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1 Introduction
Purpose of this Document
In 2010, the City and County of Denver received a grant from the Federal Transit Administration (FTA) to
conduct an Alternatives Analysis (AA) to evaluate the range of options for increasing person-trip capacity
on the East Colfax Avenue corridor in Denver and Aurora, from approximately I-25 to I-225 (a distance of
approximately ten miles). Improvements in this corridor are needed to address the growing travel
demand and congestion along the East Colfax Avenue corridor and provide more efficient public
transportation service. The purpose of this AA is to define the transportation needs in the study area,
identify reasonable alternatives that address those needs, and provide information to the public and
local decision-makers to help identify transportation modes and alignments to meet those needs. This
AA report documents the process used to identify transportation alternatives in the study area, evaluate
those alternatives, and develop recommendations for implementation. From there, Denver and its
project partners can move forward to conduct an environmental analysis and design process, identify
funding opportunities, and seek related approval needed to build and operate the final project.

Previous Plans and Projects
There have been multiple studies and projects and studies preceding this analysis of the East Colfax
corridor:






In 2002, the City and County of Denver approved the plan called Blueprint
Denver, which designated the East Colfax corridor as an “area of change,”
meaning that it is an area of focused future growth. The plan notes,
“Future residents and workers in these areas will have excellent access to
efficient forms of transportation that include walking, biking, buses, and
light rail. However, redevelopment in these areas does more than just
reduce the potential traffic congestion in the City. New development can
improve the economic base, provide jobs, and enhance the visual quality
of buildings, streets, and neighborhoods, thereby positively affecting the
quality of life in both the Areas of Change and in the surrounding
neighborhoods.”
In 2006, the City and County of Denver designated a “Main Street” zoning district for East Colfax
Avenue to encourage redevelopment and revitalization of the corridor.
This new zoning designation was incorporated into the City’s zoning code
in 2010.
Denver’s 2006 plan called Greenprint Denver represented the City’s action
plan for sustainable development. It included goals aimed at reducing per
capita greenhouse gas emissions, decreasing reliance on autos through
public transit use, promoting transit-oriented development (TOD), and
encouraging bicycle and pedestrian travel and enhancements.
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Denver’s 2008 Strategic Transportation Plan identified a need to
accommodate a forecast 20-30% increase in person-trip demand in the
East Colfax corridor by 2025 without growing “Denver’s road footprint.” It
also noted that “about 75% of the traffic in the East Colfax Travel Shed are
pass-through trips,” increasing to roughly 78% by 2030.
Denver’s Colfax Streetcar Feasibility Study, completed in 2010, examined
the potential for a streetcar project to accommodate the future persontrip demand in the Denver portion of the East Colfax Avenue Corridor. It
noted that the four bus transit routes in the study area, currently carrying
approximately 30,000 riders per day, make the corridor the highestridership bus corridor in the Regional Transportation District (RTD) system.
The study concluded that a streetcar system was potentially feasible and
should be considered in future studies as one option to accommodate
future person-trip demand.
RTD’s Colfax Avenue Transit Priority Study, completed in January 2014,
examined near-term capital improvements to reduce transit travel times
and improve reliability while increasing security and ridership along RTD’s
15 Limited route on East Colfax Avenue between Broadway and Yosemite Street. This project,
conducted in cooperation with the City and County of Denver, considered a variety of amenities and
improvements to facilitate bus movements in the corridor, and recommended improved basic
amenities at all passenger stops, installation of security cameras, improved lighting, bus queue
jumps and/or bypass lanes. Each of the amenities and improvements will be evaluated further
during a more detailed design phase and closely coordinated with the Colfax Corridor Connections
project during the environmental compliance phase for both projects.
Better Denver Bond Program: In 2007, citizens in the City and County of Denver approved a bond
program of more than 309 projects and $500 million aimed at improving the City’s overall urban
infrastructure. Projects along East Colfax Avenue included:





Colfax Business Improvement District (CBID) improvements from Grant Street to Columbine
Street, including upgrades to pedestrian signals and improvements to general street lighting.
Greektown (Columbine Street to St. Paul Street) improvements, including new pedestrian
signals, sidewalk and curb ramp improvements, and treescapes.

Denver Safety Enhancements (2013): The City and County of Denver has recently undertaken a
series of improvements to promote safety and enhance pedestrian and bicycle access along East
Colfax Avenue, including:
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Installation of new pedestrian crossing warning signs alongside the traffic signal displays on
East Colfax Avenue at Garfield Street and on East Colfax Avenue at Fillmore Street.



Installation of new school warning signs alongside the traffic signal displays on East Colfax
Avenue at Josephine, Columbine, and Elizabeth Streets.

Colfax Corridor Connections Alternatives Analysis

Page | 3



Installation of new school zone speed limit signage with double fines added to Josephine
Street north of East Colfax Avenue adjacent to Denver East High School.



Upgrading of the intersection of northbound Esplanade and 16th Avenue to an all-way stop
so that both intersections of the Esplanade at 16th Avenue directly adjacent to Denver East
High School will be all-way stops.



Denver Traffic Engineering Services (TES) has contacted CDOT Region 1 and requested that
the intersections of East Colfax Avenue at Fillmore, Adams, and Garfield Streets be given the
top priority for discretionary safety funding for traffic signal reconstruction at signalized
intersections on state highways in Denver that have not historically qualified for state
hazard elimination (SHE) funding.



A traffic signal warrant study is being conducted for the intersection of East Colfax Avenue
at Steele Street to determine if a traffic or pedestrian volume signal warrant is met.



Turn prohibition signs will be placed at the driveways on Garfield and Jackson Streets that
provide access to the new Sprouts market, in-line retail, and fast food restaurant prohibiting
vehicles from turning north toward 16th Avenue. Denver’s Traffic Engineering Services has
also directed the developer to supplement these turn prohibition signs with on-site
pavement markings to re-enforce the turn restrictions.



New 24-hour traffic counts will be conducted on 16th Avenue between Steele Street and
Colorado Boulevard once additional in-line retail and a fast food restaurant next to Sprouts
are open for business to compare those counts with 24-hour traffic counts previously
conducted in December 2011.
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2 Purpose and Need
Proposed Project Location
The ten-mile project study area is focused on the area bounded roughly by I-25 on the west, I-225 on
the east, 20th Avenue on the north, and 12th Avenue on the south, as shown in Figure 2-1. It includes the
Auraria college campus and downtown Denver, City Park and National Jewish Health Hospital, Aurora’s
Cultural Arts District in its historic downtown, and the Anschutz Medical Campus in Aurora.
Figure 2-1: Study Area

Purpose of This Proposed Project
The purpose of the Colfax Corridor Connections study is to
develop a proposed project that includes a package of multimodal transportation improvements in the East Colfax Avenue
corridor. The proposed project would provide additional persontrip capacity in the East Colfax corridor through a high-quality,
high-capacity, and cost-effective transit service. This new service
would provide a faster, more reliable, and more comfortable
passenger experience compared with existing bus service. The
proposed project would improve local and regional accessibility,
mobility, safety, transit travel times and reliability, and
passenger facilities in this heavily transit-reliant corridor.

How did the public help shape
the purpose and need
statement?
The project team reviewed the
proposed Purpose and Need
statement with stakeholders and the
general public and revised it based
on a number of comments. Two
issues in particular were enhanced
based on public comment: an
emphasis on safety, and a focus on
promoting economic development.

Need for This Proposed Project
The need for this proposed project is described in the following:


Need to accommodate increasing person-trip demand: Residential and employment growth in the
corridor and surrounding areas will result in increased person-trip demand (including transit,
bicycle, and pedestrian trips) within, to, from, and through the corridor, with increased multimodal
congestion and longer travel times in many segments of the corridor. Current roadway traffic in the
corridor is generally at or over capacity during peak hours, and forecasts show that person-trip
demand will increase by up to 20 to 30% in the corridor within the next 10 to 15 years. Several
intersections in the corridor have a level of service (LOS) of E or F during peak periods, and several
roadway segments in the corridor are congested for at least three hours per day.
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Need to better serve existing transit users and encourage and accommodate new transit users:
The four existing bus routes that serve the corridor (RTD Routes 10, 15, 15L, and 20) are at or over
capacity, especially during peak hours. Bus service on East Colfax during peak periods is almost at
operational capacity, meaning that no additional buses can be accommodated without significant
changes in infrastructure or operations. According to RTD, most bus routes in the corridor
(especially those on East Colfax) exceed maximum loading standards during peak periods and at
other times of the day (even with high-frequency and articulated buses). In addition, anticipated
population and employment growth in the corridor will result in increased transit demand for both
the transit-dependent and choice riders.
Need to identify and provide transportation improvements in conformance with established
livability principles. Any transportation investment recommended by this proposed project must
adhere to the basic principles established by the US Department of Transportation (DOT) and its
Interagency Partnership for Sustainable Communities by providing more transportation choices;
promoting equitable, affordable housing; enhancing economic competitiveness; supporting existing
communities; coordinating policies and leveraging investment; and valuing communities and
neighborhoods.
Need to identify and provide transportation improvements without major acquisition of private
properties: Opportunities for roadway capacity improvements in the corridor are limited due to
restricted right-of-way (ROW) in most areas, resulting in congestion in the corridor that will only
worsen in the future. Therefore, additional trip capacity will need to be accommodated largely
within the current ROW both to allow protection of existing private development and promote
sustainable growth.
Need to accommodate increasing intra-corridor trips: Residential and employment growth in all
segments of the corridor is generating additional intra-corridor bi-directional trips of all types and
using transportation modes that cannot be accommodated efficiently by the existing transportation
system.
Need to identify and provide improved mobility and connectivity options: While a number of
alternative travel modes (including transit, bicycle, and pedestrian facilities and services) are
currently available in different parts of the corridor and at differing levels of quality, there is a need
to improve, enhance, and coordinate those alternative modes to accommodate the increased travel
demand in many areas of the corridor and to and from other parts of the region. The availability of
alternative modes will enhance overall livability of the corridor, promote a shift to those alternative
modes, provide safer and more efficient pedestrian and bicycle connections, and promote better
connectivity to other portions of the region.
Need to identify and provide affordable and fiscally sustainable improvements. Any
transportation investments or improvements recommended by this proposed project must be
planned and designed to meet not only mobility needs, but also the financial constraints of the
region. The Preferred Alternative must be both affordable and cost-effective at serving the
transportation and livability needs and other requirements of the East Colfax Corridor.
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3 Corridor Characteristics
Introduction
This section summarizes major demographic and transportation-related conditions in the study area,
both current (roughly 2010) and future. For socioeconomic data, the analysis uses transportation
analysis zones (TAZs) established by the Denver Regional Council of Governments (DRCOG) as the basis
for data collection; the zones selected represent the study area as shown in Figure 2-1 as closely as
possible.

