranted in the future.
Project Total $750,000 $600,000 $75,000 $75,000 [$300,000 from NTCOG Partnership 2 Funding for DART Federal Share.
FWTA Federal Share to be determined.
J-6 TRE See "comments". This miscellaneous design contract with identified tasks will help identify Fa
Planning/Design/Con 2006 $1,160,000 proper prioritization of projects, provide conceptual design and project
struction 2007 $1,000,000 estimates, support in federal funding issues, final design on specific
Management 2008 $840,000 projects and construction management services during construction. Will
Services also provide support to DART and FWTA on railroad related issues on
other corridors where commuter rail may operate. Calculated at estimate of
$1,000,000 per year
Project Total $3,000,000 Financing sources TBD - not in Financial Plan.
J-7 Locomotive Overhaul [Mid-life overhaul 2007 $2,000,000 Original 4 locomotives that were "rehabbed" by Amtrak and put into service.|F 2
The estimate is based on 2004 dollars.
Project Total $2,000,000 $1,600,000 $200,000 $200,000 [$800,000 from NTCOG Partnership 2 Funding for DART Federal Share.
FWTA Federal Share to be determined.
J-8 Bi-Level Fleet Mid-life overhaul 2007- 2008 $6,250,000 Original 10 bi-level cars rehabbed by Amtrak. The estimate is based on
Overhaul 2004 dollars.
Project Total $6,250,000 $5,000,000 $625,000 $625,000 [$2,500,000 from NTCOG Partnership 2 Funding for DART Federal Share.
FWTA Federal Share to be determined.
J-9 TRE Train Set Phase |6 new bi-level coaches, 1 bi-level cab car 2008 $20,000,000 6 new bi-level coaches, 1 new bi-level cab car required to provide F1,3
Il current/expanded service during mid-life overhaul of bi-level fleet and
ultimate replacement of remainder of RDC fleet. Total cost is $20,000,000
in 2004 dollars - DART and T share is 10% ($1,000,000) each per ILA,
remainder by CMAQ.
Project Total $20,000,000 | $18,000,000 | $2,000,000 | $2,000,000 ($9,000,000 from NTCOG Partnership 2 Funding for DART Federal Share.

FWTA Federal Share to be determined.

JOINT DART AND T PROJECTS

Construction
Subtotals

$22,500,000
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TRE/ Project Name Project Description Project Estimated Federal/ FWTA DART Comments Strategic
Authority FY Project Cost [Other Funding| Funding Funding Assumptions
Priority
Project Totals $69,795,000
Federal Funding $55,595,000
FWTA Funding $6,600,000
DART Funding $6,600,000
TOTAL COMBINED PROJECTS
Escalation, $38,688,529
Contingency and Soft
Costs Total
Construction $182,701,411
Subtotals
Grade Crossing $6,820,427 NOTE: Not every Project includes grade crossings
Subtotals

Project Totals

$240,316,838

Federal Funding

$173,938,218

FWTA Funding

$23,347,356

DART Funding

$19,411,264
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E-1 Trinity Railway Express (east) 01 1 of 18 July 2003
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E-1 Trinity Railway Express (east) 01 30of18 July 2003
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E-1 Trinity Railway Express (east) 01 4of 18 July 2003
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E-1 Trinity Railway Express (east) 01 50f18 July 2003
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E-1 Trinity Railway Express (east) 01 6 of 18 July 2003
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E-1 Trinity Railway Express (east) 01 7 of 18 July 2003
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E-1 Trinity Railway Express (east) 01 8 of 18 July 2003
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E-1 Trinity Railway Express (east) 01 90f 18 July 2003
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E-1 Trinity Railway Express (east) 01 10 of 18 July 2003
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E-1 Trinity Railway Express (east) 01 110f 18 July 2003
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E-1 Trinity Railway Express (east) 01 12 of 18 July 2003
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E-1 Trinity Railway Express (east) 01 13 0f 18 July 2003
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E-1 Trinity Railway Express (east) 01 14 of 18 July 2003
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E-1 Trinity Railway Express (east) 01 150f 18 July 2003
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E-1 Trinity Railway Express (east) 01 16 of 18 July 2003
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E-1 Trinity Railway Express (east) 01 17 of 18 July 2003
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E-1 Trinity Railway Express (east) 01 18 of 18 July 2003

MP 633.0 Story Rd crossing

MP 632.3 Briery Rd crossing

-27



E-1 Trinity Railway Express (east) 02 1 of 15 July 2003

MP 631.5 Gilbert Rd crossing
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E-1 Trinity Railway Express (east) 02 3of15 July 2003
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E-1 Trinity Railway Express (east) 02 4 of 15 July 2003
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E-1 Trinity Railway Express (east) 02 50f15 July 2003
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E-1 Trinity Railway Express (east) 02 6 of 15 July 2003
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E-1 Trinity Railway Express (east) 02 7 of 15 July 2003
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E-1 Trinity Railway Express (east) 02 8 of 15 July 2003
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E-1 Trinity Railway Express (east) 02 90of15 July 2003
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E-1 Trinity Railway Express (east) 02 10 of 15 July 2003
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E-1 Trinity Railway Express (east) 02 11 of 15 July 2003
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E-1 Trinity Railway Express (east) 02 12 of 15 July 2003

MP 610. 7 Tower 55 under HWY 30
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E-1 Trinity Railway Express (east) 02 13 of 15 July 2003
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E-1 Trinity Railway Express (east) 02 14 of 15 July 2003
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E-1 Trinity Railway Express (east) 02 15 of 15 July 2003
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E-1 Trinity Railway Express (east) 03 lof 11 July 2003
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E-1 Trinity Railway Express (east) 03 20f11 July 2003
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E-1 Trinity Railway Express (east) 03 3ofll July 2003
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E-1 Trinity Railway Express (east) 03 4of 11 July 2003
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E-1 Trinity Railway Express (east) 03 5of1l July 2003
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E-1 Trinity Railway Express (east) 03 60f11 July 2003
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E-1 Trinity Railway Express (east) 03 7of 11 July 2003

 MP 637. 5 East end“of Mockmgblrd Yard Looklﬁg East )

MP 638.0 Mockingbird Yard Looking East
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E-1 Trinity Railway Express (east) 03 8of 11 July 2003
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E-1 Trinity Railway Express (east) 03 9of11 July 2003
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E-1 Trinity Railway Express (east) 03 10 of 11 July 2003
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E-1 Trinity Railway Express (east) 03 11of 11 July 2003
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Baseline Land Use Study: Corridor E-1
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DRAFT

E-1 Trinity Railway Express
begins in Fort Worth, East through Irving, ends in Dallas, 15 miles in length

Potential Station Zone: 1/2 mile wide linear area of variable length based on the area of interest

. Jurisdiction w/in Future Land Use Zoning
Area of Station ; . . Development Development . Other
County |walking distance Characteristics of Interest (comprehensive (of vacant
Interest Status . Type Style Comments
of station plan) land)
Station: West Irving TRE station Infill-other
El-a Existing Dallas Irving, y Infill Opportunltlfes: aqequate for infill developmgnt, existing §|ng|e—fam||y ' o development or hybrid
Grand Prairie  |Flood zone: Partially within the 100 year floodplain - opportunity for green space. Partially within the 500 greenfield
year floodplain - opportunity for green space. Partially outside floodplain. development
Station: South Irving TRE station
Infill Opportunities: mixture of uses (retail, office, single-family, institutional, industrial), possiblity for )
. . I ; Infill-other .
El-b Existing Dallas Irving small infill projects hybrid
- - . . o . development
Flood zone: Partially within the 100 year floodplain - opportunity for green space. Majority is outside
floodplain.
Employment within walking distance of the site: N/A
Current land uses: office, utilities, industrial
Irving, Vacant land: possibly adequate for station and transit oriented development Infill-other .
El-c Proposed Dallas Dallas Located with in walking distance: N/A development hybrid
Site accessible via: regional veloweb, state hwy 12, proximate to state hwy 356
Flood zone: Partially within the 100 year floodplain - opportunity for green space.
Existing Station: Medical Market Center TRE station, Parkland station
E1-d Existing by Dallas Dallas Infill OpporFunltlfes: bL{lIt 'up - no infill opportunltlgs, |nst|tut|on.al, office . . Infill-other hybrid
2008 Flood zone: Partially within the 500 year floodplain - opportunity for green space. Partially outside development
floodplain.
Station: Market Center/Oaklawn station
Ele Existing by Dallas Dallas Infill Opportunmgs: bqllt .up - no good infill oppor_tunmes, smgle-famny, industrial, retal.l . Infill-other hybrid
2008 Flood zone: Partially within the 500 year floodplain - opportunity for green space. Partially outside development
floodplain.
Station: Victory Station )
Infill Opportunities: mostly built up, small amount of vacant land, utilities, industrial Infill-other pedesrian
E1-f Existing Dallas Dallas \ ' ' ’ oriented

Flood zone: Partially within the 500 year floodplain - opportunity for green space. Partially outside
floodplain.

development

development

Baseline Land Use Review
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IV. E-2 — DENTON LINE CORRIDOR CONSIDERATIONS

CORRIDOR DESCRIPTION
Rail Corridor E-2 was one of eight freight rail corridors in the Dallas-Fort Worth area
evaluated for the feasibility of implementing commuter rail, light rail, or other form of

transit service.

Corridor E-2 is a former MKT rail corridor, briefly owned by the UP Railroad and now
owned by DART and the City of Denton. It extends between Carrollton and Denton, a
distance of 22.9 route miles. Of the 22.9 miles, 13.7 miles between Carrollton and Lake
Dallas are in operation and 9.2 miles between Lake Dallas and Denton have had the
track removed and been converted to the Denton Branch Rail Trail. (See Exhibit V-1

which shows the corridor location.)

The City of Denton owns the trail right-of-way between Denton and Lake Dallas and
DART owns the rights to replace the track and operate rail service. DART owns the
right-of-way between Lake Dallas and Carrollton. The right-of-way is consistently 100

feet or less in width.
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A shortline railroad, the Dallas Garland & Northeastern Railroad (DGNO), operates one
round trip local train per day, Monday through Friday, between Carrollton and Lake
Dallas. The current maximum operating speed limit is 10 mph due to track conditions.

The line is not signaled and is operated as “Other than Main Track” (OMT).

Existing Track Conditions

The trail segment of the line between Denton and Lake Dallas consists of a smooth trail
surface with no track or track components remaining. The nine railroad bridges on this
segment of the line have been converted for trail use by improvements to the surface
and safety railings. The bridges in this segment will require rehabilitation and
strengthening before trains can be operated over them. There are also three culverts on
the trail portion of the line. One is a 9-foot by 80-foot concrete arch culvert (located at
milepost 722.0) and the other two are 5-foot by 6-foot reinforced concrete box culverts
(located together at milepost 723.1). In many locations, drainage will not be satisfactory
for railroad track and will have to be improved. Vegetation should also be removed and

controlled if railroad track is re-installed.

The portion of the line between Carrollton and Lake Dallas consists of a single main
track with 85-pound and 90-pound rail and timber ties. The rail and most of the ties are
in poor to bad condition. Many lengths of rail have obviously been re-laid from curves as
the rails retain the curve even though they are located in tangent track. Many ties are
broken or are near the end of their service life with questionable spike and gauge
holding ability. In some locations, the track gauge, surface, alignment, and condition of

the rail and ties are borderline with respect to meeting the minimum Class 1 FRA track
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safety standards. The gross weight of cars operating over the line is restricted to 117

tons, unless proper authorization is received for heavier loads.

There are three sidings on the line, but their use is primarily for switching industries, as
they are less than 0.2-mile in length. The approximate mid-point of each siding is
located at milepost 736.16, 736.4, and 742.1. There are ten industrial spur tracks on the

line. There are ten industrial spur tracks located on the E-2 corridor as presented in

Exhibit IV-2.
EXHIBIT V-2
E-2 INDUTRIAL SPUR TRACK LOCATIONS
Owner Location
Coors MP 729.9
Golden Distributing MP 730.0
Builders First Choice MP 735.9
Andes Metal MP 736.9
Inca Metal MP 737.1
Vanguard MP 742.3
Elm Fork Water Treatment and Deseret MP 743.0
Grain
Rhodes Printing MP 743.8
Vinylex Plastic MP 744.3
Boral Brick MP 744 .4

There are three railroad/railroad crossings on the corridor. Two of the crossings are in
Carrollton with the BNSF and the UP. The third crossing is grade-separated with the
KCS crossing over the E-2 line near Cowan Street. There are no intermodal or rail/truck

transfer facilities on the corridor.

The operating portion of the line is not signaled except for the at-grade railroad crossings

of the BNSF and the UP in Carrollton.
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Drainage is essentially non-existent along many portions of the line between Lake Dallas

and Carrollton and should be improved. Vegetation also exists in the track area and in

bridge and culvert channels.

A fact sheet summarizing the existing conditions and

issues for the E-2 corridor is shown in Exhibit IV-3.

EXHIBIT V-3

E-2 CORRIDOR FACT SHEET

Owner(s) of the line

DART

Operator(s) of the line

DGNO

Trackage rights

DGNO (between Carrollton and Lake Dallas, 13.7 miles).

Length of the corridor

22.9 Miles (9.2 miles is Denton Branch Rail Trail).

Average trains per
weekday

Two local switching trains.

Track summary

» Single main track.
* 10 mph maximum speed.
» No passing sidings and no railroad signaling.

Railroad crossings

= Thirty-eight (38) at-grade highway/railroad crossings.
» Three (3) grade-separated highway/railroad crossings.
» Two (2) at-grade railroad/railroad crossings.

Jurisdictions

Denton, Corinth, Lake Dallas, Hickory Creek, Lewisville,
and Carrollton.

Industrial sidings

10 total.

Corridor issues

All new track for entire corridor.

Replace bridges on Trail portion between Denton and

Lake Dallas.

= Additional study needed to determine actual condition of
Lake Lewisville and Trinity River bridges.

» Need to add CTC signal system.

Schematic of the Corridor

Exhibit IV-4 shows a schematic diagram of the Lake Dallas to Carrollton segment.
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E-2 Lake Dallas To Carroliton

EXHIBIT 1V-4

E-2 CORRIDOR SCHEMATIC
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Detailed Information

This section contains detailed information for the bridges and railroad/highway grade
crossings and overpasses located along the 22.9 miles of Corridor E-2 between Denton

and Carrollton.

There are 13 former railroad/highway at-grade crossings and one highway overpass in
the 9.2 miles of the Denton Branch Rail Trail segment of the line. Exhibit IV-5 contains a
listing of these for the E-2 corridor. There are a total of 38 railroad/highway at-grade
crossings in the 13.7 miles between Carrollton and Lake Dallas. Of the 38 at-grade
crossings, 31 are public crossings and seven are private crossings. There are also five
highway overpasses and one railroad overpass located on the line. All of the crossing
equipment and surfaces will have to be replaced on the segment between Denton and
Lake Dallas. Several of the crossing surfaces and crossbucks will have to be replaced

on the segment between Lake Dallas and Carrollton.
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EXHIBIT IV-5

RAIL/HIGHWAY CROSSINGS AND OVER/UNDER PASSES

Milepost | Highway :zﬂsgfe/ Warning Devices Buor-:\ber
Denton to Lake Dallas (trail use)
721.5 Hickory Street Public | None Not Available
722.1 Morse Street Public | None N/A
722.3 Duncan Street Public | None N/A
Unmarked| Shady Oaks Public | None N/A
722.8 Colorado Blvd Public None N/A
724.3 Loop 228 Public | None N/A
724.5 Brinker Road Public None N/A
Unmarked| Private Crossing Private | None N/A
Unmarked| Mayhill Road Public | None N/A
725.8 Pockrus Paige Public None N/A
726.7 Lakeview Blvd Public | None N/A
726.8 Shady Shores Rd/Hwy77 | Public | None N/A
Unmarked| Corinth Street Public None N/A
Unmarked| Walton Road Public None N/A
Overpass but will be rebuilt to at-
Unmarked| Highway 460 Public | grade crossing
728.5 Quail Run Road Public None N/A
728.7 Dobbs Road Public None N/A
729.5 Burl Street Public None N/A
Lake Dallas to Carrollton
729.8 Swisher Road Public | Crossbucks 414698D
729.9 Payless Cashways Private | Crossbucks 414056P
730.1 Golden Distributing Private | Crossbucks 414699K
730.2 Overly Drive Public | Crossbucks 414057W
730.5 Hundley Road Public | Lights/Bells/Gates 414700C
730.7 Main Street Public | Crossbucks 414701J
730.8 Betchan Drive Public Crossbucks 414702R
731.1 Carlisle Drive Public Crossbucks 414704E
731.2 Hickory Hills Blvd Public | Crossbucks 414014D
731.4 Arrowhead Parkway Public | Crossbucks 414705L
733.3 Garden Ridge Blvd Public | Overpass 414706T
733.5 Eagle Point Road Public | Crossbuck/Stop Sign | 414707A
734.3 Lake Park Road Public Lights/Bells/Gates 414708G
735.1 Mill Street Public Lights/Bells/Gates 414710H
735.3 Jones Street Public | Crossbucks 414711P
735.5 Kansas City Southern Railroad | Overpass N/A
735.5 Cowan Street Public Crossbucks 414712W
736.1 Kealy Street Public Crossbucks 414713D
736.6 College Street Public | Crossbucks 414714K
736.7 Main Street Public Lights/Bells/Gates 414715S
737.0 Andes Metals Private | Crossbucks 414770S
737.1 Purnell Street Public Crossbucks 414716Y
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Milepost | Highway :zﬂsgfé Warning Devices Ruor-rl;ber
737.3 SH-121 Business Public | Lights/Bells/Gates 414717F
737.6 Un-named Road Public Crossbucks 414719V
738.3 Bennett Lane Public | Crossbucks 414720N
739.5 Hebron Parkway Public | Lights/Bells/Gates 414060E
740.1 Dallas Nursery Private | Crossbucks 414722C
740.3 SH-121 (WB Vista Ridge) | Public | Overpass TBD
740.3 SH-121 (EB Vista Ridge) | Public Overpass TBD
741.8 Frankford Road Public | Lights/Bells/Gates TBD
742.3 Dirt Road Private | No Signage TBD
742.4 SH-190 Turnpike (EB) Public | Overpass 411962Y
742.4 SH-190 Turnpike (WB) Public Overpass 411963F
742.4 Trinity Mills Road-W Public Lights/Bells/Gates 415883B
742.4 Old Trinity Mills Road-E Private | Lights/Bells/Gates 414726E
742.8 Ismael Center Public | Crossbucks TBD
743.0 Jackson Road Public Crossbucks 4147271
743.6 Whitlock Lane Public Lights/Bells/Gates 414729A
743.8 Old Denton Road Public | Lights/Bells/Gates 414052M
743.9 Westway Circle Public | Crossbucks 414059K
744.0 Donald Avenue Public | Crossbucks 414730U
744.2 Northside Drive Public Crossbucks 414731B
744.3 Vinylex Drive Public Crossbucks 414732H
744.4 Boral Brick Private | Crossbucks 4140247

Source: URS Corp. 2003

A total of 18 bridges and one reinforced concrete box culvert are located along the 13.7
miles between Carrollton and Lake Dallas. Exhibit IV-6 contains a listing of these for the
E-2 corridor. Of the 18 bridges, 15 are open deck, timber pile trestles. The 301-foot
long bridge over the Trinity River consists of a 175-foot steel truss with open deck timber
ties and a 126-foot open deck timber pile trestle. Several of the ties and other timbers in
the trestle portion will need to be repaired or replaced. The 1,020-foot long bridge at
Lake Lewisville/Hickory Creek is a steel plate girder type with timber ties and open deck.
Some of the ties on this bridge will need to be replaced. Most of the timber pile trestles
have abutment, stringer, crosstie, and other timbers that will need to be repaired or

replaced. The new concrete and steel bridge under SH-190 at MP 742.4 is in perfect

condition.
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EXHIBIT IV-6

RAILROAD BRIDGES AND CULVERTS

Milepost | Bridge Type | Length Remarks
Denton to Lake Dallas (trail use)
722.0 Concrete arch culvert 9' x 80’
722.7 Timber pile trestle 42’
723.1 Two reinforced concrete box culverts 5' x 6’ each
723.9 Overhead viaduct, concrete Unknown Loop-228
725.0 Timber pile trestle 42’
725.6 Timber pile trestle 28’
726.3 Timber pile trestle 15’
726.5 Timber pile trestle 54’
728.1 Timber pile trestle 43
728.4 Timber pile trestle 28’
729.2 Timber pile trestle 14
729.5 Timber pile trestle 56’
Hickory Creek/
732.1 Steel plate girder, open deck, 12 span 1020’ Lake Lewisville
735.6 Reinforced concrete box culvert 6’ x 24’
736.0 Timber pile trestle, open deck, 2 span 26’
736.2 Timber pile trestle, open deck, 3 span 84’
736.3 Timber pile trestle, open deck, 3 span 42’
Steel / timber pile trestle, open deck, 4
738.0 span 60’
738.3 Timber pile trestle, open deck, 3 span 39’
738.4 Timber pile trestle, open deck, 3 span 39’
738.5 Timber pile trestle, open deck, 3 span 42’
738.6 Timber pile trestle, open deck, 3 span 42’
739.9 Timber pile trestle, open deck, 3 span 39’
740.2 Timber pile trestle, open deck, 9 span 117
740.6 Timber pile trestle, open deck, 4 span 56’
Steel pile trestle, steel beam, 4 span,
740.9.1 open deck 80’
741.1 Steel truss, open deck 175’ Trinity River
Timber pile trestle, open deck, 9 span 126’ Trinity River
741.2 Timber pile trestle, open deck, 8 span 104 Elm Creek
Concrete with steel, ballasted deck, 4 New bridge under
742.4 span 112 SH-190
743.2 Timber pile trestle, open deck 14

Source: URS Corp. 2003
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Photos Taken in the Corridor

During the hi-rail and automobile inspections of the Denton to Carrollton corridor,
photographs were taken of various features and conditions along the line. Photographs
were taken of as many of the bridges, highway crossings, overpasses, underpasses,
sidings, track conditions, special conditions or constraints, and general right-of-way
conditions and features as possible. The photographs taken along the E-2 Corridor

between Denton and Carrollton are included at the end of this chapter.

Existing Land Use

A baseline land use survey was conducted by NCTCOG staff at the onset of the
Regional Rail Corridor Study. The major focus of this study was to help locate specific
areas along the corridors that possess characteristics that could support the
development of a rail station and/or transit-oriented development. Baseline land use
maps and the associated station location information for the corridor may be found

following the corridor photographs.

