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ALTERNATIVES CONSIDERED

This chapter provides background information on the range of alternatives considered for
implementing an extension of light rail in the Southeast Corridor and defines the alternatives
that are analyzed in this Environmental Evaluation.

As addressed in Chapter 1, the proposed action is a southerly extension of the existing
Southeast Corridor light rail line from the end-of-line station at Lincoln Avenue into the City of
Lone Tree. The City and the Rampart Range Metro District initiated the Southeast Corridor Light
Rail Extension Limited Major Investment Study (LMIS) (City of Lone Tree, 2003) to investigate
alternatives to extend light rail service further south along I-25. The recommendation from the
LMIS serves as the basis for the Build Alternative developed during the Environmental
Evaluation and Basic Engineering process.

2.1 ALTERNATIVES DEVELOPMENT AND SCREENING PROCESS

The development and screening of alternatives for the extension of the Southeast Corridor light
rail line was initiated in 2000 as part of the LMIS. With the opening of the light rail system along
the Southeast Corridor in 2006, the current alignment, technology and interim end-of-line station
at Lincoln Avenue were established.

2.1.1 Recommendation from Limited Major Investment Study

The LMIS recommended a 2.3-mile southerly extension of the Southeast Corridor light rail line
into Lone Tree’s municipal jurisdiction. The proposed alignment traveled south from Lincoln
Station along the west side of Interstate 25, crossed to the east side of the Interstate just north
of the Sky Ridge Medical Center, and then continued south to RidgeGate Parkway. The LMIS
identified three conceptual station locations and evaluated horizontal and vertical alignment
considerations for the light rail extension. The station locations and alignment recommendations
were made in conjunction with emerging plans for the RidgeGate Planned Development. The
recommended alignment kept a double-track configuration for the length of the extension.

2.1.2 Alternatives Screening Criteria

Working cooperatively with the Regional Transportation District, the City of Lone Tree, and the
Rampart Range Metro District, alignment alternatives were verified to be compliant with
applicable transit design standards. Alternatives then underwent a screening process
establishing how well they met various criteria including their ability to:

» Meet RTD design standards;
= Achieve appropriate horizontal curvature;

= Achieve adequate vertical clearance;
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=  Minimize maximum vertical grade;
= Accommodate stations;

= Accommodate RidgeGate Planned Development; and
= Minimize at-grade road crossings.

2.1.3 Refinement of Recommended Alternative During Basic Engineering

The LLMIS recommended alignment (hereafter referred to as the LMIS Alternative) served as
the starting point for this phase of study. The LMIS Alternative and the changes made during the
study process for the Environmental Evaluation and Basic Engineering process are described
below.

LMIS Alternative

The LMIS Alternative continued the light rail line south from the Lincoln end-of-line station,
following the exit ramp from southbound I-25 to Lincoln Avenue. After crossing Lincoln Avenue
on a bridge the alignment remained elevated as it neared Sky Ridge Avenue. Just north of the
medical center the alignment turned east and over |-25. It then continued to the south, going
below grade through the proposed Lone Tree City Center. South of City Center the alignment
returned briefly to grade then became elevated to cross RidgeGate Parkway. The alignment
terminated south of RidgeGate Parkway in an at-grade configuration.

Three proposed stations accompanied the LMIS Alignment. Two in-line stations, Sky Ridge and
Lone Tree City Center, provided kiss-n-Ride drop-off areas and connecting bus service. The
Sky Ridge Station was situated above grade and the Lone Tree Center Station was positioned
below grade. The proposed end-of-line, at-grade station south of RidgeGate Parkway included a
2,000-space park-n-Ride lot in addition to connecting bus service and a drop-off area.

Build Alternative

The LMIS Alternative was further refined to reflect updated conditions and respond to agency,
stakeholder and public comments. This process yielded modifications to the extension’s
horizontal and vertical alignment and adjustments to station locations. This refined alignment
optimizes construction cost, operational efficiency and integration with the existing and planned
roadway network; it constitutes the Build Alternative for this study. A summary of changes made
to the LMIS Alternative relative to the current Build Alternative is contained in Table 2.1-1 on the
next page.