Population, Employment, and Land Use
Population
Table 3-1 summarizes current and future population of the study area. The study area’s population is
forecast to increase by approximately 25% between 2010 and 2035, a growth rate slightly slower than
that of Denver as a whole and significantly slower than the City of Aurora and the entire Denver metro
area. While a 25% growth rate is significant, this slower rate of growth (compared to the region) is
primarily related to the highly developed nature of the East Colfax Avenue corridor; it is primarily an
urban corridor with a significant amount of developed land on East Colfax Avenue itself and a significant
residential population immediately surrounding East Colfax Avenue, providing limited opportunity for
major new residential developments.
Table 3-1: Population Growth Comparisons 2010-2035
2010

2035

% Change

Study Area
Denver

107,338
600,673

134,647
776,346

25%
29%

Aurora

327,639

520,628

60%

Region

2,885,083

4,348,739

51%

Source: DRCOG

Figure 3-1 illustrates the projected change in population density in the study area between 2010 and
2035. The figure shows that the area immediately around the East Colfax Avenue corridor itself is
forecast to have modest population growth, with larger population increases shown in the Golden
Triangle and Baker neighborhoods, Uptown, and downtown areas of Denver, and in Aurora near the
Anschutz campus. As noted above, this analysis uses DRCOG TAZs selected to represent the study area
shown in Figure 1-2 as closely as possible.
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Figure 3-1: Study Area Population Change 2010-2035

Source: DRCOG

Employment
Table 3-2 shows projected changes in employment in the study area between 2010 and 2035. The table
shows a significantly higher growth rate for employment compared with population in the study area.
Employment in the study area is forecast to increase by two-thirds in the next 25 years, faster than that
forecast for the City and County of Denver as a whole, and comparable to the Denver metro region,
though lower than that forecast for the City of Aurora.
Table 3-2: Employment Growth Comparison 2010-2035
2010

2035

% Change

Study Area

167,649

279,834

67%

Denver

477,004

713,492

50%

Aurora

132,130

284,885

116%

Region

1,561,412

2,575,941

65%

Source: DRCOG

Figure 3-2 illustrates the projected change in employment density in the study area between now and
2035. The figure shows significant employment growth at the Auraria campus and its environs; in
downtown Denver; in the Golden Triangle, Baker, Capitol Hill, and Hale neighborhoods of Denver; and in
the Delmar Parkway neighborhood and Anschutz Medical Campus areas of Aurora. As noted above, this
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analysis uses DRCOG TAZs selected to represent the study area shown in Figure 1-2 as closely as
possible.
Figure 3-2: Study Area Employment Change 2010 – 2035

Source: DRCOG

.
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Zoning
Figure 3-3 illustrates current zoning in the study area. The figure shows the obvious institutional and
commercial zoning on the Auraria campus and in downtown Denver, transitioning to mixed use in the
Uptown and Capitol Hill areas east of downtown. East of York Street, the zoning map shows the
preponderance of shallow-lot mixed use on East Colfax Avenue itself, bordered closely to the north and
south by residential. Additional commercial uses are found in Aurora in the old downtown area,
transitioning to mixed use east of Peoria Street in and around the Anschutz Medical Campus.
Figure 3-3: Study Area Zoning

2
3

1

Major parks

Source: City and County of Denver; City of Aurora

Parks and Open Space
Proximity and impacts to parks and open space can be a significant environmental evaluation factor for
major new transportation investments. They can also be destinations served by those new investments.
Figure 3-3 above also shows open space and major parks in the study area. The figure shows that there
are not significant numbers of tracts of open space directly adjacent to the study area, which is not
unexpected given the urban nature of the study area. The study area is bordered by large and
significant open space areas in Denver including Cheesman Park (number 1 on the map) and City Park
(2), and by smaller more neighborhood-focused parks in Aurora, including Generals Park (3) at the
corner of East Colfax Avenue and Peoria Street near the Anschutz Medical Campus.
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Community Centers
New transportation investments can create impacts in addition to benefits to community centers such
as schools, hospitals, and churches. For example, potential impacts could include noise and vibration,
and potential benefits include better access to community services and activities. Figure 3-4 illustrates
the location of community centers in the study area. The figure shows a relatively large number of
churches located on or very near East Colfax Avenue, but with the majority of facilities (including
schools) located in adjacent neighborhoods. The central libraries of both Denver and Aurora are located
on or near East Colfax Avenue, as are some police and fire facilities. Other major community centers as
noted earlier are hospitals (including National Jewish and the Anschutz Medical Campus).
Figure 3-4: Study Area Community Centers

Source: DRCOG; City and County of Denver; City of Aurora

Commercial Property
Proximity to commercial property and businesses can be an important factor in the performance of a
major transportation investment, which can be evaluated as to its ability to effectively serve those
properties and their employees. Figure 3-5 shows the location of different types of commercial
properties in the study area. The figure shows major concentrations of retail properties on or directly
adjacent to East Colfax Avenue throughout the length of the study area. Additional concentrations of
commercial activity include multi-unit housing (especially in the Capitol Hill area of Denver and in
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western and central Aurora), and a high concentration of office development in the Uptown and Capitol
Hill neighborhoods of Denver north of East Colfax Avenue.
Figure 3-5: Study Area Commercial Property

Source: Xceligent

Why is This Important?
The population and employment maps and tables show moderate population growth along the East
Colfax Avenue corridor but significant employment growth. Much of this new employment is driven by
growth at the Auraria campus and near downtown Denver and near National Jewish Health, and in
Aurora near the Anschutz Medical Campus. Any new transportation investment in the corridor should
be designed to accommodate the needs of that rapidly growing employment base, much of it
institutional in nature and often not matching typical peak-period commute patterns.
In addition, an examination of other socioeconomic factors can play an important role in the
development and evaluation of alternatives for a major transportation investment. In the case of a
transportation investment proposed for East Colfax Avenue, a few major points are worth noting:


Neighborhood character is an important consideration when evaluating major transportation
investments. In the case of the East Colfax study area, its preponderance of residential zoning on
streets immediately adjacent to East Colfax Avenue, combined with its concentration of retail and
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other commercial activity directly on or adjacent to East Colfax, makes it more likely to be
appropriate for a major transportation investment when compared with adjacent streets.
In addition, a lack of major concentrations of parks and community facilities directly on East Colfax
Avenue means that those types of community amenities would likely not be directly affected or
impacted by a major transportation investment. Potential alignments that use streets other than
East Colfax Avenue could potentially have higher impacts, especially to parks and open space.
However, the existence of medical facilities on East Colfax Avenue (primarily National Jewish and
the Anschutz Medical Campus) could result in both benefits (for employee and patient access) and
impacts (primarily related to noise and vibration).

Transportation Conditions
Person Trips
Figure 3-6a summarizes 2010 total daily person trips within (originating and ending in) the DRCOG TAZs
comprising the study area, and Figure 3-6b summarizes trip data for 2035. For purposes of this analysis,
the study area is broken down into four sub-areas:





The Downtown sub-area encompasses all of downtown Denver including the Auraria campus and
parts of the Baker and Golden Triangle neighborhoods
The Urban sub-area encompasses TAZs from Broadway to Colorado Boulevard, including portions of
the Capitol Hill, Uptown, and Congress Park neighborhoods
The Mid sub-area encompasses the remainder of the Denver portion of the study area, from
Colorado Boulevard to the Denver-Aurora border at Yosemite Street
The Aurora sub-area encompasses all portions of Aurora in the study area from Yosemite Street to I225
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Figure 3-6a: Daily Study Area Person Trips, 2010

Source: DRCOG Focus Model

Figure 3-6b: Daily Study Area Person Trips, 2035

Source: DRCOG Focus Model
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The figures show several trends related to person trips in the study area:








Total daily person trips to, from, through, and within the study area increase from 1,005,000 in 2010
to 1,275,800 in 2035, an increase of 27%.
Total daily person trips within (originating and ending) in the study area increase from 168,455 in
2010 to 209,285 in 2035, an increase of 24%.
The two sub-areas with the most internal trips (downtown Denver and Aurora) show major
increases in daily person trips between 2010 and 2035. Trips within the downtown Denver sub-area
grow from 47,000 in 2010 to almost 71,000 in 2035, an increase of just over 50%. Trips within the
Aurora sub-area grow from 25,000 to 34,000 an increase of more than 35%.
The largest number of daily sub-area to sub-area trips occurs between the downtown Denver and
adjacent Urban sub-areas. Those trips grow from almost 32,000 in 2010 (19% of all trips) to just
over 34,000 in 2035 (16% of all trips).
The tables and figures show that a relatively small proportion of daily person trips is made from end
to end in the corridor. In 2010, for example, only 5,050 (or 3%) of all trips are made between the
downtown Denver and Aurora zones; that proportion decreases slightly in 2035.

Existing and Future Transit in the Study Area
Transit Services
Figure 3-7 illustrates the existing primary bus and rail services and future rail services in the study area.
Figure 3-7: Study Area Existing Transit Services

Source: RTD

The figure shows that the study area is served by a large number of east-west and north-south bus
routes, with the 15 and 15L bus routes serving as the ‘spine’ of bus service in the study area along East
Colfax Avenue. The other primary east-west bus routes are the 20 (running on 17th/18th Avenues out of
downtown and on 23rd and 20th Avenues east of City Park, and the 10 (running on 10th Avenue out of
downtown and on 12th and 11th Avenues into Aurora). North-south routes traverse the East Colfax
Corridor along Downing/Corona (route 12), York Street (route 24), Colorado Boulevard (route 32),
Monaco Parkway (route 65), Quebec Street (route 73), Havana Street (route 105), and Peoria Street
(route 121). In addition, buses running on the East Colfax Corridor provide direct connections to the
RTD central light rail lines in and near downtown, and will connect with the new I-225 light rail line in
Aurora upon its opening in 2016.
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Table 3-3 shows existing and future daily ridership for the primary east-west bus routes in the study
area: the 15 (local stops on Colfax), the 15L (limited stops on Colfax), the 10, and the 20.
Table 3-3: Daily Bus Ridership on Primary East-West Routes in Study Area, 2010 and 2035
2010
2035
% increase

Route 15

Route 15L

Route 10

Route 20

Totals

9,539
9,593
0.6%

11,967
16,572
21.7%

3,390
3,352
-1.1%

3,198
4,363
36.4%

28,094
33,880
20.6%

Source: 2010: RTD; 2035: DRCOG Focus Model

The table shows that total transit ridership on the primary east-west bus routes in the study area is
forecast to increase by almost 21% between 2010 and 2035, with the largest percentage increase
occurring on Route 15L (which grows by approximately 4,500 daily riders, or 21.7%). Both Routes 15
and 10 show negligible or even slightly negative growth. Figure 3-8 illustrates the distributions of
transit boardings and alightings along the major east-west bus routes in the East Colfax Corridor in 2010,
analyzed by sub-areas and by direction. Note that the boardings numbers are rounded and the totals do
not exactly match the 2010 totals shown in Table 3-3.
Figure 3-8: Daily Study Area Bus Boardings and Alightings by Sub-Area, 2010

Source: RTD
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The figure shows that the downtown Denver sub-area has the largest number of bus boardings and
alightings, owing to its having the largest employment base in the study area. The Urban sub-area
between downtown and Colorado Boulevard has the second-highest number of boardings and
alightings, followed by the Aurora sub-area.
High-Activity Transit Boarding Locations
Figure 3-9 summarizes major transit boarding data for current bus routes in the East Colfax study area
(Routes 15, 15L, 10, and 20). The figure shows both the Route 15 and 15L stops along East Colfax
Avenue with the highest total daily boarding totals (eastbound and westbound) in addition to the
maximum load points for all four bus routes (defined as the points along the routes with the largest
combined passenger loads throughout the day) based on direction of travel.
Figure 3-9: Study Area High-Activity Bus Stops and Maximum Load Points

Source: RTD

The figure shows that the largest total daily boarding points for the Routes 15 and 15L are primarily at
points with major north-south crossing routes (Broadway, Downing Street, York Street, Colorado
Boulevard, Monaco Parkway, Quebec Street, Havana Street, and Peoria Street). The only high-activity
boarding point without a major north-south crossing route is at Yosemite Street at the Denver-Aurora
border. The figure also shows that the maximum load points for the three local routes in the study area
(10, 15, and 20) are concentrated in the area between Lincoln/Broadway and Downing Street; the
maximum load points for the 15L (limited service) are at Quebec Street and Monaco Parkway.