Infrastructure Issues and Constraints

A number of infrastructure issues and constraints would need to be addressed in order
to establish regional rail passenger service within this corridor. ldentified infrastructure
constraints include the following considerations:

e The track and the at-grade highway/railroad crossings will need to be replaced
over the 9.2 miles that have been converted to the Denton Branch Rail Trail.
Passing tracks will be required at stations and other convenient locations. Future
installation of double track should not be precluded. The bridges on the trail

segment will either need to be replaced or rebuilt to safely accommodate the
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weight of passenger equipment. Drainage improvements and vegetation control
will also be required. Relocation and retention of the trail should be considered.

e The track will need to be replaced over the 13.7 miles of line between Lake Dallas
and Carrollton due to the poor condition of the rail, ties, and drainage. Passing
tracks will be required at stations and other convenient locations. Turnouts located
in the main track that serve industrial tracks will have to be replaced when the main
track is replaced. Future installation of double track should not be precluded. The
bridges on this portion of the line may either have to be replaced or rebuilt to
eliminate the weight restriction currently imposed on the line. Highway/railroad at-
grade crossings with minimal crossing protection but high volumes of auto traffic
will have to be improved with the installation of warning devices such as lights,
bells, and gates. Drainage improvements and vegetation control will also be
required along this portion of the line.

e Centralized Traffic Control (CTC) will be required over the entire corridor if
maximum train speed is to exceed 59 mph. The installation of CTC should include
provisions for bi-directional running, electric switch locks on all turnouts located in
main track, and interlockings at the UP and BNSF railroad crossings in Carrollton.
It should be dispatched from a local control point such as an existing TRE or DART
facility.

¢ The Denton Branch Rail Trail should be retained within the right-of-way.

¢ The location of the new station in Denton must be determined with consideration
for the UP freight traffic. If the Denton station is located north of the UP main line,
the commuter rail or transit alignment will need to be grade separated over the UP.

e Compatibility with existing transit modes (i.e. DART light rail) is an issue in

Carrollton, especially for the use and layout of the Belt Line Station in Carrollton,
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the at-grade BNSF and UP railroad crossings, and continuity of travel between

Carrollton and Dallas.

DEFINITION OF FEASIBLE ALTERNATIVES

The Regional Rail Corridor Study considered three primary types of options for the rail
corridors under study. As outlined in the Vehicle Technology Section of this report,
regional rail, light rail, and bus rapid transit were the primary modes or options
considered for development in the corridors in question. A screening process took place
for each corridor to determine if all three options were reasonable or if a subset was
more appropriate. A detailed explanation of this process is contained in Chapter | —
Corridor Description and Evaluation. The discussion of options pertinent to corridor E-2

follows.

Description of Modal Alternatives in Corridor E-2

Regional Rail

The regional rail alternative would provide regional rail passenger service along the MKT
right-of-way between downtown Carrollton and downtown Denton. Passing tracks would
be required at stations and other convenient locations. Train control and signal systems
would be upgraded where necessary. Highway/railroad at-grade crossings with minimal
crossing protection but high volumes of automotive traffic will have to be improved with
the installation of warning devices such as lights, bells, and gates. Approximately six
regional rail passenger stations would be constructed along the E-2 Corridor between
the downtown Carrollton Station at Belt Line and the downtown Denton Station. Exhibit

IV-7 contains the basic assumptions for stations, feeder bus access, and park-and-ride
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locations that were evaluated for this modal alternative. Exhibit V-8 shows the E-2
Corridor Regional Rail Alternative.
EXHIBIT IV-7

REGIONAL RAIL SERVICE ASSUMPTIONS

Regional Rail (headways = 20 minutes/60 minutes)

Stations* DCTA Bus Park-and-Ride
Downtown Denton Yes No
South Denton Yes Yes
Lewisville North Yes Yes
Lewisville CBD Yes Yes
Lewisville South Yes Yes

Belt Line Rd/Downtown Carrollton DART NW-SE Transfer

* Station locations, feeder bus, and park-and-ride designations are all approximate and would be
refined in later phases of study.
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EXHIBIT IV-8

REGIONAL RAIL ALTERNATIVE FOR THE E-2 CORRIDOR
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Light Rall

The light rail alternative would provide light rail transit (LRT) service within the E-2
Corridor. A LRT line would be constructed as an extension of DART’s planned NW
Corridor LRT along the MKT right-of-way, generally paralleling 1-35E between downtown
Carrollton and downtown Denton. New track would be constructed either at-grade or
elevated in constrained areas. Approximately ten LRT passenger stations would be
constructed along the E-2 Corridor between Carrollton and the downtown Denton
Station. The locations of new stations must be determined in later phases of project
development. Exhibit 1V-9 contains the basic assumptions for stations, feeder bus
access and park-and-ride locations that were evaluated for the LRT modal alternative.
Exhibit 1V-10 shows the E-2 Corridor Light Rail Alternative.

EXHIBIT IV-9

LIGHT RAIL SERVICE ASSUPTIONS

Light Rail (headways = 10 minutes/20 minutes)

Stations* DCTA Bus Park-and-Ride
Downtown Denton Yes No
Loop 288 Yes Yes
South Denton Yes Yes

FM 2181 Yes Yes
Lewisville North Yes Yes
Lewisville CBD Yes Yes
Lewisville South Yes Yes
Frankford Yes (DART) Yes (DART)
Trinity Mills Yes (DART) Yes (DART)
Belt Line Rd/Downtown Carrollton Interlined with NW-SE

* Station locations, feeder bus, and park-and-ride designations are all approximate and would be
refined in later phases of study.
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EXHIBIT IV-10

LIGHT RAIL ALTERNATIVE FOR THE E-2 CORRIDOR
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Bus Rapid Transit

The bus rapid transit (BRT) alternative would provide express bus service operating
along a fixed guideway located within the MKT right-of-way between downtown
Carrollton and downtown Denton. The BRT service would operate within the roadway in
mixed traffic approaching downtown Denton. Short segments of the BRT line could
operate within the roadway in mixed traffic within downtown Carrollton and downtown
Denton. Approximately ten BRT passenger stations would be constructed along the E-2
Corridor between the downtown Carrollton station and the downtown Denton station.
The locations of new stations must be determined in later phases of project
development. Exhibit IV-11 contains the basic assumptions for stations, feeder bus
access and park-and-ride locations that were evaluated for the E-2 BRT modal
alternative. Exhibit IV-12 shows the E-2 Bus Rapid Transit Alternative. Exhibit IV-13
depicts a plausible circulation of the vehicles in mixed traffic in and near downtown
Denton. Implementing BRT on I-35E in a HOV lane was dismissed because it is likely
too late to get two BRT lanes into the current improvement plans and the project could
not be completed in a timely manner.

EXHIBIT 1V-11

BUS RAPID TRANSIT SERVICE ASSUMPTIONS

Bus Rapid Transit (headways = 10 minutes/15 minutes)

Station* DCTA Bus Park-and-Ride
Downtown Denton Yes No
Loop 288 Yes No
South Denton Yes Yes

FM 2181 Yes Yes
Lewisville North Yes Yes
Lewisville CBD Yes Yes
Lewisville South Yes Yes
Frankford Yes (DART) Yes (DART)
Trinity Mills Yes (DART) Yes (DART)
Belt Line Rd/Downtown Carrollton Yes (DART) Yes (DART)

* Station locations, feeder bus, and park-and-ride designations are all approximate and would
be refined in later phases of study.
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EXHIBIT IV-12

BUS RAPID TRANSIT ALTERNATIVE FOR THE E-2 CORRIDOR
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EXHIBIT IV-13

END OF LINE FOR BUS RAPID TRANSIT ALTERNATIVE IN DENTON

Regional Rall
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EVALUATION OF ALTERNATIVES

Three different modal alternatives were evaluated for this corridor:
¢ Regional Rail with Transfer
¢ Light Rail without Transfer

¢ Bus Rapid Transit

In addition to the assumptions pertaining to different technologies and operating
characteristics (station locations, headways, operating speeds, and supply of feeder
buses at stations), the relationship of the E-2 Corridor to the others in the regional

system was also considered.

One of the key evaluation or performance indicators used projected 2030 average
weekday ridership. The complete list of performance indicators is found in Chapter Il
Corridor Description and Evaluation. In order to streamline the development of travel
forecasts for the Regional Rail Corridor Study, the various modal alternatives containing
regional or light rail for each corridor were combined into a series of rail system
alternatives for forecasting. Several of the corridors also serve travel markets that
interact or compete with each other, so it was important to design the system forecasts
to minimize this interrelationship as much as possible. Travel demand forecasts for four
rail system alternatives were developed initially, along with BRT system alternative maps
showing these systems alternatives, along with descriptions of exactly which of the
RRCS rail corridors were contained in each rail BRT system alternative can be found in
Chapter Il. Ridership summaries for these system alternatives are also contained in

Chapter Il of the report. More specific E-2 corridor information is in the following section.
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Ridership Summary

Exhibit IV-14 presents projected average weekday ridership resulting from each of the
systems alternatives for the E-2 Corridor, (see Chapter Il for complete description). In
Rail System Modeling Alternative 2, the E-2 Corridor was tested as a regional rail line
from Denton to Dallas, with a transfer to DART’'s Northwest LRT line at the Belt Line
Road Station. Rail System Modeling Alternative 3 assumed the extension of DART'’s
Northwest Corridor LRT all the way up to Denton. For comparison purposes, reported
ridership for this alternative is only for the portion of the line between Belt Line Road in
Carrollton to the terminus in Denton. The BRT System Modeling Alternative included
BRT in the E-2 right-of-way, with a transfer point for the BRT service at DART’s

Northwest Corridor — Belt Line Road Station.

As explained in Chapter II, the ridership resulting from the Rail System Modeling
Alternatives was used to compare the performance of the modal alternatives for a
corridor. The best performing option, which for E-2 would be either regional rail, light
rail, or BRT, was then the recommendation for the corridor and, consequently, included
in the Final Run Recommended Modeling Alternative. Exhibit IV-15 shows the ridership

from the Final Run Recommended Modeling Alternative as well.

In order to optimize the performance of the E-2 Corridor in the rail system developed for
the Final Run Recommended Modeling Alternative, the regional rail line from Denton
was interlined along the Cotton Belt Corridor to provide direct service to DFW
International Airport and interlined along the Burlington Northern/Santa Fe Corridor to
the Trinity Railway Express Corridor to provide direct service to the Dallas CBD. Their

routes are shown in orange and yellow in Exhibit 1V-15.
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It should be noted that the 2030 ridership for this corridor was adjusted upward to reflect
ridership gains resulting from the interlining of the proposed line with other rail lines in
the network. It is assumed that interlining benefits are not reflected in station ridership
data along a given corridor, the sum of which constitutes total corridor ridership. This
adjustment was based on rail link gateway volumes at the terminus of the corridor. (See

Chapter Il for additional explanation.)

To properly stage the recommended alternative, corridor ridership was also generated
for the year 2007, measuring the impact of demographics growth on the proposed
alternative. The process leads to the identification of corridors worthy of priority
implementation.

EXHIBIT 1V-14

E-2 CORRIDOR RIDERSHIP

Average Weekday
Travel Forecast Technology Ridership
Rail System Alternative 2 | Regional rail (with transfer) 4,100
Rail System Alternative 3 | Light rail transit (without transfer) 8,800
BRT System Alternative | Bus rapid transit (with transfer) 6,600
Regional rail (to Dallas and DFW
Final (2007) Airport) 4,300*
Regional rail (to Dallas and DFW
Final (2030) Airport) 5,700*
Regional rail (to Dallas and DFW
Final (2030 Adjusted) Airport) 6,200**

*Recommended alternative
**Ridership adjusted to account for interlining of lines
Source: NCTCOG DFWRTM
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EXHIBIT IV-15

REGIONAL RAIL CORRIDOR STUDY — FINAL RUN RECOMMENDED ALTERNATIVE

sAempeoy
09/02 (umoyssold YLON) ¥y
09/0Z (umo}ss0id UpoN) 2l SN
09/02 (ewngald - D11 1T HV) ¥Y M
00/0Z (3u1) ux sM NS
09/0Z (VIM4Q - USINH) MY Z-M
090z (uotun - o11) ¥ - A
09/0Z (a1yoeyexe - uoun) ¥y 9-3
09/02 (UeIOIPIW - puejaiounsap) WY 53 NS
09/0Z (SElleq - Buinl ynos - 09s1d) uy -3 AN
0zL/0F (VIM4Q - uojua) ¥y 2-3
0ZL/0v (Selleq - uojua) ¥Y Z-3 /41y
02/0L (1Se3UINOS - JSOMULION) 147 e % e.
0Z/0L (11D HEO WINO'S - HOIMOY) LYT spe?y
0v/0Z (Puejpiounsapy - py 1oed) 147 €3 ee
0¥/0Z (ueliolpIN-puealounsep-feuu o) Hy/Ly1 €3 ...o...
0Z/04 (MJQ-vLL-TET-UOSIPRY) LY #%e
s)eg uolpIBRS WaSAS Aoy

puaban

suondwnssy Buluiaiu|
uny wajsAg |eui4

AINNIHON

FIHIVHVYXVYM

0OosIy4

NVIHLOTAIA

NOLN3a

INYNEG3TO

IV-24



An important step in transit ridership analysis involves detailed reviews of projected
passenger boardings and alightings at each station. Station riders by mode of access
(such as, walk, auto, feeder bus, and where applicable, transfers from other rail lines)
were reviewed for accuracy and reasonableness. Shortcomings in network design as
well as some coding errors can be identified as part of this review. Exhibit IV-16
presents 2007 and 2030 ridership by station for the Final Run Recommended
Alternative. Corridor line ridership is the sum of demand at stations along a given line,
except for where corridor line ridership has been adjusted to account for interlining.

EXHIBIT IV-16

FINAL RUN RECOMMENDED ALTERNATIVE BOARDINGS BY STATION

Regional Rail Boardings
Corridor Stations 2007 2030
E-2 Downtown Denton 390 570
South Denton 570 960
Lewisville North/FM-407 580 750
Lewisville CBD 590 680
Lewisville South 1,190 1,440
Downtown Carrollton/Belt Line 1,010 1,340
Line Ridership 4,330 5,740

Source: NCTCOG DFWRTM

Performance Evaluation

Each RRCS modal alternative considered was evaluated with a set of performance
indicators. The corridors were scored based upon a five-point system with five indicating
a good score and one indicating a bad score. The individual criteria scores were then
added to reflect a total score for each alternative, including a performance benchmark
representing the overall cost effectiveness of each option. Exhibit IV-17 contains a
summary of the final performance of the E-2 Corridor. The RRCS Performance

Benchmark was created to normalize the evaluation of each of the corridors with varying
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lengths, costs, and ridership. It is a “cost effectiveness” measure using annualized
capital cost, annualized operating cost, and annualized ridership producing a necessary
calculation of annual cost per rider. It is very similar to the original FTA cost
effectiveness index (CEIl). The revised CEIl used by FTA in the most recent New Starts

Program evaluation includes additional considerations for travel time savings and user

benefits.
EXHIBIT IV-17
PERFORMANCE SUMMARY FOR E-2 CORRIDOR
Evaluation Criteria E-2 Regional Rail Score
Performance benchmark (annual $10.37 5
cost per annual rider)
Total daily ridership forecast 6,200 4
One-way trip time (minutes) 39 5
Estimated capital cost (millions) $238.60 5
Estimated annual O&M cost $11.50 4
(millions)
Local authority and funding Denton County Transportation Authority 5
exists and funding is available.
Community acceptance Community has approved sales tax to 5
fund regional rail type system.
Ease of implementation Right-of-way is owned and controlled by 4
the City of Denton and DART,; relocation
of trail will be necessary before track can
be constructed.
Connectivity with existing and Regional rail will require transfer to 3
planned transit operations DART at Carrollton for some route
choices.
Compatibility with freight railroad Compliant regional rail equipment is 5
operations compatible with local freight operations.
Serves area of unmet mobility need | Roadway capacity deficiency moderately 2
severe.
Impact upon adjacent highways Benefit to adjacent highway is equivalent 4
and air quality to one-lane in each direction.
Transit oriented development TOD potential exists. 2
potential
TOTAL SCORE 53
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The E-2 Corridor scored the highest of all RRCS corridors evaluated, with a total of 53
points. The Performance Benchmark was $10.37 (score = 5 points), based on a total
daily ridership forecast of 6,200 daily riders (score = 4 points) and an estimated annual
operating and maintenance cost of $11.5 million (score = 4 points). The total capital cost
for the development of regional rail in this corridor was estimated to be $238.6 million
(score = 5 points). Estimated trip time to travel one way, the length of the corridor is 39
minutes (score = 5). The project has the advantage of the existence of a local authority,
with the Denton County Transportation Authority in place to develop and financially
support the project (score = 5 points). The right-of-way is owned and controlled by
DART and the City of Denton, making implementation relatively straight forward, but
there is a bicycle/pedestrian trail in a portion of the corridor that will have to be relocated
(score = 4 points). Use of Federal Railroad Administration (FRA) compliant regional rail
technology in the corridor will require a transfer to the DART system at Carrollton in
order to access other transit options in the region (score = 3 points), but is compatible
with local freight operations (score = 5 points). The roadway capacity deficiency in the
parallel corridor is moderately severe, so the E-2 regional rail implementation would
moderately assist with unmet mobility needs (score = 2 points). However, the ridership
projections for the corridor are equivalent to one lane of vehicular traffic in each
direction, thereby aiding air quality efforts in the region (score = 4 points). Some transit

oriented development potential exists (score = 2 points).

CORRIDOR RECOMMENDATIONS
The final recommendation is regional rail for the E-2 Corridor, as shown in Exhibit 1V-18.
Regional rail would be operating from downtown Denton to the DART LRT station at Belt

Line Road, with potential interlining to Dallas-Fort Worth International Airport along the
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Cotton Belt Corridor and to downtown Dallas along the Burlington Northern/Trinity
Railway Express combination shown in Exhibit IV-18. The station locations shown in the
map below are for planning purposes only and would be refined as a more detailed
Alternatives Analysis study of the corridor is conducted. The E-2 Corridor had the
highest score, resulting from the Performance Indicator Analysis, of any of the RRCS
corridors. The 2007 ridership estimates were high enough to indicate the need for near-
term (5-10 years) rail development in the corridor. The Denton County Transportation
Authority began work on an Alternatives Analysis (AA) of the corridor in late 2004. The

RRCS results served as the starting point for the AA.
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EXHIBIT IV-18

FINAL RECOMMENDATION FOR THE E-2 CORRIDOR
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E-2 Denton Line 01 1of 11 July 2003
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E-2 Denton Line 01 2of 11 July 2003

Denton looking NW from trail
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E-2 Denton Line 01 3ofll July 2003
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E-2 Denton Line 01 4of 11 July 2003

Looklng NW from Shady Oaks Dr and Kerley Street
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E-2 Denton Line 01 S5ofll July 2003

Looking SE from loop 288 overpass
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Looking NW from loop 288 overpass
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E-2 Denton Line 01 60f 11 July 2003
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E-2 Denton Line 01 7 of 11 July 2003
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E-2 Denton Line 01 8of 11 July 2003
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E-2 Denton Line 01 9of1l July 2003
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E-2 Denton Line 01 10 of 11 July 2003
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E-2 Denton Line 01 11of11 July 2003
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E-2 Denton Line 02 1 of 16 May 2003
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E-2 Denton Line 02 20f 16 May 2003
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E-2 Denton Line 02 3of 16 May 2003
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E-2 Denton Line 02 40f 16 May 2003
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E-2 Denton Line 02 50f16 May 2003
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E-2 Denton Line 02 6 of 16 May 2003

MP 735.9 — Spur track to Builders First Choice industry
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E-2 Denton Line 02 7 of 16 May 2003
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MP 736.3 — Bridge is 42’ in length. Note very poor track conditions
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E-2 Denton Line 02 8 of 16 May 2003
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E-2 Denton Line 02 90of 16 May 2003
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E-2 Denton Line 02 10 of 16 May 2003
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E-2 Denton Line 02 11 of 16 May 2003
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MP 738.3 — Note poor track condition. Bridge is one of four within 0.3-mile and is 39’ in
length. Bennett Lane is in distance.
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E-2 Denton Line 02 12 of 16 May 2003
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E-2 Denton Line 02 13 0f 16 May 2003
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E-2 Denton Line 02 14 of 16 May 2003
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E-2 Denton Line 02 150f 16 May 2003

MP 740. 2 SH 121 overpass w1th 117 long brldge in foreground
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E-2 Denton Line 02 16 of 16 May 2003
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E-2 Denton Line 03 1 of 15 May 2003
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E-2 Denton Line 03 20f 15 May 2003
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MP 741.1 — Trinity River Bridge consists of 175 long steel truss and 126’ long timber
pile trestle
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MP 741.1 - Trinity River Bridge
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E-2 Denton Line 03 3of15 May 2003
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MP — 741.1 Trinity River looking west from railroad bridge
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E-2 Denton Line 03 40of 15 May 2003
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E-2 Denton Line 03 50of 15 May 2003

MP 741.1 — Trinity River Bridge: looking north

MP 741.2 — Brldge over Elm Creek is 104’ in length and is Just south of the Trlnlty Rlver
Bridge.
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E-2 Denton Line 03 6 of 15 May 2003

r‘ﬂ:‘-"{ ! ‘&% i}‘?& - :
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MP 741.8 - Frankfort Road crossing looking south. Potential passenger rail station site in
southeast quadrant.
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E-2 Denton Line 03 7 of 15 May 2003
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E-2 Denton Line 03 8 of 15 May 2003
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E-2 Denton Line 03 90of 15 May 2003

MP 742.4 — Bridge under SH-190 overpass is 112 feet in length. Old Trinity Road is in
distance.

MP 742.4 - New bridge under SH-190 overpass o
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E-2 Denton Line 03 10 of 15 May 2003
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E-2 Denton Line 03 11 of 15 May 2003

Deseret Grain.

