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EXECUTIVE SUMMARY
ES.1

Introduction

In November 2004, Regional Transportation District (RTD) voters approved the FasTracks
initiative to expand and improve public transit service within the Denver/Aurora Metropolitan
Area (Metro Region). The comprehensive FasTracks Plan, which formed the basis of the
FasTracks initiative, includes construction and operation of new fixed-guideway transit lines and
improved bus service and park-n-Rides throughout the Metro Region.
The Interstate 225 (I-225) light rail
transit (LRT) project is proposed
as part of the FasTracks Plan, and
is the subject of this Environmental
Evaluation (EE). The project is
expected to be locally-funded
through the voter approved
initiative. As a result, it is not
subject to requirements of the
National Environmental Policy Act
(NEPA), which applies to federal
actions. This EE has been
prepared in accordance with RTD
guidelines, including the RTD
FasTracks Environmental
Methodology Manual (EMM), and
provides a comparable level of
analysis to environmental
documentation prepared for the
other FasTracks corridors. The EE
will be available for public review
and comment before a final
version is submitted to the RTD
Board of Directors for approval.
Where is the project located?
The 10.5-mile LRT extension is
proposed to travel through the City
of Aurora and through one small
section of the City and County of
Denver. It will extend from the existing Nine Mile
Station on the Southeast Corridor to the proposed
terminus at Peoria Street and Smith Road
(Figure ES.1).

Figure ES.1 Project Location
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Who participated in the project?
The EE process for the project was initiated in the Fall of 2007 with a group of Project Partners
that included the City of Aurora, Colorado Department of Transportation (CDOT), the City and
County of Denver, the Colorado Public Utilities Commission (PUC), Denver Regional Council of
Governments (DRCOG), and the Federal Highway Administration (FHWA). The process also
incorporated strong stakeholder involvement, including community, agency, and municipal
representatives as well as representatives from Xcel Energy, Medical Center of Aurora,
businesses, developers, and representatives of the Anschutz/Fitzsimons Medical Campus.
The public was involved in many capacities throughout the project, through small groups,
special presentations, neighborhood meetings, church meetings, general public meetings, and
media outreach.
How is this document organized?
The EE is organized in the following manner:
►

Executive Summary – Provides a summary of the EE, including a project description,
Purpose and Need, alternatives considered, expected environmental impacts,
transportation systems analysis, recommended mitigation measures, and the public
involvement program.

►

Chapter 1: Purpose and Need – Presents a discussion of the Purpose of the project
and the Need for fixed-guideway transit improvements.

►

Chapter 2: Alternatives Considered – Describes the alternative development and
screening process used to define the Preferred Alternative for the I-225 Project.

►

Chapter 3: Affected Environment, Impact Evaluation, and Mitigation Measures –
Describes the existing social and natural environmental conditions, anticipated impacts,
and mitigation measures associated with the No-Action Alternative and Preferred
Alternative.

►

Chapter 4: Transportation Systems – Discusses the existing transportation system
and the anticipated benefits and impacts that would result from implementation of the
No-Action Alternative and the Preferred Alternative.

►

Chapter 5: Public Involvement and Agency Coordination – Describes the public
involvement process for the project, including coordination with Project Partners,
stakeholders, and the public.

►

Chapter 6: References – Lists the sources for all references shown in this document.

►

Appendix A: Preferred Alternative Detail – Contains conceptual engineering plans for
the Preferred Alternative.

►

Appendix B: Agency Correspondence – Contains key minutes from meetings with
agencies.

►

Appendix C: Responses to Comments – Contains comments received during the 30day public comment that ended August 10, 2009. Responses to the comments are also
included, along with any changes made in the EE.
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ES.2

Purpose and Need

What is the Purpose of the project?
The purpose of the I-225 LRT project is to extend RTD’s LRT within the I-225 Corridor, while not
precluding a future eight lane highway widening within the CDOT right-of-way. The LRT
extension would begin at the existing Nine Mile Station, would serve Aurora City Center and the
Anschutz/Fitzsimons Medical Campus, and would provide a transfer to the planned East
Corridor at a station near the intersection of Peoria Street and Smith Road.
Why is this project needed?
The project would help address several transportation-related needs in the Project Study Area,
which have been identified through previous planning efforts, public scoping, agency
involvement, community outreach, and Project Partner participation.
During the project process, it was determined that a fixed-guideway transit improvement in the
I-225 area would meet a number of specific needs:
►

Need for multi-modal improvements to provide a reliable multi-modal system

►

Need for improved regional connectivity

►

Need to meet the voter’s 2004 mandate and be cost-effective and financed as part of the
FasTracks Program budget

►

Need to reflect community and regional plans and programs

►

Need to attract new transit riders while serving traditional transit users

ES.3

Alternatives Considered

A range of alternatives were evaluated for station platform locations, park-n-Ride locations, and
LRT alignments. These alternatives were evaluated in a multi-step screening process that built
on previous planning efforts and took into account the project Purpose and Need, operations,
engineering criteria, environmental considerations, and community acceptance. Out of the
process, a Preferred Alternative was established that now has broad public and agency support.
The Preferred Alternative was carried forward into this EE along with the No-Action Alternative
that serves as a basis for comparison.
What is the No-Action Alternative?
Effects or conditions resulting from the No-Action Alternative provide a baseline from which to
compare effects of the Preferred Alternative in the EE. The No-Action Alternative assumes the
proposed project would not take place. The No-Action Alternative includes existing projects and
financially committed projects within the Project Study Area. These projects include: continued
bus operations, construction and operation of the entire FasTracks System (with exception of
the I-225 Corridor), transportation projects identified in the DRCOG 2035 Metro Vision Regional
Transportation Plan, and major and planned approved developments.
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How was the Preferred Alternative
selected?
The Preferred Alternative was
selected using a three level screening
and refinement process that
evaluated a range of alternatives
(Figure ES.2). The range of
alternatives was developed from (1)
prior study input, (2) Project Partner
and stakeholder input, and (3)
FasTracks I-225 Team concepts,
analysis, and assessment. The EE
study process narrowed the range of
alternatives by evaluating them
against specific criteria.

Figure ES.2 Alternative Development and
Screening Process
Level 1, the first screening step, focused on a broad assessment of the potential for a range of
alternatives to meet the Purpose and Need of the project. Level 2, the second screening step,
used performance based screening criteria to reduce the range of alternatives from many to a
single concept. Level 2 screening criteria included: affordability, mobility and operations,
compatibility with planned improvements to I-225; and other related projects, environmental
impacts, community impacts and benefits, and degree of support from the community, RTD, and
Project Partners. Alternatives that did not meet the Level 2 criteria were eliminated from further
consideration. During Level 3 refinement, the selected alternatives proceeded through an
iterative and interactive refinement process that resulted in the Preferred Alternative. Level 3
refinements addressed: the LRT alignment, associated roadway modifications, stations, park-nRides, and transit operations.
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What previous planning efforts were considered in the alternative development and
screening process?
The base corridor alignment and station alternatives were drawn from several studies and
planning efforts, including:
►

CDOT’s I-225 Widening from North of Parker Road to North of 6th Avenue
(Environmental Assessment [EA] July, 2000 and Finding of No Significant Impact
[FONSI] March, 2001)

►

RTD’s I-225 Major Investment Study (MIS) (September, 2001)

►

RTD’s FasTracks Plan (2004)

►

RTD’s 3 Corridor Scoping Study (August, 2005)

The FasTracks I-225 Team coordinated with the City of Aurora through the alternative
development and screening process to not preclude preliminary recommendations made in the
City of Aurora’s Strategic Parking Plan and Program Study, Fitzsimmons Area Wide Multi-Modal
Transportation Study, and station area planning process.
Who was involved in the alternative development and screening process?
The alternative development and screening process benefited greatly from a robust public and
agency involvement program, which complemented the technical studies and analyses
conducted by the FasTracks I-225 Team. Public involvement included general public meetings,
small group meetings, newsletter and website information, and a range of opportunities to
comment. Agency involvement has included frequent working sessions with Project Partners
and coordination with a larger group of stakeholders with regulatory or other interests in the
project.
Public and agency involvement for this EE began in September 2007. RTD presented the
recommended Preferred Alternative at the third Public Meeting held on September 30, 2008.
Subsequent to this meeting, RTD established that the Preferred Alternative received broad
public and agency support. Since that meeting, RTD has continued to refine the Preferred
Alternative.
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What Build Alternatives were considered?
For convenience and ease of presentation, Build
Alternatives considered in the process are
described in four project sections. These four
sections make up the project as a whole.
►

Section 1 - Nine Mile to Exposition

►

Section 2 - City Center

►

Section 3 - Ellsworth to
Fitzsimons/Montview

►

Section 4 - Fitzsimons/Montview to
Peoria/Smith

Alternatives considered in the process are
depicted in Figure ES.3.
The Initial Build Alternative was established in
the MIS and the FasTracks Plan and was further
defined via the 3 Corridor Scoping Study. RTD
then developed additional alternatives
compatible with the Purpose and Need to
improve the Initial Build Alternative alignment.
These alternatives maintained the Initial Build
Alternative alignment’s features (specifically
providing service to Aurora City Center and the
Anschutz/Fitzsimons Medical Campus via
previously determined corridors) but assessed
different alignment configurations. Numerous
alignment and station alternatives were
considered (Figure ES.3):
►

Section 1 - three alignment alternatives
and two station alternatives were
considered

►

Section 2 - two alignment alternatives
and two station alternatives were
considered

►

Section 3 -seven alignment alternatives
and three station alternatives were
considered

►

Section 4 - six alignment alternatives
and two station alternatives were
considered

Figure ES.3 Alternatives Considered
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What were the results of the alternative development and screening process?
After Level 2 screening, the selected alternatives proceeded through an iterative and interactive
refinement process with Project Partners (particularly the City of Aurora and CDOT) and the
public. This process sought to minimize impacts and enhance that alternative’s performance
relative to the Level 2 criteria. Subsequently the Level 3 refinement process resulted in the
single Build Alternative, which became the Preferred Alternative following adoption by RTD’s
Board of Directors and Project Partners and the third public meeting on September 30, 2008.
Results of the screening process are summarized in Table ES.1.

Table ES.1

Summary of Screening Results

Alternative
No-Action
Section 1 – Nine
Mile to Exposition
Alignment

Section 2 – City
Center Alignment

Section 3 –
Ellsworth/ Abilene
to Fitzsimons/
Montview
Alignment

Evaluated
in Level 1

Eliminated
in Level 2

Advanced
to Level 3

No-Action

●

●

East alignment

●

●

Initial Build Alternative
alignment (Center)

●

X

West alignment

●

X

Initial Build Alternative
alignment
Aurora Town Center
alignment
Initial Build Alternative
alignment
(south to Toll Gate Creek)

●
●

●
X

●

●

Initial Build Alternative
alignment
(north to Toll Gate Creek)

●

X

2nd Avenue Underpass to
Potomac Street

●

X

6th Avenue Underpass to
Potomac Street

●

X

13th Avenue Underpass to
Potomac Street

●

X

13th Avenue Underpass to
Toll Gate Creek

●

Wheeling Street

●

●
X
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Result
Retained for baseline comparison
Retained for affordability, mobility, I-225
compatibility, and Partner support
Eliminated for lack of Partner support and
compatibility with I-225
Eliminated for lack of Partner support and
affordability and because of greater
community and environmental impacts
Retained because it satisfied Level 1 and
Level 2 criteria
Eliminated for higher costs and community
impacts
Retained because it satisfied Level 1 and
Level 2 criteria
Eliminated because of higher costs and safety
concerns, greater environmental and
community impacts, and lack of Partner
support and compatibility with Aurora’s station
area planning process
Eliminated because of location incompatibility
with 2nd/Abilene Station and Transit Oriented
Development
Eliminated because of traffic and right-of-way
impacts
Eliminated because of greater community and
environmental impacts and lack of Partner
support
Retained because of affordability, strong
Partner support, and less community and
environmental impact
Eliminated because of greater cost and
traffic/pedestrian impacts and incompatibility
with Anschutz/Fitzsimons Medical Campus

Alternative

Section 4 –
Fitzsimons/
Montview to
Peoria/Smith
Alignment

Station and park-nRide Locations

Operating Plan

Initial Build Alternative
alignment
(south of 25th Avenue)
West Side of Peoria from
Montview to Sand Creek
Initial Build Alternative
alignment (Peoria East)