Traffic Operations
Traffic Volumes
As shown earlier in the study area map in Figure 2-1, the Colfax Corridor Connections study area
consists of several major roadways that are heavily traveled. It is flanked on the west by I-25, the major
north-south interstate freeway in the Denver metro area, and on the east by I-225, a radial interstate
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freeway that connects I-70 (the major east-west freeway in the Denver metro area) with I-25 in the
southern portion of the metro area. East Colfax itself is also a US highway (US 40) that is a major eastwest arterial in the region, flanked by other well-used arterials such as the 13th/14th Avenue one-way
pairs on the south and the by 17th and 18th Avenues on the north, with major north-south arterials (such
as York/Josephine Streets, Colorado Boulevard, Monaco Parkway, Quebec Street, Yosemite Street, and
Peoria Street) crossing at key points along the corridor.
During the past few years, several agencies have conducted traffic counts in the study area. The counts
documented by those agencies (including the Colorado Department of Transportation or CDOT, DRCOG,
the City and County of Denver, and the City of Aurora) are relatively consistent with each other and
provide a good snapshot of traffic volumes along major streets in the study area. Figure 3-9a
summarizes recent-year traffic volumes from counts provided by the four agencies.
Figure 3-9a: East Colfax Avenue Current Daily Traffic Volumes

Sources: CDOT, DRCOG, City and County of Denver, City of Aurora

The figure shows the areas of East Colfax Avenue with the highest daily traffic volumes to be near the
intersection with Speer Boulevard (approximately 40,000 vehicles per day), between Lincoln and
Washington Streets (approximately 30,000 vehicles per day), between Downing and York Streets
(approximately 35,000 vehicles per day), just east of Colorado Boulevard (approximately 32,000 vehicles
per day), between Dayton and Peoria Streets (approximately 32,000 vehicles per day), and between
Peoria Street and I-225 (approximately 36,000 vehicles per day).
Figure 3-9b shows forecast (2035) average daily volume/capacity (v/c) ratios for major roadways in the
study area. A v/c ratio greater than 1 indicates the volume on a roadway segment potentially exceeds
the facility’s capacity. The information in this figure is based on the 2035 DRCOG Focus Model
estimates.
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Figure 3-9b: 2035 Study Area No Action Roadway Volume/Capacity Ratios

Source: DRCOG Focus Model

Intersections
Intersection Level of Service (LOS) is an indicator of overall intersection congestion and delay, calculated
by the number of seconds of traffic delay based on volumes passing through the intersection during the
PM peak hour. Table 3-4 shows the 2013 and 2035 PM peak hour intersection LOS for streets
intersecting East Colfax Avenue.
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Table 3-4: Study Current and Future Intersection Levels of Service (PM Peak Hour)
Intersection w/East Colfax

2013 LOS

2035 LOS

SB Speer Blvd.

C

C

Cherokee St.

A

A

Bannock St.

C

B

Lincoln St.

B

B

Sherman St.

A

A

Grant St.

D

C

Logan St.

C

B

Washington St.

B

B

Clarkson St.

B

B

Downing St.

C

C

York St.

C

B

Josephine St.

C

C

Colorado Blvd.

E

D

Krameria St.

B

A

SB Monaco Pkwy.

C

C

NB Monaco Pkwy.

C

C

Dayton St.

C

C

Del Mar Pkwy.

B

B

Peoria St.

D

D

Potomac St.

E

E

Source: City and County of Denver and City of Aurora traffic counts; VISSIM Traffic Model; 2035 from DRCOG Focus Model

The table shows that the overall growth in traffic in the Colfax corridor will have an impact on
intersection congestion delay. Note that the 2035 intersection LOS calculation is based on DRCOG Focus
Model data. The Focus Model takes into account travel patterns based on future land use and
development, and traffic growth. Therefore, some intersections experience an increase in traffic and
some intersections experience a decrease in traffic congestion.
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Bicycle and Pedestrian Facilities and Connectivity
Figure 3-10 shows the current and planned infrastructure in place for bicycling in the study area. The
map shows that no major bicycle facilities are located on East Colfax Avenue. Instead, East Colfax
Avenue is flanked by several parallel bicycle routes and is crossed by several others. Major observations
include:










Two major east-west parallel bicycle routes near East Colfax Avenue are located along 12th and 16th
Avenues. 17th Avenue east of Colorado Boulevard is proposed for additional bicycle facilities under
the City and County of Denver’s future plans, linking to the City of Aurora’s facility on 17th Avenue
east of Yosemite Street.
East Colfax Avenue is crossed by several north-south routes, with several sharrow routes between
Broadway and Downing, and several signed routes and bicycle lanes along major roadways east of
Downing Street.
A number of additional new routes are proposed along several north-south arterials throughout the
study area (shown as dashed lines in the map), aimed at mitigating or eliminating many gaps in the
bicycle network.
Denver’s B-Cycle network has recently expanded to include facilities on or near East Colfax Avenue
as far east as Colorado Boulevard. However, no facilities are currently located east of Colorado
Boulevard on East Colfax Avenue. B-Cycle staff reports that the organization is currently developing
a five-year expansion plan, but no specific locations have been selected as of yet.
Similarly, bicycle racks in public right-of-way are focused primarily in the western portion of the
study area, indicating a potential need for additional facilities in the eastern portion of the study
area along East Colfax Avenue.
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Source: Denver Moves, Denver B-Cycle, City of Aurora Bicycle Plan

Figure 3-10: Existing and Planned Bicycle Facilities in Study Area
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Why is This Important?
This review of transportation conditions and plans points out the transportation issues that a highcapacity transit investment in the East Colfax Corridor should be designed to address. Some of the
major observations related to transportation conditions include:












Total person trips to, from, through, and within the study area are expected to increase by 27%
between 2010 and 2035, and total person trips within (originating and ending) the study area are
expected to increase by 24%, in line with the roughly 20-30% increase in person trips forecast by
Denver’s Strategic Transportation Plan.
The two sub-areas with the most internal trips (downtown Denver and Aurora) show major
increases in person trips between 2010 and 2035 (with internal downtown trips increasing by 50%,
and internal Aurora trips increasing by more than 35%).
A relatively small proportion of person trips is made from end to end in the corridor (roughly 3% of
all trips travel between the Aurora section to downtown Denver), indicating a significant amount of
local trip-making throughout the study corridor.
Total transit ridership on the primary east-west bus routes in the study area is forecast to increase
by almost 21% over the next two decades, roughly corresponding to the forecast increase in total
person-trips.
The peak loading points for local east-west bus transit routes in the study area are focused in the
western portion of the area, between Lincoln/Broadway and Downing Street.
Roadway congestion is forecast to generally worsen slightly throughout the study area.
The ongoing implementation of a number of infrastructure and operational improvements aimed at
facilitating and enhancing pedestrian and bicycle movement throughout the corridor can be a good
“starting point” for additional improvements that may be examined to enhance connectivity to a
potential high-capacity transit improvement along East Colfax Avenue.
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4 Evaluation Process and Initial Alternatives Considered
Introduction
This chapter contains the following elements:






A summary of the evaluation criteria used in general and for Screen 1
A description of the mode/vehicle technology options considered during Screen 1
A summary of the evaluation results for Screen 1
A description of the route/alignment options under consideration
Preliminary recommendations on packaging of mode/vehicle technology options and
route/alignment options to carry forward into the Screen 2 evaluation process

Overview of Evaluation Process
The overall evaluation framework for this proposed project follows a traditional alternatives analysis
process that starts with a broad “universe” of alternatives and that proceeds through a multi-step
screening process. As shown in Figure 4-1, each succeeding level of screening results in a decreasing
number of alternatives as well as an increasing number of evaluation criteria, with the evaluation
criteria becoming more complex, detailed, and quantifiable as the process moves forward. Screen 1
consists of a simple “pass/fail” test of each stand-alone technology option to determine if it is
appropriate to carry forward into Screen 2 for development into technology-route/alignment
combinations for further analysis
Figure 4-1: Overview of Evaluation Process

Alternatives

Evaluation
Criteria

Decreasing number of alternatives

Increasing number of criteria

Screen 2
Screen 1
(pre-screening) (conceptual)
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Six categories of evaluation criteria are proposed for this proposed project, as shown in Table 4-1.
Table 4-1: Proposed Evaluation Criteria Categories and Descriptions
Category
Mobility
Environmental
(Social/Community)
Environmental (Natural)

Description
Measures the benefits and impacts of the proposed project to users of the
corridor’s transportation network, including transit users, auto drivers and
passengers, pedestrian, and cyclists.
Measures the benefits and impacts of the proposed project on health,
safety, community cohesion, economics, heritage, and the overall built
environment.
Measures the benefits and impacts of the proposed project on the natural
environment.

Fiscal

Measures the fiscal benefits and impacts of the proposed project on
individual users, implementing agencies, and the region as a whole.

Urban Character

Measures the benefits and impacts of the proposed project on local land
uses and the urban environment.

Deliverability

Measures broad issues associated with delivering or implementing the
proposed project, including technical or engineering challenges in building
or operating the proposed project, likely construction impacts, and the level
of community and stakeholder acceptance.

Screen 1 Criteria
Screen 1 criteria have been developed to provide a simple – often
qualitative - “pass/fail” conclusion for each alternative relative to
each criterion. Those criteria (listed by category) are:




What evaluation criteria were
important to the public?
The project team reviewed the
proposed evaluation process and
criteria with project stakeholders and
the general public. Key issues of
concern that were reflected in the
criteria included traffic impacts and
economic development potential.

Mobility:
 Trip capacity – does the alternative provide the required
trip capacity to meet forecast demand for the East Colfax
corridor by 2030 (a 20-30% person-trip increase)?
 Multi-modal – does the alternative provide the opportunity for implementing, integrating with,
or providing connectivity to a variety of modal options?
 Connectivity and accessibility – does the alternative provide the opportunity to provide
seamless, efficient, and safe connectivity and accessibility for all modes, including pedestrians
and bicyclists, auto users, and transit users in or accessing the study corridor?
Environmental (social/community):
 Does the alternative have any evident or obvious environmental fatal flaws in areas such as
health, safety, community cohesion, economics, heritage, and the overall built environment? Is
the alternative consistent with the goals and principles of local and regional plans, including
transportation plans, zoning plans, and comprehensive plans?
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Is the alternative consistent with the goals and principles of the federal Partnership for
Sustainable Communities program, focused on providing more transportation choices,
promoting equitable and affordable housing, enhancing economic competitiveness, supporting
existing communities, coordinating policies and leveraging investment, and valuing communities
and neighborhoods?
Environmental (natural):
 Does the alternative have any evident or obvious environmental fatal flaws in areas such as
biological resources and wildlife, wetlands, or other natural resource areas?
Fiscal:
 Does the alternative have a reasonable capital and/or operating cost per added capacity relative
to other options?
Urban Character:
 Would the alternative, if implemented, require any obvious and significant ROW or property
acquisitions?
 Is the alternative consistent with existing neighborhood urban design and local development
plans and standards?
Deliverability:
 Is the alternative constructable? In other words, are there any natural or built barriers or
features that would serve as major obstacles to the ability to construct an alternative within a
reasonable budget and a reasonable schedule?
 Does the alternative consist of a mode or technology that has been proven in day-to-day service
in a comparable application (a congested, built urban corridor similar to the project study area).

Screen 1 Process for Mode/Vehicle Technology Options
Mode/Vehicle Technology Options Evaluated
A large number of mode/vehicle technology options were developed for consideration in this process.
These options were derived from other recent alternatives analysis projects, including those in the
Denver metro area, and from other trends observed in the worldwide transportation industry in recent
years. The mode/vehicle technology options considered in Screen 1 were divided into two categories:




Traditional urban roadway corridor mode/vehicle technology options are those modes or vehicle
technologies typically found in a congested urban roadway corridor similar to the East Colfax study
area.
Non-traditional urban roadway corridor mode/vehicle technology options are those modes or
vehicle technologies typically in use in transit applications in other cities and systems but not
typically found in a congested urban roadway corridor similar to the East Colfax study area.
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Traditional Urban Roadway Corridor Mode/Vehicle Technology Options
A total of five different mode/vehicle technology options were considered in the ‘traditional’ category,
with some in different vertical applications. The five options in this category are:






Roadway expansion
Enhanced Bus
Bus Rapid Transit
Modern Streetcar
Light Rail

Roadway Expansion
Roadway expansion (see Table 4-2) is the most common method used to provide increased capacity in
urban corridors, through minor changes such as roadway design or geometry (including re-striping) and
changes to or elimination of parking, up to and including total reconstruction and expansion to add
lanes to existing roadway sections (including changes to utilities, drainage, and sidewalks, often
accompanied by additional property or ROW).
Table 4-2: Roadway Expansion – Key Features
Feature

Description

Typical construction costs/mile

$1-$10 million per lane mile depending on extent
of construction (including drainage changes,
changes in sidewalks, etc.)