MP 743.2 — Timber culvert is 14 feet long with open deck
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E-2 Denton Line 03 12 of 15 May 2003
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MP 743.8 — Old Denton Road with Westway Circle and Donald Avenue in distance.
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E-2 Denton Line 03 13 of 15 May 2003
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E-2 Denton Line 03 14 of 15 May 2003
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E-2 Denton Line 03 15 of 15 May 2003
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DRAFT

E-2 Union Pacific
begins in Carrollton, through Lewisville, Hickory Creek, Lake Dallas, Corinth, ends in Denton, 20 miles in length

Potential Station Zone: 1/2 mile wide linear area of variable length based on the area of interest

. Jurisdiction w/in Future Land Use Zoning
Area of Station ; . . Development Development . Other
County |walking distance Characteristics of Interest (comprehensive (of vacant
Interest Status . Type Style Comments
of station plan) land)
Employment within walking distance of the site: N/A
Current land uses: retail, industrial, single-family, institutional, park space, office .
. . L ) Regional e
Vacant land: inadequate for a station and transit oriented development Infill-other pedestrian Center Difficult to
E2-a Proposed Denton Denton Located within walking distance: N/A oriented . locate a station
. ) . ) . development Commercial
Site accessible via: US hwy 77, regional veloweb, UP Railroad development Downtown here.
Flood zone: Almost entirely in the 100 or 500 year floodplain.
Site was modeled for a station in the Mobility 2025 Plan
Employment within walking distance of the site: Infinity Partners (300)
Current land uses: industrial, multi-family, single-family, park space, retail, utilities Infill-other Regional
Vacant land: adequate for station and transit oriented development development or . Regional Mixed Use Center
E2-b Proposed Denton Denton Located with in walking distance: N/A greenfield hybrid Center Commercial
Site accessible via: regional veloweb, state loop 288, US hwy 77, US hwy I35E development Downtown
Flood zone: Partially within the 100 year floodplain - opportunity for green space.
Employment within walking distance of the site: Andrew Corp (250)
Current land uses: retail Infill-other Regional
E2-c Proposed Denton Denton Vacant land: adequate for station and transit oriented development development or hybrid Regional Mixed Use Center
Located within walking distance: Unicorn Lake joint venture project greenfield Center Commercial
Site accessible via: US hwy I35E, regional veloweb development Downtown
Flood zone: Partially within the 100 year floodplain - opportunity for green space.
Employment within walking distance of the site: Boing Defense Electronics (1420)
Current land uses: industrial, single-family, under construction Infill-other
. Vacant land: adequate for station and transit oriented development development or .
E2-d Proposed | Denton Corinth Located with in walking distance: N/A greenfield hybrid
Site accessible via: US hwy I35E development
Flood zone: Partially within the 100 year floodplain - opportunity for green space.
Employment within walking distance of the site: N/A
Current land uses: retail, institutional, industrial, single-family, office
Vacant land: adequate for station and transit oriented development Infill-other
E2-e Proposed Denton Lewisville Located with in walking distance: N/A hybrid

Site accessible via: US hwy I35E
Flood zone: outside of floodplain
Site was modeled for a station in the Mobility 2025 Plan

development

Baseline Land Use Review
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DRAFT

Employment within walking distance of the site: N/A
Current land uses: industrial, retail, utilities
Vacant land: possibly enough for station and transit oriented development

Infill-other

E2-f Proposed Denton Lewisville Located within walking distance: Old Town Lewisville joint venture project development hybrid
Site accessible via: State hwy 121
Flood zone: Partially within the 100 year floodplain - opportunity for green space.
Site was modeled for a station in the Mobility 2025 Plan
Existing by Station: Frankford Station, DART de\I/r(;?(IJI;-)?:;irt or :;%hz:;?n”rsztdei
E2-g 2008 Denton Carrollton Infill Opportunities: adequate for infill development, existing industrial, water greenfield hybrid rail begins
Flood zone: Completely within the 100 year floodplain - opportunity for green space. development going nortr;

Baseline Land Use Review
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EASTERN CORRIDOR COST ANAYLSIS (E-2)

REGIONAL RAIL CORRIDOR STUDY
North Central Texas Council of Governments | Link Number: E-2
Parametric Cost Esti Link Description: Denton
Start Sta: 1221
End Sta: 7446
Regional
E-2 Denton to Carrollton Rail Light Rail Link Length: 22.5
Description Unit Unit Cost tity Cost Subtotal Unit Cost | Q Cost Subtotal Remarks
Site Work & Urban Design
Earthwork, 1 Track, Major Il $1 500,000
Earthwork, 1 Track, Basic Il $500 000
Earthwork, 2 Tracks, Major Ml §2 500 000 $3,500,000
Earthwork, 2 Tracks, Basic tl $750,000 1.1 $525,000
Earthwork, Reconstruct Existing Track Il $100 000 214 $2,140 000
Urban Design/Signage/Landscaping hl $250,000 225 $5 625,000 §750,000
Environmental Mitigation (Includes noise and vibration) il $100,000 225 $2 250,000 $100,000
Relocate Hike/Bike Trail tl $1.400,000 9.2 §12,580,000 §1.400,000
[ Subtotal $23,720,000
Trackwork [
MNew Track, 136%# CWR il 1,000,000 236 $23 600,000 1,850,000
Upgrade Track to Class 4 Ml $500,000
Paved Embedded Track {Double) | %4 000 000 %5 FO0 000
New Single Track #1 Relay Rail Il $300,000
MNew Turnout #10 EA $125,000 14 §1,750,000 §125,000
New Turnout #15 EA $200,000 1 $200,000 $200,000
New Turnout #24 EA $250,000 12 $3.000,000 $250,000
Rebuild Turnout or Diamaond EA $75 000
Mew Railroad Diamond Crossing EA $200 000 1 $200 000
[ Subtotal $28,750,000
Structures [
Elevated Track (railroad over railroad) TF §6,500 $10,000
Tunnel | TF §10,000 §10,000
New Bridge (Minor TF 4,500 322 §1,445,000 4 500
New Bridge (Major) TF 5,500 $6,500
Reconstruct Existing Bridge TF $2.500 2,105 $5,262 500 $2,500
Retaining WWall {0 FT - 10 FT High) TF §175 §175
Retaining WWall {10 FT - 20 FT High) TF §525 §525
New Culvert EA $10,000 36 $360,000 §10,000 Arile
Rehabilitate Culvert EA §5,000 a4 $270,000 $5,000 Arile
[ Subtotal $7,341,500
Stations [
At-grade Station EA $650,000 5i $3,250,000 $2,500,000
Aerial Station (LRT) EA $4 500,000 Carrollton
Depressed Station (LRT) EA $15,000,000
Parking Spaces/Surface Lot EA $4 000 2,500 §10,000 000 $4 000 avg=000/station
Service and Layover Facility EA §2 000,000 1 $2 000,000 $5,000 000
Central Maintenance Facility Contribution EA $1,000,000 1 $1,000 000 $2 000,000
I Subtotal $16,250,000
Trac‘tior Electrification System (LRT) Il $1,600,000
<ot T
|
Signal System
Communications System (LRT) hl $1,100,000
Mew Railroad Interlocking EA $1 500,000
Madify Railroad Interlocking EA $750 000 1 $750 000
New CTC or LET Signaling Systern tl $1,200,000 236 $28,320,000 $2 300,000
Upgrade Railroad Signal System M $600,000
[ Subtotal $29,070,000
R.O.W. & Y Junction
IR.O.W. Alllowance AL
Utilities [
IUti\ities Al\lowance [l $200,000 225 $4,500,000 4,500,000 $400,000
Crossi ! Roadway
Minor Street At-grade (Gates & Warning Devices) EA $150,000 7 $1,050,000 $150,000
Minor Street At-grade (w/ Quad Gates Systern & Warning Device EA $250,000 27 $6,750,000 $250,000
Major Street At-grade (w/ Quad Gates Systern & Warning Device EA $450,000 14 $6,300,000 $450,000
Reconstruct Existing Roadway Bridge EA $1,000 000 $1,000,000
Reconstruct Existing Roadway SY $40 540
Construct Mew Roadway =k $20 $30
Highway/Railroad Grade Separation EA $8 000,000 $5,000 000
[ Subtotal $14,100,000
Special Conditi
Contribution for Regional Rail at Carrollton Station EA $1 000,000 1 $1,000,000
Subtotal $1,000,000
Sul 1A $124,731,500
MIS LevellDeswgn Contingency (% of A) 15% $18.709,725 0%
Constructlwon Contingency (% of A) 10% $12, 473,150 10%
Add-on Alllowance (Eng., CM, etc) (% of &) 18% $18,709,725 0%
|
Rail ehicle Train Sets (actual without contingencies) Train Set $5 000,000 g §54,000,000 $64,000,000 $5 000 000
Grand Total $238.624,100
MOTE: [1. Unit Costs are expressed in present value daollars.
2. Retaining Wall Unit Cost is for one side only
3. Cost eTtimate excludes ROW costs.
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Annualized Cost Estimate (E-2)

Regional Rail Corridor:

Annualized Capital Cost

Cost Category
Site work and Urban Design
Trackwark
Structures
Stations
LRT Electrification System
Signal System
Right-ofWWay
Lltilities
Crossings / Roadway
Special Conditions

wehicles

Total

Performance Benchmark

MNotes:

EZ

Daily Riders:
Annualized Riders:

Denton to Carrollton

5,200
1,922 000

Regional Rail

zeful Annualization Total Cost ($mil)

Life (yr)
100
30
30
20
30
30
100
20
20
20

25

Factor

0.070

0.081

0.081

0.094

0.081

0.081

0.070

0.094

0.094

0.094

0.056

(Incl. Contingency)
$33.208
F40.260
$10.278
§22.750
$0.000
$40.655
$0.000
$6.300
$12.740
§1.400

$64.000

$235.624

1. Annualized Riders = Daily Riders times 310 days per year.
2. Petfarmance Benchmark = Annualized Cost divided by Annualized Riders.

Regional Rail
Annualized

Cost (hmil)
$2.325
$3.260
$0.833
$2.139
$0.000
$3.297
$0.000
$0.5592
$1.856
$0.132

$5.504

$19.936

10.37

Light Ra
Total Cost [

il
$mil)

{Incl. Contingency)

$0.000
§0.000
$0.000
$0.000
§0.000
$0.000
§0.000
§0.000
§0.000
§0.000

$0.000

$0.000
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Light Rail

Annualized

Cost (Fmil)
§0.000
$0.000
$0.000
§0.000
$0.000
§0.000
$0.000
$0.000
§0.000
$0.000

$0.000

$0.000

#DIVA!

Regional Rail Corridar:

Cost Category Surmmary

Cost Category
Site work and Urban Design
Trackuwark
Structures
Stations
LRT Electrification System
Signal System
Right-of-Way
Ltilities
Crossings £ Roadway
Other

“ehicles

Total

E-2

Regional Rail
Tatal Cost ($rmil)
{Incl. Contingency)
$39.508
$40.250
$10.275
§22.750

$0.000

Dentan to Carrollton

Light Rail
Tatal Cost ($mil)
{Incl. Contingency)
$0.000
$0.000
$0.000
$0.000

$0.000

Incl with Crossings/Roadway

Mot Applicable

Incl with Site Work & Urban Design

$60.4358
§1.400

$64.000

$235.624

$0.000

$0.000

$0.000

$0.000



V. E-3 - MCKINNEY LINE CORRIDOR CONSIDERATIONS

CORRIDOR DESCRIPTION
Rail Corridor E-3 between Plano and McKinney is one of eight rail corridors in the
Dallas-Fort Worth area studied by for the feasibility of implementing commuter rail, light

rail, or other forms of transit service.

The right-of-way is a former Union Pacific Railroad line that extends between Plano and
McKinney, a distance of approximately 16.3 route miles. Exhibit V-1 contains a corridor
location map. DART owns the entire right-of-way. The right-of-way is consistently 100
feet in width north of Plano. Through Plano, the right-of-way is 40 feet to 60 feet in
width. The Dallas Garland and & Northeastern (DGNO) short-line railroad has trackage
rights between Stacy Road (FM2786) and Sherman. The segment of track between the
former SSW line in Plano and Stacy Road, a distance of approximately 8.4 miles, has

not been in operation for five or six years.

The current maximum operating speed limit is 10 mph. The line is not equipped with a
railroad signal system and is operated under yard limit rules. The DGNO essentially

operates one round trip train per day on weekdays to serve local industries.



EXHIBIT V-1

E-3 CORRIDOR LOCATION MAP
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Existing Track Conditions

The E-3 Plano to McKinney rail corridor consists of a single main track with one short

(1,550) siding located in McKinney.

The track consists of 90-pound rail on timber ties. All of the rail should be replaced
before passenger service is operated over the track. The ties in the 8.4 miles between
Plano and Stacy Road that is not being operated are in poor condition and also should
be replaced. Most of the ties in the portion of track that is being operated are also in

poor condition.

There are three industrial tracks located on the E-3 corridor in McKinney. None of the

three industries were identified by company name.

There are no intermodal facilities or other rail/truck transfer facilities on the Plano to
McKinney rail corridor. The railroad depot still exists in Allen and is located between
McDermott Drive and Belmont and is in excellent condition. The current owner or user

was not identified.

A total of 16 bridges are located along the 16.3 miles between Plano and McKinney. Of
the 16 bridges, 8 are timber pile trestles, 7 are steel deck or through plate girder bridges,
and 1 is a pre-stressed concrete bridge. Of the bridges seen, the bridges in the non-
operating portion are in poor condition and the bridges in the operating portion are in fair

condition.

There are 31 railroad/highway at-grade crossings or highway grade separations in the

16.3 miles of the E-3 corridor between Plano and McKinney. Of the 31 at-grade
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crossings, 27 are at-grade public crossings and 4 are grade-separated overpasses or

underpasses. The crossing equipment and surfaces for the at-grade crossings are in

fair to good condition even along the portion that is not being operated. A detailed list of

the railroad/highway grade crossings and overpasses is provided in the following

section.

A fact sheet summarizing the existing conditions and issues for the E-3 corridor is shown

in Exhibit V-2.

EXHIBIT V-2

E-3 CORRIDOR FACT SHEET

Owner(s) of the line DART
Operator(s) of the line | DART/DGNO
Trackage rights None

Length of the corridor | 16.3 Miles

Average trains per
weekday

Two local switching.

Track summary

= Single track with one siding in McKinney. No railroad
signaling. Operated as yard limits with maximum speed of
10 mph. No service between Plano and approximately MP
290.5 (about 8 miles).

Railroad crossings

= Twenty-eight (28) at-grade highway/railroad crossings.
» Four (4) grade-separated highway/railroad crossings.
* One (1) at-grade railroad/railroad crossings.

Jurisdictions

Plano, Allen, Fairview, and McKinney.

Industrial sidings

= Four

Corridor issues

All new track and rehabilitation of all bridges.

Issue of ending commuter rail service at DART station at
Parker Road or connecting to SSW (UP) track.

Need to add CTC signal system.

Schematic of the Corridor

Exhibit V-3 shows a schematic diagram of the Plano to McKinney rail corridor.



EXHIBIT V-3

E-3 CORRIDOR SCHEMATIC
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Detailed Information

This section contains detailed information for the bridges and railroad/highway grade
crossings and overpasses located along the 16.3 miles of Corridor E-3 between Plano
and McKinney. Exhibit V-4 shows the rail/lhighway crossings and Exhibit V-5 shows the
railroad bridges and culverts.

EXHIBIT V-4

RAIL/HIGHWAY CROSSINGS AND OVER/UNDER PASSES

Milepost | Highway E:\t;gtcé Warning Devices DOT Number
282.2 12" Street Public | Lights/Bells/Gates | 763410F
282.3 | 14" Street Public | Lights/Bells/Gates | 763409L
282.4 15" Street Public | Lights/Bells/Gates | 763406S
282.7 18" Street Public | Lights/Bells/Gates | 763403V
283.0 22" Street Public | Lights/Bells/Gates | 763402N
283.2 Park Boulevard Public | Lights/Bells/Gates | 763528V
283.6 Parker Road Public | Lights/Bells/Gates | 763401G
285.1 Spring Creek Parkway Public | Lights/Bells/Gates | 763399H
285.8 Legacy Drive Public | Flashers 748325D
286.8 Ridgemont Drive Public | Stop signs 763398B
287.6 Bethany Drive Public | Flashers 763397V
288.3 McDermott Drive Public | Flashers 912034N
288.4 Belmont Public | Lights/Bells/Gates | 763396M
288.5 Main Street (FM2170) Public | Lights/Bells/Gates | 763395F
288.8 Coats Drive Public | Lights/Bells/Gates | 763394Y
289.4 Exchange Parkway Public | Lights/Bells/Gates | 748323P
290.5 Stacy Road (FM 2786) Public | Lights/Bells/Gates | 763393S
282.3 SH-5 Public | Underpass 763390W
293.2 Country Club Road Public | Flashers 763389C
294.6 Old Mill Road Public | Underpass 763388V
295.0 Industrial Blvd (FM 546) Public | Lights/Bells/Gates | 763387N
295.5 Elm Street Public | Lights/Bells/Gates | 763386G
295.8 Jefferson Street Public | Crossbucks 763385A
295.9 Short Street Public | Lights/Bells/Gates | 763384T
296.0 Standifer Street Public | Lights/Bells/Gates | 763383L
296.1 Anthony Street Public | Lights/Bells/Gates | 763382E
296.3 Louisiana Street Public | Lights/Bells/Gates | 763381X
296.4 Virginia Street Public | Lights/Bells/Gates | 763380R
296.7 Broad Street Public | Underpass 763379W
297.1 University Dr (SH-380) Public | Underpass 765332H
298.4 Collin County Road 274 Public | Crossbucks 765331B

Source: URS Corp. 2003



EXHIBIT V-5

RAILROAD BRIDGES AND CULVERTS

Milepost | Bridge Type Length | Remarks
284.3 Pre-stressed concrete, open deck 60’
284.9 Timber pile trestle, open deck 45’
286.26 Steel plate girder, open deck 25’
60’ steel deck plate girder, 99’
286.29 timber pile trestle, 60’ steel deck 219 Rowlett Creek

plate girder, open deck
15’ timber pile trestle, 60’ steel deck
289.55 plate girder, and 45’ timber pile 120’ Cottonwood Creek
trestle, open deck
Steel through plate girder, open

292.3 30’ Over SH-5
deck
77 steel deck plate girder, 99’
timber pile trestle, 120’ steel deck , .
294.2 plate girder, 131’ timber pile trestle, 421 Wilson Creek
open deck
294.6 Timber pile trestle, open deck 45’ Srli?ngeI” Road, historic
296.7 Timber pile trestle, open deck 45’ Broad Street

Source: URS Corp. 2003

Photos Taken in the Corridor

During the physical inspection of the E-3 Corridor, photographs were taken of various
features and conditions along the line. Photographs were taken of as many of the
bridges, highway crossings, overpasses, underpasses, sidings, track conditions, special
conditions or constraints, and general right-of-way conditions and features as possible.
The photographs taken along the E-3 Corridor between Plano and McKinney are

included at the end of this chapter.

Existing Land Use

A baseline land use survey was conducted by NCTCOG staff at the onset of the
Regional Rail Corridor Study. The major focus of this study was to help locate specific

areas along the corridors that possess characteristics that could support the



development of a rail station and/or transit-oriented development. Baseline land use
maps and the associated station location information for the corridor may be found

following the corridor photographs.

INFRASTRUCTURE CONSTRAINTS

A number of infrastructure issues and constraints should be addressed in order to
establish regional rail passenger service within this corridor. Identified infrastructure
constraints include the following considerations:

e The track should be replaced along the entire corridor due to the poor condition of
the rail, ties, and ballast. Passing tracks will be required at stations and other
convenient locations. Turnouts located in the main track that serve industrial
tracks will have to be replaced when the main track is replaced. Future installation
of double track should not be precluded. The bridges on the line may either have
to be replaced or rebuilt. Highway/railroad at-grade crossings with minimal
crossing protection but high volumes of auto traffic should be improved with the
installation of warning devices such as lights, bells, and gates. Drainage
improvements and vegetation control will also be required along the line.

e Centralized Traffic Control (CTC) will be required over the entire corridor if
maximum train speed is to exceed 59 mph. The installation of CTC should include
provisions for bi-directional running, electric switch locks on all turnouts located in
main track, and should be dispatched from a local control point such as an existing
TRE or DART facility.

o Compatibility with the existing DART light rail system ending at Parker Road in

Plano is an issue relative to the selection of the transit technology for the corridor.
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DEFINITION OF FEASIBLE ALTERNATIVES

The study considered three primary types of options for the rail corridors under study.
Regional rail, light rail, and bus rapid transit were the primary modes or options
considered for development in the corridors. A screening process took place for each
corridor to determine if all three options were reasonable or if a subset was more

appropriate. The discussion of options pertinent to each Corridor E-3 follows.

Description of Modal Alternatives in Corridor E-3

Regional Rail

The regional rail alternative would provide regional rail passenger service along the
DART line between Plano and McKinney. Passing tracks would be constructed where
required at stations and other convenient locations. Train control and signal systems
would be upgraded. Highway/railroad at-grade crossings with minimal crossing
protection but high volumes of automotive traffic will have to be improved with the
installation of warning devices such as lights, bells, and gates. Approximately four
regional rail passenger stations would be constructed along the E-3 Corridor between
the DART LRT Station at Parker Road and downtown McKinney. Exhibit V-6 contains
the basic assumptions for stations, feeder bus access, and park-and-ride locations that
were evaluated for this modal alternative. Exhibit V-7 shows the Regional Rail

Alternative for the E-3 Corridor.
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EXHIBIT V-6

REGIONAL RAIL SERVICE ASSUMPTIONS

Regional Rail (headways = 20 minutes/60 minutes)

Stations* Local Bus Park-and-Ride
Parker Road Yes Yes
FM 2170 (Main) Yes Yes
Fairview/FM 1378 Yes Yes
McKinney Central Yes No
McKinney North Yes Yes

* Station locations, feeder bus, and park-and-ride designations are all approximate and would be
refined in later phases of study.
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EXHIBIT V-7

REGIONAL RAIL ALTERNATIVE FOR THE E-3 CORRIDOR
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Light Rall

The light rail alternative would provide light rail transit (LRT) service within the E-3
Corridor. A LRT line would be constructed along the DART right-of-way, extending from
the existing DART Red Line, beginning at Parker Road and heading north to McKinney.
New track would be constructed along with one passing siding at McKinney.
Approximately seven LRT passenger stations would be constructed along the E-3
Corridor between Parker Road Station and McKinney. The specific locations of new
stations must be determined in later phases of project development. Exhibit V-8
contains the basic assumptions for stations, feeder bus access, and park-and-ride
locations that were evaluated for the LRT modal alternative. Exhibit V-9 shows the Light
Rail Alternative for the E-3 Corridor.

EXHIBIT V-8

LIGHT RAIL SERVICE ASSUMPTIONS

Light Rail (headways = 10 minutes/20 minutes)

Stations* Local Bus Park-and-Ride
Parker Road Yes Yes
Legacy Drive Yes Yes

FM 2170 (Main) Yes Yes
Stacey Yes Yes
Fairview/FM 1378 Yes Yes
McKinney South Yes Yes
McKinney Central Yes No
McKinney North Yes Yes

* Station locations, feeder bus, and park-and-ride designations are all approximate and would be
refined in later phases of study.
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EXHIBIT V-9

LIGHT RAIL ALTERNATIVE FOR THE E-3 CORRIDOR
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Bus Rapid Transit

The Bus Rapid Transit (BRT) alternative would provide express bus service operating
within a fixed guideway located within the DART owned right-of-way between Plano and
McKinney. The BRT service would operate within the roadway in mixed traffic
approaching Plano and approaching McKinney. Approximately eight BRT passenger
stations would be constructed along the E-3 Corridor between the Parker Road DART
LRT Station and downtown McKinney. The specific locations of new stations must be
determined in later phases of project development. Exhibit V-10 contains the basic
assumptions for stations, feeder bus access, and park-and-ride locations that were
evaluated for the E-3 BRT modal alternative. Exhibit V-11 shows the Bus Rapid Transit
Alternative for the E-3 Corridor.