Evaluated
in Level 1

Eliminated
in Level 2

Advanced
to Level 3

●

●

Result
Retained because it satisfied Level 1 and
Level 2 criteria

●

X

●

X

Peoria Center

●

X

Peoria West

●

Far West Peoria

●

Iliff Station and park-n-Ride

●

●

Florida/Jewell Station

●

●

Exposition Station

●

City Center Station and
park-n-Ride
2nd/Abilene Station and
park-n-Ride
13th Avenue Station and
park-n-Ride

●

●

●

●

●

●

Colfax Station

●

●

Montview Station

●

●

Eliminated because of greater community
impacts and low community support
Eliminated because of greater community and
traffic impacts and low community support
Eliminated because of minimal public and
Partner support and greater community and
environmental impacts
Retained because of better community
support, affordability, and good Partner
support
Eliminated because of greater community and
environmental impacts and minimal public and
Partner support
Retained for good bus connectivity and
proximity to potential park-n-Ride location
Retained because of connectivity to Aurora
Medical Center
Eliminated because of proximity to City Center
Station and right-of-way limitations
Retained for compatibility with Aurora’s station
area planning process
Retained for compatibility with Aurora’s station
area planning process
Retained for proximity to potential park-n-Ride
location
Retained for good bus connectivity and
compatibility with Aurora’s station area
planning process
Retained for connectivity with
Anschutz/Fitzsimons Medical Campus

Peoria/Smith Station (parkn-Ride by East Corridor)
Initial Build Alternative
Operating Plan
(Combined G- Line and HLine)

●

●

Will be developed as part of East Corridor

G and H to Florida / G only
north of Florida

●

G and H to City Center / G
only north of City Center

●

●

●
X

X

Eliminated due to mobility/operations
limitations

X
●
X

Source: FasTracks I-225 Team, 2009
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Retained because it met the Level 2 screening
requirements and delivered an acceptable
projected ridership
Eliminated due to cost and incompatibility with
future land uses

What is the Preferred Alternative?
The Preferred Alternative, depicted in Figure ES.4, includes construction of a 10.5-mile LRT
that connects the existing Southeast Corridor’s Nine Mile Station with the planned East
Corridor's Peoria/Smith Station including eight stations: Iliff, Florida, City Center, 2nd/Abilene,
13th Avenue, Colfax, Montview, and Peoria/Smith. At the Peoria/Smith Station, a cross-platform
transfer to the East Corridor would provide regional connections to Denver International Airport
(DIA) and downtown Denver. In addition, the Preferred Alternative would provide regional
connections via the Southeast Corridor to southeastern suburban communities and downtown
Denver.
Figures ES.5 through ES.12 depict RTD’s station area concepts provided as part of the
Preferred Alternative on Opening Day (2015). The City of Aurora’s station area planning
process has identified additional station area and parking features which may be implemented
by the City of Aurora or other parties as transit oriented development (TOD) occurs. The timing
of future development is unknown but RTD is committed to continued coordination with the City
of Aurora and developers.
The Preferred Alternative includes eight stations: Iliff, Florida, City Center, 2nd/Abilene, 13th
Avenue, Colfax, Montview, and Peoria/Smith. These stations include bus transfer connections
facilities and pedestrian and bicycle access. Additionally, park-n-Rides will be provided at the
Iliff, City Center, 2nd/Abiliene, and 13th Avenue Stations. Parking will also be available at the
Peoria/Smith Station as part of the East Corridor project. The City of Aurora has identified
parking demand in excess of the park-n-Ride provisions included in the Preferred Alternative
and has suggested additional projects to meet this demand in the City of Aurora’s Strategic
Parking Plan and Program Study.
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Figure ES.4 Preferred Alternative
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Section 1 - The Preferred Alternative begins in the center of the I-225 median at the existing tail
track near the Nine Mile Station. The alignment bridges from this center median location over
the I-225 northbound lanes and remains along the east side of I-225 to accommodate CDOT’s
ultimate widening configuration. This section includes the Iliff and Florida Stations, with 600
surface parking spaces at Iliff. Figure ES.5 illustrates the station area concept for the Iliff Station
and Figure ES.6 illustrates the station area concept for the Florida Station. This section also
includes replacement of the existing Yale bridge and additional LRT bridges over Iliff and
Mississippi Avenues.

Figure ES.5 Iliff Station

Figure ES.6 Florida Station
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Section 2 - A center running alignment was chosen for the majority of the City Center area. The
center running option preserves right-in and right-out access points, limits at-grade crossings to
signalized intersections, and also avoids building displacements. The City Center Station would
include 200 surface parking spaces (Figure ES.7).

Figure ES.7 City Center Station
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Section 3 - The alignment runs parallel to I-225 between Exposition Avenue and 13th Avenue
(extended). The LRT crosses under the I-225 underpass near 13th Avenue and then crosses
Toll Gate Creek with a bridge north of 13th Avenue. The LRT continues east of a residential
complex and an energy Xcel substation where it bridges over Colfax Avenue with an elevated
station. The LRT continues on the east side of Fitzsimons Parkway and west of Toll Gate Creek.
Figure ES.8 illustrates the 2nd/Abilene Station and park-n-Ride with 200 surface parking
spaces.

Figure ES.8 2nd/Abilene Station

Figure ES.9 illustrates the 13th Avenue Station and park-n-Ride with 250 surface parking
spaces; and Figure ES.10 illustrates an elevated Colfax Station.
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Figure ES.9 13th Avenue Station

Figure ES.10 Colfax Station
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Section 4- The alignment runs north of the planned reconstruction of Montview Boulevard,
turning north along the east side of Peoria Street. At 25th Avenue the alignment crosses to the
west side of Peoria Street to connect with East Corridor’s station platform and park-n-Ride at
Peoria/Smith. Figure ES.11 illustrates the Montview Station and Figure ES.12 illustrates the
Peoria/Smith Station and park-n-Ride.

Figure ES.11 Montview Station

Figure ES.12 Peoria/Smith Station
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ES.4

Affected Environment, Impact Evaluation, and Mitigation Measures

What environmental resources have been considered in the EE?
Detailed studies were conducted to evaluate environmental impacts of the No-Action Alternative
and Preferred Alternative for the resources listed in Table ES.2. Each resource was evaluated
for the following elements:
►

Affected Environment – describes the existing environment of the area to be affected
by the No-Action and Preferred Alternative

►

Impact Evaluation – presents potential direct, indirect, temporary construction, and
cumulative impacts associated with the No-Action Alternative and Preferred Alternative

►

Mitigation Measures – discusses potential mitigation measures that will be
implemented to avoid, minimize, or compensate for impacts identified in the impact
evaluation section

Impacts and mitigation for all resources evaluated in the EE are presented in Table ES. 5,
which is located at the end of this Executive Summary. Table ES.2 lists all of the resources that
were considered during the EE process. The seven key environmental resources highlighted in
Table ES.2 are also discussed in detail on the following pages. These resources either would
require specific mitigation as a result of the project, or they have been identified as a major
public or project stakeholder concern.

Table ES.2

Resources Evaluated in the Environmental Evaluation
Resources Considered

Key Environmental Resource Impacts

Land Use

No

Economic Considerations

No

Right-of-Way and Relocations

Yes

Social Impacts, Facilities, and Environmental Justice

Yes

Cultural Resources (Historic and Archaeological)

No

Parks, Recreational Facilities, and Open Space

No

Public Safety and Security

No

Visual and Aesthetic Resources

Yes

Air Quality and Energy

No

Noise and Vibration

Yes

Electro-magnetic Fields/Electro-magnetic Interference

Yes

Biological Resources

No

Mineral Resources/Geology/Soils

No

Paleontology

No

Hazardous Materials

No

Utilities

No

Water Resources

No

Floodplains

Yes

Wetlands/Waters of the U.S.

Yes
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What key environmental resource impacts are expected from the project?
Right-of-Way and Relocations
Throughout the planning process, efforts have been implemented to minimize the amount of
right-of-way required for construction of the Preferred Alternative. It is currently anticipated that
18 businesses and 250 storage units would be displaced as a result of implementing elements
associated with the Preferred Alternative, such as rail alignment and station locations. The
majority of these business displacements would occur along Peoria Street. Meetings with
affected business owners have occurred throughout the project process and will continue into
final engineering. Acquisition and relocation assistance will be provided to all affected property
owners without discrimination. In addition, 46 acres of CDOT and 37 acres of City of Aurora
right-of-way would be impacted. No residential displacements would occur.
Social Impacts, Facilities and Environmental Justice
The City of Aurora is a very diverse community with 50 percent of the population represented by
minority individuals. Some of the business displacements along Peoria Street are owned by or
employ minorities. However, it was determined through a benefits and burdens analysis that
access to the LRT would greatly benefit minority and low-income populations, as well as the
general community by providing enhanced access within the City of Aurora and surrounding
cities. Specific outreach strategies were implemented throughout the public involvement
process to engage minority and low-income individuals. No community facilities are impacted by
the Preferred Alternative.
Visual and Aesthetic Resources
The presence of the LRT throughout the City of Aurora would introduce new visual elements
within the city. These elements include:
►

LRT stations and park-n-Rides

►

LRT track

►

Electrical substations

►

Catenary lines

►

Bridges and support beams

►

Retaining walls

►

LRT traction power substations

►

Right-of-way barriers and fencing

►

Presence of LRT vehicles based on LRT schedule

All of these elements would represent a visual change throughout the I-225 Corridor. The
highest degree of change would occur where the LRT is center running along arterial roads,
such as within the City Center Section and the Fitzsimons/Montview to Peoria/Smith Section. In
most of the other areas the visual change is expected to be minor due to the existing
transportation features and setting.
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Noise and Vibration
Transit noise and vibration, and level of associated impact are determined by the LRT system
operations and its proximity to sensitive sites (called sensitive receptors). Noise impacts can
occur from wheel squeal of the LRT around sharp curves, horns/bells associated with LRT
crossings of roads, and from general LRT operations. No noise and vibration impacts were
identified for residences and businesses along the LRT alignment; however, the potential for
LRT wheel squeal at tight curves was noted. Additional noise analysis, including wheel squeal
will be completed as engineering progresses to ensure that appropriate mitigation measures are
implemented.
Vibration impacts were given special consideration for the Anschutz/Fitzsimons Medical
Campus due to the potential for very sensitive medical research equipment to be located in
buildings adjacent to the LRT. Numerous meetings occurred with representatives of
Anschutz/Fitzsimons Medical Campus. It was determined that vibration impacts would only be a
concern for sensitive research equipment located very near the LRT. There is currently no such
equipment located in the vicinity of the proposed LRT. Due to the low frequency of the vibration,
mitigation at the source (i.e. LRT) is not feasible. Therefore, information on the expected level
and frequency of vibration has been provided such that future vibration sensitive equipment can
be sited at an appropriate distance from the LRT, or other measures can be taken by the
equipment owners at the time of installation. No vibration impacts are expected for any
residences.
Electro-magnetic Fields/Electro-magnetic Interference
Electro-magnetic Fields/Electro-magnetic Interference (EMF/EMI) generated from operation of
the LRT system was a specific concern expressed from staff at the Anschutz/Fitzsimons
Medical Campus. The electro-magnetic environment includes elements such as conducted and
radiated emissions, voltages, current, power frequencies, electrical surges, switching, lighting
and magnetic fields. Specific coordination occurred to establish reasonable mitigation that would
be implemented by both RTD and by the Anschutz/Fitzsimons Medical Campus that would
reduce EMF/EMI impacts. These measures included: sensitive equipment siting by staff at the
Campus, operational standards for LRT, and split power supply. Other residences and
businesses throughout the project I-225 Corridor would not be impacted by EMF/EMI.
Floodplains
The Preferred Alternative would have some relatively minor encroachment on floodplains
located along Toll Gate Creek and Sand Creek. Encroachment of floodplains is subject to
federal, state, and local requirements. Specific engineering design and mitigation will be
implemented with the Preferred Alternative to ensure that the requirements are met and future
flooding or other adverse impacts do not occur once the LRT is constructed.
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Wetlands/Waters of the U.S.
Wetlands and other Waters of the U.S. have been identified by the federal government as
important resources. They are important because they moderate the rate of flow of water in
streams and rivers, cleanse water through the removal of nutrients, organic matter and
sediments, and support classes of organisms that are economically or aesthetically valuable
and cannot grow elsewhere. As a result, impacts to wetlands and other Waters of the U.S. are
closely regulated. The loss of wetlands and their functional values is a continuing problem in the
U.S.
Wetlands and Waters of the U.S. were located, identified, and evaluated throughout the I-225
Corridor. The Preferred Alternative design was then assessed for opportunities to avoid or
minimize impacts. Those impacts that could not be avoided or minimized will be mitigated.
Impacts to both jurisdictional and non-jurisdictional wetlands will be mitigated. The Preferred
Alternative is expected to have direct impacts to approximately 0.29 acres of Waters of the U.S.
and approximately 0.12 acres of wetlands. Further efforts will be made during design to
minimize impacts, and during construction to protect wetlands from additional impacts. A
Section 404 Permit will be obtained prior to construction for wetland impacts resulting from this
project with a Nationwide Permit anticipated.
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ES.5

Transportation Systems

This EE compares impacts of the No-Action Alternative and the Preferred Alternative with
regard to future transit, roadway, bicycle, and pedestrian facilities in the Project Study Area.
Where could I travel on LRT after the I-225 project is complete?
The Preferred Alternative would extend LRT from the existing Nine Mile Station north to Smith
Road where it would connect with the planned East Corridor commuter rail line. Under the
Preferred Alternative, riders of the I225 LRT would have rail transit access
throughout the region, including direct
access to downtown Denver via the H
line and to the Southeast business
corridor via the G line. The H line will
run from the Florida Station to
Downtown Denver. The G line will run
from the Peoria/Smith Station to the
end of line station on the Southeast
Corridor (currently Lincoln, but
ultimately Ridge Gate after the
planned extension of the Southeast
Corridor is completed).
Figure ES.13 identifies the Preferred
Alternative Operating Plan for the year
2035. On Opening Day in 2015, the G
line would operate at a 10 minute
headway during peak periods. In
2035, the G Line would operate at a
7.5 minute headway in the peak
periods and the H-Line would operate
every 15 minutes in the peak periods.
Together, these two lines would
provide a combined I-225 Corridor
headway of 5 minutes between the
Nine Mile and Florida Stations. The H
line operating plan is expected to be
the same in both 2015 and 2035.