Between Lincoln Avenue and Sky Ridge Avenue the alignment is reconfigured to better
interface with the Sky Ridge Medical Center and future roadway plans in this area. The
alignment will cross the north access road elevated on a flyover and the south access road at-
grade. The Build Alternative alignment will then fly over I-25 approximately 50 feet further south
to avoid impacts to Cottonwood Creek. Through the planned City Center the alignment will be
at-grade, and then it will cross RidgeGate Parkway via an underpass. Finally, the Build
Alternative will rise back to grade and terminate approximately 600 feet north of the LMIS
Alignment terminus.
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TABLE 2.1-1: BUILD ALTERNATIVE — SUMMARY OF CHANGES FROM LMIS ALTERNATIVE

Alignment Segment

LMIS Alternative

Build Alternative

Lincoln Station to Lincoln
Avenue

Parallels southbound off-ramp to flyover
at Lincoln Avenue.

Parallels southbound off-ramp to flyover at
Lincoln Avenue..

Lincoln Avenue to Sky
Ridge Avenue

Crosses north and south access roads
elevated.

Crosses north access road elevated and
south access road at-grade.

I-25 Crossing

Flies over I-25; impacts Cottonwood
Creek.

Flies over I-25 south of Cottonwood
Creek.

Through RidgeGate City
Center

Aligned below grade through Lone Tree
City Center development.

Aligned at-grade through Lone Tree City
Center development.

Across RidgeGate
Parkway to end-of-line

Elevated over RidgeGate Parkway,
returning to grade south of interchange.

Curves twice to closely parallel
northbound off-ramp and 1-25 corridor.

Passes under RidgeGate Parkway,
returning to grade south of interchange.

Curves twice to closely parallel
northbound off-ramp and 1-25 corridor.

Tail track shortened by 600 feet.

Stations

Sky Ridge Station

Elevated, kiss-n-Ride, bus.

Centrally located between Lincoln
Avenue and Sky Ridge Avenue.

No parking.

At-grade, kiss-n-Ride, bus.

Located further south and nearer Sky
Ridge Medical Center.

No parking.

City Center Station

Below grade, kiss-n-Ride, bus.
No parking.

At-grade, kiss-n-Ride, bus.
No parking.

RidgeGate Station

At-grade, kiss-n-Ride, bus loop.
Parking included; 2,000 spaces.

At-grade, kiss-n-Ride, bus loop.
Parking included; 2,000 spaces.

Station locations and configurations have also changed since the LMIS Alternative was defined.
Sky Ridge Station is planned to be constructed at-grade and nearer to the Sky Ridge Medical
Center. The Lone Tree City Center station will be built at-grade and positioned east of the
location proposed in the Limited LMIS. The end-of-line station at RidgeGate Parkway will be
relocated slightly to accommodate the shifted track alignment, but keeps an at-grade
configuration. The end-of-line station will remain the only station with a park-n-Ride facility.

2.1.4 Role of Public Involvement in Alternative Refinement

RTD worked cooperatively with the City of Lone Tree, Douglas County, CDOT, key stakeholders
including Coventry Development Corporation and Sky Ridge Medical Center, and property
owners throughout the Environmental Evaluation and Basic Engineering process. A series of
stakeholder, local government, and public meetings was held to coordinate plans and allow
multiple opportunities to provide input on the alignment and station locations. The public
involvement process and comments received are detailed in Chapter 5.

2.2 NO ACTION ALTERNATIVE

The No Action Alternative includes all existing highway and transit infrastructure and services
within the Denver region and in the Southeast Corridor, plus any that are committed to be
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implemented by 2035, aside from the Southeast Corridor Light Rail Extension project. The
following elements are included:

= EXxisting highways;
» EXxisting light rail infrastructure;
» Existing RTD bus services;

= Planned highway and transit improvements through 2035 included in the 2007 update to
the 2035 Metro Vision Regional Transportation Plan (DRCOG, 2007b), which was
adopted on December 19, 2007 and subsequent updates;

» Marginal increases in local transit service and capacity commensurate with forecast
population growth in the corridor through 2035; and

= Improvements to RTD’s light rail operations to meet travel demand and to improve
reliability.