EXHIBIT V-10

BUS RAPID TRANSIT SERVICE ASSUMPTIONS

Bus Rapid Transit (headways = 10 minutes/15 minutes

Station* Local Bus Park-and-Ride
Parker Road Yes Yes
Legacy Drive Yes Yes
FM-2170 (Main) Yes Yes
Stacey Yes Yes
Fairview/FM 1378 Yes Yes
McKinney South Yes Yes
McKinney Central Yes No
McKinney North Yes Yes

* Station locations, feeder bus, and park-and—ride designations are all approximate and would be
refined in later phases of study.
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EXHIBIT V-11

BUS RAPID TRANSIT ALTERNATIVE FOR THE E-3 CORRIDOR
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EVALUATION OF ALTERNATIVES

Three different modal alternatives were evaluated for this corridor:
e Regional Rail with Transfer
¢ Light Rail without Transfer

e Bus Rapid Transit

In addition to the assumptions pertaining to different technologies and operating
characteristics (such as, station locations, headways, operating speeds, and supply of
feeder buses at stations), the relationship of the E-3 Corridor to the others in the regional

system was also considered.

One of the key evaluation or performance indicators used projected 2030 average
weekday ridership. The complete list of performance indicators is found in Chapter Il —
Corridor Description and Evaluation. In order to streamline the development of travel
forecasts for the Regional Rail Corridor Study, the various modal alternatives containing
regional or light rail for each corridor were combined into a series of rail system
alternatives for forecasting. Several of the corridors also serve travel markets that
interact or compete with each other, so it was important to design the system forecasts
to minimize this interrelationship as much as possible. Travel demand forecasts for four
rail system alternatives were developed initially, along with BRT system alternative maps
showing these systems alternatives. These and descriptions of exactly which of the
RRCS rail corridor were contained in each rail BRT system alternative can be found in
Chapter Il. Ridership summaries for these system alternatives are also contained in

Chapter Il of the report and, more specifically to the E-3 corridor in the following section.
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Ridership Summary

Exhibit V-12 presents projected average weekday ridership resulting from each of the
system alternative for the E-3 Corridor. (See Chapter Il for a complete discussion.) In
Rail System Alternative 2, the E-3 Corridor was tested as a regional rail line from
McKinney to Dallas, with a transfer to DART's Red Line in Plano. Rail System
Alternative 3 assumed the extension of DART's Red Line all the way to McKinney. For
comparison purposes, reported ridership for this alternative is for the portion of the line
between Red Line’s terminus in Plano and the terminus in McKinney. The BRT System
Alternative included BRT in the E-3 right-of-way, with a transfer point at DART's Red

Line in Plano.

As explained in Chapter I, the ridership resulting from the Rail System Alternatives was
used to compare the performance of the modal alternatives for a corridor. The best
performing option, which for E-3 would be either regional rail, light rail or BRT, was then
the recommendation for the corridor and, consequently, included in the Final Run
Recommended Alternative. Exhibit V-13 shows the ridership from the Final Run

Recommended Alternative as well.

In order to optimize the performance of the E-3 Corridor in the rail system developed for
the Final Run Recommended Alternative, the regional rail/intermediate light rail line from
McKinney was interlined along the DART Red Line from Parker Road in Plano to the

Westmoreland Station. That route is shown in red in Exhibit V-13.

It should be noted that the 2030 ridership for this corridor was adjusted upward to reflect

ridership gains resulting from the interlining of the proposed alternative with the North
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Central LRT line. It is assumed that interlining benefits are not reflected in station
ridership data along a given corridor, the sum of which constitutes total corridor
ridership. This adjustment was based on rail link gateway volume at the terminus of this

corridor. (See Chapter Il for additional explanation.)

To properly stage the recommended alternative, corridor ridership was also generated
for the year 2007, measuring the impact of demographics growth on the proposed
alternative. The process leads to the identification of corridors worthy of priority
implementation.

EXHIBIT V-12

E-3 CORRIDOR RIDERSHIP

Average Weekday
Travel Forecast Technology Ridership
Rail System Alternative 2 Regional rail with transfer 6,600
Rail System Alternative 3 Light rail without transfer 10,300
BRT System Alternative Bus rapid transit with transfer 8,400
Final (2007) Intermediate capacity LRT*** 5,000*
Final (2030) Intermediate capacity LRT*** 7,100*
Final (2030 Adjusted) Intermediate capacity LRT*** 9,600**

*Recommended alternative
**Ridership adjusted to account for interlining of lines

***|ntermediate Capacity Light Rail refers to a single track LRT implementation with occasional
passing sidings. The ridership did not warrant full dual track LRT.
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EXHIBIT V-13

REGIONAL RAIL CORRIDOR STUDY — FINAL RUN RECOMMENDED ALTERNATIVE
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An important step in transit ridership analysis involves detailed reviews of projected
passenger boardings and alightings at each station. Station riders by mode of access
(i.e., walk, auto, feeder bus, and where applicable, transfers from other rail lines) were
reviewed for accuracy and reasonableness. Shortcomings in network design as well as
some coding errors can be identified as part of this review. Exhibit V-14 presents 2007
and 2030 ridership by station for the Final Run Recommended Alternative. Corridor line
ridership is the sum of demand at stations along a given line, except for where corridor
line ridership has been adjusted to account for interlining.
EXHIBIT V-14

RECOMMENDED ALTERNATIVE BOARDINGS BY STATION

Regional Rail Boardings
Corridor Stations 2007 2030
E-3 McKinney Central LRT/RR 250 382
McKinney North 350 1,076
Fairview/FM1378 760 1,233
Stacy 440 696
FM2170 1,300 1,565
Legacy Drive 250 237
Spring Creek 680 757
Parker Road 920 1,139
Line Ridership 4,950 7,085

Source: NCTCOG-DFWRTM-Final Run Recommended Alternative

Performance Evaluation

Each modal alternative considered for the Regional Rail Corridor Study was evaluated
with a set of performance indicators. The corridors were scored based upon a five-point
system with five indicating a good score and one indicating a bad score. The individual
criteria scores were then added to reflect a total score for each alternative, including a
performance benchmark representing the overall cost effectiveness of each option.

Exhibit V-15 contains a summary of the final performance of the E-3 Corridor.
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EXHIBIT V-15

PERFORMANCE SUMMARY FOR E-3 CORRIDOR

Evaluation Criteria E-3 Light Rail Score
Performance benchmark (annual cost
per annual rider) $8.90 4
Total daily ridership forecast 9,600 4
One-way trip time (minutes) 33 4
Estimated capital cost (millions) $312.80 4
Estimated annual O&M Cost (millions) $11.00 3
Local authority and funding None 1
Community acceptance Community may be open to

acceptance of light rail. 3
Ease of implementation Light rail requires separate tracks

or FRA-approved time separation. 4
Connectivity with existing and planned Light rail allows interlining with
transit operations DART in Plano without transfers. 5
Compatibility with freight railroad Not compatible with freight
operations operations unless time-separated

and FRA waiver approved. 2
Serves area of unmet mobility need Serves area of the most severe

capacity deficiency 5
Impact upon adjacent highways and air Benefit to adjacent highway is
quality equivalent to one lane in each

direction. 4
Transit oriented development potential TOD potential exists. 2
TOTAL SCORE 47

The E-3 Corridor was considered for both regional rail service and intermediate capacity
light rail service. Given the presence of DART light rail to Plano, the ability to extend a
single track light rail line north to McKinney was considered feasible. This corridor
scored well under both technology scenarios, with a total of 50 points for regional rail

and 47 points for light rail.

The regional rail performance benchmark was $6.75 (score = 5 points), based on a total

daily ridership forecast of 9,600 daily riders (score = 4 points) and an estimated annual

operating and maintenance cost of $7.4 million (score = 4 points). The total capital cost
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for the development of regional rail in this corridor was estimated to be $234.70 million
(score = 5 points). Estimated trip time to travel the length of the corridor is 28 minutes
(score =5 points). The project has no existing transit authority or funding designated for
it at this time (score = 1 point), but the surrounding community may be open to accepting
a regional rail type of service (score = 3 points). The right-of-way is owned and
controlled by DART, making implementation relatively straight forward (score = 5 points).
Use of Federal Railroad Administration (FRA) compliant regional rail technology in the
corridor will require a transfer to the DART system at Plano in order to access other
transit options in the region (score = 2 points), but is compatible with local freight
operations (score = 5 points). The roadway capacity deficiency in the parallel corridor is
severe, so the E-3 regional rail implementation would assist with unmet mobility needs
(score = 5 points). The ridership projections for the corridor are equivalent to one lane of
vehicular traffic in each direction, thereby aiding air quality efforts in the region (score = 4

points). Some transit oriented development potential exists (score = 2 points).

The Light Rail Performance Benchmark was $8.90 (score = 4 points), based on a total
daily ridership forecast of 9,600 daily riders (score = 4 points) and an estimated annual
operating and maintenance cost of $11 million (score = 3 points). The total capital cost
for the development of a single track light rail operation in this corridor was estimated to
be $312.8 million (score = 4 points). Estimated trip time to travel the length of the
corridor via light rail is 33 minutes (score = 4 points). The project has no existing transit
authority or funding designated for it at this time (score = 1 point), but the surrounding
community may be open to accepting a light rail type of service (score = 3 points). Light
rail requires separate tracks or FRA approved time separation (score = 4 points), but

would allow for interlining with the DART system without any transfer required (score = 5
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points). Light rail would not be compatible with freight operations in the corridor unless
time-separated and a FRA waiver is approved (score = 2 points). The roadway capacity
deficiency in the parallel corridor is severe, so the E-3 light rail implementation would
assist with unmet mobility needs (score = 5 points). The ridership projections for the
corridor are equivalent to one lane of vehicular traffic in each direction, thereby aiding air
guality efforts in the region (score = 4 points). Some transit oriented development

potential exists (score = 2 points).

CORRIDOR RECOMMENDATIONS

The final recommendation for the E-3 Corridor is shown in Exhibit V-16. A non-
compliant, yet LRT-compatible vehicle operating from downtown McKinney to downtown
Dallas along the DART Red Line operation is recommended. The station locations
shown in the map of the recommendation are for planning purposes only and would be

refined as a more detailed Alternatives Analysis study of the corridor is conducted.

The E-3 Corridor was the second highest scoring corridor in the performance indicator
analysis, with the regional rail alternative scoring better than the intermediate capacity
light rail. The 2007 ridership estimates were high enough to indicate the need for near
term (5-10 years) rail development in the corridor. The decision to extend some sort of
light rail service or implement regional rail service that could potentially interface with the

DART LRT operation should be resolved in a future alternatives analysis of the corridor.
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EXHIBIT V-16

FINAL RECOMMENDATION FOR THE E-3 CORRIDOR
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E-3 McKinney Line 01 1 of 15 July 2003
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Ijrt over Coton BeIt in Plano
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E-3 McKinney Line 01 20of 15 July 2003

Dart over Cotton Belt in Plano

Looking North from Park Blvd. At Dart LRT Station in Plano
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E-3 McKinney Line 01 3of15 July 2003

Looking North from Parker Rd
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E-3 McKinney Line 01 4of 15 July 2003
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Looking North along K Ave.
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E-3 McKinney Line 01 50f15 July 2003

Rowlett Creek Bridge
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6 of 15 July 2003

E-3 McKinney Line 01

US 75 overpass and Spring Greek Parkway looking West
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E-3 McKinney Line 01 7 of 15 July 2003
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Looking North from Legacy Dr

Looking South from Legacy Dr
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E-3 McKinney Line 01 8of 15 July 2003

Looklng South from Rldgernoht

Looking North from Rldgemont |
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E-3 McKinney Line 01 9of 15 July 2003

ooking North between Ridgeot and Bethany Dr
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Looking North betwen Ridgemont and Bhany Dr
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E-3 McKinney Line 01 10 of 15 July 2003
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E-3 McKinney Line 01 11 of 15 July 2003

Looking South from McDermott Dr in Allen
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E-3 McKinney Line 01 12 of 15 July 2003
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Looking North from private crossing at Ash Street in Allen

V-36



E-3 McKinney Line 01 13 of 15 July 2003
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Looking North from Exchange Parkway
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E-3 McKinney Line 01 14 of 15 July 2003

S

Bridge at C-ottc;ﬁv_&;o‘d Creek looking North
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E-3 McKinney Line 01 15 of 15 July 2003

Brldge at Cottonwood Crelek Looklng North
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E-3 McKinney Line 02 1 of 15 July 2003

Cottonwood Creek bridge Looking North
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E-3 McKinney Line 02 20f 15 July 2003
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E-3 McKinney Line 02 3of15 July 2003
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E-3 McKinney Line 02 4 of 15 July 2003

Texas State HWY 5 under railroad Looking NW

| Cou-n.t‘liy Club Rd Looking East
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E-3 McKinney Line 02 50of15 July 2003
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E-3 McKinney Line 02 6 of 15 July 2003

Industrial Blvd. Ldking_West

V-45



E-3 McKinney Line 02 7 of 15 July 2003

Lookmg South from Industrlal-Blvd
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E-3 McKinney Line 02 8 of 15 July 2003

Elm crossing in McKinney Looking East

ooking South fo Elm inMcKinney
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E-3 McKinney Line 02 90of15 July 2003

Jefferson crossing in McKinney Looking East

Rockwall & Short Lookig North
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E-3 McKinney Line 02 10 of 15 July 2003

Just North of Anthony St
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E-3 McKinney Line 02 11 of 15 July 2003

Louisiana St crossing Looking North

Looking South from VirgmlaSt
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E-3 McKinney Line 02 12 of 15 July 2003
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Loking North from Virginia St, Potential Station Site
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E-3 McKinney Line 02 13 0of 15 July 2003

Broad St Looking NE Under rai.l_road

University Dr underpass Looking West, Potential end point for initial commuter rail
service
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E-3 McKinney Line 02 14 of 15 July 2003
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E-3 McKinney Line 02 15 of 15 July 2003
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E-3 McKinney Line 03 1of6 July 2003
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E-3 McKinney Line 03 20f6 July 2003

Looking north from Santa Fe in Melissa
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E-3 McKinney Line 03 3of6 July 2003

Private crossing to cement plant between Melissa and Anna
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o

Private crossing (was to a raceay which did not aen between Melissa and Anna
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E-3 McKinney Line 03 4 0f 6 July 2003

East 455 Rd crossing in Anna
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E-3 McKinney Line 03 50f6 July 2003
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East 121 crossing in Van Alstyne
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E-3 McKinney Line 03 6 of 6 July 2003
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Baseline Land Use Study: Corridor E-3
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DRAFT

E-3 Dallas Area Rapid Transit
begins in Plano, through Allen, Fairview, ends in McKinney, 16 miles in length

Potential Station Zone: 1/2 mile wide linear area of variable length based on the area of interest

. Jurisdiction w/in Future Land Use Zoning
Area of Station ; . . Development Development . Other
County |walking distance Characteristics of Interest (comprehensive (of vacant
Interest Status . Type Style Comments
of station plan) land)
Employment within walking distance of the site: Fisher Controls Intl. (358)
Current land uses: office, park space, industrial, retail .
) . o Infill-other
Vacant land: adequate for station and transit oriented development development or
E3-a Proposed Collin McKinney Located with in walking distance: N/A P ) hybrid
. ) . greenfield
Site accessible via: US hwy 380
. L . . development
Flood zone: Partially within the 100 year floodplain - opportunity for green space.
Site was modeled for a station in the Mobility 2025 Plan
Employment within walking distance of the site: Collin County (1290)
Current land uses: office, single-family, retail
Vacant land: inadequate for a station and transit oriented development Infill-other
E3-b Proposed Collin McKinney Located with in walking distance: N/A hybrid Planned Development
. ) . . development
Site accessible via: regional veloweb, US hwy 121
Flood zone: outside of floodplain
Site was modeled for a station in the Mobility 2025 Plan
Employment within walking distance of the site: Allen Premium Outlets (600)
Current land uses: none
L Vacant land: adequate for station and transit oriented development ) Outlets are on
. Fairview, L . X Greenfield . . .
E3-c Proposed Collin Located with in walking distance: N/A hybrid commercial | wrong side of
Allen . ) . . development
Site accessible via: regional veloweb, US hwy 75 the hwy
Flood zone: Almost entirely outside of floodplain.
Site was modeled for a station in the Mobility 2025 Plan
Employment within walking distance of the site: City of Allen (420
ploy W I_ W . ! g‘ ! . . .I . |.yo en ) . LDR, park, medical . .
Current land uses: retail, office, single-family, institutional Infill-other h single family
) . L office/supply, . .
. Vacant land: adequate for station and transit oriented development development or . L 8 residential
E3-d Proposed Collin Allen S ) . . . ) hybrid institutional/office, .
Located within walking distance: Allen CBD Redevelopment joint venture project (not selected) greenfield church. office/retail community
Site accessible via: reg|onal velt?web . development residential/retail facilities
Flood zone: Almost entirely outside of floodplain.
Employment within walking distance of the site: Daisytek International (350), Quest (320), Alcatel
(338), RCL Enterprises (307), Hit Entertainment (250), Dey Labratories (300), Sage Telecom (290), light industrial,
Metro-Optix (250), Mykrolis (250), Experian (800) ) garden office,
. L . Infill-other )
Al Current land uses: retail, industrial devel t office,
E3-e Proposed Collin en, Vacant land: adequate for station and transit oriented development eve °p”Te” or hybrid community
Plano S ) . greenfield -
Located with in walking distance: N/A develooment facility,
Site accessible via: regional veloweb, US hwy 75, state hwy 5 P corridor
Flood zone: outside of floodplain commercial

Site was modeled for a station in the Mobility 2025 Plan

Baseline Land Use Review
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DRAFT

Employment within walking distance of the site: Fujitsu (400), Walmart (250), Costco (280), Texas
Instruments Inc. (800)

Current land uses: retail, industrial, single-family, institutional Infill-other .
. . . Y development or . corridor
E3-f Proposed Collin Plano Vacant land: adequate for station and transit oriented development ) hybrid .
o ) . ] greenfield commercial
Located with in walking distance: N/A develooment
Site accessible via: regional veloweb, US hwy 75, state hwy 5 P
Flood zone: Partially within the 500 year floodplain - opportunity for green space.
Existing b Station: Parker Road station Infill-other
E3-g 9 by Collin Plano Infill Opportunities: no vacant land for infill development, retail, institutional, on regional veloweb hybrid
2008 . . development
Flood zone: outside of floodplain
Station: Downtown Plano station
E3-h Existing by Collin Plano Infill Opportunities: no vacant land for infill development, single-family, institutional, retail, on regional Infill-other hybrid
2008 veloweb development

Flood zone: outside of floodplain

Baseline Land Use Review
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EASTERN CORRIDOR COST ANAYLSIS (E-3)

REGIONAL RAIL CORRIDOR STUDY

North Central Texas Council of Gover I [Link Num} E3
Parametric Cost Estimat Link Description: McKinney
Start Sta:
End Sta:
Regional Intermediate
E-3 Plano to McKinney Rail Light Rail Link Length: 163
Description Unit Unit Cost | Quantity Cost Subtotals Unit Cost Quantity Cost Subtotals Remarks
Site Work & Urban Design
Earthwork, 1 Track, Major il $1,500,000
Earthwork, 1 Track, Basic [l $500,000 1.0 $500,000 $500,000 1.0 $500,000
Earthwork, 2 Tracks, Major Il §2 500,000 $3 500,000
Earthwork, 2 Tracks, Basic [l $750,000
Earthwork, Reconstruct Existing Track [ill $100,000 16.3 $1,630,000 $100,000 16.3 $1,630,000
Urban Design/Signage/Landscaping ill $250,000 16.3 $4,075,000 §250,000 16.3 $4,075,000
Environmental Mitigation (Includes noise and vibration) [l 100,000 16.3 $1,630,000 $100,000 16.3 $1,630,000
Relocate Hike/Bike Trail il $1.400,000 $1.400,000
[ Subtotal §7.,835,000 $7,835,000
Trackwork [
Mew Track, 136# CWR [l 1,000,000 17.3 $17.300,000 §1,000,000 17.3 §17.300,000
Upgrade Track to Class 4 ull $500,000
Paved Ernbedded Track (Double) [l $4,000,000 $5 600,000
New Single Track #1 Relay Rail [l $800,000
Mew Tumout #0 EA $125,000 4 §500,000 §125,000 16 §2,000,000
Mew Turnout #15 EA $200,000 1 $200,000 $200,000
MNew Turnout #24 EA $250,000 10 $2 500,000 $250,000
Rebuild Turnout or Diamond EA $75,000
New Railroad Diamaond Crossing EA $200,000
[ Subtotal $20,500,000 $19,300,000
Structures [
Elevated Track (railroad over railroad) TF $6,500 $10,000
Turnel | TF §10,000 §10,000
Mew Bridge (Minar) TF §4,500 $4 500
Mew Bridge (Major) TF 6,500 $6,500
Reconstruct Existing Bridge TF §2.500 1016 $2,540,000 $2500 1016 $2,540,000
Retaining Wall {0 FT - 10 FT High) TF $175 5175
Retaining Wall {10 FT - 20 FT High) TF $525 §a28
Mew Culvert EA $10,000 4 §40,000 §10,000 4 §40,000 4/mile
Rehabilitate Culvert EA §5,000 B5 $325,000 $5,000 B5 $325,000 4/mile
| Sul | $2,905,000 $2,905,000
Stations [
At-grade Station EA $550,000 g $5,200,000 $£50,000 g §5,200,000
Aerial Station (LRT) EA $4 600,000
Depressed Station (LRT) EA $15,000,000
Parking SpacesfSurface Lot EA §4,000 3,500 $14,000,000 $4,000 3,500 $14,000,000 av=500/st ation
Service and Layover Facility EA $5,000,000 1 $5,000,000 $5,000,000 1 $5,000,000
Central Maintenance Facility Contribution EA $1,000,000 1 $1,000,000 $2,000,000 1 $2,000,000
I Sub | $245,200,000 $26,200,000
Traction Electrification System {LRT} il $1,600,000 17.3 $27 580,000
I Subtotal $27 680,000
Signal System
Communications System (LRT) il $1,100,000
New Railroad Intetlocking EA $1,500,000
Modify Railroad Interlocking EA $750,000 1 $750,000
Mew CTC or LRT Signaling System [l 1,200,000 17.3 $20,760,000 §2,300,000 17.3 $39,790,000
Upgrade Railroad Signal System ull $600,000
| Subtotal $21,510,000 $39,790,000
R.O.W. & ¥ Junction
[R.OW, Alnowance AC
Utilities [
|U1|I|t|es Alllowanc:e il $200,000 16.3 $3.260,000 $3,260,000 $200,000 16.3 $3.260,000 $3,260,000
Crossi / Roadway
Minar Street Al-grade (Gates & YWarning Devices) EA $150,000 5 $450,000 $150,000 5 $450,000
Minor Street At-grade (w/ Quad Gates Systern & Warning Device EA $250,000 15 $3,750,000 $250,000 15 $3,750,000
Major Street At-grade (w/ Quad Gates System & Warning Device EA $450 000 5 $2 250,000 $450,000 5 $2 250,000
Reconstruct Existing Roadway Bridge EA $1,000,000 $1,000,000
Reconstruct Existing Roadway S $40 $40
Construct Mew Roadway SY $30 palt]
Highway/Railroad Grade Separation EA $5,000,000 $5,000,000
[ Subtotal §6,450,000 $6,450,000
Special Conditi
<ubiotal
Subtotal A $87 660,000 $133,420,000
WIS Level| Design Contingency (% of A) 15% $13,142,000 15% $20,013,000
Cnnstructlinn Contingency (% of A) 10% &, 766,000 10% $13,342,000
Add-on A\llowance (Eng., CM, ete) (% of &) 15% §13,149,000 15% $20,013,000
|
Rail “ehicle Train Sets (actual without contingencies) Train Set $5,000,000 14 $112,000 000 $112,000,000 $9,000,000 14 $126,000,000 $126,000,000
Grand Total $234,724,000 $312,788,000

MOTE: [1. Unit Costs are expressed in present value dollars.