Figure ES.13 Preferred Alternative Operating Plan and
Peak Period Frequency (2015 and 2035)
How would travel times compare between transit use and automobile use?
The Preferred Alternative’s Operating Plan (Figure ES.13) would improve transit travel times
substantially and would make transit travel competitive in terms of travel time with private auto
travel. In 2035, travel on the planned I-225 LRT from the Florida Station to the 18th/California
Station in downtown Denver would be about 40 minutes in the AM peak period. An equivalent
transit trip in 2035, without the planned LRT using both bus and the existing LRT, would take 15
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minutes longer than with the planned I-225 LRT line. The equivalent trip made by private auto in
2035 would be four minutes longer than the trip using the planned LRT.
Competitive travel time and
reliability associated with the
I-225 LRT will make an
attractive travel alternative.
Daily ridership is estimated to
exceed 17,900 boardings in
2035. Figure ES.14 shows a
travel time comparison for the
AM peak period between the
No-Action Alternative and
Preferred Alternative.

Figure ES.14 2035 AM Peak Period Travel Time
Comparison from Florida Station to
18th/California Station
The Preferred Alternative’s operating plan provides for combined G and H Line operations south
of the Florida Station (Table ES.3).

Table ES.3

Preferred Alternative 2035 Rail Operations Plan
Span of Service

Stations

Peak Period Service – Weekdays
(6:00 AM to 9:00 AM and 3:00 PM to 6:00 PM)

Off-peak Service – Weekdays
(9:00 AM to 3:00 PM and 6:00 PM to 10:00 PM)
Early Service (4:00 AM to 6:00 AM)
Late Service (10:00 PM to 2:00 AM)

G/H lines: Nine
Mile to Florida
G line: Florida to
Peoria/Smith
G/H lines: Nine
Mile to Florida
G line: Florida to
Peoria/Smith
G/H lines: Nine
Mile to Florida
G line: Florida to
Peoria/Smith

Source: RTD, 2009
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Service
Frequency

Headway

12 trains per hour

5 minutes

8 trains per hour

7.5 minutes

10 trains per hour

6 minutes

6 trains per hour

10 minutes

2 trains per hour

30 minutes

2 trains per hour

30 minutes

How will existing bus routes be affected by this Project?
The bus transit network included in the Preferred Alternative would improve on the No-Action
Alternative transit network in the Project Study Area by reallocating resources to create new
routes and by modifying existing routes to serve the new LRT line. Since some existing routes
parallel the LRT line, or sections of other routes, they could be realigned or removed from
service. Access-a-Ride, RTD’s complementary paratransit service, will continue to be provided
within a ¾-mile distance from all fixed route bus services.
How would I access the LRT?
The LRT extension would have eight new stations and would be supported by a network of 31
local and regional bus routes and by bicycle and pedestrian facilities. Five of the eight stations
would provide parking (including the Peoria/Smith Station park-n-Ride, which is to be
constructed as part of the East Corridor project). Of the 17,900 boardings anticipated in 2035,
44 percent of I-225 LRT riders are expected to arrive by private auto, with 43 percent arriving by
bus or the East Corridor commuter rail line and 13 percent arriving on foot or bicycle.
Will parking be provided, and how will it affect traffic congestion in surrounding areas?
On Opening Day in 2015, RTD will provide a total of 1,800 surface parking spaces at five parkn-Rides throughout the I-225 Corridor. Some parking allocated for the I-225 Corridor will be
constructed at the Peoria/Smith Station as part of the East Corridor project. Vehicular activity at
the park-n-Rides requires mitigation to avoid congestion and to maintain appropriate traffic flow.
By 2035, ridership projections indicate that 2,100 additional parking spaces will be needed for
LRT riders, in addition to the 1,800 spaces provided under the Preferred Alternative for Opening
Day (Table ES.4). Subsequent to opening the I-225 LRT, RTD will monitor the station area
parking demand and work in partnership with stakeholders to identify parking strategies to meet
this demand. Strategies could include enhancing alternate mode access and looking for
opportunities to share parking with adjacent land uses. Additional strategies have been
identified in the Aurora Strategic Parking Plan and Program Study, which identified the need for
a total of 3,300 to 4,400 parking spaces on Opening Day (2015). RTD is committed to
coordinating its parking plans with the City of Aurora.
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Table ES.4

Preferred Alternative Station Area Parking in 2015 and 2035

Station
Iliff Station
Florida Station
City Center Station
2nd/Abilene Station
13th Avenue Station
Colfax Station
Montview Station
Peoria/Smith Station
Total

Total
2015 Planned Parking Supply
(Opening Day)
600
0
200
200
250
0
0
550
1,800

Total
2035 Estimated Parking
Demand
910
0
200
200
690
0
0
1,900
3,900

Source: FasTracks I-225 Team, 2008
Notes: Parking supply based on FasTracks Program and allocation of RTD model run results
Parking spaces budgeted for the I-225 Corridor at the Peoria/Smith Station, but will be constructed as
part of the East Corridor project

How will construction and operation of the LRT affect existing roadways in Aurora?
During construction, RTD will minimize inconvenience to the public by implementing commuter
education and outreach, by establishing regional partnerships, by providing commuter
information, and by producing management plans to address traffic, safety, and emergency
service. Upon Project implementation, the LRT would operate adjacent to travel lanes and in the
median of roadways, requiring coordination between LRT and vehicular movement. The Project
will also include proper safety measures at rail crossings. RTD has proposed crossing
treatments for 62 locations, but the ultimate number and/or configuration of crossings will be
determined as part of the PUC application process that will be initiated after preliminary
engineering.
How will bicyclists and pedestrians access the LRT?
Following implementation of the Preferred Alternative, the project would interface with the
existing and planned pedestrian and bicycle network at stations and at-grade crossings. The
existing network includes sidewalks, designated bicycle routes, and existing regional trails,
including the High Line Canal Trail, the Sand Creek Greenway Trail and the Toll Gate Creek
Trail. Each station within the Preferred Alternative has opportunities for future bicycle and
pedestrian connections that can be developed by others.
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ES.6

Public Involvement and Agency Coordination

RTD is committed to involving the public in all phases of the FasTracks I-225 Project as public
involvement is crucial to the program’s success.
How does public involvement relate to the decision-making process?
Stakeholder input serves as a critical element in the decisionmaking process. The ultimate goal of the public involvement
process is to ensure maximum agency and public participation
in the EE process by implementing a proactive and responsive
Public Involvement Program. The Public Involvement Program
is summarized in Figure ES.15.

Figure ES.15 Summary of the Public Involvement Program

Source: FasTracks I-225 Team, 2009
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What sort of outreach did the FasTracks I-225 Team carry out?
Using strategically planned and coordinated outreach efforts throughout the EE process, input
was collected from federal, state, and local agencies; elected and appointed officials, civic and
business leaders, special interest groups, neighborhood organizations, business and property
owners, minority and low-income persons, and concerned citizens. Specialized targeted
outreach was conducted to minority and/or low-income populations to ensure that everyone in
the community had equal opportunity to engage in the public process. Input collected was
recorded, tracked, and used as alternatives were evaluated and refined in order to ultimately
select a Preferred Alternative. Various outreach methods included: public meetings, newsletters,
widespread community efforts, public service announcements, talk show interviews, a comment
tracking database, use of public comment reports for Project Partners, interactive mapping, a
project website, and a project telephone hotline.
How was public and agency input received?
Public meetings are the primary means for providing
opportunities for meaningful input to the EE process. Four public
meetings have been held at the Summit Conference and Event
Center centrally located at 411 Sable Boulevard (I-225 & 6th
Ave) and served by RTD bus routes 10 and 15L. These
meetings were held at project milestones. These meetings were
well attended with nearly 450 people participating. During the
meeting, comments were provided and recorded.
Over 240 people have participated in over 31 stakeholder
meetings addressing issues such as alignment preferences,
right-of-way, schedule, access during construction, and parking.
Over 550 community members have attended the 32 plus small
group meetings and special presentations about issues such as
parking, safety, crime, project schedule, construction impacts,
the alignment, travel times, and fare collection. Nearly 300
community members participated in outreach activities designed
to specifically engage low-income and minority communities.
These individuals were encouraged to attend small group
meetings in familiar settings with the assistance of bilingual
(English and Spanish) project information. Other outreach methods included bilingual team
members providing door-to-door notification, Hispanic media outreach, and support of
community leaders.
Outreach included efforts to overcome any language or cultural barriers with Asian and Hispanic
communities. Translation services were made available.
Between July 10 and August 10, 2009, the public and agencies provided over 120 comments on
the Draft EE. Agency comment letters are included in their entirety in Appendix B. Public and
agency comments and responses are provided in Appendix C. Where applicable, this Final EE
has been updated to reflect these comments.
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What are the next steps?
The Final EE, including public and agency comments, will be presented to the RTD Board for
adoption. Once the Final EE is adopted by the RTD Board of Directors, including mitigation
measures, the project may move to final design and construction.
RTD continues to explore funding and phasing options to proceed with implementation of the
FasTracks Program. The opening day for the I-225 Corridor will be scheduled in accordance
with the FasTracks financial plan. RTD is committed to implementing the whole FasTracks
program. As the engineering design progresses, there are several key issues to be resolved,
including:
►

Additional engineering to design mitigation measures

►

Identify the appropriate 404 Permit from U.S. Army Corps of Engineers (a Nationwide
Permit is anticipated) and begin actions necessary to obtain permit

►

Continue coordination with City of Aurora, City and County of Denver, PUC, and CDOT

►

Conduct Phase II studies for hazardous materials

►

Conduct additional noise analysis
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ES.7

Impact and Mitigation Summary

Table ES.5 summarizes potential impacts of the Preferred Alternative and proposed mitigation
measures to minimize impacts.