Typical maximum operating speeds

City street speeds

Typical distance between station/stops

NA

Types of alignments/guideways

City street lane

Typical vehicle length

NA

Typical passenger capacity/vehicle

NA

Typical power source

NA

Example cities/systems in use

NA
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Enhanced Bus
Enhanced Bus systems (see Table 4-3) are a considerable
step above existing bus service through the provision of
limited stops and (usually) Transit Signal Priority to
provide some travel time advantage over existing or
traditional bus service. In addition, Enhanced Bus service
generally includes investments in passenger amenities,
including unique vehicles (most recently low-floor buses),
vehicle and system branding, enhanced stops/shelters,
ticket vending at stops (often with wayside ticket
collection to facilitate more rapid boarding), real-time
passenger information, and other passenger
enhancements.
Table 4-3: Enhanced Bus - Key Features
Feature

Description

Typical construction costs/mile

$1-10 million (two-way service) depending on
amenities

Typical maximum operating speeds

City street speeds

Typical distance between station/stops

¼-2 miles depending on application

Types of alignments/guideways

Shared roadway with operational enhancements

Typical vehicle length

40-70 feet

Typical passenger capacity/vehicle

60-80

Typical power source

Diesel, natural gas, or overhead electric

Example cities/systems in use

Tampa, Los Angeles

Bus Rapid Transit
Bus Rapid Transit (BRT) is similar in many respects to
enhanced bus with one crucial difference: it must either
include a semi-exclusive or exclusive guideway for at least
some portion of the route. This mirrors the current definition
of FTA BRT projects that states that, to be eligible for New
Starts/Small Starts funding, a project must be “a bus system
in which the majority of each line operates in a separated,
dedicated, right-of-way for transit during peak periods and
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includes features that emulate the services provided by rail transit, including— defined stations; traffic
signal priority; short headways for a substantial part of weekdays and weekend days; and any other
features necessary to produce high-quality transit services that emulate the services provided by rail
transit.” In addition, FTA’s new Small Starts guidance allows funding for a “corridor-based bus rapid
transit project,” defined as a bus capital project not in an exclusive guideway for the majority of the
alignment, and that “represents a substantial investment in a defined corridor as demonstrated by
features such as park-and-ride lots, transit stations, bus arrival and departure signage, intelligent
transportation systems technology, traffic signal priority, off-board fare collection, advanced bus
technology, and other features that support the long-term corridor investment.” BRT systems most
often operate in a surface-running, on-street environment, but also could operate in a variety of vertical
environments, including tunnels (typically five to ten times the cost of surface running) and elevated
structures (typically three to ten times the cost of surface-running). Table 4-4 summarizes the key
features of BRT.
Table 4-4: Bus Rapid Transit - Key Features
Feature

Description

Typical construction costs/mile

$2-$20 million/mile (two-way service) depending
on amenities

Typical maximum operating speeds

City street and/or freeway speeds

Typical distance between station/stops

¼-2 miles depending on application

Types of alignments/guideways

Semi-exclusive or exclusive for some portion of
route, with operational enhancements

Typical vehicle length

40-70 feet

Typical passenger capacity/vehicle

60-80

Typical power source

Diesel, natural gas, or overhead electric

Example cities/systems in use

Los Angeles, Fort Collins, Eugene

Modern Streetcar
Modern Streetcar systems (see Table 4-5 for
key features) typically operate in focused
urban corridors and are aimed at providing
supplemental capacity to existing transit
networks, filling ‘gaps’ that are not being
served by existing transit networks, and
providing both short-distance and longdistance trips in urban corridors. Recent
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examples in Portland, Seattle, and Tacoma have served as urban circulators, connecting key activity
centers in relatively short corridors. Newly emerging applications may include a European-style
combination urban circulator and longer-distance trip provider. Modern Streetcars (defined as such to
distinguish “modern” vehicles from smaller “vintage replica” vehicles seen in cities such as Little Rock)
can operate in a shared-traffic roadway environment (as is often the case in downtown circulators) or
semi-exclusive or exclusive guideway environments for higher speeds and better travel times. Modern
Streetcars typically operate in single-car consists though can be coupled if needed (and if the cars are
constructed for coupling).
Modern Streetcar systems most often operate in a surface-running, on-street environment, but also
could operate in a variety of vertical environments, including tunnels (typically five to ten times the cost
of surface running) and elevated structures (typically three to ten times the cost of surface running).
Table 4-5: Modern Streetcar - Key Features
Feature

Description

Typical construction costs/mile

$30-$60 million/mile (two-way service) depending
on amenities

Typical maximum operating speeds

45-55 mph

Typical distance between station/stops

¼ to ½ mile depending on application

Types of alignments/guideways

Shared roadway, semi-exclusive, or exclusive

Typical vehicle length

60-120 feet

Typical passenger capacity/vehicle

60-100

Typical power source

Typically overhead electric but could operate on
battery power or ground-level power for short
distances

Example cities/systems in use

Portland, Seattle, Tacoma

Light Rail
Light Rail (see Table 4-6 for key features) is a
familiar technology in the Denver area, with
the Regional Transportation District (RTD)
having operated light rail service since 1994.
Light Rail typically serves longer-distance
corridors, with stations typically a mile apart
for maximum operating efficiency, but can
operate in congested urban corridors as a
quasi-urban circulator similar to its operation
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in downtown Denver (with stations often two blocks apart). The current RTD fleet utilizes high-floor
cars, requiring a high-block or ramp for ADA boarding at stations, though the trend in newer systems in
the US is to use low-floor cars to allow curbside boarding and less infrastructure at stations. Some Light
Rail systems that started out with high-floor cars (such as Portland) have introduced low-floor cars on
newer lines that do not interact with the high-floor car system. Theoretically, that could be the case for
a Light Rail system operating in the East Colfax study area, though the most efficient operations scheme
for Light Rail in the corridor would be interlining and integration with the existing RTD system and fleet.
Light Rail typically operates in two- to four-car consists though can operate in single-car consists where
loads are lighter. Light Rail systems most often operate in a surface-running, semi-exclusive or exclusive
guidway environment, but also could operate in a variety of vertical environments, including tunnels
(typically five to ten times the cost of surface running) and elevated structures (typically three to ten
times the cost of surface running).
Table 4-6: Light Rail - Key Features
Feature

Description

Typical construction costs/mile

$40-$80 million/mile (two-way service) depending
on amenities

Typical maximum operating speeds

55-65 mph

Typical distance between station/stops

½ mile to 1 mile

Types of alignments/guideways

Semi-exclusive or exclusive

Typical vehicle length

90-120 feet

Typical passenger capacity/vehicle

80-100

Typical power source

Overhead electric

Example cities/systems in use

Denver, Portland, Dallas, Charlotte

Non-Traditional Urban Roadway Corridor Mode/Vehicle Technology Options
A total of seven different mode/vehicle technology options were considered in the ‘non-traditional’
category, with some in different vertical applications. The options in this category are:








Commuter Rail
Heavy Rail
Magnetic Levitation (MagLev)
Monorail
Automated Guideway Transit
Personal Rapid Transit
Gondola
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Commuter Rail
Commuter Rail (see Table 4-7 for key features) is typically defined as higher-speed, higher-capacity
transit service designed to serve longer travel corridors and major activity centers such as downtowns
and outlying population or employment centers. It can cross streets at-grade though in high-auto-traffic
environments is often constructed with grade separations. It can operate as locomotive-hauled coaches
(often with bi-level passenger coaches), or self-propelled diesel multiple units (DMUs) or electricmultiple units (EMUs), the latter being the technology
to be used in RTD’s East Rail Line and Gold Line systems
scheduled to open in 2016. It can operate in multi-car
consists depending on load requirements.
Commuter Rail typically operates in a railroad corridor
or environment, though it also can operate in exclusive
guideway and in a variety of vertical alignments
(including tunnel or elevated structure, with a
corresponding increase in cost of three to ten times
that of a surface alignment).
Table 4-7: Commuter Rail - Key Features
Feature

Description

Typical construction costs/mile

$20-$60 million per mile

Typical maximum operating speeds

70-80 mph

Typical distance between station/stops

1-3 miles

Types of alignments/guideways

Exclusive, usually in railroad ROW

Typical vehicle length

100 feet (often bi-level coaches)

Typical passenger capacity/vehicle

100+

Typical power source

Diesel or overhead electric

Example cities/systems in use

Los Angeles, Salt Lake City, Seattle, Dallas-Fort
Worth

Heavy Rail
Heavy Rail (see Table 4-8 for key features) is a highcapacity, relatively high-speed vehicle technology that
uses third-rail electric power; consequently, it operates
entirely in exclusive guideway, usually a tunnel or
elevated structure (with some surface applications such
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as a freeway median as is the case on some segments of the Washington, D.C., system). It typically
operates in eight-to-ten car consists in dense urban environments with high service frequencies during
peak periods.
Table 4-8: Heavy Rail - Key Features
Feature

Description

Typical construction costs/mile

$40-$100 million per mile

Typical maximum operating speeds

50-60 mph

Typical distance between station/stops

1-3 miles

Types of alignments/guideways

Exclusive

Typical vehicle length

100 feet

Typical passenger capacity/vehicle

100+

Typical power source

Usually third-rail electric

Example cities/systems in use

Washington, Atlanta, San Francisco

MagLev
Magnetic Levitation (or MagLev) trains are suited
primarily for high-speed corridors with large
passenger loads over long distances. MagLev
typically uses ma gnetic suspension on a beam or
other similar electric propulsion system. Only one
major revenue-service MagLev train operates in the
world – connecting Shanghai, China’s, downtown
and airport, though other MagLev systems have
been proposed in the US and elsewhere in the last
few years. Other smaller MagLev systems exist in
other locations but they are primarily test vehicles on short track segments. Because of their beam
power configuration, MagLev trains are completely grade separated and typically would operate in a
tunnel or elevated structure. Table 4-9 shows key features of MagLev.
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Table 4-9: MagLev - Key Features
Feature

Description

Typical construction costs/mile

$100+ million per mile

Typical maximum operating speeds

200 mph+

Typical distance between station/stops

5-20 miles

Types of alignments/guideways

Exclusive

Typical vehicle length

100-200 feet

Typical passenger capacity/vehicle

100+

Typical power source

Electric magnetic levitation

Example cities/systems in use

Shanghai

Monorail
Monorail (see Table 4-10) is a transit mode typically u
sed in short-haul, focused applications in dense activity
centers such as amusement parks, airports, and
entertainment districts. It is fully grade separated,
usually in an aerial structure, likely with a significant
ground footprint for aerial structures and station access.
The only recent monorail construction project in the US
was for the Las Vegas strip in 2004.
Table 4-10: Monorail - Key Features
Feature

Description

Typical construction costs/mile

$40-$80 million per mile

Typical maximum operating speeds

50-60 mph

Typical distance between station/stops

½-2 miles

Types of alignments/guideways

Exclusive

Typical vehicle length

60-100 feet

Typical passenger capacity/vehicle

50-100

Typical power source

Electric power on beam

Example cities/systems in use

Las Vegas
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Automated Guideway Transit
Automated Guideway Transit (AGT) is a transit
mode often used in high-density urban corridors
or activity centers (such as airports) but is entirely
in exclusive guideway (either in tunnel or aerial
structure). They can operate in multi-car consists
and are referred to as “automated” because they
do not need or use on-board operators – all
operations are handled remotely at a central
control center. The most recent example of an
AGT system in North America is the Canada Line
linking Vancouver’s airport with that city’s downtown. Table 4-11 shows key features of AGT.
Table 4-11: Automated Guideway Transit - Key Features
Feature

Description

Typical construction costs/mile

$40-$150 million per mile

Typical maximum operating speeds

50-70 mph

Typical distance between station/stops

1-2 miles

Types of alignments/guideways

Exclusive

Typical vehicle length

60-150 feet

Typical passenger capacity/vehicle

50-100

Typical power source

Third-rail electric

Example cities/systems in use

Vancouver BC

Personal Rapid Transit
Personal Rapid Transit (PRT) is a transit mode
focused on providing short trips to small numbers of
riders in a mostly point-to-point fashion. It typically
uses an exclusive guideway (usually aerial, with
corresponding ground footprints for structures and
station access) and can use rubber-tired or steelwheel vehicles, usually with a third-rail power
system. A PRT test track has been in operation at
West Virginia University since the mid-1970s. The
most recent application of PRT is a rubber-tired
system serving Heathrow Airport in London. Table 412 shows key features of PRT
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Table 4-12: Personal Rapid Transit - Key Features
Feature