2. Retaining Wall Unit Cost is for one side only

3. Cost estimate excludes ROV costs.
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Annualized Cost Estimate (E-3)

Regional Rail Corridor:

Annualized Capital Cost

Cost Category
Site work and Urban Design
Trackwark
Structures
Stations
LRT Electrification System
Signal System
Right-ofWWay
Lltilities
Crossings / Roadway
Special Conditions

wehicles

Total

Performance Benchmark

MNotes:

E3

Life (yr)
100
30
30
20
30
30
100
20
20
20

25

Daily Riders:
Annualized Riders:

Factor

0.070

0.081

0.081

0.094

0.081

0.081

0.070

0.094

0.094

0.094

0.056

Plano to McKinney

9500
2,876,000

Regional Rail
zeful Annualization Total Cost ($mil)
(Incl. Contingency)

$10.969

$28.700

§4.067

$35.280

$0.000

$30.114

§0.000

§4.564

$9.030

$0.000

$112.000

$234.724

1. Annualized Riders = Daily Riders times 310 days per year.
2. Petfarmance Benchmark = Annualized Cost divided by Annualized Riders.

Regional Rail
Annualized
Cost (hmil)

$0.768
$2.325
$0.329
$3.316
$0.000
$2.439
$0.000
$0.429
$0.549
$0.000

$9.632

$20.087

6.75

9 E00
2 976,000
Light Rail Light Rail
Total Cost ($mil) Annualized
(Inel. Contingency) | Cost (bmil)
$10.969 $0.768
$27.020 $2.189
§4.067 $0.329
$35.680 §3.448
$358.752 $3.139
§55.706 §4.512
$0.000 $0.000
§4.564 $0.429
£3.030 $0.849
§0.000 $0.000
$126.000 $10.836
$312.788 $26.499
8.90
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Regional Rail Corridar:

Cost Category Surmmary

Cost Category
Site work and Urban Design
Trackuwark
Structures
Stations
LRT Electrification System
Signal System
Right-of-Way
Ltilities
Crossings £ Roadway
Other

“ehicles

Total

E-3 Plano to McKinney

Regional Rail
Tatal Cost ($rmil)
{Incl. Contingency)

Light Rail
Tatal Cost ($mil)
{Incl. Contingency)

$15.633 $15.633
§28.700 $27.020
§4.067 $4.067
$35.280 $36.650
$0.000 $35.752

Incl with Crossings/Roadway
Mot Applicable

Incl with Site Work & Urban Design

$39.144 $64.736
$0.000 $0.000

$112.000 $126.000

$234.724 $312.788



VI. E-4 — FRISCO LINE CORRIDOR CONSIDERATIONS

CORRIDOR DESCRIPTION
Corridor E-4 was one of eight existing freight rail corridors in the Dallas-Fort Worth area
studied for the feasibility of implementing commuter rail, light rail, or other forms of

transit service.

Corridor E-4 is a Burlington Northern and Santa Fe Railway (BNSF) line that extends
between Carrollton and Frisco, a distance of approximately 19.5 route miles. Exhibit VI-
1 shows the corridor location in relation to the entire system. The BNSF owns all of the
right-of-way along the E-4 Corridor. The right-of-way is consistently 100 feet in width

with some locations being as much as 300 feet in width.

The current maximum operating speed limit is 49 mph for freight trains. The line is not
equipped with a railroad signal system and is operated under Track Warrant Control
(TWC) rules. Approximately 12 to 14 freight trains operate over the line each day.

About one-half of the trains operated are unit rock trains.



EXHIBIT VI-1

E-4 CORRIDOR LOCATION MAP
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Existing Track Conditions

The E-4 Carrollton to Frisco rail corridor consists of a single main track with one 6,258-
foot long passing siding located at Hebron (located between Parker Road and SH-121)
and an interchange/connecting siding with the DGNO at Bliss (located just northeast of

Carrollton).

The track consists mostly of 115-pound and 132-pound rail on timber ties. All of the rail
will need ultrasonic inspection before passenger service can be operated over the track.

There are four industrial spur tracks located on the E-4 corridor as presented in Exhibit

VI-2.
EXHIBIT VI-2
E-4 INDUSTRIAL SPUR TRACK LOCATIONS
Owner Location
TXI at Camey MP 690.3
Martin Marietta MP 686.0
Unidentified grain elevator MP 685.6
Unidentified lumber distributor MP 685.4

There are no intermodal facilities or other rail/truck transfer facilities in the E-4, Carrollton
to Frisco, rail corridor. A fact sheet summarizing the existing conditions and issues for

the E-4 corridor is shown in Exhibit VI-3.
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EXHIBIT VI-3

E-4 CORRIDOR FACT SHEET

Owner(s) of the line BNSF
Operator(s) of the line | BNSF
Trackage rights None
Length of the corridor | 19.5 miles

Average trains per
weekday

12 to 14 (approximately half are rock trains)

Track summary

= Single track with one siding at Hebron.
= No railroad signaling.
» Maximum speed is 48 mph.

Railroad crossings

= Twenty-six (26) at-grade highway/railroad crossings.

» Six (6) grade-separated highway/railroad crossings.

» Two (2) at-grade railroad/railroad crossings and one (1)
over-crossing.

Jurisdictions

= Carrollton, through The Colony, ends in Frisco.

Industrial sidings

= Six

Corridor issues

= Upscale homes along tracks in Frisco.
» Need to add CTC signal system.

Schematic of the Corridor

A schematic diagram of the E-4 Corridor may be found in Exhibit VI-4.
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E-4 Carroliton To Frisco

EXHIBIT VI-4

E-4 CORRIDOR SCHEMATIC
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Detailed Information

This section contains detailed information for the bridges, culverts, and railroad/highway
grade crossings and grade separations located along the 19.5 miles of the E-4 corridor

between Carrollton and Frisco.

There are three railroad/railroad crossings in the E-4 corridor. The two at-grade
railroad/railroad crossings are located in Carrollton and are both crossings of the BNSF
with the Union Pacific Railroad. The other railroad crossing is a grade-separated
crossing with the Kansas City Southern Railroad over the BNSF at MP 694.4 located

between Hebron Parkway and Plano Parkway.

There are a total of 32 railroad/highway at-grade crossings and highway grade
separations in the 19.5 miles of the E-4 corridor between Carrollton and Frisco. Of the
32 crossings, 24 are at-grade public crossings, 2 are private crossings, and 6 are grade-
separated overpasses or underpasses. The crossing equipment and surfaces for the at-
grade crossings are in good condition. A detailed listing of the railroad/highway grade

crossings and overpasses/underpasses is provided in Exhibit VI-5.
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EXHIBIT VI-5

RAIL/HIGHWAY CROSSINGS AND OVER/UNDER PASSES

Milepost | Highway ﬁﬁsgtcé Warning Devices Buor-rl;ber
700.1 Belt Line Road Public Lights/Bells/Gates TBD
700.2 Broadway Street Public Lights/Bells/Gates TBD
700.3 Denton Drive Public Lights/Bells/Gates 627149T
699.5 Ryan / Perry Public Lights/Bells/Gates 672148L
699.0 Josey Lane Public Lights/Bells/Gates 672147E
698.7 Keller Springs Road Public Lights/Bells/Gates 6695268
697.7 Trinity Mills Road Public Lights/Bells/Gates 669376V
697.6 SH-190 (George Bush Public Underpass 65113V
Tollway)
697.5 Trinity Mills Boulevard Public Lights/Bells/Gates 675114C
697.3 Old Mill Road Public Lights/Bells/Gates 672146X
696.7 Frankford Road Public Flashers 669511L
696.2 Eters Colony Road Public Lights/Bells/Gates 673388W
695.7 Rosemeade Parkway Public Lights/Bells/Gates 672145R
694.8 Hebron Parkway Public Lights/Bells/Gates 6721443
693.8 Plano Pkway (FM 544) Public Lights/Bells/Gates 672142V
693.6 Culpepper Road Public Lights/Bells/Gates 672141N
693.4 Parker Road Public Lights/Bells/Gates TBD
692.5 Windhaven Parkway Public Underpass 675115J
690.9 SH-121 Public Overpass 672139M
688.5 Information Avenue Public Underpass 672136S
686.8 South Frontage Road Public Lights/Bells/Gates 675184S
686.7 North Frontage Road Public Lights/Bells/Gates 675183K
686.5 Private crossing Private | Stop signs TBD
685.8 Elm Street Public Crossbucks 672133W
685.7 FM 720 Public Lights/Bells/Gates 672132P
684.9 County Road (FM 712) Public Crossbucks & Stop signs| 672131H
684.4 Private Crossing Private Stop signs 672130B
683.7 Collin County Road 710 | Public Underpass 672128A
683.0 Collin County Road 23 Public Crossbucks 672127T
682.5 Collin County Road 24 Public Crossbucks 672126L
681.5 Collin County Road 26 Public Crossbucks 672125E
681.0 US-380 Public Overpass 672124X

Source: URS Corp. 2003
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A total of 23 bridges and 48 culverts are located along the 19.5 miles between Carrollton
and Frisco. Of the 23 bridges, 5 are timber pile trestles, 4 are steel bridges, 13 are
concrete bridges, and 1 bridge over County Road 710 is unidentified as to its
construction. Of the bridges seen, the bridges are in good condition. A detailed list of
the bridges and culverts are provided in Exhibit VI-6.

EXHIBIT VI-6

RAILROAD BRIDGES AND CULVERTS

Milepost | Bridge Type Length Remarks

Concrete box girder, 2 spans at 96’ , ,
700.0 each, ballasteg deck, 2 trr)acks 192 Located at Bliss
699.4 Corrugated metal pipe 36" x 52’
699 1 Steel through plate girder, ballasted 186’

' deck
698.9 Corrugated metal pipe 24" x 44’
698.6 Concrete box girder, ballasted deck 137’
698.3 Corrugated metal pipe 24" x 30’
698.1 Corrugated metal pipe 102" x 56’
Over SH-190
697.6 Concrete box girder, ballasted deck Unknown (George Bush
Tollway)

697.1 Concrete arch culvert 6'x 6’ x48
696.5 Timber pile trestle, open deck 138’
695.7 Corrugated metal pipe 24"
695.6 Corrugated metal pipe 24" x 36’
695.3 Steel I-beam, concrete abutments, 54

open deck
695.2 Concrete box girder, ballasted deck 56’
694.6 Corrugated metal pipe 24" x 48’
694.5 Corrugated metal pipe 24" x 50’
694.3 Timber pile trestle, open deck 42"
694.1 Corrugated metal pipe 36" x 36’
693.8 Corrugated metal pipe 36" x 36’
693.4 Corrugated metal pipe 60" X 76’
693.2 Cast iron pipe 34" x 60’
693.1 Concrete arch culvert 20'x17’x60’
693.0 Corrugated metal pipe 24" x 43’
692.9 Corrugated metal pipe 36" x 58’
692.8 Corrugated metal pipe 36" x 52’
692.7 Corrugated metal pipe 24" x 56’
692.6 Corrugated metal pipe 36" x 72
692 5 Steel I-beam through girder, concrete Unknown Over Windhaven

) abutments, ballasted deck, two tracks Parkway
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Milepost | Bridge Type Length Remarks
692.4 Multi-plate pipe 84" x 54’
692.3 Corrugated metal pipe 24" X 46’
692.2 Concrete box culvert 6’ X 6'x47
692.0 Corrugated metal pipe 30" x 84’
691.8 Concrete box gir,der, ballasted deck, 112

four spans at 28’ each
691.4 Corrugated metal pipe 78"
691.1 Corrugated metal pipe 48" x 40’
689.8 Concrete I-girder, ballasted deck 125’
689.5 Vitrified concrete pipe 25" x 42’
689.4 Corrugated metal pipe 24" X 48’
689.3 Reinforced concrete pipe 36" x 17
689.0 Concrete box girder, ballasted deck 47’
688.8 Concrete I-girder, ballasted deck 82’
688 5 Concrete box girder, ballasted deck Unknown Over Information

) Avenue
688.0 Concrete box girder, ballasted deck Unknown
687.8 Concrete box culvert 4 x4’ x 60’
687.4 Concrete box girder, ballasted deck 125’
687.0 Timber pile trestle, open deck 51
686.8 Multi-plate pipe 78"
686.8 Corrugated metal pipe 60"
686.4 Concrete box girder, ballasted deck 193’ Stewart Creek
685.8 Cast iron pipe 8" x 40’
685.6 Reinforced concrete pipe 48"
685 1 Timber pile trestle, open deck 69’ Cottonwood
' Creek

684.9 Cast iron pipe 24" x 22’
684.9 Cast iron pipe 36" x 24’

Two 24" Vitrified concrete pipe with 24”
684.8 . .

corrugated metal pipe extension
684.6 Corrugated metal pipe 66" x 80’
684.1 Corrugated metal pipe 24" x 36’
683.7 Unknown Unknown Over Collin

County Rd 710

683.6 Timber pile trestle, open deck 340’ Panther Creek
683.1 Cast iron pipe 36" x 20’

Concrete deck, two spans 56’ South of County
682.6

Road 24

682.5 Corrugated metal pipe 72" X 66’
681.9 Corrugated metal pipe 72" X 66’
681.2 Steel I-beam 84’ South of US-380

Source: URS Corp. 2003
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Photos Taken in the Corridor

During the physical inspection of the E-4 Corridor, photographs were taken of various
features and conditions along the line. Photographs were taken of as many of the
bridges, highway crossings, overpasses, underpasses, sidings, track conditions, special
conditions or constraints, and general right-of-way conditions and features as possible.

The photographs taken along the corridor are included at the end of this chapter.

Existing Land Use

A baseline land use survey was conducted by NCTCOG staff at the onset of the
Regional Rail Corridor Study. The major focus of this study was to help locate specific
areas along the corridors that possess characteristics that could support the
development of a rail station and/or transit-oriented development. Baseline land use
maps and the associated station location information for the corridor may be found

following the corridor photographs.

INFRASTRUCTURE CONSTRAINTS
A number of infrastructure issues and constraints should be addressed in order to
establish regional rail passenger service within this corridor. Identified infrastructure
constraints include the following considerations:
¢ The track should be replaced along the entire corridor due to the poor condition of
the rail, ties and ballast. Passing tracks will be required at stations and other
convenient locations. Turnouts located in the main track that serve industrial
tracks should be upgraded when the main track is upgraded. Future installation of
double track should not be precluded. The bridges on the line are in good

condition with several being relatively new. Highway/railroad at-grade crossings
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with minimal crossing protection will have to be improved with the installation of
warning devices such as lights, bells, and gates, with train speed predictors.
Existing crossings with high volumes of auto traffic should be improved with four
gquadrant gates, median dividers, and train speed predictors.

¢ Centralized Traffic Control (CTC) will be required over the entire corridor if
maximum train speed is to exceed 59 mph. The installation of CTC should include
provisions for bi-directional running, electric switch locks on all turnouts located in
main track, and should be dispatched from a local control point such as an existing
TRE or DART facility.

o Compatibility with the existing DART light rail system is an issue in Carrollton, the
at-grade BNSF and UP railroad crossings, and continuity of travel between
Carrollton and Dallas.

¢ Noise mitigation may be of concern to residents in the newer developments in

Frisco due to the proximity of the new homes to the railroad track.

DEFINITION OF FEASIBLE ALTERNATIVES

The Regional Rail Corridor Study considered three primary types of options for the rail
corridors under study. Regional rail, light rail, and bus rapid transit were the primary
modes or options considered. A screening process took place for each corridor to
determine if all three options were reasonable or if a subset was more appropriate. The

discussion of options pertinent to Corridor E-4 follows.
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Description of Modal Alternatives in Corridor E-4

Regional Rail

The regional rail alternative would provide regional rail passenger service along the
BNSF Corridor between Carrollton and Frisco. Passing tracks would be required at
stations and other convenient locations. Train control and sighal systems would be
upgraded. Highway/railroad at-grade crossings with minimal crossing protection but
high volumes of automotive traffic will have to be improved with the installation of
warning devices such as lights, bells, and gates. Five regional rail passenger stations
would be constructed along the E-4 Corridor between the Carrollton Intermodal Center
at Belt Line Road and Frisco. The locations of new stations must be determined with
consideration for the BNSF freight traffic. Exhibit VI-7 contains the basic assumptions
for stations, feeder bus access, and park-and-ride locations that were evaluated for this
modal alternative. Exhibit VI-8 shows the Regional Rail Alternative for the E-4 Corridor.

EXHIBIT VI-7

REGIONAL RAIL SERVICE ASSUMPTIONS

Regional Rail (headways = 20 minutes/60 minutes)

Stations* Local Bus Park-and-Ride
Downtown Carrollton / Belt Line Yes Yes
Hebron Yes Yes
Windhaven Drive / Austin Ranch Yes Yes
South Frisco Yes Yes
Frisco CBD / FM 720 Yes Yes
North Frisco No Yes

* Station locations, feeder bus and park-and-ride designations are all approximate and would be
refined in later phases of study.
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EXHIBIT VI-8

REGIONAL RAIL ALTERNATIVE FOR THE E-4 CORRIDOR
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Light Rall

The light rail alternative would provide light rail transit (LRT) service within the E-4
Corridor. A LRT line would be constructed along the BNSF Corridor between Carrollton
and Frisco, interlining with the DART Northwest LRT line at the Carrollton Intermodal
Center at Belt Line Road. New track would be constructed at-grade within the railroad
right-of-way. Six additional LRT passenger stations would be constructed along the E-4
Corridor between the Intermodal Center at Belt Line Road and Frisco. The exact
locations of new stations must be determined in later phases of project development.
Exhibit VI-9 contains the basic assumptions for stations, feeder bus access, and park-
and-ride locations that were evaluated for LRT Modal Alternative. Exhibit VI-10 shows
the Light Rail Alternative for the E-4 Corridor.

EXHIBIT VI-9

LIGHT RAIL SERVICE ASSUPTIONS

Light Rail (headways = 10 minutes/20 minutes)

Stations* Local Bus Park-and-Ride
Downtown Carrollton/Belt Line Yes Yes
Josey/Keller Springs Yes No
Frankford Yes No
Hebron Yes Yes
Windhaven Drive/Austin Ranch Yes Yes
Frisco CBD/FM 720 Yes Yes
US 380 No Yes

* Station locations, feeder bus and park-and-ride designations are all approximate and would be
refined in later phases of study.
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EXHIBIT VI-10

LIGHT RAIL ALTERNATIVE FOR THE E-4 CORRIDOR
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Bus Rapid Transit

Bus rapid transit was not considered a viable alternative for the E-4 Corridor because of
the presence of freight rail traffic currently utilizing the existing BNSF tracks within the
corridor. In addition, there were no parallel streets or highways to offer an alternative to

the rail right-of-way.

EVALUATION OF ALTERNATIVES
Two different modal alternatives were evaluated for this corridor:
¢ Regional rail with transfer

¢ Light rail without transfer

In addition to the assumptions pertaining to different technologies and operating
characteristics (station locations, headways, operating speeds, and supply of feeder
buses at stations), the relationship of the E-4 Corridor to the others in the regional

system was also considered.

One of the key evaluation or performance indicators used projected 2030 average
weekday ridership. The complete list of performance indicator is found in Chapter Il —
Corridor Description and Evaluation. In order to streamline the development of travel
forecasts for the Regional Rail Corridor Study, the various modal alternatives containing
regional or light rail for each corridor were combined into a series of rail system
alternatives for forecasting. Several of the corridors also serve travel markets that
interact or compete with each other, so it was important to design the system forecasts
to minimize this interrelationship as much as possible. Travel demand forecasts for four

rail system alternatives were developed initially, along with BRT system alternative maps
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showing these system alternatives. Ridership summaries for these system alternatives

are also contained in Chapter Il of this report.

Ridership Summary

In order to optimize the performance of the E-4 Corridor in the rail system developed for
the Final Run Recommended Alternative the regional rail line from Frisco was interlined
along the Burlington Northern/Santa Fe Corridor to the Trinity Railway Express Corridor
to provide direct service to the Dallas CBD. This route is shown in purple in Exhibit VI-

11.

Exhibit VI-12 presents projected average weekday ridership resulting from each of the
rail system alternatives for the E-4 Corridor (see Chapter Il for a complete description).
In Rail System Alternative 1, the E-4 Corridor was tested as a regional rail line from
Frisco to Dallas, with a transfer to DART’s Northwest LRT line at Beltline Road in
Carrollton. Rail System Alternative 4 assumed a light rail line interlining with DART'’s
Northwest LRT line, providing service from Frisco to Dallas CBD and beyond. Reported
ridership for this alternative is for the portion of the line between Belt Line Station and

the line’s terminus in Frisco.

As explained in Chapter Il, the ridership resulting from the Rail System Alternatives was
used to compare the performance of the modal alternatives for each corridor. The best
performing option, which for E-4 would be either regional rail or light rail, was then the
recommendation for the corridor and, consequently, included in the Final Run
Recommended Alternative. Exhibit VI-11 shows the ridership from the Final Run

Recommended Alternative as well.
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EXHIBIT VI-11

REGIONAL RAIL CORRIDOR STUDY — FINAL RUN RECOMMENDED ALTERNATIVE
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EXHIBIT VI-12

E-4 CORRIDOR RIDERSHIP

Average Weekday
Travel Forecast Technology Ridership
Rail System Alternative 1 | Regional rail with transfer 7,600
Rail System Alternative 4 | Light rail transit without transfer 8,400
Final (2007) Regional rail — interlined to Dallas 3,000*
Final (2030) Regional rail - interlined to Dallas 5,500*
Final (2030 Adjusted) Regional rail - interlined to Dallas 6,500**

*Recommended alternative

**Ridership adjusted to account for interlining of lines

It should be noted, that the 2030 ridership for this corridor was adjusted upward in order
to reflect ridership gains resulting from the interlining of the proposed line in this corridor
with other rail lines in the background network. It is assumed that interlining benefits are
not reflected in station ridership data along a given corridor, the sum of which constitutes
total corridor ridership. This adjustment was based on rail link gateway volumes at the

terminus of the corridor. (See Chapter Il for additional explanation.)

To properly stage the recommended alternative, corridor ridership was also generated
for the year 2007, measuring the impact of demographics growth on the proposed
alternative. The process leads to the identification of corridors worthy of priority

implementation.

An important step in transit ridership analysis involves detailed reviews of projected
passenger boardings and alightings at each station. Station riders by mode of access
(walk, auto, feeder bus, and where applicable, transfers from other rail lines) were

reviewed for accuracy and reasonableness. Shortcomings in network design as well as
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some coding errors can be identified as part of this review. Exhibit VI-13 presents 2007
and 2030 ridership by station for the Final Run Recommended Alternative. Corridor line
ridership is the sum of demand at stations along a given line, except for where corridor
line ridership has been adjusted to account for interlining.