Table ES.5

Preferred Alternative Summary of Impacts and Mitigation Measures

Impacts
Land Use
Direct Impacts
▪ Conversion of land to transportation uses
▪ Project is consistent with local plans
Indirect Impacts
▪ If Transit Oriented Development (TOD) plans
come to fruition, changes in density could
result in increased employment and denser
residential development.
Temporary Construction Impacts
▪ No temporary construction impacts
Economic Considerations
Direct Impacts
▪ Potential displacement of 18 businesses and
62 jobs
▪ New jobs created to construct, operate and
maintain I-225 LRT
▪ Permanent access changes to businesses
▪ Annual property tax revenue reduction of 0.2
percent
Indirect Impacts
▪ Increased TOD could increase the number
and variety of businesses and employment
opportunities around stations
Temporary Construction Impacts
▪ Adjacent businesses may experience noise,
dust, and temporary visual changes
▪ Temporary access modifications to adjacent
businesses
▪ Increased construction employment and
revenues

Mitigation Measures
▪

No mitigation required

▪

No mitigation required

▪

No mitigation required

▪
▪

See mitigation for Right-of-Way and Relocations
New access evaluated based on input from business
owners

▪

No mitigation required

▪
▪
▪
▪

See mitigation for Visual and Aesthetic Resources
See mitigation for Air Quality and Energy
See mitigation for Noise and Vibration
Develop traffic maintenance plans to maintain access
and circulation
▪ A Construction Management Plan will be developed in
coordination with local communities and businesses
In accordance with the Construction Management Plan the
following measures will be implemented:
▪ Where possible business access closure will be limited
to outside of normal operating hours
▪ Provide clear signage for detours
▪ Coordinate with local groups, business districts, and
jurisdictions regarding construction impacts using a
variety of media (for example radio, flyers
advertisements, and website), where appropriate
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Impacts
Right-of-Way and Relocations

Mitigation Measures

Direct Impact
▪ 66 acres from 127 parcels
▪ 46 acres of CDOT right-of-way
▪ 37 acres of Aurora right-of-way
▪ Use of existing 16 acre RTD owned parcel
▪ Displacement of 18 businesses and 250
storage units
▪ Other impacts: 3 garages, 1 bus shelter, and 2
storage sheds

Acquisition. The acquisition of real property interests will
fully comply with the Uniform Relocation Assistance and
Real Property Acquisition Policies Act of 1970, as amended
(Uniform Act) and the Fifth Amendment of the United
States Constitution. The Uniform Act applies to all
acquisitions of real property or displacements of people
resulting from federal or federally assisted programs or
projects. Relocation resources are available to all
residential and business relocatees without discrimination.
All affected owners will be provided notification of the
acquiring agency’s intent to acquire an interest in their
property, including a written offer letter of just
compensation specifically describing those property
interests.
Relocation Analysis. RTD will prepare a relocation
analysis to enable relocation activities to be planned in
such a manner that the problems associated with the
displacement of businesses are recognized and solutions
are developed to minimize the adverse impacts of
displacement. The Relocation Study will estimate the
number, type, and size of businesses and nonprofit
organizations to be displaced and the approximate number
of employees that may be affected; and consider any
special advisory services that may be necessary from RTD
and other cooperating agencies.
Relocation Assistance Advisory Services. Relocation
assistance will include determining the relocation needs
and preferences of each business to be displaced and
explaining the relocation payments and other assistance for
which the business owner is eligible; providing current and
continuing information on the availability, purchase prices,
and rental costs of comparable replacement commercial
properties, and other programs administered by the Small
Business Administration and other federal, state, and local
programs offering assistance to the displaced businesses.

Indirect Impacts
▪ Loss of employment

The Uniform Act provides numerous benefits to these
individuals to assist them both financially and with advisory
services related to relocating their business operations.
Payments. The relocation payments provided to displaced
businesses are determined by federal eligibility guidelines.
▪ No mitigation required
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Impacts
Temporary Construction Impacts
▪ Use of property for temporary construction
easements or equipment staging as
determined during design
▪ Restricted access during construction
▪ Road closures and detours
Social Impacts and Community Facilities
Direct Impacts
▪ Benefits from increased accessibility to LRT
transit for transit dependent (including elderly
and disabled) and general community
▪ No residential displacements
▪ No impacts to community facilities
▪ Displacement of businesses within Sections 3
and 4
Indirect Impacts
▪ Possible growth in population near stations
with TOD
▪ Visual and noise impacts due to presence of
LRT
Temporary Construction Impacts
▪ Temporary changes in local travel patterns
▪ Roadway and sidewalk alternate routes or
detours and traffic congestion
▪ Visual, dust, noise, and vibration disturbance
to adjacent neighborhoods
▪ Highway users may experience delays during
construction

▪
▪
▪

▪

See mitigation for Right-of-Way and Relocations

▪
▪

See mitigation for Visual and Aesthetic Resources
See mitigation for Noise and Vibration

▪

Working with the stakeholders, RTD will prepare a
Construction Management Plan (CMP) that specifies
public communications and construction means and
methods to reduce or mitigate the inconveniences of
construction such as noise, dust, visual blight,
construction traffic, and preservation of access to
homes, businesses, and community facilities.
RTD will coordinate with adjacent neighborhoods prior
to and during construction activities to coordinate
access.
A Traffic Control Plan will be reviewed and approved by
CDOT, Aurora, and Denver for mitigation of temporary
construction impacts within their respective right-ofways.
See mitigation for Visual and Aesthetic Resources
See mitigation for Air Quality and Energy
See mitigation for Noise and Vibration

▪
▪

▪
▪
▪
Environmental Justice
Direct Impacts
▪ Improved accessibility to LRT transit for
minority and low-income populations and the
general community
▪ Job losses are anticipated to be offset by new
direct, indirect, and temporary job
opportunities

Mitigation Measures
Coordinate use with a specific property owner where a
temporary construction easement is required
Provide temporary access during normal business
hours
Provide adequate detours, including advanced notice
and signing before beginning construction

▪
▪

See mitigation for Right-of-Way and Relocations
As the preliminary design is further refined, meetings
will be held with impacted business owners and RTD
right-of-way staff, engineers, and translators (if
required). These meetings will allow for full disclosure
of the Preferred Alternative alignment and provide
opportunity for business owners to ask questions and
to understand impacts specific to their establishment.
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Impacts
Indirect Impacts
▪ Employment and land use changes near
stations with TOD
▪ Visual and noise impacts due to presence of
LRT
Temporary Construction Impacts
▪ Minority and low-income residents within 300
feet would experience similar visual changes,
dust, traffic congestion, noise and vibration,
and as the general population.

▪
▪

Mitigation Measures
See mitigation for Visual and Aesthetic Resources
See mitigation for Noise and Vibration

▪
▪
▪
▪

See mitigation for Visual and Aesthetic Resources
See mitigation for Air Quality and Energy
See mitigation for Noise and Vibration
Continue coordination with minority and low-income
communities to develop construction management
plan.
Cultural Resources (Historic and Archaeological Resources)
▪ No mitigation measures for High Line Canal due to
Direct Impacts
▪ Extension of the High Line Canal (5AH.388)
preservation of historic integrity
box culvert
▪ No mitigation measures required
▪ Landscaping impacts in the Fitzsimons Army
Medical Center Historic district (5AM.123)
▪ No mitigation required
Indirect Impacts
▪ Minor visual impacts within Fitzsimons Army
Center Historic district (5AM.123) from
catenary lines
▪ To be determined in Construction Management Plan
Temporary Construction Impacts
▪ Traffic diverting effects
▪ See Mitigation for visual, air, noise respectively for
▪ Visual, air, and noise
mitigation measures
▪ Potential for archaeological remains to be
▪ If archaeological remains are encountered during
encountered during construction
construction, work will stop until remains are identified
by a professional archaeologist and appropriate
mitigation measures are developed
Parks, Recreational Facilities and Open Space
Direct And Temporary Construction Impacts
T-2 Unnamed trail connector along Yale Avenue ▪ Minimization opportunity is reasonable and will be
Demolition of existing trail will occur after the final
executed for mitigation. Connectivity during
Yale Bridge structure is complete in order to keep
construction is expected to be maintained.
continued access.
P-1 Aurora Market Park - Reconfigure alignment to ▪ Minimization opportunity is unreasonable based on
avoid the 0.06 acre impact to the park.
LRT and roadway design needs along Exposition
Avenue. Realignment to the north would result in
additional business and economic impacts.
Park will remain accessible via Security Drive.
T-3 Aurora Market Park Trail Network - Re▪ Minimization opportunity is unreasonable based on
configure alignment to avoid the trail network.
LRT and roadway design needs along Exposition
Avenue. Realignment to the north would result in
additional business and economic impacts.
Trail will be rerouted during construction.
T-4 Proposed unnamed trail connector from Sable ▪ Trail will be rerouted during construction.
Boulevard to Alameda Avenue - Temporary
construction impacts if trail is constructed prior to
development of Preferred Alternative.
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Impacts
T-5 Sable Bike Lane - Analyzed narrowing the LRT
envelope from 36 feet to 32 feet, 32 feet was
selected.

▪

T-6 High Line Canal Trail and Greenway - Trail
would be re-aligned prior to construction to
connect to the existing crossing along 2nd
Avenue.

▪

T-7 Unnamed Trail along 6th Avenue from N.
Potomac Street to Toll Gate Creek Greenway Trail
- Temporary construction impacts during
development of Preferred Alternative.
T-8 Proposed Toll Gate Creek Greenway Trail Walls will provide more flexibility for proposed trail
locations.
T-9 Unnamed Trail along 13th Avenue Reconfigure alignment to avoid trail network.

▪

G-1 Fitzsimons Golf Course - Minimization for this
resource was not considered because the golf
course is expected to be redeveloped in the near
future. Additionally, a western alignment on Peoria
Street would adversely affect North Middle School
and traffic operations at the intersection of
Montview Boulevard and Peoria Street.
OS-1 Park Creek Open Space - Walls will limit
impacts to this resource. Consideration of an
eastern alignment was eliminated due to impacts
to habitat in Sand Creek Park and community
resources further north on Peoria.
P-2 Sand Creek Park - Direct impacts avoided with
west running alignment.
T-10 Sand Creek Greenway Trail
Walls utilized to minimize trail relocation.

▪

▪

▪
▪
▪

▪

Mitigation Measures
The on-street Sable bike lane between Centrepoint and
Ellsworth Avenue will be replaced with a 12-foot shared
use path on the east side of the LRT from Centrepoint
to just north of Ellsworth Avenue.
Minimization opportunity allows for reconstruction north
of Sable is reasonable and will be executed for
mitigation.
Trail will be rerouted during construction (final plans will
be submitted to Denver Water for concurrence per their
policy).
Trail will be rerouted during construction.

Minimization opportunity is not feasible based on
engineering constraints and wall costs.
Trail will be rerouted.
Minimization opportunity is not feasible. A grade
separation and other alignments were considered at
this location (see Table 2.3). These alternatives were
eliminated because they would not allow for a station
and park-n-Ride at the 13th Avenue and unreasonable
costs.
Minimization is not applicable because of approved
development plans for the golf course expected to
occur prior to construction of the LRT.
If LRT is constructed prior to redevelopment, mitigation
will be provided for both direct impacts to the recreation
area (if required) and temporary construction impacts.

▪

Use of walls is a reasonable minimization opportunity
and will be executed for mitigation. Prior to
construction, an easement agreement will be
established with the Park Creek Metro District.

▪

No additional mitigation required.

▪

Minimization opportunity is reasonable and will be
executed for mitigation. Trail will be rerouted during
construction and trail will be slightly realigned to
accommodate walls.

Indirect Impacts
▪ No mitigation required.
▪ No impact
* City of Aurora parks and Open Space and Park Creek Metro District have concurred with the impacts
assessment and proposed mitigation measures. Specific mitigation details will be included as design
progresses.
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Impacts
Public Safety and Security
Direct Impacts
▪ Crime potential at stations or on-board
▪ Impacts to police, fire, and emergency
response times
▪ Risk for accidents between LRT and
pedestrians, bicyclists, and motor vehicle
operators
Indirect Impacts
▪ No impacts
Temporary Construction Impacts
▪ Impacts to police, fire, and emergency
providers include roadway closures and
detours

Mitigation Measures
▪
▪
▪

Standard station area and on-board security measures
will be implemented
Coordinate with responders for impacts to response
times
Inclusion of barriers, fencing, and crossing measures to
reduce conflict

▪

No mitigation required

▪

Provide service providers with adequate detour
information, including advanced notice before
construction
Coordinate with Colorado State Patrol regarding
operational issues as they relate to safety and security.