The No Action Alternative provides a basis for comparison to the Build Alternative. It also serves
to educate the public and decision-makers about the effects of not extending light rail.

2.2.1 No Action Transit Network

The No Action transit network is described below in terms of the existing and future transit
service and facilities in both the corridor and the region. Note that only northern Douglas
County is in the Regional Transportation District.

Existing Transit Service and Facilities in the Corridor

Transit service in the Southeast Corridor includes a combination of light rail and fixed route bus
service centered on the end-of-line light rail station at Lincoln Avenue. The station area includes
a 1,734-space park-n-Ride, bus bays, drop-off areas on either side of I-25, and a pedestrian
bridge spanning the Interstate.

Fixed-route bus service is operated along three routes. They connect Lincoln Station to the
neighboring communities of Lone Tree, Highlands Ranch and Parker including major area
destinations, employers, and nearby park-and-Ride facilities. These routes maintain moderate
headways of between 30 and 60 minutes.

RTD’s call-n-Ride services operate in the City of Lone Tree and Meridian Business Park.

Planned Transit Improvements in the Corridor

The No Action Alternative includes service changes or enhancements that are planned to occur
in the near term, as well as committed bus service enhancements that will occur by 2035. The
No Action Alternative assumes that no additional light rail facilities are constructed in the
Southeast Corridor study area and the Lincoln Station park-n-Ride remains at its current
capacity. Table 2.2-1 summarizes the proposed bus route changes assumed as part of the No
Action Alternative. The existing light rail, fixed-route bus, and call-n-Ride service in the corridor
will be continued but with only incremental increases in the frequency of trains in the future. This
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transit service will continue to be oriented around the end-of-line station at Lincoln Avenue.
These routes are shown in Figure 2.2-1.

TABLE 2.2-1: SOUTHEAST CORRIDOR NO ACTION ALTERNATIVE TRANSIT OPERATIONS PLAN

2008Service Frequency 2035 Service Frequency
Transit Line (Peak/Off Peak) (Peak/Off Peak)
(Minutes) Minutes)
Light Rail Line E at Lincoln Station 30/15 15/15
Light Rail Line F at Lincoln Station 15/15-30" 10/15
Light Rail Line G at Lincoln Station NA 7.5/10
Route 403 30/120 30/60
Route 410 30/120 30/120
Route 465 30/30-60° 30/30

Source: RTD 2008 Published Schedule; RTD 2035 Travel Demand Model.
Table Notes: 1. 15-minute mid-day and 30-minute evening headway; 2. 30-minute mid-day and 60-minute evening headway.

Other Existing and Planned Services and Facilities in the Region

Fixed-route bus service, under the fiscally constrained RTP, will increase 36 percent by the
2035 horizon year over 2005 levels, with expanded suburb-to-suburb routes and feeder routes
supporting rapid transit stations. The No Action Alternative also includes the entire FasTracks
Plan of rapid transit service with the exception of the Southeast Corridor Light Rail Extension
project.

By 2035 RTD plans to operate 110 park-n-Ride lots around the region with approximately
48,000 parking spaces available throughout the system. Many lots will be constructed jointly
with new rapid transit stations and several existing park-n-Ride lots will be expanded. There are
no plans, however, to expand the park-n-Ride facilities at Lincoln Station or in the Parker area.

Assumed Operational Improvements for RTD System

The region’s transit system will, over time, undergo operational and technological
improvements. The fixed-route bus network envisioned in the RTP will include 41 integrated
timed-transfer points to improve system efficiency. Added investments in transit ITS
technologies are to include these features:

»= Transit vehicle tracking equipment and schedule assessment software to allow transit
managers to dictate schedule adjustments or allocate fleet resources in response to
real-time traffic, passenger demand, and availability conditions.

= Electronic collection of transit fares and parking fees.