EXHIBIT VI-13

FINAL RUN RECOMMENDED ALTERNATIVE BOARDINGS BY STATION

Regional Rail Boardings
Corridor Stations 2007 2030
E-4 Frisco North 390 1,400
Frisco CBD/FM 720 550 1,200
South Frisco 490 570
Hebron 670 900
Windhaven/Austin 190 300
Downtown Carrollton/Belt Line 730 1,200
Line Ridership 3,020 5,570

Source: NCTCOG-DFWRTM

Performance Evaluation

Each modal alternative considered for the Regional Rail Corridor Study was evaluated
with a set of performance indicators. The corridors were scored based upon a five point
system with five indicating a good score and one indicating a bad score. The individual
criteria scores were then added to reflect a total score for each alternative, including a
performance benchmark representing the overall cost effectiveness of each option.

Exhibit VI-14 contains a summary of the final performance of the E-4 Corridor.
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EXHIBIT VI-14

PERFORMANCE SUMMARY FOR CORRIDOR E-4

Evaluation Criteria E-4 Regional Rail Score

Performance benchmark (annual | $7.50 4

cost per annual rider)

Total daily ridership forecast 6,500 3

One-way trip time (minutes) 33 5

Estimated capital cost (millions) $161.4 5

Estimated annual O&M cost $9.40 5

(millions)

Local authority and funding None 1

Community acceptance Community may be open to acceptance of 3
regional rail type service.

Ease of implementation Use of right-of-way must be negotiated 4
with the BNSF.

Connectivity with existing and Regional rail will require transfer to DART 4

planned transit operations at Carrollton for some route choices.

Compatibility with freight railroad | Regional rail equipment is compatible. 3

operations

Serves area of unmet mobility Serves area of severe capacity deficiency 4

need

Impact upon adjacent highways Benefit to adjacent highway is equivalent 4

and air quality to one lane in each direction.

Transit oriented development TOD potential exists. 2

potential

TOTAL SCORE 46

The E-4 Corridor scored 46 points in the overall evaluation.

The performance

benchmark was $7.50 (score = 4 points), based on a total daily ridership forecast of

6,500 riders (score = 3 points). The costs for the corridor include an estimated annual

operating and maintenance cost of $9.40 million (score = 5 points) and total capital cost

for regional rail development of $161.4 million (score = 5 points). Estimated trip time to

travel one way, the length of the corridor is 33 minutes (score = 5 points). The project

has no existing transit authority or funding designated for it at this time (score = 1 point),

but the community may be open to a regional rail service (score = 3 points). The right-

of-way must be negotiated with the BNSF Railroad (score = 4 points). Use of Federal
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Railroad Administration (FRA) compliant regional rail technology in the corridor will
require a transfer to the DART system at Carrollton in order to access other transit
options in the region (score = 4 points), but is compatible with local freight operations
(score = 3 points). The roadway capacity deficiency in the parallel corridor is severe, so
the E-4 regional rail implementation would assist with unmet mobility needs (score = 4
points). The ridership projections for the corridor are equivalent to one lane of vehicular
traffic in each direction, thereby aiding air quality efforts in the region (score = 4 points).

Some transit oriented development potential exists (score = 2 points).

CORRIDOR RECOMMENDATIONS

The final recommendation for the E-4 Corridor is shown in Exhibit VI-15. Regional rail
operating from Frisco to the DART LRT station at the Carrollton Intermodal Center at
Belt Line Road is shown, with potential interlining to downtown Dallas along the
Burlington Northern/Trinity Railway Express combination shown in Exhibit VI-15. The
station locations shown in Exhibit VI-15 are for planning purposes only and would be

refined as a more detailed Alternatives Analysis study of the corridor is conducted.

The E-4 Corridor was in the top range of corridor scores, when compared to all of the
corridors. The 2007 ridership estimates were high enough to indicate the need for near
term (5-10 years) rail development in the corridor. The decision to implement regional

rail service in this corridor should be part of a future corridor Alternatives Analysis.
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EXHIBIT VI-15

FINAL RECOMMENDATION FOR THE E-4 CORRIDOR
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E-4 Frisco Line 01 1 of 15 July 2003

.Looking North near MOO. 1
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E-4 Frisco Line 01 2of 15 July 2003
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E-4 Frisco Line 01 3of15 July 2003

MP 698.6
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E-4 Frisco Line 01 4 of 15 July 2003
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E-4 Frisco Line 01 50f15 July 2003
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E-4 Frisco Line 01 6 of 15 July 2003

MP 696.0
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E-4 Frisco Line 01 7 of 15 July 2003

MP 695.3
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E-4 Frisco Line 01 8 of 15 July 2003

AE

MP 695.2

MP 695.0

VI-31



E-4 Frisco Line 01 90of 15 July 2003
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E-4 Frisco Line 01 10 of 15 July 2003
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July 2003

11 of 15
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E-4 Frisco Line 01 12 of 15 July 2003
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E-4 Frisco Line 01
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E-4 Frisco Line 01 14 of 15 July 2003
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E-4 Frisco Line 01 15 of 15 July 2003

MP 690.3 Camey
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July 2003

1 of 9

E-4 Frisco Line 02

MP 689.8

MP 689.0
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E-4 Frisco Line 02 2 of 9 July 2003

MP 688.5 Bridge over County Rd
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E-4 Frisco Line 02 30f9 July 2003
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E-4 Frisco Line 02 4 of 9 July 2003
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E-4 Frisco Line 02 50f9 July 2003
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E-4 Frisco Line 02 6 of 9 July 2003
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E-4 Frisco Line 02 7 of 9 July 2003

MP 685.2 Looking North
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E-4 Frisco Line 02 8 of 9 July 2003
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E-4 Frisco Line 02 90f9 July 2003
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Baseline Land Use Study: Corridor E-4
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DRAFT

E-4 Burlington Northern Santa Fe
begins in Carroliton, through The Colony, ends in Frisco, 19 miles in length

Potential Station Zone: 1/2 mile wide linear area of variable length based on the area of interest

. Jurisdiction w/in Future Land Use Zoning
Area of Station ; . . Development Development . Other
County |walking distance Characteristics of Interest (comprehensive (of vacant
Interest Status . Type Style Comments
of station plan) land)
Employment within walking distance of the site: N/A
Current land uses: N/A
Frisco Vacant land: adequate for station and transit oriented development Greenfield
E4-a Proposed Collin ' Located with in walking distance: N/A hybrid
Prosper . ) . development
Site accessible via: US hwy 380, state hwy 289
Flood zone: Partially within the 100 year floodplain - opportunity for green space.
Site was modeled for a station in the Mobility 2025 Plan
Employment within walking distance of the site: N/A
Current land uses: single-family, industrial, institutional )
. L Infill-other
Vacant land: adequate for station and transit oriented development development or
E4-b Proposed Collin Frisco Located within walking distance: Frisco Square joint venture project gre(fnfield hybrid
Site accessible via: state hwy 289, proximate to a Regional Thoroughfare Plan proposed freeway development
Flood zone: outside of floodplain
Site was modeled for a station in the Mobility 2025 Plan
Employment within walking distance of the site: N/A
Plano Current land uses: retail, under construction agricultural
’ Vacant land: adequate for station and transit oriented development Greenfield . gricuttural,
E4-c Proposed Denton The Colony, S . . hybrid commercial
. Located with in walking distance: N/A development
Frisco . ) . employment
Site accessible via: state hwy 121
Flood zone: outside of floodplain
Employment within walking distance of the site: N/A
Current land uses: utilities
The Colony, |Vacant land: adequate for station and transit oriented development Greenfield . corridor
E4-d Proposed Denton o ) . ) . S . hybrid .
Plano Located within walking distance: Austin Ranch joint venture project development commercial
Site accessible via: regional veloweb
Flood zone: Partially within the 100 year floodplain - opportunity for green space.
Employment within walking distance of the site: N/A
Current land uses: single-family, industrial, retail, under construction )
) . L Infill-other
Vacant land: adequate for station and transit oriented development develooment or
E4-e Proposed Denton Carrollton Located with in walking distance: N/A gre(fnfield hybrid
Site accessible via: proximate to state hwy 190, KCS Railroad development
Flood zone: Partially within the 100 year floodplain - opportunity for green space.
Site was modeled for a station in the Mobility 2025 Plan

Baseline Land Use Review
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DRAFT

E4-f Proposed Dallas

Carrollton

Employment within walking distance of the site: City of Carrollton (950)
Current land uses: office, retail, single-family, institutional

Vacant land: adequate for station and transit oriented development

Located with in walking distance: N/A

Site accessible via: regional veloweb, state hwy 190

Flood zone: Partially within the 100 year floodplain - opportunity for green space.
Site was modeled for a station in the Mobility 2025 Plan

Infill-other
development

hybrid

Baseline Land Use Review
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EASTERN CORRIDOR COST ANAYLSIS (E-4)

REGIONAL RAIL CORRIDOR. STUDY |
North Central Texas Council of Gover t [Link Numt E4
Parametric Cost Esti Link Description: Frisco
Start Sta:
End Sta:
Regional
E-4 Carrollton to Frisco Rail Light Rail Link Length: 195
Description Unit Unit Cost Quantity Cost Subtotal UnitCost | Q ity Cost Subtotal Remarks
Site Work & Urban Design
Earthwork, 1 Track, Major Ml $1 500,000 $0
Earthwark, 1 Track, Basic Ml $500 000 30 $1 500,000
Earthwork, 2 Tracks, Major Ml $2 500,000 $0 $3 500 000 $0
Earthwark, 2 Tracks, Basic [l $750 000 $0
Earthwork, Reconstruct Existing Track Ml $100,000 195 $1.950,000
Urban Design/Signage/Landscaping il $260,000 19.5 $4,875,000 $750,000 §0
Environmental Mitigation {Includes noise and vibration) Ml $100,000 195 $1.950,000 $100 000 $0
Relocate Hike/Bike Trail Il $1,400,000 $0 $1,400,000 §0
| Subtotal $10,275,000 $0
Trackwork [
Mew Track, 136& CWR il 1,000,000 3.0 $3,000,000 $1,850,000 $0
Upgrade Track to Class 4 Il $500,000 19.5 $9 750,000
Paved Embedded Track (Double) Ml $4 000,000 $0 $5 500 000 $0
Mew Single Track #1 Relay Rail lll $800,000 $0
Mew Turnout #10 EA $125,000 0 $125,000 $0
Mew Turnout #15 EA $200,000 g $1.200,000 $200,000 $0
Mew Turnout #24 EA $260,000 10 $2 500,000 $260,000 §0
Rebuild Turnout or Diamaond EA $75,000 12 $900 000
Mew Railroad Diamond Crossing EA $200 000 1 $200,000
| Subtotal $17,550,000 $0
Structures [
Elevated Track (railroad over railroad) TF §6,500 $0 $10,000 $0
Tunnel | TF §10,000 §0 §10,000 §0
Mew Bridge (Minor) TF 4,500 $0 $4,500 $0
Mew Bridge (Major) TF 6,500 $0 $6,500 $0
Reconstruct Existing Bridge TF §2 500 B40 $1 600,000 $2 500 $0
Retaining Wall (0 FT - 10 FT High) TF §175 0 §175 $0
Retaining Wall (10 FT - 20 FT High) TF $525 0 $525 $0
Mew Culvert EA §10,000 12 $120,000 §10,000 0 Hrile
Rehabilitate Culvert EA §5,000 78 $350,000 $5,000 $0 4/mile
| Subtotal $2,110,000 $0
Stations [
At-grade Station EA $550,000 ] $3.250,000 $2,800,000 $0
Aerial Station (LRT) EA §0 $4 600,000 §0 Carrallton
Depressed Station (LRT) EA $0 $15,000,000 $0
Parking Spaces/Surface Lot EA $4,000 2500 $10,000,000 $4.,000 $0 avg=500/station
Service and Layover Facility EA $2 000,000 1 $2 000 000 $5 000 000 $0
Central Maintenance Facility Contribution EA $1,000,000 1 $1,000,000 $22 000 000 $0
I Subtotal $16,250,000 $0
Traction Electrification System (LRT) il 0 $0 1,600,000 0 $0
cubhintal
|
Signal System
Communications System (LRT) il §0 $1,100,000 §0
Mew Railroad Interlocking EA $1 500,000 $0
Modify Railroad Interlocking EA §750,000 1 §750,000
Mew CTC or LRT Signaling System il $1.200,000 225 §27 000,000 $2 300,000 $0
Upgrade Railroad Signal System il $500,000 $0
| Subtotal $27,750,000 $0
R.0.W. & Y Junction
[R.OMY. A|Ilowance AL $0 50 $0
Utilities [
[Utilities Alllowance il $200,000 19.5 $3.900,000{  $3,900,000 $400,000 0 0
Crossings / Roadway
Minor Street At-grade (Gates & Warning Devices) EA $150,000 2 $300,000 $150,000 §0
Minor Street At-grade (w/ Quad Gates Systerm & Warning Device EA $260,000 5] $1 500,000 $250 000 $0
Major Street At-grade (w/ Quad Gates Systern & Warning Device EA $450,000 15 §6,750,000 $450,000 §0
Reconstruct Existing Roadway Bridge EA $1,000,000 $0 $1,000 000 $0
Reconstruct Existing Roadway 3Y §40 $0 §40 $0
Construct New Roadway SY $80 $0 $a0 $0
Highway/Railroad Grade Separation EA $5 000,000 $0 $5 000 000 $0
[ Subtotal $8,550,000 $0
Special Conditi
Contribution for Regional Rail at Carrollton Station EA $1,000 000 1 $1,000 000 $0
$0 $0
§0 $0
Subtotal 1,000,000 0
Subtotal A $87.385,000 $0
WIS LevellDesign Contingency (% of A) 18% $13,107 750 30% $0 0
Constructlion Contingency (% of A) 10% $8,735,500 10% $0 0
Add-on Alllowance (Eng., CM, etc) (% of A) 18% $13,107 750 30% $0 0
|
Rail Wehicle Train Sets (actual without contingencies) Train Set $5,000 000 7 $56,000,000]  $56,000,000 $5 000,000 0 $0
Grand Total $178,339,000 0
NOTE: |1. Unit Costs are expressed in present value dollars.
2. Retaining Wall Unit Cost is for one side only.
3. Cost estimate excludes ROW costs.
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Annualized Cost Estimate (E-4)

Regional Rail Corridor:

Annualized Capital Cost

Cost Category
Site work and Urban Design
Trackwark
Structures
Stations
LRT Electrification System
Signal System
Right-of-Y¥ay
Lltilities
Crossings / Roadway
Special Conditions

“ehicles

Total

Performance Benchmark

MNotes:

1. Annualized Riders = Daily Riders times 310 days per year.

E4 Carrollton to Frisco

Daily Riders: B A0
Annualized Riders: 2 015,000
Regional Rail

Useful Annualization Total Cost ($mil)

Life (yr) Factor (Incl. Contingency)
100 0.070 §14.385
30 0.081 $24 570
30 0.081 §2.954
20 0.094 §22.780
30 0.081 $0.000
30 0.081 $33.850
100 0.070 $0.000
20 0.094 $5.4580
20 0.094 §11.970
20 0.094 $1.400
25 0.056 $a6.000

$173.33%

Regional Rail
Annualized
Cost (Fmil)

$1.007
$1.990
$0.239
$2.139
$0.000
$3.147
$0.000
$0.513
$1.125

$0.132

$4.816

$15.108

7.50

2. Performance Benchmark = Annoalized Cost divided by Annoalized Riders.

Light Rail

Tatal Cost (mil)
{Incl. Contingency)

§0.000
$0.000
§0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000

§0.000

§0.000

Light Rail
Annualized
Cost (Fmil)

$0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000

$0.000

$0.000

$0.000

#DIVA!
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Regional Rail Corridor:

Cost Category Summary

Cost Category
Site work and Urban Design
Trackvark
Structures
Stations
LRT Electrification System
Signal System
Right-of-¥vay
Lltilities
Crossings £ Roadway
Other

“ehicles

Total

E-4

Regional Rail
Total Cost ($mil)
{Incl. Contingency)
$19.845
$24.570
$2.954
$22.780

$0.000

Carrallton to Frisco

Light Rail
Total Cost ($mil)
{Incl. Contingency)
$0.000
$0.000
$0.000
$0.000

$0.000

Incl with Crossings/Roadway

Mot Applicable

Incl with Site Work & Urban Design

$50.520
$1.400

$56.000

$1758.339

$0.000
$0.000

$0.000

$0.000



VII. E-5 - MIDLOTHIAN LINE CORRIDOR CONSIDERATIONS

CORRIDOR DESCRIPTION
Corridor E-5 is one of eight existing freight rail corridors in the Dallas-Fort Worth area
studied for the feasibility of implementing commuter rail, light rail, or other form of transit

service.

Corridor E-5 is a Burlington Northern and Santa Fe Railway (BNSF) line that extends
from Midlothian north to the DART light rail station at Westmoreland Road in Dallas, a
distance of approximately 18.8 route miles. Exhibit VII-1 is a corridor location map
highlighting the E-5 corridor. BNSF owns all of the right-of-way along the E-5 Corridor.
DART has LRT operating rights between the Westmoreland Station and Duncanville.

The right-of-way is typically 100 feet in width.

The current maximum operating speed limit is 20 mph. The line is not equipped with a
railroad signal system and is operated under Track Warrant Control (TWC) rules.

Approximately four local freight trains operate over the line each day.



EXHIBIT VII-1

E-5 CORRIDOR LOCATION MAP
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Existing Track Conditions

The E-5 Corridor consists of a single main track with four passing/industrial sidings

located at Midlothian, Duncanville, Red Bird Industrial Park, and Hale.

The track consists mostly of 119-pound continuous welded rail on timber ties. The rail is
essentially in good condition. Many of the ties are in fair to poor condition. The track
should be upgraded and all of the rail will need ultrasonic inspection or a continuous
search for internal rail defects before passenger service can be operated over the track.

There are 16 industrial tracks located on the E-5 corridor as presented in Exhibit VII-2.

EXHIBIT VII-2

E-5 INDUSTRIAL SPUR TRACK LOCATIONS

Owner Location
Unidentified MP 26.9
Automobile transfer facility and coal-fired | MP 27.5 to MP 28.5
power plant

Cement plant MP 29.3
Unidentified MP 32.1
Unidentified MP 34.6
Unidentified MP 40.1
Unidentified MP 40.9
84 Lumber MP 41.3
Unidentified MP 42.2
Lumber Yard MP 42.8
Unidentified MP 43.4
Unidentified MP 45.7

A fact sheet summarizing the existing conditions and issues for the E-5 corridor is shown

in Exhibit VII-3.
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EXHIBIT VII-3

E-5 CORRIDOR FACT SHEET

Owner(s) of the line

BNSF

Operator(s) of the line

BNSF

Trackage rights

DART has LRT rights between DART Westmoreland Station
and Duncanville.

Length of the corridor

18.8 miles

Average trains per
weekday

4 local

Track summary

= Single track without passing sidings (except at industries).
= No railroad signaling.
= Maximum speed is 20 mph.

Railroad crossings

= Twenty-five (25) at-grade highway/railroad crossings.
» Eight (8) grade-separated highway/railroad crossings.
» One (1) at-grade railroad/railroad crossing.

Jurisdictions

= Midlothian, through Cedar Hill, Duncanville, ends in Dallas.

Industrial sidings

= Sixteen including auto facility, coal-fired power plant,
cement plant near Midlothian and Cedar Hill Industrial
Park.

Corridor issues

» Track to be upgraded for higher speeds.

* Need to add CTC signal system.

= Communities along the line appear to be sparsely
populated.

Schematic of the Corridor

Exhibit VII-4 shows a schematic diagram of the Extension to Midlothian rail corridor.
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E-5 Extension To Midlothian

EXHIBIT VII-4

E-5 CORRIDOR SCHEMATIC
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Detailed Information

This section contains detailed information for the bridges, culverts, and railroad/highway
grade crossings and grade separations located along the 18.8 miles of the E-5 corridor.

There is one at-grade railroad/railroad crossing with the UP that is located in Midlothian.

There is one rail/truck transfer facility in the E-5 rail corridor. The facility is an
automobile rail to truck transfer facility located less than one mile north of Midlothian.
The automobile facility is served by the Texas Central Business Lines Railroad (TCB), a

local industrial operation.

There are a total of 34 railroad/highway at-grade crossings and highway grade
separations in the 18.8 miles of the E-5 corridor between Midlothian and Westmoreland
Road. Of the 34 crossings, 22 are public at-grade crossings, 4 are private crossings,
and 8 are grade-separated overpasses or underpasses. The crossing equipment and
surfaces for the at-grade crossings are in good condition. A detailed list of the
railroad/highway grade crossings and overpasses/underpasses is provided in Exhibit VII-

5.
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EXHIBIT VII-5

RAIL/HIGHWAY CROSSINGS AND OVER/UNDER PASSES

Milepost | Highway Eﬁsgtce/ Warning Devices Bﬁ)rlber
26.9 US-287 Public Lights/bells/gates 21901F

26.95 Avenue F Public Crossbucks 21902M
27.05 FM 1387 Public Crossbucks 21903U
27.4 Private crossing Private | Crossbucks 21904B
27.5 Private crossing Private | Crossbucks 21761F

29.0 Dove Lane Public Crossbucks 21906P
30.5 Un-named public road Public Crosshucks 21907W
32.6 USs-67 Public Overpass 21909K
33.7 USs-67 Public Underpass 21910E
33.9 Cedar View Drive Public Crossbucks 21911L

34.6 Un-named public road Public Crossbucks 219127

34.7 Belt Line Road Public Lights/bells/gates 21913A
34.9 Wilfy Street Public Lights/bells/gates 21914G
35.7 FM 1382 Public Overpass 21915M
35.9 Pleasant Run Road Public Lights/bells/gates 21916V
36.6 Private crossing Private None 21917C
36.8 Wintergreen Street Public Lights/bells/gates 21918J

38.2 Danieldale Road Public Lights/bells/gates 21066H
38.5 Cedar Ridge Road Public Lights/bells/gates 21773A
38.9 Big Stone Gap Road Public Lights/bells/gates 21919R
39.3 Wheatland Drive Public Lights/bells/gates 21921S
39.8 Center Street Public Lights/bells/gates 21922Y
40.0 Davis Street Public Lights/bells/gates 21923F

40.5 Camp Wisdom Road Public Lights/bells/gates 21924M
40.8 1-20 Public Underpass 21925U
40.9 Fair Meadows Road Public Lights/bells/gates 21926B
41.4 Red Bird Road Public Lights/bells/gates 21927H
42.6 Ledbetter Drive Public Underpass 21938V
43.2 Private (Frito Lay) Private Lights/bells/gates 21776V
43.5 Loop 12 Public Overpass 21939C
43.6 Kiest Boulevard Public Overpass 21940W
44.4 Cockrell Hill Road Public Lights/bells/gates 21941D
45.0 Kessler Boulevard Public Underpass 21942K
45,5 Westmoreland Avenue Public Lights/bells/gates 21943S

Source: URS Corp. 2003
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A total of 11 bridges and 45 culverts are located along the 18.8 miles between

Midlothian and Westmoreland Road in Dallas.