▪

Programmatic Mitigation Measures
Future development of the corridor will comply with all applicable laws, regulations, and codes to ensure
protection of public health, safety, and welfare. The project team will work with police, fire, and transportation
agencies during project design to ensure reliable emergency access is maintained and develop alternative plans
or routes to avoid delays in emergency response times. RTD will work with the relevant Police/Sheriffs’
Departments to plan for appropriate security forces and will increase the number of private security guards on
patrol within the corridor.
The implementation of a Hazard Identification, Analysis and Resolution process is required for all transit
engineering projects. Hazards are identified through a Preliminary Hazard Analysis (PHA) to document the
description, factors and effects of the hazards. A safety certification process must be connected to verify that the
system elements comply with a formal list of safety requirements for each mode of transportation.
Fencing and Barriers – Fencing and/or barriers will be provided along the alignment and surrounding station
areas as appropriate and will be designed to:
▪ Be a safety barrier to prevent vehicles, trucks and other roadway users from accidentally entering the
alignment
▪ Be of sufficient height to prevent trespass
▪ Be designed to prevent debris and roadway snow removal activity (snow plows throwing slush, ice and other
debris) from entering railway and transit station areas
▪ Incorporate safety considerations on elevated sections with respect to fall protection and providing adequate
space for maintenance workers
Emergency Access/Egress – Stations will be designed to meet the requirements for stations as identified in
National Fire Protection Association (NFPA) 130 guidelines. All stations will have a minimum of two
access/egress points. Access/egress will be in a manner that facilitates safe and efficient evacuation from the
station platform in four minutes or less.
At-Grade Crossings – Rail crossings should be designed to incorporate elements that minimize hazards and
risks to vehicles, pedestrians, bicyclists, and the rail transit system. Recommended design elements include:
▪ Median barriers
▪ Proper gate mechanisms
▪ Warning bells and lights (unless otherwise restricted by noise mitigation requirements – please refer to the
Quiet Zone Guidance included in this volume)
▪ Clear signage and striping
Surveillance – Regular surveillance discourages criminal behavior. Surveillance will include both personal and
video surveillance. Video surveillance systems will be capable of transmitting real-time video to RTD and the
Aurora Police Department via a fiber optic transmission backbone or other suitable transmission network.
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Impacts
Mitigation Measures
Personal surveillance will include uniformed officers who sporadically inspect transit stations.
Emergency Telephones – Emergency telephones will be installed on-site. Emergency telephones will be
consistent with existing RTD units and meet performance requirements of RTD’s existing emergency telephone
network. Emergency telephones will cover station platforms, elevator waiting areas, stairwell entries, parking
structures, pedestrian tunnels and pedestrian bridges.
Crime Prevention Through Environmental Design (CPTED) – CPTED strategies will be incorporated in the
entire design. The purpose of CPTED is to minimize potential threats and vulnerabilities to the transit system,
facilities and patrons and maximize safety and security through engineering and design. CPTED strategies that
will be included:
▪ Maximizing the visibility of people, parking areas, patron flow areas and building/structure areas
▪ Providing adequate lighting to minimize shadows
▪ Installing graffiti guards and remove graffiti when discovered
▪ Mylar shatter guard protection for glass windows
▪ Landscape plantings that maximize visibility
▪ Providing gateway treatments, decorative fencing, perimeter control, and a minimum number of parking
structures access points
▪ Coordinate and co-operate with municipalities to promote transit friendly land uses. Avoid land uses that
have links to crime e.g. liquor stores, taverns, pawnshops, pool halls, vacant lots, and abandoned building
▪ Establish maintenance programs that repair broken windows, pick-up litter, and manage streetscapes and
public spaces
Platform Safety – Design elements and electronic technology may be used to ensure the transit platform area is
safe and free of hazards. Representative measures may include:
▪ Active and passive warning devices that alert persons of risks and hazards;
▪ Light emitting diode (LED) flashing pedestrian warning signs that warn of an approaching train;
▪ Pavement coloring and texturing to notify pedestrians of hazards and/or risk areas;
▪ On platforms with poor sight distance, install pedestrian barriers such as swing gates, automatic pedestrian
gates, or Z-crossings to prevent pedestrians from entering the railway
▪ An internet-based local information network will be created to serve a variety of needs. It will provide
promotional opportunities; real-time transit information’ updates on construction, route closures, and
alternative route information’ and other transportation information and services. The network would be
coordinated with state and regional Intelligent Transportation Systems (ITS) projects.
Additional mitigation – Additional safety and security measures will be undertaken during construction to
reduce impacts on the public and emergency responders, including:
▪ Producing Traffic Management Safety Reports and Traffic Control Plans for each phase of construction.
▪ Maintaining at least one open lane of traffic on affected arterials during construction.
▪ Developing alternative plans or routes, if needed, to avoid delays in emergency response times.
▪ Keeping transit operating at existing stops where possible.
▪ Keeping bike and pedestrian facilities continuous.
▪ Ensuring the contractor obtains permits and approvals by local governments for all detours.
▪ Providing signing plans (sign continuity must be maintained and advance warning of any planned closure
provided at least 7 days in advance).
▪ Providing pavement marking plans to maintain access and circulation in construction areas.
▪ Providing temporary signalization plans in coordination with RTD, local agencies, and utility providers.
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Impacts
Visual and Aesthetic Resources
Direct Impacts
▪ Bridges over roadways
▪ Visibility of business signage
▪ Electrical Substations
▪ Right-of-way barriers and fencing
▪ Trees removal or relocation
▪ Other elements

Mitigation Measures
▪

Indirect Impacts
▪ No indirect impacts
Temporary Construction Impacts
▪ Decreased visual quality due to construction
activities

Air Quality
Direct Impacts
▪ No direct impacts

During final design, care will be taken to address the
visual compatibility of the project with surrounding
areas. Special effort will be used in the design of
bridges over roadways, retaining walls, stations etc.
including the incorporation of reasonable and cost
effective architectural elements. The City of Aurora,
through their station area planning process (City of
Aurora, 2009) includes design options that would
compliment existing views.
▪ RTD will continue to coordinate with the City of Aurora
on design features including electrical substations and
specific fencing/wall types located within the City’s
right-of-way and at station areas.
Reasonable cost effective aesthetic treatment options to be
considered during design include:
▪ Consider sensitive design of bridges over roadways,
retaining walls, barriers and fence types
▪ Continued coordination with City of Aurora and affected
businesses
▪ Trees will be relocated or replaced in conformance with
the City of Aurora’s standards and policies.
▪ Trees within CDOT right-of-way will be replaced
according to CDOT’s tree replacement policy
▪ No mitigation is required.
▪
▪

▪
▪

Indirect Impacts
▪ No indirect impacts, negligible greenhouse gas
emissions
Temporary Construction Impacts
▪ Decreased air quality due to construction
activities

▪
▪

Construction material staging areas will be fenced and
screened.
After project construction, the ground surfaces outside
of the trackway will be restored to the original condition,
and any vegetation that had been removed during the
construction process will be replaced with like-kind
vegetation, where feasible.

No mitigation required
During operations specific measures to reduce
particulates and MSAT will be implement as discussed
under Programmatic Mitigation Measures
No mitigation required
Monitoring of PM10 during construction and MSAT as
discussed Programmatic Mitigation Measures
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Impacts
Mitigation Measures
Programmatic Mitigation Measures
Construction Mitigation:
Monitoring of PM10 During Construction - Monitoring and mitigation for pollutants will help ensure that the
FasTracks program will comply with the NAAQS standards and reduce exposure to the citizens of the Metro
Region. During the construction of the program, several measures will be implemented to control fugitive dust
and emissions. CDPHE will require control of fugitive dust emissions during construction.
Where construction materials will be delivered by truck and will be stored at staging areas, the following
measures will be implemented. Specific measures that will be discussed with CDPHE for the control of fugitive
dust emissions prior to any FasTracks construction are (for those cases in which construction materials and
equipment are stored at major staging areas):
▪ Using water or a wetting agent in solution to manage dust on-site.
▪ Using wind barriers and wind screens to minimize spreading of dust from the site
▪ Having a wheel wash station and/or large-diameter cobble apron at egress/ingress areas to minimize dirt
being tracked onto public streets
▪ Using vacuum powered street sweepers to control dirt tracked onto streets
▪ Covering all dump trucks leaving sites to minimize spilling onto streets
▪ Covering or wetting temporary excavated materials
▪ Using a binding agent for long-term excavated materials
The Air Pollution Control Division of the Colorado Department of Public Health and Environment requires
monitoring programs as part of their fugitive dust permitting process; and will be implemented during
construction. Monitoring programs may include assessing sampling site selection to account for wind directions
and sensitive abutters, such as hospitals or residences. The sampling timeframe could be configured to ensure
capturing all time periods, by rotating the days of the week that were sampled. Monitoring programs will allow for
the real-time modification or implementation of various dust control measures.
Mobile Source Air Toxics (MSATs) - Although no MSAT impacts were identified during analysis, the following
minimization measures will be considered during construction:
▪ During construction: prohibit unnecessary idling, diesel engines and motors should be located as far away as
possible from residential areas, low-sulfur fuel should be used, locate staging areas away from residential
uses, schedule work outside of normal hours for sensitive receptors or adjusting work to fit the use of
adjacent facilities may be necessary only in extreme circumstances -- such as construction immediately
adjacent to a health care facility, church, outdoor playground, school, etc
▪ During construction, RTD could require contractors to shut down equipment idling for a long period of time,
as appropriate.
▪ For winter time construction, install engine pre-heater devices to eliminate unnecessary idling.
▪ Prohibit tampering with equipment to increase horsepower or to defeat emissions control devices
effectiveness.
▪ Require construction vehicle engines to be properly tuned and maintained.
▪ Use construction vehicles and equipment with the minimum practical engine size for the intended jobs.
Operations Mitigation:
Specific measures can be taken during operations to reduce particulates can include:
▪ Prompt sweeping sand from paved surfaces (primarily at stations) – This measure of routine street sweeping
will reduce fugitive dust emissions, as well as sediment runoff.
▪ Programs to encourage use of alternate modes getting to the stations – Providing good access to stations by
bus, pedestrian access or by bicycle from nearby neighborhoods will encourage people not to drive, thereby
reducing air emissions from automobiles. Programs can be created to encourage the use of shared bicycles.
RTD currently sponsors DRCOG’s Bike-to-Work Day.
▪ Idling Reduction Technologies – During the contractor selection process, RTD could give priority (when there
is no significant difference in cost) to contractor’s that use these technologies on new equipment, or will
retrofit older equipment. The EPA has a list of the available technologies, manufacturers and costs, which
can be accessed at the following internet address: http://www.epa.gov/otaq/smartway/idlingtechnologies.htm.
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EPA does not make any claims as to the effectiveness or operation of these products. The listing is for
informational purposes only. EPA does not certify idle reduction technologies. Costs are approximately
$1500 to $7500 per vehicle for trucks and buses, and approximately $30,000 to $50,000 for locomotives.
▪ Emissions Reduction Strategies – RTD could reduce emissions from its vehicles by purchasing and
retrofitting its existing vehicle fleet with emissions equipment. For its bus fleet, devices can be installed for a
cost of approximately $3,000 per vehicle, which would reduce vehicle emissions.
RTD has modified approximately 500 buses with more efficient electronic engine controls and fuel injections.
This modification has reduced emissions by approximately 90 percent. New buses (187) have been purchased
that are equipped with particulate filters on the exhaust, and exhaust recirculators that reduce the combustion
temperature, thus reducing NOx.
▪

Another strategy could be changing the fuel purchased for vehicles. Low-sulfur diesel is readily available, as well
as additives for regular diesel. These diesel formulas significantly reduce pollutant emissions while slightly
increasing fuel consumption. RTD is currently phasing in low-sulfur diesel fuel and soon all buses will be using
low-sulfur diesel. RTD is also testing bio-diesel fuel (B20) in five buses.
RTD currently implements a 3-minute bus idle limit; requiring all drivers to shut down the bus if it’s idling more
than three minutes.
Another way to reduce idling would be to formulate maintenance and run schedules so that idling time is at the
very minimum necessary to keep the trains in proper running condition. It could also include restricting
locomotive idling to certain locations where there is minimal impact to residences or human activity.
Mobile Source Air Toxics - During operation, in addition to the technology specific measures listed below, work
with cities, counties and Transportation Management Organizations on programs to encourage the use of
alternate modes to get to stations, work with cities and counties to implement appropriate signal timing on streets
leading to stations to minimize idling time, establish buffer areas around high emitting locations, etc. Lessening
the effects of mobile source air toxics should be considered for projects with substantial construction-related
MSAT emissions that are likely to occur over an extended building period, and for post-construction scenarios
where the NEPA analysis indicates potentially meaningful MSAT levels. Such mitigation efforts should be
evaluated based on the circumstances associated with individual projects, and they may not be appropriate in all
cases. However, there are a number of available mitigation strategies and solutions for countering the effects of
MSAT emissions.
The EPA has listed a number of approved diesel retrofit technologies; many of these can be deployed as
emissions mitigation measures for equipment used in construction. This listing can be found at:
www.epa.gov/otaq/retrofit/retroverifiedlist.htm
Energy
Direct Impacts
▪ Increase in energy consumption of 0.02
percent in 2015, and 0.05 percent in 2035
compared to the No-Action Alternative

Indirect Impacts
▪ No indirect impacts

Design efforts to reduce energy consumption and overall
VMT, including:
▪ Creating multiple access points for parking lots, where
possible.
▪ Carefully designing “kiss-n-ride” drop-offs to maximize
efficiency and minimize number of vehicles idling.
▪ Positioning stations to be more easily accessible by
pedestrians and bicyclists.
▪ park-n-Ride improvements to decrease energy
consumption consistent with RTD’s sustainability
policy.
▪ Require RTD drivers to shut down during periods of
long idling where appropriate.
▪ No mitigation required
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Temporary Construction Impacts
▪ Use of energy resources during construction
and operations
Noise
Direct Impacts
▪ Two moderate impact locations

▪

▪
▪

Indirect Impacts
▪ No indirect impacts
Temporary Construction Impacts
▪ Noise impacts associated with construction

▪
▪
▪
▪
▪

Mitigation Measures
No mitigation required

Mitigation not considered feasible because not within
top 50 percent of “moderate” impact range.
Additional detailed noise analysis will be completed at
65 and 90 percent design, or equivalent submittals as
part of the design-build process.
No mitigation required.
Minimize nighttime construction in residential
neighborhoods.
Locate stationary construction equipment as far as
possible from noise-sensitive sites.
Construct noise barriers, such as temporary walls or
piles of excavated material, between noisy activities
and noise-sensitive receivers.
Re-route construction-related truck traffic along
roadways that will cause the least disturbance to
residents.