Description

Typical construction costs/mile

$20-$60 million per mile

Typical maximum operating speeds

30-40 mph

Typical distance between station/stops

1/4 – 1/2 mile

Types of alignments/guideways

Exclusive

Typical vehicle length

20-30 feet

Typical passenger capacity/vehicle

5-10

Typical power source

Electric power

Example cities/systems in use

Typically airport applications

Gondola
Gondola (also often called an “aerial
ropeway”) is a transportation mode most
often used in ski resorts but also recently
used in Portland, OR, to connect that city’s
streetcar system with a medical center
located on a hill above the streetcar
terminus. That system cost $57 million and is
approximately ¾ of a mile in length. A more
typical urban application has been estimated
at approximately $20 million per mile. The
aerial nature of the system results in a likely
significant ground footprint for aerial
structures and station access. Table 4-13 shows key features of Gondola applications.
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Table 4-13: Gondola - Key Features
Feature

Description

Typical construction costs/mile

$10-$50 million per mile

Typical maximum operating speeds

5-20 mph

Typical distance between station/stops

1/4 – 1/2 mile

Types of alignments/guideways

Exclusive (all aerial)

Typical vehicle length

10-30 feet

Typical passenger capacity/vehicle

10-60 depending on car size

Typical power source

Electric power pulling cable

Example cities/systems in use

Ski resorts, Portland

Mode/Vehicle Technology Screen 1 Results
Each mode/vehicle technology option was examined using the
How did the public help shape
Screen 1 categories and criteria as shown in the following tables. To
the Screen 1 evaluation process?
ensure that all options were considered and evaluated objectively,
In discussing the Screen 1 evaluation
many mode/vehicle technology options were divided into subprocess with project stakeholders
categories depending on typical “vertical” alignments (in most cases,
and the general public, the project
tunnel, surface-running, or elevated structures). During Screen 1,
team added ‘vertical’ alignments into
options are generally evaluated on a “pass-fail” basis, with “pass”
the process to compare high-capacity
being denoted by dark green and “fail” being denoted by dark red.
grade separated options (in tunnel or
elevated structures) with surfaceHowever, in some cases, degrees of success or failure are noted due
running options.
to the many nuances of mode/technology application and their
vertical alignments. Some are rated medium-high (light green),
neutral (yellow), or medium-low (orange) to reflect those nuances. Regardless, using the “pass-fail”
methodology, any option with a “fail” in any category is deemed to fail Screen 1 entirely.
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Traditional Urban Roadway Corridor Mode/Vehicle Technology Options

Tunnel

Surface

Elevated

Tunnel

Surface

Elevated

Light Rail

Elevated

Modern Streetcar

Surface

Bus Rapid Transit
Tunnel

Enhanced Bus

Roadway
Expansion

Table 4-14: Traditional Urban Roadway Corridor Mode/Vehicle Technology Options: Mobility Screen 1
Results

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

Trip capacity
Multi-modal
opportunities
Connectivity/
accessibility
SUMMARY









PASS

PASS

Trip capacity: Each option was rated on its ability to provide the required trip capacity forecast for
the East Colfax corridor by 2030 (20-30% trip increase). All options were seen as being able to
provide sufficient trip capacity to fulfill this criterion.
Multi-modal opportunities: Each option was rated on the opportunity it provides for
implementing, integrating with, or providing connectivity to a variety of modal options. All options
were rated as being able to meet that criterion by providing relatively equal abilities to integrate
with or connect to other modes in the study area.
Connectivity and accessibility: The options were rated as to their ability to provide seamless,
efficient, and safe connectivity and accessibility for pedestrians and bicyclists and for transit users in
or accessing the study corridor. All options passed this screening, though the BRT, Modern Streetcar
and Light Rail options in tunnel or elevated were seen as being less advantageous to connectivity
and accessibility than street-running options primarily due to their grade separation issues; any
connections to alternative modes or transit would be slightly more expensive and less convenient
for any option in a tunnel or elevated structure compared to street-running options.
Overall: All of the traditional mode/vehicle options were rated as passing the Mobility elements of
the Screen 1 process.
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Tunnel

Surface

Elevated

Tunnel

Surface

Elevated

Light Rail

Elevated

Modern Streetcar

Surface

Bus Rapid Transit
Tunnel

Enhanced Bus

Roadway
Expansion

Table 4-15: Traditional Urban Roadway Corridor Mode/Vehicle Technology Options: Environmental
(Social/Community) Screen 1 Results

PASS

PASS

FAIL

PASS

PASS

FAIL

PASS

PASS

FAIL

Fatal Flaws
Consistency
with local and
regional plans
Consistency
with federal
livability
principles
SUMMARY







FAIL

PASS

Fatal flaws: Each option was rated as to any evident or obvious environmental fatal flaws in areas
such as health, safety, community cohesion, economics, heritage, and the overall built environment.
Roadway expansion did not pass this criterion primarily because it would result in significant impacts
to historic resources as a result of the need to acquire additional right-of-way. Similarly, any
elevated structures in study area corridors would have potential visual and historic impacts due to
the extensive aerial construction required. Options in tunnels were evaluated as neutral in this
regard; the impacts of sub-surface construction depend on the construction methods utilized (for
example, underground boring might have minimal impacts, while cut-and-cover construction could
potentially have major fatal flaws due to its impacts on historic structures and other social impacts).
Consistency with local and regional plans: Each option was evaluated as to its consistency with the
goals and principles of local and regional plans, including transportation plans, zoning plans, and
comprehensive plans. Roadway expansion failed this evaluation in that additional roadway capacity
is in direct conflict with the City and County of Denver’s Strategic Transportation Plan, which calls for
additional person-trip capacity without additional property or right-of-way. The remaining options
passed this screening. Any surface-running transit option would be consistent with the Strategic
Transportation Plan, while transit options in tunnels or elevated structures - while not explicitly
proposed in any local or regional plans - are not necessarily inconsistent with any of those plans.
Consistency with federal livability principles: The options were examined as to their consistency
with the goals and principles of the federal Partnership for Sustainable Communities program,
focused on providing more transportation choices, promoting equitable and affordable housing,
enhancing economic competitiveness, supporting existing communities, coordinating policies and
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leveraging investment, and valuing communities and neighborhoods. Except for roadway expansion
(which failed due to its probable requirement for additional right-of-way and properties), none of
the options examined were inconsistent with those principles, though transit options in tunnel and
elevated structures were downgraded slightly from street-running options due to their more limited
accessibility and connectivity to new development and housing.
Overall: Roadway expansion and transit options in elevated structures failed this evaluation
primarily due to their potential impacts on historic structures; all other options passed.

Tunnel

Surface

Elevated

Tunnel

Surface

Elevated

Light Rail

Elevated

Modern Streetcar

Surface

Bus Rapid Transit
Tunnel

Enhanced Bus

Roadway
Expansion

Table 4-16: Traditional Urban Roadway Corridor Mode/Vehicle Technology Options: Environmental
(Natural) Screen 1 Results

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

Fatal Flaws
SUMMARY





FAIL

PASS

Fatal flaws: Each option was rated as to any evident or obvious environmental fatal flaws in areas
such as biological resources and wildlife, wetlands, or other natural resource areas. Roadway
expansion failed this evaluation primarily due to its potential impact on parks in the study area that
could be affected through the additional right-of-way or properties required. All other options
passed this evaluation, though options running in tunnel or elevated structure were deemed slightly
less positive than street-running options due to additional construction requirements that could
have some impact on natural resources.
Overall: All options except roadway expansion were evaluated as passing this criterion.
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Tunnel

Surface

Elevated

Tunnel

Surface

Elevated

Light Rail

Elevated

PASS

Modern Streetcar

Surface

PASS

Bus Rapid Transit
Tunnel

Reasonable
cost per
capacity
improvement
SUMMARY

Enhanced Bus

Roadway
Expansion

Table 4-17: Traditional Urban Roadway Corridor Mode/Vehicle Technology Options: Fiscal Screen 1
Results

FAIL

PASS

FAIL

FAIL

PASS

FAIL

FAIL

PASS

FAIL

Reasonable costs per capacity improvement: Each option was rated according to its capital and/or
operating cost per added capacity relative to other options. Roadway expansion, enhanced bus, and
all transit options in surface-running environments passed this evaluation. Any transit option in a
tunnel or elevated structure was deemed to have failed this evaluation. Any transit option in a
tunnel is estimated to cost five to ten times a comparable surface-running option, and any elevated
options are estimated to cost from three to ten times any surface-running option. Surface-running
Light Rail was deemed slightly less positive than other transit options in this evaluation as its permile capital cost is double that of typical Modern Streetcar systems and triple (or higher) that of
recent BRT systems.
Overall: Roadway expansion and enhanced bus options passed this evaluation, as did BRT, Modern
Streetcar, and Light Rail in street-running environments. Transit options in tunnel or elevated
structures failed this evaluation due to their order-of-magnitude difference in capital costs
compared with surface-running options.
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Tunnel

Surface

Elevated

Tunnel

Surface

Elevated

Light Rail

Elevated

PASS

Modern Streetcar

Surface

FAIL

Bus Rapid Transit
Tunnel

Significant
right-of-way
or property
acquisitions
Consistency
with
neighborhood
plans
SUMMARY

Enhanced Bus

Roadway
Expansion

Table 4-18: Traditional Urban Roadway Corridor Mode/Vehicle Technology Options: Urban Character
Screen 1 Results

PASS

PASS

FAIL

PASS

PASS

FAIL

PASS

PASS

FAIL

Right-of-way or property acquisitions: Each option was evaluated as to evident requirements for
any obvious and significant right-of-way or property acquisitions. Roadway expansion failed this
evaluation as any roadway capacity expansion would almost certainly require new right-of-way or
properties in direct conflict with the Denver Strategic Transportation Plan. Transit options in
elevated structures failed this evaluation also because of the need for additional right-of-way for
structure and station/access construction. Transit options in tunnel were given a “neutral” rating;
tunnel options and their station access points could be designed to minimize property impacts, but
until more detailed engineering is conducted, those impacts are uncertain. Enhanced Bus and BRT
on surface passed this evaluation. Modern Streetcar and Light Rail also passed, though
downgraded slightly. Modern Streetcars could potentially require additional property for a
maintenance facility, though an exact location and any potential ability to share a facility with RTD
are pending additional analysis. Light Rail passenger stations would likely have some small impact
on sidewalks and streets and possibly other aspects of the urban environment.
Consistency with neighborhood plans: The options were screened as to their consistency with
existing neighborhood urban design and local development plans and standards. Roadway
expansion failed this evaluation since this option would be in direct conflict with the Denver
Strategic Transportation Plan. Transit options in tunnel were given a “neutral” rating since the
impact of passenger station access is unknown and could potentially be mitigated. And transit
options in elevated structures failed this evaluation since they would limit access and connectivity
because of aerial stations, and aerial structures would be inconsistent with most neighborhood
urban design standards and principles (especially in historic districts).

Page | 43

Colfax Corridor Connections Alternatives Analysis



Overall: Roadway expansion and transit options in elevated structures failed this evaluation
primarily due to their extensive property requirements for guideway structures and stations; all
other options passed, though transit options in tunnel were deemed less advantageous since their
impacts on property and neighborhoods are uncertain.