= Parking facility management to inform transit riders of park-n-Ride lot parking space
availability and alternatives.
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While these features will improve system efficiency and reduce transit travel times, the
associated gains are not reflected in regional modeling or ridership forecasts.
2.2.2 No Action Highway Network

The No Action highway network is described below in terms of the existing and future facilities.

Major Existing and Planned Highway Facilities in Corridor

The study corridor parallels I-25 from the existing end-of-line light rail station at Lincoln to south
of the new RidgeGate interchange at I-25 mile post 192. This area, referred to as the South I-25
Corridor, will undergo several capital improvements as follows:

o RidgeGate Parkway interchange construction (completed June 2009);

e |-25 Improvements between existing Meadows/Founders Interchange (Exit 184) and
Lincoln Avenue from six to eight lanes;

o East Frontage Road construction from Castle Pines Parkway to RidgeGate Parkway
(completed in 2009); and

e Surrey Drive and Schweiger Ranch interchanges removal (completed in 2009).

Other Significant Roadways

Much of the local roadway network in the study corridor is yet to be constructed. The Douglas
County Public Works Department has mapped the roadway network of the full RidgeGate
development build-out; it is assumed that these roadways will be constructed by the developer
as plans for the City Center evolve.

The programmed and planned capital projects and facility improvements on area roadways are
as follows:

RidgeGate Parkway construction from Lincoln Avenue to 1-25 (completed May 2009);
e Lincoln Avenue widening from I-25 to Parker Road;

e Lincoln Avenue interchange improvements (addition of a third left turn lane for
southbound to eastbound traffic and a new acceleration lane for northbound acceleration
lane); and

o RidgeGate Parkway construction from I-25 to Chambers Road.

2.3 BUILD ALTERNATIVE

The Build Alternative extends the Southeast Corridor light rail line from its current terminus at
Lincoln Station to the south side of RidgeGate Parkway in Lone Tree. The new end-of-line
station will include a 2,000-space park-n-Ride facility and feeder bus service offering area
residents and businesses improved access to the region’s rapid transit system and a more
viable alternative to the single-occupant vehicle.

The highway and transit networks defined for the No Action Alternative are used as the starting
point for the Build Alternative.
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2.3.1 Light Rail Technology Characteristics

Light rail transit is a proven and popular transit technology with the flexibility to effectively serve
the urban core and a dispersed metropolitan region. Light rail systems are electrically powered
and primarily operate in exclusive rights-of-way offering travel times comparable to, if not better
than, the personal vehicle. Power is provided by overhead catenary systems, thereby reducing
urban pollutants. Riders are attracted to light rail by its operational advantages, which include
reliability regardless of weather conditions, travel time, ride comfort, ease of boarding, pre-paid
fare technology and station amenities. Light rail has a demonstrated ability to increase access to
the region’s core. Ridership on Denver’s existing light rail lines has exceeded projections as
evidenced by, among other things, full park-n-Ride facilities and standing-room-only trains.

2.3.2 Alignment

The Build Alternative light rail alignment maintains a double-track configuration along the 2.3-
mile extension. The alignment runs along the west side of the I-25 corridor from Lincoln Station
to Sky Ridge Avenue, crosses over the Interstate highway, and proceeds along the east side of
the 1-25 corridor to the south side of RidgeGate Parkway. The allotment of storage track
currently south of Lincoln Station will be duplicated at the new end-of-line station, allowing three
trains (4-car consists) to be stored at any given time.

At all four major road crossings along this extent the tracks are grade-separated. At Lincoln
Avenue, 1-25, and Sky Ridge Avenue, the alignment is elevated on bridges. At RidgeGate
Parkway the light rail tracks pass under the roadway. The alignment is grade-separated at two
additional road crossings in the RidgeGate development east of I-25.

The light rail extension keeps an at-grade configuration through most of the proposed Lone Tree
City Center, integrated into the fabric of this proposed intensely developed area. The alignment
is also configured at-grade at the access road immediately east of the proposed Sky Ridge
Station. Appropriate safety features will be included at each at-grade crossing.