Programmatic Mitigation Measures
Construction Mitigation
Construction noise will be controlled through a Best Management approach. First, construction activities will need
to comply with local noise ordinances. Also, routine and economical steps can be taken to minimize the effect of
construction noise on neighbors and sensitive receivers while not affecting construction schedules. These may
include could:
▪ Communicate early on with the general public to reduce the number of noise complaints. Inform the public of
any potential construction noise impacts and the measure that will be employed to reduce these impacts.
Also, establish and publicize a responsive complaint mechanism for the duration of the construction.
▪ Construct sound barriers required for mitigation of noise impacts by the corridor’s final decision document or
environmental evaluation prior to transit line construction (where possible from a construction staging
perspective).
▪ Minimize construction duration in residential areas, as much as possible.
▪ Minimize nighttime activities in residential areas, as much as possible.
▪ Re-route truck traffic away from residential streets, where possible.
▪ Combine noisy operations to occur in the same time period.
▪ Use well-maintained equipment equipped with modern mufflers.
▪ Noise blankets on equipment and/or quiet-use generators. Noise blankets (also called “acoustic wraps”) are
removable and reusable sound barriers made from compost materials like Teflon impregnated cloth. The
blankets are custom-fit to encapsulate the noisy equipment and block sounds at the source. These are
commonly used on equipment such as fans and blowers, compressor housings, hydraulic pumps, etc. They
are very effective because they block the source of the noise.
▪ Use alternative construction methods, such as sonic or vibratory pile driving in noise sensitive areas.
▪ Pile driving and other high-noise activities during daytime construction (generally 7am to 7pm), where
possible. When construction time is restricted to certain daytime hours, the overall duration of project
construction would likely increase.
Each municipality adjacent to the corridor (i.e. City of Aurora, City and County of Denver) will be contacted during
final design to determine if they have noise ordinances or maximum permissible sound pressure levels emitted
from construction equipment and to what hours the guidelines apply.
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The contractor will be required by contract agreement, to submit a work plan outlining work schedules, traffic
control, access provisions, and intended mitigation measures prior to initiating construction. Potential mitigation
strategies may include:
Operation Mitigation at the Source:
▪ Stringent vehicle and equipment noise specifications
▪ Operational restrictions
▪ Resilient or damped wheels
▪ Vehicle skirts
▪ Undercar absorption
▪ Spin-slide control (prevents flats)
▪ Wheel truing (eliminates wheel flats)
▪ Turn radii greater than 1,000 feet
▪ Rail lubrication on sharp curves
▪ Movable-point frogs
Operation Mitigation along the Path:
▪ Sound barriers close to vehicles
▪ Sound barriers at right-of-way line
▪ Alteration of horizontal and vertical alignments
▪ Acquisition of buffer zones
▪ Ballast on at-grade guideway
▪ Ballast on aerial guideway
▪ Resilient track support on aerial guideway
Vibration
▪ Vibration mitigation measures will include continued
Direct Impacts
▪ Potential for vibration impacts depending on
coordination with stakeholders within vibration impact
the future location of sensitive equipment
areas or who own sensitive equipment
within Anschutz/Fitzsimons Medical Campus
▪ No mitigation required
Indirect Impacts
▪ No indirect impacts
▪ Minimize nighttime construction in neighborhoods
Temporary Construction Impacts
▪ Vibration level from construction activities
▪ Explore alternative construction methods to minimize
the use of impact and vibratory equipment such as pile
drivers and compactors
▪ Re-route construction truck traffic along roadways that
will create the least disturbance to residents
Programmatic Mitigation Measures
Vibration Mitigation at the Source -It is expected that the LRT vehicle wheels and track will be maintained in
good condition with regular wheel truing and rail grinding. Beyond general good maintenance measures, source
mitigation options that RTD has identified for programmatic vibration mitigation include:
Maintenance
▪ Rail grinding to avoid corrugated surfaces
▪ Wheel truing to re-contour the wheel, provide a smooth running surface and remove wheel flats
▪ Implement a vehicle reconditioning program for components such as suspension system, brakes, wheels,
and slip-slide detectors
▪ Install wheel-flat detection systems to identify vehicles in need of wheel truing
Planning and Design of Trackwork
▪ Re-locate special trackwork to a less sensitive area, when possible to do so without impeding operations
▪ Review crossover and turnout locations during preliminary engineering stage
▪ Use special devices at turnouts and crossovers that incorporate mechanisms to close the gap between
running rails (especially frogs with spring loaded mechanisms and frogs with moveable points)
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Special Track Support Systems
▪ Ballast Mats – Consists of a pad made of rubber or rubber line material placed on an asphalt or concrete
base with the normal ballast, ties and rail on top.
▪ Floating slabs – Thick concrete slabs supported by resilient pads on a concrete foundation. These are
typically used for subway treatments or when ballast mats are ineffective and are extremely expensive.
▪ Resilient fasteners – Special direct-fixation fasteners (fastening the rail to concrete track slabs) with vertical
stiffness of 30,000 lb/inch will reduce vibration by as much as 5 to 10 dB at frequencies above 30 to 40Hz
▪ Resiliently supported ties – Concrete ties supported by rubber pads, use resiliently supported ties to reduce
low-frequency vibration in the 15Hz to 40Hz range.
▪ Shredded tires or tire derived aggregate – Consists of 12 inches of tire shreds or chips wrapped with filter
fabric and then covered with sub ballast and ballast. The vibration attenuation characteristics of this
treatment are midway between that of ballast mats and floating slab track (described below).
Building Modifications
▪ Property Acquisition or Easements – Residences that are likely to be impacted by vibration or noise could be
purchased or easements could be required by paying the homeowner to accept the future train vibration
conditions. These mitigation measures should only be used in isolated cases.
▪ Support the building foundation on elastomer pads similar to bridge bearing pads (usually only possible for
new construction)
Operational Changes
▪ Reduce the speed
▪ Use the equipment that generates the lowest vibration levels only during the nighttime hours
▪ Adjust nighttime schedules to minimize movements in the most sensitive hours
Vibration Mitigation at the site within Anschutz/Fitzsimons Medical Campus
After site specific vibration analysis the following mitigation measures were deemed appropriate for the I-225
LRT. These options for mitigating vibration impacts at the site could be implemented by property owners as
facilities are developed on the Anschutz/Fitzsimons Medical Campus including:
▪ Equipment siting – Locating sensitive equipment within research facilities is an important part of planning
and many vibration sources (e.g., LRT, pedestrian traffic, rotating machinery) should be considered. It is
advisable to site vibration-sensitive equipment as far away from these sources as possible. Placing sensitive
equipment in larger masonry buildings can also provide vibration reduction. When possible, sensitive
equipment should be located on slab floors or in the basement to avoid resonances associated with span
floors.
▪ Vibration isolation pads – Installing vibration isolation pads underneath sensitive equipment can be helpful
in damping vibrations. Isolation should be specified to provide the optimal reduction at the frequencies of
interest. This mitigation is usually effective for higher-frequency vibrations.
▪ Inertia blocks – Sensitive equipment can be placed on inertia blocks, which are large concrete blocks
isolated from the floor with a resilient material. The mass of the concrete is helpful in damping low-frequency
vibrations. Inertia blocks are only feasible on slab floors on ground where such a block can be installed.
▪ Floating floors – Floating floors are essentially a second floor supported by springs atop the original floor.
Floating floors have the benefit of reducing vibration to the entire space, so that many pieces of equipment
can benefit. Low-frequency vibration attenuation can be achieved with this mitigation option.
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Electro-magnetic Fields/Electro-magnetic Interference
▪ Operational standards for LRT – an effective way to
Direct Impacts
▪ Impacts in Section 4 from additional EMF
reduce EMI is to incorporate standing operating rules
generation
for the light rail trains, including slow acceleration from
the stations and prohibiting simultaneous starts of two
trains from the station. These rules which can be
incorporated into RTD operating standards will reduce
EMI.
▪ Split power supply - this source mitigation method
reduces the strength of the magnetic field by moving
positive and negative power feeds closer together to
promote natural cancellation of electrical fields. This is
done by burying an underground supply cable close to
the rails (which is the negative return to the substation).
RTD will implement a split power supply method
technique along Montview Blvd. from east of the
Montview Station to Peoria Street to provide mitigation
for the proposed pharmacy building and to help
minimize long term impacts from EMI to equipment in
buildings which have not yet been constructed.

Indirect Impacts
▪ No indirect impact
Temporary Construction Impacts
▪ No temporary construction impact
Vegetation
Direct Impacts
▪ Permanent impacts to vegetation

▪

Install empty conduit that could be used in the future to
carry the underground supply cable for future EMI
mitigation along Peoria Street from Montview Blvd
north to Fitzsimons Parkway. During the studies, no
impacts were identified in these areas but if future
development identifies the need for some additional
protection of sensitive equipment, the conduit would be
available for implementation of the split power supply at
a lower cost.
No mitigation required

▪

No mitigation required

▪

Landscaping, such as trees, shrubs, lawns, perennials,
and in some cases, native grasses, will be replaced in
kind where it is removed in accordance with City of
Aurora adopted standards and policies.
Restoration of disturbed riparian habitat will include
planting of native trees and shrubs, as well as seeding
and regrading, in accordance with SB 40 requirements
Native grasses and forbs will be seeded in riparian
areas
Trees within CDOT right-of-way will be replaced
according to CDOT’s tree replacement policy
No mitigation required

▪
▪
▪
Indirect Impacts
▪ Increased TOD and the conversion of natural
areas

▪
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Temporary Construction Impacts
▪ Disturbance to vegetation as a result of
construction activities

▪

▪

▪

▪

Noxious Weeds
Direct Impacts
▪ Potential for spread or introduction of noxious
weeds

▪

▪

▪

▪
▪

▪

▪
▪

Mitigation Measures
Installation of silt fences, erosion logs, temporary
berms, and other Best Management Practices (BMPs)
will be used to prevent degradation of habitats adjacent
to the construction area by transport of eroded
sediment
Areas of temporary disturbance within the right-of-way
will be seeded with an appropriate mixture of native
grasses and forbs; and shrubs will be planted, where
appropriate
During construction, vehicle operation will be limited to
the designated construction area, and the limits of the
construction area will be fenced where they area
adjacent to sensitive habitats including riparian areas,
wetlands, and upland trees and shrubs
The construction contractor must be trained and have
previous experience in avoidance and the proper use
of BMPs
An Integrated Noxious Weed Management Plan will be
developed during final design and will be implemented
during construction and will include identification of
noxious weeds, weed management goals and
objectives, and preventive and control methods.
Contractors’ vehicles will be inspected before they are
used for construction to ensure they are free of soil and
debris capable of transporting noxious weed seeds or
roots.
Noxious weeds observed in and near the construction
area at the start of construction will be treated with
herbicides or physically removed to prevent seeds from
blowing into disturbed areas during construction.
Periodic surveys will occur during the construction
period to identify and treat noxious weed populations
that have developed.
Potential areas of topsoil salvage will be assessed for
presence and abundance of noxious weeds prior to
salvage. Topsoil from heavily infested areas will either
be treated by spraying, taken offsite, or buried during
construction.
Areas of temporary disturbance will be reclaimed in
phases throughout construction and seeded using a
permanent native seed mixture. If areas are complete
and permanent seeding cannot occur due to the time of
year, mulch and mulch tackifier will be used for
temporary erosion control until seeding can occur
Only certified weed-free mulch and bales will be used.
Weed control will use the principles of integrated pest
management to treat target weed species efficiently
and effectively by using a combination of two or more
management techniques (biological, chemical,
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▪