Tunnel

Surface

Elevated

Tunnel

Surface

Elevated

Light Rail

Elevated

PASS

Modern Streetcar

Surface

PASS

Bus Rapid Transit
Tunnel

Constructability
Proven
technology
SUMMARY

Enhanced Bus

Roadway
Expansion

Table 4-19: Traditional Urban Roadway Corridor Mode/Vehicle Technology Options: Deliverability
Screen 1 Results

PASS

PASS

FAIL

PASS

PASS

FAIL

PASS

PASS

FAIL

Constructability: Each option was examined as to the presence of any natural or built barriers or
features that would serve as major obstacles to the ability to construct an alternative within a
reasonable budget and a reasonable schedule. In the proposed project’s study area, there are no
known major natural or built obstacles to construction such as significant grade changes or major
water crossings, so all tunnel and surface-running options were evaluated as passing this criterion,
though tunnel options were rated as “neutral” as the impacts of sub-surface construction depend on
the construction methods utilized (for example, underground boring might have minimal impacts,
while cut-and-cover construction could potentially have major construction impacts). Fixed
guideway transit options in street-running environments passed but were downgraded slightly as
any fixed guideway would have some construction impacts on the local environment. Transit
options in elevated structures were evaluated as failing this criterion; while there are no major
physical or natural barriers to construction, implementing an aerial fixed guideway in a congested
urban environment would have significant construction impacts.
Proven technology: Each mode/vehicle option was evaluated as to its history as a mode that has
been proven in day-to-day service in a comparable application (a congested, built urban corridor
similar to the East Colfax study area). All options were seen as passing this evaluation, as all modes
are in revenue service in similar urban corridors in many locations in the US and around the world.
Overall: All mode/vehicle options except transit options in elevated structure were evaluated as
passing this category of criteria.
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Tunnel

Surface

Elevated

Tunnel

Surface

Elevated

Light Rail

Elevated

Modern Streetcar

Surface

Bus Rapid Transit
Tunnel

Enhanced Bus

Roadway
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Table 4-20: Traditional Urban Roadway Corridor Mode/Vehicle Technology Options: Combined (all
categories) Screen 1 Results

FAIL

PASS

FAIL

FAIL

PASS

FAIL

FAIL

PASS

FAIL

Mobility
Environmental
(Social/
Natural)
Environmental
(Natural)
Fiscal
Urban
Character
Deliverability
OVERALL

FAIL

PASS

Modes/technologies that failed Screen 1:




Roadway expansion, due to potential environmental impacts, impacts to urban form and
neighborhoods, and deliverability (including construction impacts).
Bus Rapid Transit, Modern Streetcar, and Light Rail in tunnel due to their capital cost for potential
capacity improvements relative to other options.
Bus Rapid Transit, Modern Streetcar, and Light Rail in elevated structure due to their
social/community environmental impacts, capital cost per capacity improvement, impacts on
neighborhoods, and potential construction impacts.

Modes/technologies that passed Screen 1:



Enhanced Bus
Bus Rapid Transit, Modern Streetcar, and Light Rail in street-running environments
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Non-Traditional Urban Roadway Corridor Mode/Vehicle Technology Options
Table 4-21: Non-Traditional Urban Roadway Corridor Mode/Vehicle Technology Options: Mobility
Screen 1 Results

Elevated

Tunnel

Elevated

Elevated

Tunnel

Elevated

Tunnel

Elevated

Elevated

Gondola

Tunnel

Personal
Rapid
Transit

Elevated

Automated
Guideway
Transit

Surface

MagLev

Monorail

Tunnel

Commuter Rail

Heavy
Rail

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

Trip capacity
Multi-modal
opportunities
Connectivity/
accessibility
SUMMARY









Trip capacity: Each option was rated on its ability to provide the required trip capacity forecast for
the East Colfax Corridor by 2030 (20-30% trip increase). All options were seen as being able to
provide sufficient trip capacity to fulfill this criterion except for personal rapid transit (its small
vehicles preclude significant overall trip capacity increases).
Multi-modal opportunities: Each option was rated on the opportunity it provides for
implementing, integrating with, or providing connectivity to a variety of modal options. All options
were rated as being able to fulfill that criterion by providing relatively equal abilities to integrate
with or connect to other modes in the study area.
Connectivity and accessibility: The options were rated as to their ability to provide the opportunity
to provide seamless, efficient, and safe connectivity and accessibility for pedestrians and bicyclists
and for transit users in or accessing the study corridor. All options failed this screening. Commuter
Rail, Heavy Rail, and MagLev did not meet this criterion primarily due to the relatively long distances
between passenger stations required for efficient operations. Monorail, Automated Guideway
Transit, Personal Rapid Transit, and Gondola failed this criterion primarily due to their requirement
for above-grade passenger stations with extensive infrastructure for access, limiting the ability to
provide convenient connectivity in a congested urban environment.
Overall: All of the non-traditional mode/vehicle options were rated as failing the Mobility elements
of the Screen 1 process primarily due to station spacing and/or grade separation requirements.
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Table 4-22: Non-Traditional Urban Roadway Corridor Mode/Vehicle Technology Options:
Environmental (Social/Community) Screen 1 Results
Heavy
Rail

Tunnel

Elevated

Elevated

Tunnel

Elevated

Tunnel

Elevated

Elevated

Gondola

Elevated

Personal
Rapid
Transit

Tunnel

Automated
Guideway
Transit

Elevated

Monorail

Surface

MagLev

Tunnel

Commuter Rail

PASS

FAIL

FAIL

PASS

FAIL

FAIL

FAIL

FAIL

PASS

FAIL

PASS

FAIL

FAIL

Fatal Flaws
Consistency
with local and
regional plans
Consistency
with federal
livability
principles
SUMMARY







Fatal flaws: Each option was rated as to any evident or obvious environmental fatal flaws in areas
such as health, safety, community cohesion, economics, heritage, and the overall built environment.
Options in tunnels were evaluated as neutral in this regard; the impacts of sub-surface construction
depend on the construction methods utilized (for example, underground boring might have minimal
impacts, while cut-and-cover construction could potentially have major fatal flaws due to its impacts
on historic structures and other social impacts). All surface-running and elevated options failed this
criterion primarily due to potential impacts on historic properties as a result of extensive
infrastructure required for guideways and/or stations.
Consistency with local and regional plans: Each option was evaluated as to its consistency with the
goals and principles of local and regional plans, including transportation plans, zoning plans, and
comprehensive plans. All options passed this criterion. Any surface-running transit option would be
consistent with the Strategic Transportation Plan, while transit options in tunnels or elevated
structures - while not explicitly proposed in any local or regional plans - are not necessarily
inconsistent with any of those plans.
Consistency with federal livability principles: The options were examined as to their consistency
with the goals and principles of the federal Partnership for Sustainable Communities program,
focused on providing more transportation choices, promoting equitable and affordable housing,
enhancing economic competitiveness, supporting existing communities, coordinating policies and
leveraging investment, and valuing communities and neighborhoods. None of the options examined
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was inconsistent with those principles, though transit options in tunnel and elevated structures
were downgraded slightly from street-running options due to their more limited accessibility and
connectivity to new development and housing.
Overall: All options in a surface-running or elevated environment failed this screening primarily
due to impacts on historic structures required for guideways and/or stations. Options in tunnels
passed, though impacts on environmental factors and neighborhoods were deemed uncertain, and
they were not necessarily inconsistent with federal livability principles.

Table 4-23: Non-Traditional Urban Roadway Corridor Mode/Vehicle Technology Options:
Environmental (Natural) Screening Results
Heavy
Rail

Tunnel

Elevated

Elevated

Tunnel

Elevated

Tunnel

Elevated

Elevated

Gondola

Elevated

Personal
Rapid
Transit

Tunnel

Automated
Guideway
Transit

Elevated

Monorail

Surface

MagLev

Tunnel

Commuter Rail

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

Fatal Flaws
SUMMARY





Fatal flaws: Each option was rated as to any evident or obvious environmental fatal flaws in areas
such as biological resources and wildlife, wetlands, or other natural resource areas. All options
failed this evaluation, primarily due to potential impacts on parklands, hydrology/drainage, and
other natural resource areas due to the extensive infrastructure required for guideways and/or
stations.
Overall: All options failed this screening.
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Table 4-24: Non-Traditional Urban Roadway Corridor Mode/Vehicle Technology Options: Fiscal
Screening Results





Elevated

Elevated

Tunnel

Elevated

Tunnel

Elevated

Elevated

Gondola

Tunnel

Personal
Rapid
Transit

Elevated

Automated
Guideway
Transit

Tunnel

Monorail

Elevated

MagLev

Surface

Reasonable
costs per
capacity
improvement
SUMMARY

Heavy
Rail

Tunnel

Commuter Rail

FAIL

PASS

FAIL

FAIL

FAIL

FAIL

FAIL

PASS

FAIL

PASS

FAIL

PASS

PASS

Reasonable costs per capacity improvement: Each option was rated according to its capital and/or
operating cost per added capacity relative to other options. Any transit option in a tunnel or
elevated structure was deemed to have failed this evaluation. Any transit option in a tunnel is
estimated to cost five to ten times a comparable surface-running option, and elevated options are
estimated to cost from three to ten times any surface running option. Recent Commuter Rail
projects in tunnel (such as those in the New York City/Northern New Jersey area) are costing
approximately $1 billion or more per mile. Recent Heavy Rail projects in Washington, Los Angeles,
and Miami (all grade-separated and primarily in tunnel and/or elevated structures) range from $268
million per mile to $641 million per mile. Monorail, Automated Guideway Transit, and Personal
Rapid Transit in elevated structures, and Gondola passed this screening, though their costs are on
the upper end of average costs of other modes that provide similar capacity improvements (such as
Modern Streetcar and BRT).
Overall: Commuter Rail at surface and Monorail, Automated Guideway Transit, Personal Rapid
Transit, and Gondola in elevated structures passed this screening.
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Table 4-25: Non-Traditional Urban Roadway Corridor Mode/Vehicle Technology Options: Urban
Character Screening Results







Elevated

Elevated

Tunnel

Elevated

Tunnel

Elevated

Elevated

Gondola

Tunnel

Personal
Rapid
Transit

Elevated

Automated
Guideway
Transit

Tunnel

Monorail

Elevated

MagLev

Surface

Significant
right-of-way
or property
acquisition
Consistency
with
neighborhood
plans
SUMMARY

Heavy
Rail

Tunnel

Commuter Rail

PASS

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

Right-of-way or property acquisitions: Each option was evaluated as to evident requirements for
any obvious and significant right-of-way or property acquisitions. All options except Commuter Rail
in tunnel failed this evaluation due to likely significant property acquisitions related to guideway
and/or station and access construction and a new maintenance facility. Commuter rail in tunnel was
rated neutral, as impacts on properties would only be related to a maintenance facility, which could
be minimal if it would be possible to share a commuter rail maintenance facility with RTD.
Consistency with neighborhood plans: The options were screened as to their consistency with
existing neighborhood urban design and local development plans and standards. All options in
tunnels were given a ‘neutral’ rating since the impact of passenger station access is unknown and
could potentially be mitigated. Commuter Rail at surface and all transit options in elevated
structures failed this evaluation since they would limit access and connectivity because of aerial
stations, and aerial structures would be inconsistent with most neighborhood urban design
standards and principles (especially in historic districts).
Overall: All options except Commuter Rail in tunnel failed this evaluation, primarily due to extensive
right-of-way or property requirements of aerial structures and/or stations and general inconsistency
with neighborhood urban design standards and principles.
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Table 4-26: Non-Traditional Urban Roadway Corridor Mode/Vehicle Technology Options:
Deliverability Screening Results





Elevated

Elevated

Tunnel

Elevated

Tunnel

Elevated

Elevated

Gondola

Tunnel

Personal
Rapid
Transit

Elevated

Automated
Guideway
Transit

Tunnel

Monorail

Elevated

MagLev

Surface

Constructability
Proven
technology
SUMMARY

Heavy
Rail

Tunnel

Commuter Rail

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

FAIL

PASS

FAIL

FAIL

FAIL

FAIL

Constructability: Each option was examined as to the presence of any natural or built barriers or
features that would serve as major obstacles to the ability to construct an alternative within a
reasonable budget and a reasonable schedule. In the proposed project’s study area, there are no
known major natural or built obstacles to construction such as significant grade changes or major
water crossings, so all tunnel and surface-running options were evaluated as passing this criterion,
though Commuter Rail on surface was downgraded slightly, as any fixed guideway would have some
construction impacts on the local environment. In addition, options in tunnel were rated as
“neutral” as the impacts of sub-surface construction depend on the construction methods utilized
(for example, underground boring might have minimal impacts, while cut-and-cover construction
could potentially have major construction impacts). Transit options in elevated structures were
evaluated as failing this criterion; while there are no major physical or natural barriers to
construction, implementing an aerial fixed guideway (with its structures and stations and related
access) in a congested urban environment could have significant construction impacts.
Proven technology: Each mode/vehicle option was evaluated as to its history as a mode that has
been proven in day-to-day service in a comparable application (a congested, built urban corridor
similar to the East Colfax study area). All options except Automated Guideway Transit were seen as
failing this evaluation, as none of the other modes are in comparable revenue service (serving both
long-haul and short-distance trips) in a ten-mile-long congested urban roadway corridor
environment similar to the East Colfax study area. Automated Guideway Transit is the exception; its
application in urban environment such as Vancouver is somewhat similar to the East Colfax study
area, though the Vancouver application is operating in many areas with significantly higher
population and/or employment density than that found in the East Colfax study area.