2.3.3 Stations

The Build Alternative calls for three new stations along the Southeast Corridor Light Rail
Extension alignment. The proposed station locations and configurations reflect the type of
development anticipated around the stations and the travel markets served.

General Characteristics

It is RTD’s express goal to have light rail stations serve as multi-modal hubs, accessible by
pedestrians, cyclists, automobiles and other transit vehicles alike. Rapid transit stations attract
the type of mixed-use, TOD that fosters a more responsible urban growth pattern. At a minimum
all stations must meet Americans with Disabilities Act (ADA) requirements and fulfill RTD’s own
design guidelines.

Light rail stations are normally spaced between one and two miles apart, depending upon the
context of the surrounding built environment. Stations in urban core areas are spaced more
closely together than those in suburban settings. Where appropriate, park-n-Ride facilities
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complement the transit station and draw a larger segment of riders who might otherwise drive to
their destinations.

Station platforms come in several configurations. The Build Alternative proposes the use of the
side-side and side-center platform configurations. In the side-side arrangement, the light rail
tracks are adjacent to one another, on 14-foot track centers, and riders board on the outer
sides. The side-center configuration uses a wide platform between the light rail tracks and one
outer side platform. This configuration is commonly implemented when station access is limited
to one side (see Figure 2.3-1).

Sky Ridge Station

The Sky Ridge Station is positioned just north of Sky Ridge Avenue, across from the Sky Ridge
Medical Center. The station will be constructed at-grade with a side-side platform. It will include
two kiss-n-Ride drop-off areas along Sky Ridge Avenue and a future local street. Bus pullouts
on either side of Sky Ridge Avenue allow for convenient cross-modal transfers.

The station design anticipates a high share of riders arriving at and leaving from the station on
foot. Sky Ridge Medical Center, a major destination for employees and patients, is less than
1,000-ft from the station and will induce increased station activity. The station layout includes
pedestrian amenities to suit these medical center trips, as well as those to the commercial
developments planned immediately north of the station (see Figure 2.3-2).

Lone Tree City Center Station

The Lone Tree City Center Station is situated in the core of the RidgeGate Planned
Development, which is an intensely developed, mixed-use area where building heights can
reach 30 stories. The station will be integrated into this urban fabric and constructed at-grade
with a side-side platform. Patrons will access the City Center Station primarily by foot and bus.
The station design will provide for ample bicycle parking and ease of access for pedestrians in
all directions. A detailed station plan for the Lone Tree City Center Station will be devised as
development plans mature for City Center.

RidgeGate Parkway Station

The end-of-line station at RidgeGate Parkway will include kiss-n-Ride drop-off and bus transfer
areas near the platform. The platform itself is a side-center configuration owing to the single-
sided access from the east (see Figure 2.3-3). RidgeGate Station is the only new station to
include a park-n-Ride facility for 2,000 cars. This station is currently shown in Figure 2.3-3 with
surface parking. However, it could also be designed to include a multi-story parking structure
pending further coordination with the developer of the RidgeGate planned development. Drive
trips constitute the primary mode of access to RidgeGate Parkway Station, but the station
design also facilitates pedestrian and bicycle access.

2.3.4 Ancillary Facilities

The FasTracks Plan will upgrade and expand RTD’s Elati Light Rail Maintenance Facility
between the Evans and Bates Stations, separate from this project. It will have sufficient capacity
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on property already owned by RTD to handle the additional light rail vehicles required for the
extended Southeast Corridor light rail line. Systems operation of the light rail extension will
require construction of other structures, as follows:

= Signal boxes will be approximately 10.5 feet by 4 feet in size. They will be located at all
grade crossings and at track switching locations. Most signal boxes will be located in
RTD right-of-way.

= Power substations are sized at 40 feet by 15 feet and enclosed within an 85-foot by 40-
foot fenced area. Substations are positioned approximately every 6,500 feet along the
alignment.

= Catenary power is supported by poles located between the tracks and spaced
approximately 100 feet apart.