Of the 11 bridges, 6 are timber pile

trestles and 5 are concrete bridges. The bridges are in good condition. A detailed list of

the bridges and culverts are provided in Exhibit VII-6.

EXHIBIT VII-6

RAILROAD BRIDGES AND CULVERTS

Milepost | Bridge Type Length Remarks

27.6 Timber box culvert 4’ x4’ x51' | Double culvert
29.5 Cast iron pipe 36" x 30’

29.9 Timber pile trestle, open deck 42’

30.4 Steel plate pipe 93"x64"x50’

31.1 Timber box culvert 6.5'x6'x40’

31.4 Concrete box culvert 8 x5 x22

32.3 Cast iron pipe 42" x 36’

324 Corrugated metal pipe 72" X 42’

32.5 Timber box culvert 2'x2 x30

32.7 Brick arch culvert 10'x5'x43’

32.9 Timber box culvert 2'x2' x33

33.0 Reinforced concrete pipe 36" x 32

33.5 Cast metal pipe 72" x 113’ Triple culvert
33.6 Concrete box girder ballasted deck | Unknown Over US-67
33.7 Reinforced concrete pipe 27" X 40’ Double culvert
34.3 Cast iron pipe 24" x 24’

35.2 Reinforced concrete box 8'x10'x42’

35.4 Timber box culvert 4'x6 x44

35.8 Reinforced concrete box 6'x4'x42

36.0 Cast iron pipe 42" x 24’

36.2 Timber box culvert 2'x2 x30

36.4 Concrete box culvert 5 x4 x70

36.8 Timber box culvert 3 x3 x35

36.86 Timber box culvert 2'x1'x20

36.9 Cast iron pipe 36" x 24’ North of Wintergreen
37.2 Cast iron pipe 24" x 24’

37.8 Cast iron pipe 18" x 36’

38.0 Cast iron pipe 18" x 36’

38.3 Concrete box girder, ballasted deck | 130’

38.6 Cast iron pipe 42" x 42’

38.6 Cast iron pipe 48" x 42’

39.2 Timber pile trestle, open deck 112 South of Wheatland Dr.
39.4 Vitrified pipe 24" x 18’

39.4 Cast iron pipe 24" x 12’

40.2 Cast iron pipe 36" x 36’ Double culvert
40.5 Cast metal pipe 36" x 80’
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Milepost | Bridge Type Length Remarks

40.6 Timber box culvert 4’ x4’ x45' | Double culvert

40.7 Concrete box girder, ballasted deck | Unknown Over 1-20

41.4 Timber trestle, ballasted deck 10’ South side of Red Bird
Rd.

41.7 Timber box culvert 3x2' x27

41.9 Timber trestle, open deck 70’

42.6 Concrete box girder, ballasted deck | 100’ Over Ledbetter Drive

42.8 Cast iron pipe 30" x 24’

42.9 Timber box culvert 3 x4 x29

43.1 Timber pile trestle, open deck 76’ South of Frito Lay

43.7 Cast iron pipe 30" x 36’

43.8 Cast iron pipe 24" x 24’

43.9 Cast iron pipe 24" x 24’

44.0 Cast iron pipe 30" x 24’

44.2 Concrete box girder, ballasted deck | 89’

44.3 Cast iron pipe 42" x 30’ Triple culvert

44.5 Cast iron pipe 30" x 24’

44.6 Concrete box culvert 10'’x10°’x54’

44.7 Cast iron pipe 30" x 24’

45.1 Timber pile trestle, open deck Unknown Coombs Creek

45.5 Cast iron pipe 36" x 57’

Source: URS Corp. 2003

Photos Taken in the Corridor

During the physical inspection of the E-5 Corridor, photographs were taken of various
features and conditions along the line. Photographs were taken of as many of the
bridges, highway crossings, overpasses, underpasses, sidings, track conditions, special
conditions or constraints, and general right-of-way conditions and features as possible.
The photographs taken along the E-5 Corridor between Midlothian and Westmoreland

Road in Dallas may be found at the end of this chapter.

Existing Land Use

A baseline land use survey was conducted by NCTCOG staff at the onset of the
Regional Rail Corridor Study. The major focus of this study was to help locate specific
areas along the Regional Rail Corridors that possess characteristics that could support

the development of a rail station and/or transit-oriented development. Baseline land use
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maps and the associated station location information for the corridor may be found

following the corridor photographs.

INFRASTRUCTURE CONSTRAINTS

A number of infrastructure issues and constraints should be addressed in order to
establish regional rail passenger service within this corridor. Identified infrastructure
constraints include the following considerations:

¢ The track will need to be upgraded if maximum train speed is to exceed 59 mph.
Passing tracks will be required at stations and other convenient locations.
Turnouts located in the main track that serve industrial tracks will have to be
upgraded when the main track is upgraded. Future installation of double track
should not be precluded. The bridges on the line are in good condition.
Highway/railroad at-grade crossings with minimal crossing protection but high
volumes of auto traffic will have to be improved with the installation of warning
devices such as lights, bells, and gates. Existing crossings with lights, bells and
gates warning devices will need train detection circuitry modifications if train
speeds are increased.

e Centralized Traffic Control (CTC) will be required over the entire corridor if
maximum train speed is to exceed 59 mph. The installation of CTC should include
provisions for bi-directional running, electric switch locks on all turnouts located in
main track, and be dispatched from a local control point such as an existing TRE or
DART facility.

o Compatibility with the existing DART light rail system ending at Westmoreland will

need to be considered relative to technology selection.
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e The automobile transfer facility located just north of Midlothian does not directly
interface with passenger service operating in the BNSF right-of-way because it is
located outside of the BNSF property and is served by local freight trains that can
operate either at night or during off-peak passenger service headways.

¢ Population density along the corridor is sparse compared to some of the other

corridors being studied.

DEFINITION OF FEASIBLE ALTERNATIVES

The Regional Rail Corridor Study considered three primary types of options for the rail
corridors. Regional rail, light rail, and bus rapid transit were the primary modes or
options considered for development in the corridors. A screening process took place for
each corridor to determine if all three options were reasonable or if a subset was more

appropriate. The discussion of options pertinent to Corridor E-5 follows.

Description of Modal Alternatives in Corridor E-5

Regional Rail

The regional rail alternative would provide regional rail passenger service along the
BNSF rail line between Midlothian and Westmoreland. Passing tracks would be required
at stations and other convenient locations. Train control and signal systems would be
upgraded. Highway/railroad at-grade crossings with minimal crossing protection but
high volumes of automotive traffic will have to be improved with the installation of
warning devices such as lights, bells, and gates. Four regional rail passenger stations
would be constructed along the E-5 Corridor between the DART LRT Station at
Westmoreland and Midlothian. The locations of new stations must be determined with

consideration for the BNSF freight traffic. Exhibit VII-7 contains the basic assumptions
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for stations, feeder bus access, and park-and-ride locations that were evaluated for this

modal alternative. Exhibit VII-8 shows the Regional Rail Alternative for the E-5 Corridor.

REGIONAL RAIL SERVICE ASSUMPTIONS

EXHIBIT VII-7

Regional Rail (headways = 20 minutes/60 minutes)

Stations* Local Bus Park-and-Ride
Midlothian Yes Yes
Cedar Hill/Midlothian/Loop 9 No Yes
Cedar Hill CBD Yes Yes
Camp Wisdom/Main Yes Yes
Westmoreland Yes Yes

* Station locations, feeder bus, and park-and-ride designations are all approximate and would be

refined in later phases of study.

VII-12




EXHIBIT VII-8

REGIONAL RAIL ALTERNATIVE FOR THE E-5 CORRIDOR
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Light Rail

The light rail alternative would provide light rail transit (LRT) service within the E-5
Corridor. A LRT line would be constructed along BNSF right-of-way, between Midlothian
and Cockrell Hill. The new LRT line would begin at DART’s existing LRT line at the
Westmoreland Station in southwest Dallas. Six LRT passenger stations would be
constructed along the E-5 Corridor between Westmoreland Station and Midlothian. The
exact locations of stations would be determined in later phases of project development.
Exhibit VII-9 contains the basic assumptions for stations, feeder bus access, and park-
and-ride locations that were evaluated for the LRT Modal Alternative. Exhibit VII-10
shows the light rail alternative for the E-5 Corridor.

EXHIBIT VII-9

LIGHT RAIL SERVICE ASSUMPTIONS

Light Rail (headways = 10 minutes/20 minutes)

Stations* Local Bus Park-and-Ride
Midlothian Yes Yes
Cedar Hill/Midlothian/Loop 9 No Yes
Cedar Hill CBD Yes Yes
Wheatland Yes Yes
Camp Wisdom/Main Yes Yes
Kiest Yes Yes
Westmoreland Yes Yes

* Station locations, feeder bus, and park-and-ride designations are all approximate and would be
refined in later phases of study.
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EXHIBIT VII-10

LIGHT RAIL ALTERNATIVE FOR THE E-5 CORRIDOR
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Bus Rapid Transit

The Bus Rapid Transit (BRT) alternative would provide express bus service operating
along a fixed guideway located within the right-of-way of U.S. Highway 67, Cockrell Hill
Road, Wheatland Drive, and Westmoreland Avenue, a distance of approximately 18
miles between Midlothian and Dallas. The BRT service would operate within the
roadway in mixed traffic approaching Midlothian and approaching the northern end of the
line. Five BRT passenger stations would be constructed along the E-5 Corridor between
the DART LRT station at Westmoreland and Midlothian. The exact locations of new
stations would be determined in later phases of project development. Exhibit VII-11
contains the basic assumptions for stations, feeder bus access, and park-and-ride
locations that were evaluated for the E-5 BRT Modal Alternative. Exhibit VII-12 shows
the Bus Rapid Transit Alternative for the E-5 Corridor.

EXHIBIT VII-11

BUS RAPID TRANSIT SERVICE ASSUMPTIONS

Bus Rapid Transit (headways = 10 minutes/15 minutes

Station* Local Bus Park-and-Ride
Midlothian Yes Yes
Cedar Hill/Midlothian/Loop 9 No Yes
Cedar Hill CBD Yes Yes
Camp Wisdom/Main Yes Yes
Ledbetter Yes Yes
Westmoreland Yes Yes

* Station locations, feeder bus, and park-and-ride designations are all approximate and would be
refined in later phases of study.
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EXHIBIT VII-12

BUS RAPID TRANSIT ALTERNATIVE FOR THE E-5 CORRIDOR
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EVALUATION OF ALTERNATIVES

Three different alternatives were evaluated for this corridor:
¢ Regional rail with transfer
¢ Light rail without transfer

e Bus rapid transit

In addition to the assumptions pertaining to different technologies and operating
characteristics (station locations, headways, operating speeds, and supply of feeder
buses at stations), the relationship of the E-5 Corridor to the others in the regional

system was also considered.

One of the key evaluation or performance indicators used projected 2030 average
weekday ridership. The complete list of performance indicators is found in Chapter Il —
Corridor Description and Evaluation. In order to streamline the development of travel
forecasts for the Regional Rail Corridor Study, the various modal alternatives containing
regional or light rail for each corridor were combined into a series of rail system
alternatives for forecasting. Several of the corridors also serve travel markets that
interact or compete with each other, so it was important to design the system forecasts
to minimize this interrelationship as much as possible. Travel demand forecasts for four
rail system alternatives were developed initially, along with BRT system alternative maps
showing these systems alternatives. Ridership summaries for these system alternatives
are also contained in Chapter Il of the report and, more specifically to the E-5 corridor, in

the following section.
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Ridership Summary

Exhibit VII-13 presents projected average weekday ridership resulting from each of the
system alternatives for the E-5 Corridor. (See Chapter Il for a complete discussion.) In
Rail System Alternative 2, the E-5 Corridor was tested as a regional rail line from
Midlothian to Dallas, with a transfer to DART’s West Oak Cliff line at the Westmoreland
station. Rail System Alternative 4 assumed a light rail line interlined with DART’s West
Oak Cliff and North Central LRT lines. Reported ridership for this alternative is for the
portion of the line between the station at Westmoreland and the line’s terminus in

Midlothian for all alternatives.

As explained in Chapter Il, the ridership resulting from the Rail System Alternatives was
used to compare the performance of the modal alternatives within each corridor. The
best performing option, which for E-5 would be regional rail, light rail, or BRT, was then
the recommendation for the corridor and, consequently, included in the Final Run
Recommended Alternative. Exhibit VII-14 shows the ridership from the Final Run
Recommended Alternative as well. Because regional rail was the best performing option
for the E-5 corridor, and the equipment for that service would not be compatible with
DART service north of Westmoreland, the final model assume no interlining north of

Westmoreland.

To properly stage the recommended alternative, corridor ridership was also generated
for the year 2007, measuring the impact of demographics growth on the proposed
alternative. The process leads to the identification of corridors worthy of priority

implementation.
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EXHIBIT VII-13

E-5 CORRIDOR RIDERSHIP

Average Weekday
Travel Forecast Technology Ridership
Rail System Alternative 2 Regional rail with transfer 4,200
Rail System Alternative 4 Light rail transit without transfer 8,000
BRT System Alternative Bus rapid transit 5,100
Final (2007) Regional rail 2,100*
Final (2030) Regional rail 3,200*

*Recommended alternative
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EXHIBIT VII-14

REGIONAL RAIL CORRIDOR STUDY — FINAL RUN RECOMMNEDED ALTERNATIVE
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An important step in transit ridership analysis involves detailed reviews of projected
passenger boardings and alightings at each station. Station riders by mode of access
(i.e., walk, auto, feeder bus, and where applicable, transfers from other rail lines) were
reviewed for accuracy and reasonableness. Shortcomings in network design as well as
some coding errors can be identified as part of this review. Exhibit VII-15 presents 2007
and 2030 ridership by station for the Final Run Recommended Alternative. Corridor line
ridership is the sum of demand at stations along a given line, except for where corridor
line ridership has been adjusted to account for interlining.

EXHIBIT VII-15

FINAL RUN RECOMMENDED ALTERNATIVE BOARDINGS BY STATION

Regional Rail Boardings
Corridor Stations 2007 2030
E-5 Westmoreland 932 1,399
Camp Wisdom/Main 498 582
Cedar Hill CBD 494 695
Cedar Hill/Midlothian/Loop 9 55 109
Midlothian Central 142 380
Line Ridership 2,121 3,165

Source: NCTCOG-DFWRTM

Performance Evaluation

Each modal alternative considered for the Regional Rail Corridor Study was evaluated
with a set of performance indicators. The corridors were scored based upon a five point
system with five indicating a good score and one indicating a bad score. The individual
criteria scores were then added to reflect a total score for each alternative, including a
performance benchmark representing the overall cost effectiveness of each option.

Exhibit VII-16 contains a summary of the final performance of the E-5 Corridor.
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EXHIBIT VII-16

PERFORMANCE SUMMARY FOR E-5 CORRIDOR

Evaluation Criteria E-5 Regional Rail Score

Performance benchmark (annual $14.55 4

cost per annual rider)

Total daily ridership forecast 3,200 2

One-way trip time (minutes) 32 5

Estimated capital cost (millions) $169.5 5

Estimated annual O&M cost $9.10 4

(millions)

Local authority and funding None 1

Community acceptance Community may be open to acceptance 3
of regional rail type service.

Ease of implementation Use of right-of-way must be negotiated 4
with the BNSF.

Connectivity with existing and Regional rail will require transfer to 4

planned transit operations DART LRT at Westmoreland.

Compatibility with freight railroad Regional rail equipment is compatible. 4

operations

Serves area of unmet mobility need | Roadway capacity deficiency not severe. 1

Impact upon adjacent highways Benefit to adjacent highway is equivalent 4

and air quality to one lane in each direction.

Transit oriented development TOD potential exists but is likely to 2

potential develop slowly as on TRE.

TOTAL SCORE 43

The E-5 Corridor scored 43 points in the overall evaluation. The performance benchmark
was $14.55 (score = 4 points), based on a total daily ridership forecast of 3,200 daily
riders (score = 2 points). The costs for the corridor include an annual operating and

maintenance cost of $9.10 million (score = 4 points) and a total capital cost for

development of regional rail in this corridor of $169.5 million (score = 5 points).
Estimated trip time to travel one way, the length of the corridor is 32 minutes (score = 5
points). The project has no existing transit authority or funding designated for it at this
time (score = 1 point), but the community may be open to a regional rail service (score =
3 points). The right-of-way must be negotiated with the BNSF Railroad (score = 4

points). Use of Federal Railroad Administration (FRA) compliant regional rail technology
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in the corridor will require a transfer to the DART system at Westmoreland in order to
access other transit options in the region (score = 4 points), but is compatible with local
freight operations (score = 4 points). The roadway capacity deficiency in the parallel
corridor is not severe (score = 1 point), but the ridership projections equal one lane of
vehicular traffic in each direction, thereby aiding air quality efforts in the region (score = 4
points). Some transit oriented development exists, but would most likely come along

slowly (score = 2 points).

CORRIDOR RECOMMENDATIONS

The final recommendation for the E-5 Corridor is shown in Exhibit VII-17. Regional rail
service from the DART LRT Station at Westmoreland to downtown Midlothian is
recommended. The station locations shown in the map below are for planning purposes
only and would be refined as a more detailed Alternatives Analysis study of the corridor

is conducted.
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EXHIBIT VII-17

FINAL RECOMMENDATION FOR THE E-5 CORRIDOR
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E-5 Midlothian Line 01 1 of7 July 2003

e

MP 27.0 Midlothian at FM 13- 87 crossing
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E-5 Midlothian Line 01 20of7 July 2003

MP 27.5 Private crossing auto facility at right
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E-5 Midlothian Line 01 3of7 July 2003

MP 27.6 Pr

= - e
1vate crossing
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E-5 Midlothian Line 01 4 of 7 July 2003
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E-5 Midlothian Line 01 S5of7 July 2003

MP 28.8 Spur at north end of auto facility

|

MP 29.0 Dove Lane
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E-5 Midlothian Line 01 6 of 7 July 2003
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E-5 Midlothian Line 01 7 of 7 July 2003

MP 30.0
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E-5 Midlothian Line 02 1 of 14 July 2003

MP 30.6 Public crossing
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E-5 Midlothian Line 02 2 of 14 July 2003
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E-5 Midlothian Line 02 3of14 July 2003

. SRR
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MP 32.5 US HWY 67 overpass iI_l _distance
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E-5 Midlothian Line 02 4 of 14 July 2003

MP 33.7 Bridge over US HWY 67
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E-5 Midlothian Line 02 5of 14 July 2003
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E-5 Midlothian Line 02 6 of 14 July 2003

el
i s B

MP 34.6 Cedar Hill Belt Line Rd crosing in dist:mce

MP 34.9 ilfy Sf-crossmg
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E-5 Midlothian Line 02 7 of 14 July 2003

-

MP 35.5 FM 1382 overpass in distance .
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E-5 Midlothian Line 02 8 of 14 July 2003
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E-5 Midlothian Line 02 9of 14 July 2003

e

| MP 36.8 Witer Green St
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E-5 Midlothian Line 02 10 of 14 July 2003
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E-5 Midlothian Line 02 11 of 14 July 2003

MP 38.4 Cedar Rigé-Dr in distance
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E-5 Midlothian Line 02 12 of 14 July 2003
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E-5 Midlothian Line 02 13 of 14 July 2003

MP 39.1 Wheatland Dr in distance

MP 39.2 and Wheatland Dr crossing
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E-5 Midlothian Line 02 14 of 14 July 2003

MP 39.8 Center Street
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E-5 Midlothian Line 03 1 of 14 July 2003
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E-5 Midlothian Line 03 20f14 July 2003
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E-5 Midlothian Line 03 3of14 July 2003

MP 40.7 Bridge over I-20 with Red Bird Rd in distance

A

e

MP 40. Fairmeados Rd
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E-5 Midlothian Line 03 4 of 14 July 2003
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E-5 Midlothian Line 03 5of 14 July 2003
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E-5 Midlothian Line 03 6 of 14 July 2003

MP 42.4 Red Bird Indﬁstrial Pak
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E-5 Midlothian Line 03 7 of 14 July 2003

MP 42.5 Red Bird

MP 42.6 Bridge over Ledbetter Drive
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E-5 Midlothian Line 03 8 of 14 July 2003

MP 42.8 at Red Bird

MP 43.1 Fri.to Lay Plant in distance
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E-5 Midlothian Line 03 9of14 July 2003
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MP 43.3 Frito Lay Plant at aglab

MP 43.4 Frito La Plant at Maglab, HWY Loop 12 Verpass in distance
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E-5 Midlothian Line 03 10 of 14 July 2003
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E-5 Midlothian Line 03 11 of 14 July 2003
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E-5 Midlothian Line 03 12 of 14 July 2003
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E-5 Midlothian Line 03 13 of 14 July 2003
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Tight “S” curve next to DART Westmoreland Station
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E-5 Midlothian Line 03 14 of 14 July 2003

DART Westmoreland Station at end of line
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Baseline Land Use Study: Corridor E-5
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DRAFT

E-5 Burlington Northern Santa Fe
begins in Midlothian, through Cedar Hill, Duncanville, ends in Dallas, 18 miles in length

Potential Station Zone: 1/2 mile wide linear area of variable length based on the area of interest

. Jurisdiction w/in Future Land Use Zoning
Area of Station ; . . Development Development . Other
County |walking distance Characteristics of Interest (comprehensive (of vacant
Interest Status . Type Style Comments
of station plan) land)
Station: Westmoreland station Infill-other pedestrian
E5-a Existing Dallas Dallas Infill Opportunities: built up - no infill opportunities, single-family, industrial, green space oriented
. . development
Flood zone: outside of floodplain development
Employment within walking distance of the site: Texwood Industries Inc (1820)
Current land uses: office, industrial, retail
Vacant land: adequate for station and transit oriented development Infill-other
E5-b Proposed Dallas Duncanville  |Located within walking distance: Duncanville Commuter Rail joint venture project (not selected) development hybrid
Site accessible via: proximate to 120 and US hwy 67
Flood zone: Partially within the 100 year floodplain - opportunity for green space.
Site was modeled for a station in the Mobility 2025 Plan
Employment within walking distance of the site: Quality Doors (500)
Current land uses: industrial, single-family, retail Infill-other
. Vacant land: adequate for station and transit oriented development development or .
ES-c Proposed Dallas Cedar Hill Located within walking distance: N/A gre(fnfield hybrid
Site accessible via: US hwy 67 development
Flood zone: outside of floodplain
Employment within walking distance of the site: N/A
Current land uses: N/A
Vacant land: adequate for station and transit oriented development Infill-other
E5-d Proposed Dallas Midlothian Located within walking distance: N/A development hybrid
Site accessible via: US hwy 67, US hwy 287, UP railroad
Flood zone: no information
Site was modeled for a station in the Mobility 2025 Plan