Mitigation Measures
mechanical, and/or cultural), both during and after
construction. Weed control methods will be selected
based on the management goal for the species, the
nature of the existing environment, and the methods
recommended by Colorado State University, County
Weed Boards, and other weed experts.
The presence of important wildlife habitat or threatened
and endangered species will be considered when
choosing control methods.
No mitigation required

▪

Same mitigation as direct impacts

▪

▪

Implement mitigation measures for loss of vegetation
described in Table 3.12.2.
Implement appropriate BMPs to prevent altered stream
flow or turbidity (i.e. rip rap)
See mitigation for Wetlands/Waters of the US
Colorado Senate Bill 40 (SB 40) requires any agency of
the state to obtain wildlife certification from CDOW
when the agency plans construction in ‘. . .an SB 40
jurisdictional stream or its bank or tributaries. . .’. The
segment of Toll Gate Creek that is crossed by the
Preferred Alternative is within CDOT right-of-way and
therefore is the only area requiring SB 40
consideration. Although SB 40 emphasizes the
protection of fishing waters, it does acknowledge the
need to protect and preserve all fish and wildlife
resources associated with streams in Colorado. The
Preferred Alternative meets the jurisdictional site
criteria under SB 40. CDOW will, most likely, determine
that an application for SB 40 will be required. It is
anticipated that an formal certification would be
warranted for the Preferred Alternative.
Spanned bridge design at Toll Gate Creek and Sand
Creek will help maintain daily and seasonal movements
for wildlife species using the riparian corridors to travel.
No mitigation required.

▪

See SB 40 mitigation above.

▪

Implement appropriate Programmatic Mitigation
Measures discussed below

▪

Indirect Impacts
▪ No indirect impacts
Temporary Construction Impacts
▪ Spread of/or introduction of noxious weeds
Wildlife
Direct Impacts
▪ Impacts to wildlife and wildlife habitat, such as
wetlands and riparian vegetation.
▪ Altered stream flow and turbidity in Sand
Creek and High Line Canal.

▪
▪
▪

▪

Indirect Impacts
▪ Increased TOD converting natural areas.
Temporary Construction Impacts
▪ Temporary displacement of animals.
▪ Impacts to wildlife and wildlife habitat, such as
wetlands and riparian vegetation.
Special Species Status
Direct Impacts
▪ Impacts to raptor nesting and foraging habitat
▪ Impact to prairie dog colonies with potential to
impact burrowing owl habitat

September 2009
EXECUTIVE SUMMARY
Page ES-42

Impacts
Mitigation Measures
▪ No mitigation required
Indirect Impacts
▪ Increased TOD converting prairie dog habitat
to developed land uses
▪ Implement appropriate Programmatic Mitigation
Temporary Construction Impacts
▪ Decrease in foraging raptors due to
Measures discussed below
construction noise, human activity, and
decrease in winter prey
Programmatic Mitigation Measures
Under the MBTA, construction activities in grassland, wetland, stream, and woodland habitats, and those that
occur on bridges (e.g. which may affect swallow nests on bridge girders) that would otherwise result in the take
of migratory birds, eggs, young, and/or active nests should be avoided.
Although the provisions of MBTA are applicable year-round, most migratory bird nesting activity in eastern
Colorado occurs during the period of April 1 to August 15. However, some migratory birds are known to nest
outside of the aforementioned primary nesting season period. For example, raptors can be expected to nest in
woodland habitats during February 1 through July 15.
If the proposed construction project is planned to occur during the primary nesting season or at any other time
which may result in the take of nesting migratory birds, the Service recommends that the project proponent (or
construction contractor) arrange to have a qualified biologist conduct a field survey of the affected habitats and
structures to determine the absence or presence of nesting migratory birds.
Surveys should be conducted during the nesting season. In some cases, such as on bridges or other similar
structures, nesting can be prevented until construction is complete. It is further recommended that the results of
field surveys for nesting birds, along with information regarding the qualification some of the biologists(s)
performing the surveys, be thoroughly documented and that such documentation be maintained on file by the
project proponent (and/or construction contractor) for potential review by the Service (if requested) until such
time as construction on the proposed project has been completed.
The Service Colorado field office should be contacted immediately for further guidance if a field survey identifies
the existence of one or more active bird nests that cannot be avoided by the planned construction activities.
Adherence to these guidelines will help avoid the unnecessary take of migratory birds and the possible need for
law enforcement action.
RTD has established the FasTracks Prairie Dog Policy (RTD, 2007) guidelines for projects that impact blacktailed prairie dog colonies. RTD requires that projects are designed and constructed to avoid and minimize
impacts to prairie dog colonies greater than two acres in size. This policy, described below, lists guidelines that
will be applied to the project.
Policies for Colonies less than two acres
▪ If a colony is less than two acres, but has the potential to expand into areas that are currently inactive (i.e.,
not constrained), the available and accessible habitat will be the determining size of the area to be
considered.
▪ Projects involving towns less than two acres in area will be designed and constructed to avoid and minimize
impacts, which may include the relocation of prairie dogs, so long as doing so will not increase the impacts to
other resources (e.g. wetlands, historical properties, environmental justice issues, archaeological sites, etc.)
and is not cost prohibitive.
▪ The area of prairie dog towns that will be affected by a project will be calculated before construction begins.
Policies for colonies greater than two acres
▪ Relocation efforts for prairie dog towns greater than two acres shall be conducted in accordance with CRS
35-7-203, as well as any other applicable laws or regulations.
▪ If a relocation site cannot be located for towns larger than two acres, the prairie dogs will be captured and
donated to raptor rehabilitation facilities, or turned over to the USFWS for the black-footed ferret
reintroduction program;
▪ At no time will RTD authorize earth-moving activities that result in the burying of living prairie dogs. If needed,
humane techniques for the killing of prairie dogs within towns < 2 acres in size will be obtained from CDOW.
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Coordination with the CDOW District Wildlife Manager whose area the project is in will be initiated before any
manipulation of prairie dogs or their colonies begins.
▪ All relocation of prairie dogs is to be done in compliance with the CDOW Permit to Capture and Relocate
Prairie Dogs. This permit is to be acquired prior to any relocation activities.
▪ Various local jurisdictions also have ordinances or regulations that regulate actions associated with
disturbance of prairie dogs. FasTracks corridor teams need to research the requirements of local jurisdictions
prior to preparing a plan for prairie dog town disturbance. The plans will be reviewed with the FasTracks
Environmental Resource Group.
▪ Non-profit groups, such as Prairie Dog Specialists, Inc., will relocate prairie dogs free of charge within the
Metro Region. All necessary permits and approved release sites must be secured prior to relocation.
▪ In addition to the RTD mitigation listed below, those areas of impact that fall within the CDOT right-of-way will
apply the Policy on Black Tailed Prairie Dogs (CDOT, 2009)..
▪ Surveys will be conducted prior to construction to evaluate whether there are active burrowing owl nests
present in the study area. If identified, appropriate mitigation measures will be taken to prevent the loss of
nesting habitat and disturbance to individuals.
Mineral Resources/Geology/Soils
▪ Mitigation is similar to construction mitigation below,
Direct Impacts
▪ Slope stability
and is not expected to be needed during operations,
▪ Erosion and aggradation
unless construction mitigation is not properly
▪ Ground surface settlement
implemented.
▪ Structure foundation construction
▪ Relationship between topography and design
▪ Seismic risk
▪ Potential loss of opportunity to extract mineral
resources
▪ No mitigation required.
Indirect Impacts
▪ No indirect impacts
▪ Appropriate design and development of the slope
Temporary Construction Impacts
▪ Slope stability
profile and slope cuts, limited devegetation, slope cover
▪ Erosion and aggradation control
during construction, prompt revegetation of slopes,
▪ Ground surface stability in low-strength
temporary or permanent dewatering systems, retaining
materials
walls, appropriately engineered fill.
▪ Structure foundation construction for adverse
▪ Slope design, drainage systems, slope cover during
substrates or groundwater
construction, prompt revegetation, removal of adverse
▪ Topography and design
substrate, appropriately engineered fill.
▪ Opportunity to extract mineral resources
▪ Pre-flooding and/or dewatering, removal of adverse
▪ Seismicity
substrate, engineered backfill, geotextiles or geogrids.
▪ Appropriate design and development, coated and
resistant steel and concrete, subsurface drainage and
dewatering systems, specialized piers and footings,
deep foundation systems, overexcavation,
appropriately engineered backfills.
▪ Appropriate structural designs for existing topography,
engineered cut and fill to appropriately alter
topography.
▪ Legal analysis of mineral rights within construction
footprints, constructing within existing ROWs.
▪ Construction design and development in conformance
with guidelines for stability in seismic events of
expected magnitude.
▪
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Paleontology
Direct Impacts
▪ No direct impacts expected

Mitigation Measures

Indirect Impacts
▪ No indirect impacts
Temporary Construction Impacts
▪ Construction activities within CDOT right-ofway

Hazardous Materials
Direct Impacts
▪ Existing hazardous material sites within or
adjacent to area of proposed excavation and
acquisition of property

▪

Paleontological resource impacts will be avoided or
minimized by implementing standard mitigation
measures, which follow the guidelines of the Society of
Vertebrate Paleontology and meet the standards of
federal agencies and the state of Colorado.

▪

No mitigation measures

▪

The CDOT Staff Paleontologist should examine
portions of the Project Study Area that fall within the
Colorado Department of Transportation (CDOT) rightof-way to determine the extent of impact to bedrock
Denver Formation, and the scope of paleontological
monitoring, if any, which is required. The review by the
CDOT Staff Paleontologist should occur in coordination
with preliminary design plans. If any sub-surface bones
or other potential fossils are found anywhere within the
Project Study Area during ground disturbance, for
portions of the Project Study Area that fall within the
CDOT right-of-way, the CDOT Staff Paleontologist
should be notified immediately to assess their
significance and make further recommendations.

▪

Conduct individual site-specific Phase I Environmental
Site Assessments (ESA) of properties before
acquisition.
Complete site-specific Phase II ESAs with subsurface
investigation (soil and groundwater) for sites that may
have been contaminated or affect final design, as
documented by the Phase I ESA, where appropriate.
Prepare a Health and Safety Plan and a Materials
Handling Plan to address contaminated soil and
groundwater.
Determine engineering controls to minimize quantity of
contaminated materials.
Determine cost recovery of hazardous material sites
where removal actions and long-term maintenance is
required.
Prepare an asbestos survey for any building acquisition
or demolition.
If contamination is suspected or encountered within
CDOT right-of-way, preparation of a Materials
Management Plan is required per the CDOT Standard
Specifications for Road and Bridge Construction.
No mitigation measures required.