2.3.5 Operations

The Build Alternative maintains frequent light rail service along the Southeast Corridor light rail
line. Proposed service frequencies on weekdays are summarized in Table 2.3-1. Generally, 2-
car consists will be used on Route E (to Denver Union Station), and 3-car consists will be used
on Route F (to 18th/California). Route G (to I-225 Corridor) will use a combination of 1- and 2-
car consists.

TABLE 2.3-1: SOUTHEAST CORRIDOR BUILD ALTERNATIVE TRANSIT OPERATIONS PLAN

Service Frequency (Peak/Off Peak)
Transit Line (Minutes) Change from No Action Alternative
Light Rail Line E at RidgeGate 15/15 2.3-Mile Extension
Light Rail Line F at RidgeGate 10/15 2.3-Mile Extension
Light Rail Line G at RidgeGate 7.5/15 2.3-Mile Extension
Route 403 30/60 Serves new light rail stations
Route 410 30/120 No Change
Route 465 30/30 Serves new light rail stations
Route PRG 30/60 New Route

Source: Source: RTD 2008 Published Schedule.

Local bus service in the study corridor will be modified to take advantage of the new light rail
stations in Lone Tree, as shown in Figure 2.3-4. RTD’s routes 403 and 465 will make stops at
the Sky Ridge, Lone Tree City Center and RidgeGate Parkway stations. A new feeder bus
route, PRG, will connect Parker with the Lone Tree City Center Station. Table 2.3-1 summarizes
the service levels for bus routes in the study corridor and changes from the No Action
Alternative.

A rail operations plan has been prepared that consists of hours of operation, service frequency,
and headways (minutes between trains). The operations plan will be optimized as the design
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progresses such that the project minimizes operational costs while maximizing ridership. The
change to the operational plan that is most likely will be the reduction of train frequencies. The
reduction of train frequencies would reduce traffic, parking, and noise impacts. Therefore, the
train frequencies presented in Table 2.3-1 above, represent the “worst case” from an
environmental impact perspective.

2.3.6 Capital Cost

The cost of construction and capital purchases for the Build Alternative is estimated at $184
million in 2015 dollars, according to the 2009 RTD Annual Program Evaluation. The cost
includes the purchase of 8 additional light rail vehicles to accomplish the operational service
levels denoted in Section 2.3.2.

2.3.7 Operating & Maintenance Costs

Operating and maintenance (O&M) costs for the Build Alternative are forecast for the opening
year, 2015, and the year 2035 based on 2009 dollars. In 2015 the O&M costs would total $5.2
million. By 2035, the costs are expected to be $6.5 million. These sums include the costs of
operating the supporting bus service feeding the three new light rail stations. Table 2.3-2
summarizes the O&M cost structure for the Southeast Corridor Extension.

TABLE 2.3-2: SOUTHEAST CORRIDOR OPERATIONS AND MAINTENANCE COST ESTIMATES ($2009)

2015 2035
No Action Build No Action Build
Bus $0.6M $2.0M $0.7M $2.4M
Light Rail N/A $3.2M N/A $4.1M
Total $0.6M $5.2M $0.7M $6.5M

Source: RTD Southeast Extension Transit Operations Plan (Draft), December 2009
2.3.8 Construction Methods and Implementation Schedule

Table 2.3-3 on the next page summarizes the proposed implementation plan for the Build
Alternative. The extension of the Southeast Corridor light rail line would likely be implemented
by RTD through a design/build process, although a final determination has not yet been made.
The design/build package would specify construction methods and durations.
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TABLE 2.3-3: SOUTHEAST CORRIDOR IMPLEMENTATION PLAN

Phase Major Task Start Date Finish Date Duration
Bh | Environmental Process July 2008 February 2010 20 Months
ase
Basic Engineering (30%) July 2008 February 2010 20 Months
RTD Procurement — TBD TBD TBD
Design/Build
Phase Il RTD Procurement — Right- TBD TBD TBD
of-Way
RTD Utility Coordination TBD TBD TBD
Design/Build Implementation TBD TBD TBD
Phase IlI
Revenue Service June 2017 -- --
Total Duration July 2008 April 2015 7 years

Source: FasTracks Southeast Corridor Team, 2009
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