Page | 51

Colfax Corridor Connections Alternatives Analysis



Overall: All mode/vehicle options except automated guideway transit in tunnel were evaluated as
failing this category of criteria primarily related to construction impacts and a general determination
as to the lack of history of modes in a comparable operating environment.

Table 4-27: Non-Traditional Urban Roadway Corridor Mode/Vehicle Technology Options: Combined
(all categories) Screening Results

Elevated

Tunnel

Elevated

Elevated

Tunnel
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Elevated

Gondola

Tunnel

Personal
Rapid
Transit

Elevated

Automated
Guideway
Transit
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FAIL
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Urban
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Deliverability
SUMMARY

As shown, none of the non-traditional mode/vehicle options passed Screen 1.
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Options Carried Forward into Screen 2
Table 4-28 summarizes the results of the Screen 1 process for mode/vehicle technology, including the
recommended options to be carried forward into the Screen 2 process.
Table 4-28: Mode/Vehicle Technology Option Screen 1 Results

Carry Forward

Do Not Carry Forward















Enhanced Bus
Bus Rapid Transit
Modern Streetcar
Light Rail
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Commuter Rail
Heavy Rail
MagLev
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Automated Guideway Transit
Personal Rapid Transit
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Route/Alignment Screen 1 Results
A number of route/ alignment options were examined in
Screen 1 as to their suitability for transportation and mobility
improvements as described in the proposed project’s purpose
and need statement. As a reminder, the purpose of this
proposed project is to identify and provide a package of
multi-modal transportation improvements in the study area
that meet current and future person-trip demand; improve
mobility, connectivity, safety, and accessibility; help slow the
growth of vehicular congestion; expand travel choices by
encouraging a shift of auto trips to alternative modes; and
interact seamlessly, efficiently, and safely with other
transportation corridors, systems, and modes. In addition,
several needs were identified that should be met by this
proposed project:








How did the public provide input
into the route/alignment
development and evaluation
process?
The project team reviewed the
proposed route/alignment options
with project stakeholders and the
general public at the start of the
project. While a variety of potential
route/alignment options were
discussed in the early stages of the
project, the public generally
concurred with the project team’s
focus on key east-west roadways that
were closest to the East Colfax
Avenue corridor. Consequently, the
project team focused its efforts on
20th/Montview, 17th/18th, and
13th/14th in addition to East Colfax.

Accommodate increasing person-trip demand
Better serve existing transit users and encourage and
accommodate new transit users
Identify and provide transportation improvements in
accordance with established livability principles
Identify and provide transportation improvements without major acquisition of private properties
Accommodate increasing intra-corridor trips
Identify and provide improved mobility and connectivity options
Identify and provide affordable and fiscally sustainable improvements

The nature of this proposed project’s study area lends itself to examination of primarily east-west
routes/alignments that provide linkages between and among major activity centers, including the
Auraria campus, downtown Denver, old town Aurora/Aurora Arts District, and the Anschutz Medical
Campus, and major activity centers in between. The study area, bounded by I-25 on the west and I-225
on the east, approximately 20th Avenue on the north, and approximately 12th Avenue on the south, is
roughly ten square miles, so an initial examination of corridors that lend themselves to the east-west
nature of the corridor and that meet the proposed project’s purpose and need resulted in consideration
of four primary travel corridors:





13th/14th Avenues
East Colfax Avenue
17th/18th Avenues
20th Avenue/Montview Boulevard

Other corridors were examined as to their suitability for meeting the proposed project’s purpose and
need, including corridors such as 12th Avenue, 16th Avenue, and even 23rd Avenue (slightly north of the

Page | 54

Colfax Corridor Connections Alternatives Analysis

rough bounds of the proposed project’s study area). Those corridors were eliminated early in the
Screen 1 process primarily because of their distance from the core of the study area, their lack of
connectivity throughout the study area, their lack of suitability for an urban transportation investment
(such as limited right-of-way, residential nature, or other factors), community comments, or any
combination of those factors.

Key Assumptions
For all route/alignment options, a number of key assumptions were made as to their high-level
conceptual design for Screen 1 analysis:








All options extend roughly from the Auraria campus on the west to the Anschutz Medical Campus on
the east. No detailed assumptions are made at this time as to their specific interaction or internal
circulation at the two campuses, nor are assumptions made at this stage as to an option’s
interaction with existing or planned light rail or commuter rail service in the study area.
All options use East Colfax Avenue for at least part of their routes; for example, all options use East
Colfax Avenue west from Broadway/Lincoln to Auraria, meaning that significant interaction occurs at
the Civic Center Station, though no specifics are noted at this time as to an alternative’s exact
interaction with other transit lines at Civic Center.
All options are assumed to utilize the existing street right-of-way to the extent possible and are
assumed to follow the existing traffic patterns (in other words, on one-way streets, a
route/alignment option is assumed to operate in the same direction as existing vehicular traffic).
All options have the potential of additional connectivity and/or circulation through other parts of
the study area (including downtown Denver), but no assumptions as to those exact routings are
made at this stage of the proposed project.

With those assumptions, the proposed route/alignment options are described in more detail below.
13th/14th Avenues
This option (see Figure 4-2) focuses on the one-way pairs of 13th and 14th Avenues from downtown
Denver (Broadway/Lincoln) to the Denver-Aurora border at Yosemite. West of Broadway/Lincoln, the
option reverts to West Colfax Avenue, though a design option could allow it to continue west on
13th/14th to serve the Lincoln Park area. Eastward from Yosemite, the option reverts to East Colfax
Avenue through the Aurora Cultural Arts District and on to the Anschutz Medical Campus/I-225 Light
Rail Line area.
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Figure 4-2: 13th/14th Avenue Option

East Colfax Avenue
This route/alignment option (see Figure 4-3) assumes the use of East Colfax Avenue for its entire length,
from the Auraria Campus on the west to the Anschutz Medical Campus on the east.
Figure 4-3: East Colfax Avenue Option

17th/18th Avenues
This route/alignment option (see Figure 4-4) utilizes 17th Avenue for most of its route. It assumes the
use of West Colfax Avenue from Auraria to Broadway/Lincoln Street, turning north to use the 17th/18th
Avenue one-way pairs from Broadway/Lincoln to York/Josephine Streets at the west end of City Park.
From that point, it uses 17th Avenue eastward to Peoria Street, at which point it serves the Anschutz
Medical Campus.
Figure 4-4: 17th/18th Avenue Option
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20th Avenue/Montview Boulevard
This route/alignment option (see Figure 4-5) uses West Colfax Avenue from Auraria to
Broadway/Lincoln, at which point it turns north and then heads east on 20th Avenue to Downing. At that
point, it runs north on Downing and then heads east on 21st Avenue to York/Josephine, turning north at
that point and then east on 23rd Avenue through City Park and the north end of the Denver Zoo. At
Colorado Boulevard, the alignment turns south and then heads east on Montview Boulevard to Peoria
Street, then south to East Colfax Avenue and east to the Anschutz Medical Campus.
Figure 4-5: 20th/Montview Option

Packaging of Options
The remaining mode/vehicle technology options were combined with the recommended
route/alignment options to develop a series of mode/alignment “packages” that can be subjected to
more detailed development and evaluation. Table 4-29 summarizes the mode/alignment packages to
be carried forward into the Screen 2 process.
Table 4-29: Packaging of Mode/Alignment Options for Screen 2
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As noted in the table, Enhanced Bus, Bus Rapid Transit, and Modern Streetcar modes are recommended
for all route/alignment options. The Light Rail alternative is recommended for all but 20th/Montview;
that option was deemed to be too residential in nature for much of its alignment and not appropriate
for a transit investment on the scale of light rail.

Public Review and Input into the Screen 1 Process
The project team conducted a variety of public meetings at the beginning of the study to introduce the
public to the proposed project and to review initial findings as a result of the Screen 1 process.
(Documentation on all meetings and outreach activities is included in the Appendix.)
Project Initiation
Soon after initiation of the study process in the summer of 2012, the project team conducted initial
public meetings at a variety of levels to introduce the community to the study and its purpose and need.
Those meetings consisted of:






A Technical Working Group met on September 27, 2012. This group consisted of representatives of
public agencies and entities at the federal, state, regional and local level. Attendees at this meeting
helped in shaping the purpose and need statement and evaluation criteria and process, and they
helped the project team identify key issues of concern, both procedural and technical, that should
be addressed in the study.
A Community Task Force Meeting also met on September 27,2012. This group was comprised of
representatives of key neighborhood and community organizations throughout the study area.
Attendees at this meeting helped shape the specifics of the study’s purpose and need statement
and reviewed initial data findings, evaluation criteria and process, and the range of alternatives to
be examined. Attendees also helped the project team identify key issues including constraints and
opportunities related to transportation in the study corridor.
An initial set of public meetings was held in October 2012 (one in Denver and one in Aurora) to
introduce the public to the study and proposed project and to gather feedback on key issues of
concern.

Screen 1 Review
Following the project team’s Screen 1 evaluation process, additional outreach activities were held to
review the process and its results:


A Community Task Force meeting was held on November 8, 2012, to review the results of the
Screen 1 process. Key discussion points included technical differences between light rail and
streetcar options, the need to include economic development considerations, the need to consider
non-motorized options in packages, and the need for flexibility in routing of high-capacity transit
options. Overall, Task Force attendees were generally in support of the Screen 1 recommendations.
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5 Screen 2 Definition and Evaluation
Introduction
This chapter first provides conceptual definitions of vehicle technology/mode options carried forward
into the Screen 2 evaluation and documents the results of the Screen 2 evaluation and screening
process for the Colfax Corridor Connections Alternatives Analysis.