▪

▪
▪
▪
▪
▪

Indirect Impacts
▪ Disruption of site remediation or flow

▪
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Temporary Construction Impacts
▪ Protection of Construction Workers
▪ Water Quality Protection

▪

▪

Utilities
Direct Impacts
▪ 517 potential utility impacts including:
transmission lines, street lighting power feeds,
communications conduits or ducts, water lines,
sanitary sewers, storm sewers, gas lines

▪
▪
▪
▪
▪

Indirect Impacts
▪ Densification of development requiring
additional utilities
Temporary Construction Impacts
▪ Same as Direct Impacts to utilities

▪
▪

▪

Mitigation Measures
Compliance with Occupational Safety and Health
Administration (OSHA) requirements for construction
workers who may be exposed to hazardous materials,
including preparation of Health and Safety and
Emergency Response Plans, air monitoring (if
necessary), and provision of personal protective
equipment.
Implement construction Best Management Practices
(BMPs) in accordance with Stormwater Pollution
Prevention Plan. BMPs may include secondary
containment areas for refueling construction
equipment, berms or ponds to control runoff, and a
monitoring program to test stormwater for contaminants
prior to discharge from the construction site.
Required inspections and cooperative design
processes will be necessary for each utility that
requires relocation
Interruption of service may occur during the utility
relocation process, however certain limitations will be
observed
Specific utilities maintain service during peak times of
day and year that may require construction of
redundant systems to accommodate
Use cathodic protection to mitigate corrosion or
electrical grounding to mitigate effects of induced
voltages caused by alternating current
Reinforce or protect utilities through casing pipes
modify design to avoid or minimize conflict
No mitigation required
Ensure that disruption of service provided by the
existing utilities infrastructure is limited. This will be
done through the preparation of a detailed utility report
during preliminary engineering.
Conduct detailed field survey and coordinate with utility
owners and municipalities
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Water Resources
Direct Impacts
▪ Impacts on surface water due to increased
impervious surfaces
▪ Increase in mass pollutant loading
▪ Impacts to groundwater wells

Mitigation Measures
▪
▪

▪

▪

▪

▪
▪

▪
▪

Indirect Impacts
▪ Impacts from development around stations.
Temporary Construction Impacts
▪ Vegetation removal at construction sites
increase stormwater runoff velocity and
volume
▪ Sediment deposit onto surrounding roads from
construction vehicles

▪
▪
▪
▪

▪

▪

Implementation of permanent structural BMPs for the
park-n-Ride areas at Iliff and 13th Avenue will require
routine maintenance to ensure their functionality
Proper monitoring and feedback mechanisms for longterm functionality of permanent BMPs, as well as
compliance with RTD, City of Aurora, City and County
of Denver, and CDOT MS4 permits
RTD will work with CDOT, City of Aurora, and City and
County of Denver to comply with their MS4
requirements and build water quality ponds as
necessary. Mitigation will be consistent with CDOT’s
MS4 design criteria identified in the New Development
and Redevelopment Program (CDOT, 2004)
Low-impact development practices in park-n-Ride
areas
Water quality ponds near the downgradient portions of
the park-n-Ride facilities and near the three stream
crossings (two crossings at Toll Gate Creek and at
Sand Creek).
Riprap to reduce water quality impacts by protecting
stream systems from accelerated erosion and
sedimentation processes that can occur from structures
Non-structural BMPs such as: parking lot sweeping,
spill containment measures, project construction
phasing, winter maintenance practices (using liquid
deicers instead of sand/salt mixtures)
All wells within the final right-of-way would need to be
plugged, sealed and abandoned, and any active wells
would need to be relocated
A stormwater management plan for this project will be
prepared for all areas of the project affecting CDOT’s
right-of-way.
No mitigation required
Temporary construction BMPs such as: silt fences,
erosion log barriers, and temporary check dams
A Colorado Discharge Permit System Construction
Stormwater Permit will be required for the
implementation of the Preferred Alternative
In construction areas within Aurora, plans must comply
with Aurora specifications including City of Aurora
Stormwater (Quality) Discharge Permit for Construction
Activities.
In construction areas within CDOT’s right-of-way, plans
must comply with CDOT specifications, including the
CDOT Water Quality Consent Decree issued by the
Colorado Department of Public Health and
Environment (effective January 1, 2009).
CDOT’s specifications for managing stormwater at a
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▪

Floodplains
Direct Impact
▪ Toll Gate floodplain – new piers would result in
slight increase to the water surface elevation
▪ Sand Creek floodplain – new piers and
abutment would result in slight increase to the
water surface elevation
▪ Baranmor Ditch floodplain – resize and extend
culvert, new culvert would result in both
increases and decreases in the Special Flood
Hazard Area (SFHA)
▪ Additional impervious surfaces at park-n-Ride
facilities
Indirect Impacts
▪ TOD development with additional impervious
surfaces, which would adhere to local
development requirements
Temporary Construction Impacts
▪ Construction would occur within floodplains of
Toll Gate Creek, Sand Creek and the
Baranmor Ditch.
Wetlands/Waters of the U.S.
Direct Impacts
▪ Loss of wetlands due to the placement of
dredged or fill material including Waters of the
U.S. (0.285 acre) and wetlands (0.116 acre)

▪

▪
▪

Perform additional hydraulic analysis during the design
phase to determine increases in water surface
elevations caused from the new structure and retaining
walls.
Onsite detention in accordance with Urban Drainage
and Flood Control District (UDFCD) and local
jurisdictional requirements
Baranmor Ditch Floodplain culvert will be designed to
safely convey 100-year flow and would result in both
increases and decreases in the SHFA.

▪

No mitigation required

▪

UDFCD and local jurisdictional requirements

▪

Wetland replacement per USACE and Section 404
Permit requirements (a nationwide permit is expected),
if applicable.
Purchase from wetland mitigation bank for nonjurisdictional wetlands.
Wetlands within CDOT right-of-way will be addressed
within the CDOT Wetland Finding Report with both
jurisdictional and non-jurisdictional wetlands being
mitigated at a 1:1 basis.
See Temporary Construction Impacts.

▪
▪

Indirect Impacts
▪ Indirect impacts to Waters of the U.S. and
wetlands include sedimentation, erosion, and
noxious weed invasion
Temporary Construction Impacts
▪ Temporary modification of function for water of
the U.S. (less than 0.32 acre) and wetlands
(less than 0.44 acre)
▪ Unnecessary and unplanned wetland impacts
▪ Contamination, sedimentation and erosion of
wetlands and other water features

Mitigation Measures
construction site will be followed in construction areas.
If groundwater is encountered during activities
associated with excavations for caisson/retaining walls,
a separate Clean Water Act Section 402 Construction
Dewatering Permit or Individual Construction
Dewatering Permit may be required to be obtained
from the CDPHE – Water Quality Control Division

▪

▪

▪

Prior to construction, orange temporary fence and
sediment control measures will be placed to protect
existing wetlands that are located outside the planned
area of disturbance.
Wetland areas designated as areas of temporary
disturbance that will be used for construction access
will be covered with geotextile, straw, and soil prior to
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▪

▪
▪
▪
▪
▪

▪

Mitigation Measures
use. After construction activities, the wetlands will be
regraded and vegetated to their original condition.
Best management practices (BMPs) will be
implemented during all phases of construction to
reduce impacts from sedimentation and erosion,
including the use of berms, brush barriers, check dams,
erosion control blankets, filter strips, sandbag barriers,
sediment basins, silt fences, straw-bale barriers,
surface roughening, and/or diversion channels.
When practicable, construction in waterways will be
performed during low-flow or dry periods.
Flowing water will be diverted around construction
activity in stream areas.
No fill material will be stored in wetlands or other water
features.
No unpermitted discharges will be allowed.
There will be no equipment staging, storage of
materials, use of chemicals (such as soil stabilizers,
dust inhibitors, and fertilizers), or equipment refueling
within 50 feet of wetlands or other water features.
Any new or modified bridges will be designed to
minimize direct discharge of stormwater runoff into
wetlands.

Programmatic Mitigation Measures
RTD has drafted a Wetland Mitigation Strategy for the FasTracks Program that the corridors may use as
guidance to determine the best possible mitigation for their corridor (RTD 2007b). Among the eligible wetland
mitigation options are the following:
▪ Wetland restoration
▪ Wetland establishment (creation)
▪ Wetland enhancement
▪ Wetland protection/maintenance
▪ Wetland mitigation bank
The mitigation guidance describes the steps that can be taken to determine the best option(s) for compensatory
mitigation, which includes determining if on-site mitigation is available and if the site will sustain a wetland, if
constructed. The guidance also provides contact and basic information about wetland banking and the available
banks in the Metro Region. If purchasing credits from a bank is the best option, those credits should be
purchased from a bank within the same watershed in which the impacts occurred, if available.
Transportation Systems
Station
Mitigation
Illiff
Station
2015
Transit Service
▪ Construct a southbound left turn lane
▪ Total weekday rail ridership projected to be
at the Anaheim Street access (onto
17,900 boardings.
Harvard Avenue)
▪ 5,900 are new transit riders that would not ride
▪ Signalize the intersection at the
transit under the No-Action Alternative.
Anaheim Street access (along Harvard
▪ Ridership would be approximately 67,800
Avenue)
boardings in 2035 on the bus and rail transit
network
2035
▪ In 2035 traveling from the Florida Station to
▪ Additional left turn lanes on the
the 18th/California Station on the I-225
westbound and northbound
Preferred Alternative LRT would take 40
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Impacts
minutes in the AM peak period; this would be
four minutes faster than an equivalent trip by
private auto. It would be 15 minutes faster
than an equivalent trip by transit in the peak
period using the No-Action bus and LRT
transit network.
In both the Metro Region and the Project
Study Area, the Preferred Alternative shows
an improvement over the No-Action Alternative
for both VMT and VHT. As a result, the
Preferred Alternative is likely to have a positive
effect on reducing congestion in the Metro
Region and Project Study Area.

Florida
Station
(Construction
impacts, no
parking
impacts)

City Center
Station

2015
▪ Install traffic signals at the Blackhawk
Street/Exposition Avenue intersection
and on Sable Boulevard where the
train crosses into the median just north
of the proposed City Center Station
▪ Restrict all other unsignalized full
movement intersections along
Exposition Avenue and Sable
Boulevard to right-in/right-out only
▪ Adjust signal timing parameters at all
signalized intersections along
Exposition Avenue and Sable
Boulevard to allow for phasing related
to the train
▪ At the intersection of Alameda
Avenue/Sable Boulevard, construction
of new right turn lanes along the
eastbound and westbound
approaches to the intersection would
be needed by 2015
2035
▪ No additional mitigation

2nd/Abilene
Station

2015
▪ Install traffic signals at the Sable
Boulevard/Ellsworth Avenue and
Ellsworth Avenue/new park-n-Ride
access at Blackhawk intersections
▪ Restrict all unsignalized full movement
intersections and driveways along
Ellsworth Avenue to right-in/right-out
only
▪ Close the Aurora Members Credit
Union access on Abilene Street and
re-route via Ellsworth Avenue and the
new park-n-Ride access intersection

Roadway Systems
▪

▪

Mitigation Measures
approaches and a new right turn lane
on the northbound approach at the Iliff
Avenue/Blackhawk Street intersection
▪ Conduct construction feasibility
reviews as a more detailed design of
this station area is finalized to
minimize construction impacts on I225. In addition, more detailed
construction phasing and traffic control
plans will be developed during the
Design/Build phase of the project.

There will be slight decreases in traffic on the
major north/south arterials by 2035 in the
Project Study Area due to the construction of
the Preferred Alternative.
LRT would improve transit travel times enough
to make transit more competitive with private
auto travel.
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Mitigation Measures
at Blackhawk
▪ Adjust signal timing parameters at all
planned signalized intersections along
Ellsworth Avenue and Abilene Street
to allow for phasing related to the train
2035
▪ Construction of a northbound
acceleration lane along Abilene for
eastbound left turns from 2nd Avenue
(If development occurs on the east
side of Abilene, this intersection may
become signalized which would forego
the need of the left turn acceleration
lane)
▪ Construction of a westbound left turn
lane and a southbound acceleration
lane at the intersection of
Ellsworth/Abilene
▪ Construction of a westbound right turn
lane at the east leg of the split
intersection of Sable Boulevard with
6th Avenue
13th Avenue
Station

Colfax
Avenue
Station

2015
▪ Install a traffic signal at the Sable
Boulevard/13th Avenue intersection
▪ Stripe new left turn lanes on the
eastbound, westbound, northbound
and southbound approaches to the
Sable/13th intersection
▪ Restripe/construct a third through lane
eastbound from the existing
eastbound right turn lane at the
intersection of Colfax Avenue/Sable
Boulevard
2035
▪ Construction of an eastbound to
southbound right turn lane at the
intersection of Colfax Avenue/Sable
Boulevard
2015
▪ Adjust signal timing parameters at the
signalized intersections where the LRT
crosses in the vicinity of the station to
allow the LRT to safely pass through
the signalized intersections.
2035
▪ No additional mitigation
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Montview
Station

Peoria/Smith
Station

Mitigation Measures
2015
▪

Passive crossing protection will be
provided by RTD at three additional
intersections along Montview (i.e.
Wheeling Street, Ursula Street (east
leg), and Racine Street).
2035
▪ No additional mitigation
2015
▪

Install a traffic signal at Baranmor
Parkway/Peoria Street and construct a
west leg of this intersection to access
nearby properties
▪ Adjust signal timing parameters at all
signalized intersections along Peoria
Street to allow for phasing related to
the train
▪ Close all access on the west side of
Peoria except at signalized
intersections with alternative access
along 30th Avenue or Baranmor
Parkway provided to remaining
businesses
2035
▪
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A new right turn lane northbound at
the intersection of Peoria
Street/Fitzsimons Parkway is expected