Baseline Land Use Review
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EASTERN CORRIDOR COST ANAYLSIS (E-5)

REGIONAL RAIL CORRIDOR. STUDY

North Central Texas Council of Gover t: [Link Number: E5
Parametric Cost Estimat Link Description:|  Midlothi
Start Sta:
End Sta:
Regional
E-5 Extension to Midlothian Rail Light Rail Link Length: 18.8
Description Unit Unit Cost | Quantity Cost Subtotal Unit Cost | Quantity Cost Subtotal Remarks
Site Work & Urban Design
Earthwaork, 1 Track, Major il $1,500,000 30
Earthwark, 1 Track, Basic il $500 000 1.0 $500 000
Earthwark, 2 Tracks, Major Il $2 500,000 50 $3 500,000 50
Earthwark, 2 Tracks, Basic hl $750,000 30
Earthwork, Reconstruct Existing Track Ml $100,000 18.8 $1,880,000
Urhan Design/Signage/Landscaping il $250,000 18.8 $4,700,000 $750,000 $0
Environmental Mitigation (Includes noise and vibration) Il $100 000 18.8 $1,880,000 $100,000 $0
Relocate Hike/Bike Trail il $1,400,000 $0 $1,400,000 $0
[ Subtotal $8,960,000 $0
Trackwork [
Mew Track, 136# CWR il §1,000,000 1.0 $1,000,000 $1,850,000 $0
Uparade Track to Class 4 Ml $500 000 18.8 $9,400 000
Paved Embedded Track (Double) Il $4 000,000 30 $5 600,000 $0
Mew Single Track #1 Relay Rail Jll $300,000 §0
Mew Turnout #10 EA $125,000 50 $125,000 $0
Mew Turnout #15 EA, $200,000 50 $200,000 $0
Mew Turnout #24 EA, $250,000 10 $2 500,000 $250,000 $0
Rebuild Turnout or Diamand EA §75,000 28 $2,100 000
Mew Railroad Diarond Crossing EA $200 000 1 $200,000
[ Subtotal 15,200,000 $0
Structures [
Elevated Track {railroad over railroad) TF $6,500 50 $10,000 $0
Tunnel | TF §10,000 $0 $10,000 $0
Mew Bridge (Minor) TF §4 500 0 §4 500 $0
MNew Bridge (Major) TF $6,500 0 §6 500 $0
Reconstruct Existing Bridge TF §2 500 410 $1,025 000 $2 500 $0
Retaining Wall (0 FT - 10 FT High) TF $175 50 $175 $0
Retaining Wall (10 FT - 20 FT High) TF $525 50 §525 $0
Mew Culvert EA, §10,000 4 §40,000 $10,000 §0 4imile
Rehabilitate Culvert EA, $5.000 7a $375,000 5,000 §0 4imile
[ Subtotal $1,440,000 $0
Stations [
At-grade Station EA $550,000 5] $3 250,000 $2,800,000 $0
Agtial Station (LRT) EA 50 §4 500,000 $0
Depressed Station (LRT) EA 0 $15,000,000 $0
Parking Spaces/Surface Lot EA $4 000 2400 $10,000 000 $4,000 50 avg=500/station
Service and Layover Facility EA $5,000,000 1 $5,000,000 $5,000,000 $0
Central Maintenance Facility Contribution EA §1,000,000 1 $1,000,000 $2 000,000 §0
I Subtotal 19,250,000 $0
Traction Electrification System (LRT) il 50 $0 1,500,000 §0 $0
Subiial
|
Signal System
Communications System (LRT) Jll 50 $1,100,000 $0
Mew Railroad Interlocking EA $1,500,000 50
Modify Railroad Intetlocking EA $750,000 1 $750,000
Mew CTC or LRT Signaling System il §1,200,000 19.8 $23,760,000 $2 300,000 $0
Upgrade Railroad Signal System i} $B00,000 0
[ Subtotal $24,510,000 $0
R.OMW. &Y Junction
[R.O.W. Alnowance AL 50 $0 $0
Utilities [
|U1|I|t|es Alllowance il $200,000 18.8 $3,760,000 $3,760,000 $400,000 30 $0
Crossings / Roadway
Minar Street At-grade (Gates & Warning Devices) EA $150,000 4 $500,000 $150,000 50
Minor Street At-grade (w/ Quad Gates System & Warming Device EA $260,000 5] $1,500 000 $260,000 50
Major Street At-grade {(w/ Quad Gates System & Warming Device EA $450,000 13 $5,850,000 $450,000 $0
Reconstruct Existing Roadway Bridge EA §1,000,000 30 $1,000,000 §0
Reconstruct Existing Roadway SY $40 50 $40 50
Construct New Roadway Y $50 0 $a0 $0
Highway/Railroad Grade Separation EA $5,000 000 50 $5,000 000 50
[ Subtotal $7,050,000 $0
Special Conditi
$0 $0
0 $0
0 0
Subtotal $0 $0
ST $61,070,000 $0
MIS Leve\lDesign Contingency (% of A) 15% $12,160 500 30% §0
Conslrucllion Contingency (% of &) 10% $8,107.,000 10% $0
Add-on Allowance (Eng., CM, etc) (% of A) 15% $12,160,500 30% 0
|
Rail “ehicle Train Sets (actual without contingencies) Train Set $5,000 000 7 $56,000,000)  $56,000,000 $5,000 000 50 $0
Grand Total $169,498,000 $0
MOTE: |1. Unit Costs are expressed in present value dollars.
2. Retaining YWall Unit Cost is for one side only.
3. Cost estimate excludes ROW costs.
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Annualized Cost Estimate (E-5)

Regional Rail Corridor:

Annualized Capital Cost

Cost Category
Site work and Urban Design
Trackwark
Structures
Stations
LRT Electrification System
Signal System
Right-of-WWay
Lltilities
Crossings / Roadway
Special Conditions

Wehicles

Total

Performance Benchmark

Motes:

E-5 | Extension to Midlothian
Daily Riders:
Annualized Riders:
Regional Rail

Useful  Annualization Total Cost ($mil)

Life {yr)
100
30
30
20
30
30
100
20
20
20

2

Factor (Incl. Contingency)
0.070 $12.544
0.081 $21.280
0.081 $2.016
0.094 $26.950
0.081 $0.000
0.081 $34.314
0.070 $0.000
0.094 $5.264
0.024 $11.130
0.024 $0.000
0.086 $56.000
F165.438

1. Annualized Riders = Daily Riders times 310 days per year.
2. Petformance Benchmark = Annualized Cost divided by Annualized Riders.

3,200
992 000

Regional Rail
Annualized
Cost (Brmil)

§0.875
§1.724
§0.163
$2.533
§0.000
§2.778
$0.000
H0.455
$1.045
$0.000

$4.816

$14.435

14.55

Light Fail

Tatal Cost (Fmil)
(Incl. Contingency)

$0.000

$0.000

$0.000

$0.000

$0.000

$0.000

$0.000

$0.000

$0.000

$0.000

$0.000

$0.000

Light Rail
Annualized
Cost (ril)

§0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000

$0.000

$0.000

#DIV/D!
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Regional Rail Corridor;

Cost Category Summary

Cost Category
Site work and Urban Design
Trackwork
Structures
Stations
LRT Electrification System
Signal System
Right-of-Way
Ltilities
Crossings / Roadway
Other

Wehicles

Total

E-5

Regional Rail
Total Cost ($mil)
(Incl. Contingency)
$17.808
$21.280
$2.016
$26.950

$0.000

Extension to Midlothia

Light Rail
Tatal Cost ($rmil)
(Incl. Contingency)
$0.000
$0.000
$0.000
$0.000

$0.000

Incl with Crossings/Roadway

Mat Applicable

Incl with Site VWark & Urban Design

§45.444

$0.000

$56.000

$169.458

$0.000

$0.000

$0.000

$0.000



VIII. E-6 — WAXAHACHIE LINE CORRIDOR CONSIDERATIONS

CORRIDOR DESCRIPTION
Rail Corridor E-6 is one of eight freight rail corridors studied for the feasibility of

implementing commuter rail, light rail, or other form of transit service.

Corridor E-6 is a Burlington Northern and Santa Fe Railway (BNSF) line that extends
between Dallas and Waxahachie, a distance of approximately 30.7 route miles. Exhibit
VIII-1 contains a corridor location map. BNSF owns all of the right-of-way along the E-6
Corridor except for the 2.4 miles between Dallas Union Station and Forest Avenue in
Dallas. Between Union Station and Forest Avenue, the Union Pacific Railroad owns and
dispatches the track. Union Pacific also has trackage rights to serve local industries.

The right-of-way is typically 100 feet in width.

The current maximum operating speed limit is 40 mph for freight trains. The line is
equipped with Automatic Block Signals (ABS) and is operated under Track Warrant
Control (TWC) rules. A bridge and equipment weight restriction of a maximum gross
weight per car of 143 tons is in effect over the corridor. Approximately four BNSF freight

trains and two UP local trains operate over the line each day.



EXHIBIT VIII-1

E-6 CORRIDOR LOCATION MAP
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Existing Track Conditions

The E-6 Dallas to Waxahachie rail corridor consists of a single main track with three

passing/industrial sidings located at Lancaster, Sterret, and Waxahachie.

The track consists mostly of 115-pound and 136-pound continuous welded rail on timber
ties. The rail is essentially in good condition.
condition. All of the rail will need ultrasonic inspection or a continuous search for internal
rail defects before passenger service can be operated over the track. There are 24

industrial spur tracks located on the E-2 corridor as presented in Exhibit VIII-2.

EXHIBIT VIII-2

E-6 INDUTRIAL SPUR TRACK LOCATIONS

Owner Location
Occidental Chemical MP 769.6
Unidentified MP 770.8
Unidentified MP 780.2
Unidentified MP 781.0
Unidentified MP 781.9
Unidentified MP 788.1
Magna Blend MP 791.1
Laroche Industries MP 795.5
AEP MP 795.6
Rockten MP 795.7
Georgia Pacific and TexCorr MP 792.1
Unidentified MP 792.9
Owens Corning MP 793.2 to MP 793.9
Armaglass MP 794.5
Armaglass MP 794.8
Phillips Petroleum MP 795.2

A fact sheet summarizing the existing conditions and issues for the E-6 corridor is shown

in Exhibit VIII-3.
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EXHIBIT VIII-3

E-6 CORRIDOR FACT SHEET

Owner(s) of the line BNSF
Operator(s) of the line | BNSF
Trackage rights UP
Length of the corridor | 30.7 Miles
Average trains per 6

weekday

Track summary

= Single track with passing sidings at Lancaster, Sterret, and
Armaglass.

= Automatic Block Signal (ABS) system with maximum
freight speed of 40 mph and passenger speed of 60 mph.

Railroad crossings

= Thirty-nine (39) at-grade highway/railroad crossings.
» Ten (10) grade-separated highway/railroad crossings.
» Two (2) at-grade railroad/railroad crossings.

Jurisdictions

» Waxahachie, through Red Oak, Lancaster, ends in Dallas.

Industrial sidings

= 24 with several at Sargent, Sterret, Service, and
Armaglass.

Corridor issues

= Communities along the line appear to be sparsely
populated.

= BNSF/UP at-grade railroad crossing at Forest Avenue is a
bottleneck for commuter rail operations.

= BNSF/UP at-grade railroad crossing near Grand Avenue is
a bottleneck for commuter rail operations.

Schematic of the Corridor

Exhibit VIII-4 shows a schematic diagram of the Dallas to Waxahachie rail corridor.
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E-6 Dallas To Waxahachie

EXHIBIT VIiI-4

E-6 CORRIDOR SCHEMATIC
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Detailed Information

This section contains detailed information for the bridges, culverts, and railroad/highway
grade crossings and grade separations located along the 30.7 miles of the E-6 Dallas to

Waxahachie Rail Corridor.

There are two at-grade railroad/railroad crossings with the UP that are located near
Forest Avenue in Dallas and at East Grand at SP Junction located about two miles north
of Waxahachie. The passenger rail service should be grade-separated over the UP at

Forest Avenue. There are no rail / truck transfer facilities in the corridor.

There are a total of 49 railroad/highway at-grade crossings and highway grade
separations in the 30.7 miles of the E-6 corridor between Dallas and Waxahachie. Of
the 49 crossings, 33 are public at-grade crossings, 6 are private crossings, and 10 are
grade-separated overpasses or underpasses. The crossing equipment and surfaces for
the at-grade crossings are in good condition. A detailed list of the railroad/highway

grade crossings and overpasses/underpasses are provided in Exhibit VIII-5.
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EXHIBIT VIII-5

RAIL/HIGHWAY CROSSINGS AND OVER/UNDER PASSES

Milepost | Highway Easgtce/ Warning Devices BS;ber
768.4 Forest Avenue Public Crossbucks TBD
768.6 Martin Luther King Blvd. Public Overpass TBD
768.8 Lenway Public Crossbucks TBD
769.6 Un-named public road Public Crossbucks TBD
770.4 Private crossing Private Crossbucks 415300M
770.5 Private crossing Private Crossbucks TBD
770.8 Sargent Drive Public Crossbucks 415305W
771.1 Southerland Avenue Public Lights/bells/gates 415306D
772.1 Overton Road Public Lights/bells/gates TBD
772.9 lllinois Street Public Underpass 415308S
773.7 Ledbetter Drive Public Lights/bells/gates 415309Y
773.87 | Loop 12 ramp Public Overpass 4153107
773.89 | Loop12 Public Overpass 415310T
773.92 | Loop 12 ramp Public Overpass 415310T
775.4 Simpson Stuart Road Public Lights/bells/gates 415311A
776.6 JJ Lemmon Road Public Lights/bells/gates 415312G
777.1 I-20 Public Overpass 415313N
777.4 Langdon Public Lights/bells/gates 415314V
778.2 Cleveland Road Public Crossbucks 415315C
779.5 Witt Road Public Crossbucks 415317R
779.8 Wintergreen Road Public Lights/bells/gates 415318X
780.8 Pleasant Run Road Public Lights/bells/gates 415319E
781.5 Third Street Public Crossbucks TBD
781.6 Second Street Public Lights/bells/gates 415321S
781.7 Main Street Public Lights/bells/gates 415322M
782.0 Pecan Street Public Lights/bells/gates 415324B
782.2 Belt Line Road Public Lights/bells/gates TBD
782.3 SH-342 Public Overpass TBD
782.5 Dallas Avenue Public Underpass 415325H
783.1 Private (Golf Course) Private Crossbucks/stop signs | TBD
784.4 Bear Creek Road Public Lights/bells/gates 415328D
784.9 Reindeer Road Public Crossbucks 415329K
786.1 Private crossing Private Stop signs 415330E
786.6 Ovilla Road (FM 664) Public Lights/bells/gates 415331L
787.7 Red Oak Road Public Lights/bells/gates TBD
788.0 Pierce Street Public Lights/bells/gates 415334G
788.2 Water Street Public Lights/bells/gates 415335N
789.4 Red Oak Golf Course Public Crossbucks 415336V
789.9 USs-77 Public Underpass 415337C
791.2 Sterret Street Public Crossbucks 415338J
792.2 Butcher Road (FM 387) Public Lights/bells/gates 415379N
794.7 Solon Road Public Lights/bells/gates 415343F
794.91 | US-287 ramp Public Flashers 4158714G
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Milepost | Highway Eﬂsgtcé Warning Devices ﬁSr-rl;ber
794.96 | US-287 Public Overpass 415344M
795.0 US-287 ramp Public Flashers 415875N
795.4 J Arden Drive Public Lights/bells/gates 415345U
795.9 Private crossing Private | Stop signs 415346B
796.4 Private crossing Private Stop signs 415347H
796.6 Grand Avenue Public Lights/bells/gates 415348P

Source: URS Corp. 2003

A total of 33 bridges and five culverts are located along the corridor between Dallas and
Waxahachie. Of the 33 bridges, 17 are timber pile trestles, 7 are steel bridges, and 9
are concrete bridges. The bridges are in good condition. A detailed list of the bridges

and culverts are provided in Exhibit VIII-6.
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EXHIBIT VIII-6

RAILROAD BRIDGES AND CULVERTS

Milepost | Bridge Type Length Remarks
769.3 Concrete arch culvert 7' x12 Double culvert
769.8 Steel truss, open deck 200 Trinity River
770.0 Timber pile trestle, open deck 1218 Trinity River overflow
7711 Concrete box girder, ballasted 56’
deck, two spans
771.3 Concrete box girder, ballasted deck | 28’
7717 Timber pile trestle, open deck, four 56’
spans
771.9 Timber pile trestle, open deck, three 42’
spans
772.3 Concrete arch culvert 12' x 50’
Steel beam, four spans, 1=45’, 186’ o
772.9 248", 1=45' Over lllinois Street
773.3 Concrete trestle, three spans 60’
774 3 Timber pile trestle, open deck, six 84
spans
7747 Timber pile trestle, open deck, six 84
spans
274.9 Timber pile trestle, open deck, six 84
spans
775.0 Timber pile trestle, open deck, 11 154’
spans
775.3 Timber pile trestle, open deck, six 84’
spans
775.5 Concrete box girder, ballasted deck | 154’
775.9 Concrete box girder, ballasted deck | 42’
776.7 Timber pile trestle, open deck, six 84
spans
776.9 Tnnberpnengsﬂe,opendepk,ax 144
spans plus 60’ steel plate girder
7771 Tlmber_ pile trestle and steel through Unknown North of 1-20
plate girder, open deck Overpass
778.6 Concrete arch culvert 38 x 75’
779.3 Concrete arch culvert 8 x47
781.3 Cast metal pipe 12'x 78’
782.5 Concrete box girder 28’ Over Dallas Avenue
Concrete box girder, 196’, ballasted
782.6 deck and 125’ steel truss, open 321 Ten Mile Creek
deck
785 4 Timber pile trestle, open deck, 12 168’ Bear Creek
spans
785 7 Timber pile trestle, open deck, nine | 108
spans
286.8 Timber pile trestle, open deck, two g’

spans

VIII-9




Milepost | Bridge Type Length Remarks
Concrete slab, 56’, ballasted deck
789.1 and 102’ steel arch truss, open 158’ Red Oak Creek
deck

Concrete slab, six span=96’,
ballasted deck with 2-24’ and 1-96’

789.8 steel through plate girders, 240 Over Highway 77
ballasted deck
291 7 Timber pile trestle, open deck six 84
spans
792.9 Timber pile trestle, open deck 10 140
spans
794 2 Timber pile trestle, open deck four 5’
spans

Source: URS Corp. 2003

Photos Taken in the Corridor

During the physical inspection of the E-6 Dallas to Waxahachie Rail Corridor,
photographs were taken of various features and conditions along the line. Photographs
were taken of as many of the bridges, highway crossings, overpasses, underpasses,
sidings, track conditions, special conditions or constraints, and general right-of-way
conditions and features as possible. The photographs taken along the E-6 Corridor
between Forest Avenue in Dallas and Waxahachie may be found at the end of this

chapter.

Existing Land Use

A baseline land use survey was conducted by NCTCOG staff at the onset of the
Regional Rail Corridor Study. The major focus of this study was to help locate specific
areas along the Regional Rail Corridors that possess characteristics that could support
the development of a rail station and/or transit-oriented development. Baseline land use
maps and the associated station location information for the corridor is included following

the corridor photographs.

VIII-10



INFRASTRUCTURE CONSTRAINTS

A number of infrastructure issues and constraints should be addressed in order to
establish regional rail passenger service within this corridor. Identified infrastructure
constraints include the following considerations:

e The track should be upgraded if maximum train speed is to exceed 40 mph.
Passing tracks will be required at stations and other convenient locations.
Turnouts located in the main track that serve industrial tracks will have to be
upgraded when the main track is upgraded. Future installation of double track
should not be precluded. The bridges on the line are in good condition.
Highway/railroad at-grade crossings with minimal crossing protection but high
volumes of auto traffic will have to be improved with the installation of warning
devices such as lights, bells, and gates. Existing crossings with lights, bells, and
gates warning devices will need train detection circuitry modifications if train
speeds are increased.

¢ BNSF may insist that the existing ABS signaling system be replaced with CTC if
passenger rail service is operated over the line. If required, the installation of CTC
should include provisions for bi-directional running and electric switch locks on all
turnouts located in the main track.

e The UP ownership of the track between Dallas Union Station, the UP/BNSF at-
grade railroad crossing at Forest Avenue in Dallas, and the volume of freight train
traffic will very likely interfere with passenger rail operation. There is insufficient
room to grade separate the UP/BNSF crossing as Dallas Union Station is only 2.4
miles away from Forrest Avenue. An alternative solution should be found if this

issue is to be resolved.
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e The two at-grade railroad crossings of the UP and the BNSF in Waxahachie may
represent a potential bottleneck or reliability issue if passsener rail service is
operated beyond Grand Avenue because insufficient distance exists for grade-
separating.

¢ Population density along the corridor is sparse, compared to other corridors being

studied.

DEFINITION OF FEASIBLE ALTERNATIVES

The Regional Rail Corridor Study considered three primary types of options for the rail
corridors under study. Regional rail, light rail, and bus rapid transit were the primary
modes or options considered for development. A screening process took place for each
corridor to determine if all three options were reasonable or if a subset was more

appropriate. The discussion of options pertinent to Corridor E-6 follows.

Description of Modal Alternatives in Corridor E-6

Regional Rail

The Regional Rail Alternative would provide regional rail passenger service along the
BNSF rail line between downtown Dallas and Waxahachie. Passing tracks would be
required at stations and other convenient locations. Train control and signal systems
would be upgraded. Highway/railroad at-grade crossings with minimal crossing
protection but high volumes of automotive traffic will have to be improved with the
installation of warning devices such as lights, bells, and gates. Six regional rail
passenger stations would be constructed along the E-6 Corridor. The final locations of
new stations must be determined with consideration for the UP freight traffic. Exhibit

VIII-7 contains the basic assumptions for stations, feeder bus access, and park-and-ride
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locations that were evaluated for this Modal Alternative. Exhibit VIII-8 shows the
Regional Rail Alternative for the E-6 Corridor

EXHIBIT VIII-7

REGIONAL RAIL SERVICE ASSUMPTIONS

Regional Rail (headways = 20 minutes/60 minutes)

Stations* Local Bus Park-and-Ride
Waxahachie CBD Yes No
Waxahachie/287 Yes Yes
Red Oak No Yes
Lancaster CBD Yes Yes
Interstate Highway 20 Yes Yes
Loop 12/Walton Walker Yes Yes
Union Station Yes No

* Station locations, feeder bus and park-and-ride designations are all approximate and would be
refined in later phases of study.
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EXHIBIT VIII-8

REGIONAL RAIL ALTERNATIVE FOR THE E-6 CORRIDOR

Regional Ral
Corridor Study

Regional Rail Corridor Study

Alignment E-6
BNSF Dallas to Waxahachie
Regional Rail Alternative

Legend

@D Regional Rail Stations (1/2 Mile Radius)
a Bus Access Available

[3) Parking Available

| e ignment E-6 (BNSFRR)

=== |imited Access Hig