Conceptual Vehicle/Technology Options Definition
Four vehicle technology/mode options were carried forward into the Screen 2 process, all proposed for
surface or street-level operations:





Enhanced Bus
Bus Rapid Transit
Modern Streetcar
Light Rail

Table 5-1 summarizes the major characteristics of each of the options.
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Table 5-1: Summary of Remaining Vehicle Technology/Mode Key Features
Feature

Enhanced Bus

Bus Rapid Transit

Modern Streetcar

Light Rail

$1-$5 million depending on
amenities

$2-$35 million
depending on amenities

$20-$100 million
depending on amenities

$50-$110 million
depending on amenities

City street speeds

City street speeds

45-55 mph

55-65 mph

¼ - 2 miles depending on
application

¼ - 2 miles depending on
application

¼ - ½ mile depending on
application

½ - 1 mile depending on
application

Types of
alignments/guideways

Shared roadway with
operational enhancements

Semi-exclusive or
exclusive for some
portion of route

Shared roadway, semiexclusive, or exclusive

Semi-exclusive or
exclusive

Typical vehicle length

40-60 feet

40-60 feet

60-120 feet

90-120 feet

60-80+

60-80+

60-120+ depending on
length

80-120 depending on
length

No

No

Typically not but could be
if desired

Yes

Typical system passenger
capacity per hour per
direction

500-2,500 depending on
headways

500-2,500 depending on
headways

500-2,500 depending on
headways

1,200-15,000 depending
on headways

Typical alignment width

10-12 feet (city street lane)

10-12 feet

10-12 feet

14-15 feet

Typical power source

Diesel, natural gas, hybrid
diesel-electric, or overhead
electric

Diesel, natural gas, or
overhead electric

Overhead electric

Tampa, Los Angeles

Los Angeles, Fort Collins,
Eugene

Typically overhead electric
but could operate on
battery power or groundlevel power for short
distances
Portland, Seattle, Tacoma

Typical construction
costs/route mile
Typical maximum
operating speeds
Typical distance between
station/stops

Typical passenger
capacity/vehicle
Multiple vehicle
operation

Example cities/systems
in use

Denver, Dallas, Portland,
Seattle, Charlotte

Source: Project Team

Enhanced Bus
General Description
Enhanced Bus systems (also called ‘rapid bus’ by some transit systems) aim to provide improvements in
transit level of service and capacity over conventional bus services by adding a series of measures to
improve the performance and quality of service, offering faster and more reliable journey times, and
improved facilities for passengers. Enhanced Bus is usually implemented on higher demand corridors
where conventional bus services cannot meet the passenger demand or where the interactions between
buses and other traffic result in poor reliability and variable bus travel times. While Enhanced Bus
operates in mixed traffic, several features such as intersection signal priority and off-vehicle ticketing
help to offset reliability and travel time issues associated with operating in mixed traffic.
The key components of high quality Enhanced Bus often include:
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Operations in mixed traffic
Priority at intersections
Modern, low-floor vehicles
Multiple door boarding
Off-vehicle ticketing
Distinctive branding
Upgraded stops/shelters
Intelligent Transportation Systems (ITS)/real-time passenger information

Initial Operating Plan Assumptions for Screen 2
The project team developed an initial Enhanced Bus operating plan for the purposes of a simple,
comparative analysis in the Screen 2 evaluation. Enhanced Bus would operate similar to a limited stop
bus service and would roughly mimic the operating characteristics of the existing 15L service on East
Colfax Avenue (and comparable service on the other alignments being analyzed in Screen 2). Those
basic parameters include:





Roughly 5-15 minute headways depending on service period
Passenger stops mimic the 15L (approximately 18 stops)
Slightly shorter dwell times than existing services based on off-vehicle fare collection and quicker
boarding using low-floor buses
Approximately 5% travel time savings based on assumed transit signal priority

Bus Rapid Transit
General Description
Bus Rapid Transit (BRT) is similar in many respects to Enhanced Bus with one crucial difference: it
generally includes a semi-exclusive or exclusive fixed guideway for at least some portion of the route.
This mirrors the current definition of Federal Transit Administration (FTA) New Starts/Small Starts
projects that states that, to be eligible for funding, a project must be “a bus system in which the majority
of each line operates in a separated, dedicated, right-of-way for transit during peak periods and includes
features that emulate the services provided by rail transit, including— defined stations; traffic signal
priority; short headways for a substantial part of weekdays and weekend days; and any other features
necessary to produce high-quality transit services that emulate the services provided by rail transit.” In
addition, recent changes to the Small Starts program by FTA as a result of the new transportation
authorization legislation (MAP-21) provides for a “corridor-based bus rapid transit project,” defined as a
bus capital project not in an exclusive guideway for the majority of the alignment, but “represents a
substantial investment in a defined corridor as demonstrated by features such as park-and-ride lots,
transit stations, bus arrival and departure signage, intelligent transportation systems technology, traffic
signal priority, off-board fare collection, advanced bus technology, and other features that support the
long-term corridor investment.”
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As with Enhanced Bus, BRT systems aim to provide improvements in level of service and capacity over
conventional bus services by adding a series of measures to improve the performance and quality of
service, offering faster and more reliable travel times and improved facilities for passengers. BRT is
usually implemented on higher-demand corridors where conventional bus services cannot meet the
passenger demand or where the interactions between buses and other traffic result in poor reliability
and variable bus travel times.
The typical key components of BRT are:









Dedicated ROW, bus-only streets, and/or bus-only designated lanes within existing roadway for a
large portion of the alignment
Priority at intersections
Modern, low-floor vehicles
Multiple door boarding
Off-vehicle ticketing
Distinctive branding
Upgraded stops/shelters
Intelligent Transportation Systems (ITS)/Real-time passenger information

Initial Operating Plan Assumptions for Screen 2
The project team has developed an initial BRT operating plan for the purposes of a simple, comparative
analysis in the Screen 2 evaluation. The following assumptions will be significantly refined in future
project development. As with Enhanced Bus, BRT would operate similar to a limited stop bus service
and would roughly mimic the operating characteristics of the existing 15L service on East Colfax Avenue
(and comparable service on the other alignments being analyzed in Screen 2) with additional operational
enhancements. Those basic parameters include:






Roughly 5-15 minute headways depending on service period
Passenger stops mimic the 15L (approximately 18 stops)
Slightly shorter dwell times than existing services based on off-vehicle fare collection and quicker
boarding using low-floor buses
100% in exclusive lanes in peak periods in both directions; 100% in mixed traffic off-peak
Additional 5% travel time savings based on assumed transit signal priority

Figure 5-1 illustrates typical recent BRT vehicles and projects.
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Figure 5-1: Example BRT Vehicles

Modern Streetcar
General Description
Modern Streetcar systems typically operate in dense urban corridors and are aimed at providing
supplemental capacity to existing transit networks, filling “gaps” that are not being served by existing
transit networks, and providing both short-distance and long-distance trips in urban corridors. Recent
examples in Portland, Seattle, and Tacoma have served as urban circulators, connecting key activity
centers in relatively short corridors. Newly emerging applications may include a European-style
combination urban circulator and longer-distance trip provider. Modern Streetcars (defined as such to
distinguish “modern” vehicles from smaller “vintage replica” vehicles seen in cities such as Little Rock)
can operate in a shared-traffic roadway environment (as is often the case in downtown circulators) or
semi-exclusive or exclusive guideway environments for higher speeds and better travel times. Modern
Streetcars typically operate in single-car consists though can be coupled if needed (and if the cars are
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constructed for coupling). Modern Streetcars have features similar to those of light rail, but are typically
operated with smaller vehicles with lower capacity, operate at lower speeds within general traffic, and
with lower levels of segregation and traffic priority provided.
The key components of Modern Streetcars are:









Typically operate on-street mainly in downtown and tourist areas, but may also include exclusive
lanes where available
Flexible alignment criteria allow route to be fitted into existing urban fabric
Can operate with modern low-floor vehicles or “heritage” style vehicles
Steel wheel on steel rail, with track flush with road surface
Vehicles typically electrically powered via overhead lines supported by poles or building fittings.
Simple “raised curb” platforms provide level access for easy boarding and alighting
Passenger stops can range from bus-system type stops with simple shelters with static information
to more complex shelters with real-time passenger information and other amenities
Usually on-vehicle ticketing issued/checked by conductors (though off-vehicle ticketing could be
implemented if desired to improve dwell times)

Initial Operating Plan Assumptions for Screen 2
The project team has developed an initial Modern Streetcar operating plan for the purposes of a simple,
comparative analysis in the Screen 2 evaluation. Modern Streetcar would operate similarly to a local bus
mode and would roughly mimic the operating characteristics of the existing 15 service on East Colfax
Avenue (and comparable service on the other alignments being analyzed in Screen 2) with additional
operational enhancements. Those basic parameters include:





Roughly 5-15 minute headways depending on service period
Passenger stops mimic the 15 (approximately 53 stops)
Slightly shorter dwell times than existing services based on off-vehicle fare collection and quicker
boarding using low-floor vehicles
Approximately a 5% or more travel time savings based on assumed transit signal priority

Figure 5-2 shows example illustrations of recent Modern Streetcars in North America.
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Figure 5-2: Example Modern Streetcar Vehicles
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Light Rail
General Description
Light Rail Transit (LRT) is a familiar technology in the Denver area, with RTD having operated light rail
service since 1994. Light rail typically serves longer-distance corridors, with stations typically ½ mile to a
mile apart for maximum operating efficiency, but can operate in congested urban corridors as a quasiurban circulator similar to its operation in downtown Denver (with stations often 2 blocks apart). LRT
features vehicles with steel wheels running on steel rails, usually to standard railway gauge (4’-8.5”).
LRT systems are electrically powered from overhead lines and use either single cars operating singly or
in multiple, or multi-section articulated units. The current RTD fleet utilizes high-floor cars, requiring a
high-block or ramp for ADA boarding at stations, though the trend in newer systems in the US is to use
low-floor cars to allow curbside boarding and less infrastructure at stations. Some Light Rail systems
that started out with high-floor cars (such as Portland) have introduced low-floor cars on newer lines
that do not interact with the high-floor car system. Theoretically, that could be the case for a Light Rail
system operating in the East Colfax study area, though the most efficient operations scheme for Light
Rail in the corridor would be interlining and integration with the existing RTD system and fleet. LRT
systems run primarily on segregated alignments (semi-exclusive or exclusive guideways) and typically
operate in two- to four-car consists, though it can operate in single-car consists where loads are lighter.
The key components of high quality LRT are:











Flexible alignment types - designed to maximize segregation from traffic
Alignments can be grade-separated, elevated or in tunnel
Modern systems feature low-floor vehicles and level boarding from platforms
Stops often feature shelters, passenger information, system branding, security cameras, and ITS/real
time information
Steel wheel on steel rail, with track flush with road surface
Electrically powered via overhead lines supported by poles or building fittings
Flexible vehicle design, modular construction, and can be operated as single cars or in 2-4 car
coupled units
Multiple double doors for easy boarding and alighting
Off-vehicle ticketing
Signal priority at intersections

Initial Operating Plan Assumptions for Screen 2
The project team has developed an initial LRT operating plan for the purposes of a simple, comparative
analysis in the Screen 2 evaluation. The following assumptions will be significantly refined in future
project development:
LRT would operate similar to a limited bus mode and would roughly mimic the operating characteristics
of the existing 15L service on East Colfax Avenue (and comparable service on the other alignments
being analyzed in Screen 2) with additional operational enhancements. Those basic parameters include:
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Roughly 5-15 minute headways depending on service period
Passenger stops mimic the 15L (approximately 18 stops – specific stop locations to be developed in
Screen 3)
Slightly shorter dwell times than existing bus services based on off-board fare collection and quicker
boarding using low-floor vehicles
Approximately 5% or more travel time savings based on a 100% semi-exclusive or exclusive
guideway and assumed transit system priority

Figure 5-3 illustrates recent light rail vehicles.
Figure 5-3: Example LRT vehicles
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Screen 2 Evaluation
Screen 2 Process Summary
The Screen 2 evaluation of alignment and technology options applied more detailed criteria and
measures to assess the degree to which each option would satisfy the purpose and need of the
proposed project relative to each other. The project team developed a two-step process to evaluate
alignment and technology options:




The first step, Screen 2A, evaluated alignment options irrespective of transit technologies to
determine which alignment or alignments would be most appropriate for a high capacity transit
investment in the East Colfax Corridor. Alignments considered were those carried forward from
Screen 1 and included 13th/14th Avenues, East Colfax Avenue, 17th/18th Avenues, and 20th
Avenue/Montview Boulevard.
The second step, Screen 2B, applied the transit vehicle technology/mode options to the preferred
alignment or alignments carried forward from Screen 2A and evaluated each vehicle
technology/mode on the alignment. Vehicle technology/mode options considered were those
carried forward from Screen 1 and included Enhanced Bus, Bus Rapid Transit, Modern Streetcar and
Light Rail. Screen 2B determined which of these transit vehicle technology/mode options would be
most appropriate for the East Colfax Corridor and should therefore be carried forward into
conceptual engineering and the environmental analysis phase of the proposed project.

Screen 2A Evaluation and Results
Each alignment option carried forward from Screen 1 was examined using the Screen 2A criteria and
related measures as shown in the following tables. A combination of quantitative and qualitative
measures were applied and each alignment was rated as either “Good,” “Fair” or “Poor” in its ability to
meet a particular measure as compared to the other alignment options. The following pages detail the
results of Screen 2A with respect to the following categories of criteria: Mobility, Environmental (Social
and Community), Environmental (Natural), Urban Character and Fiscal. The Deliverability criteria
category was not applied in Screen 2A because issues associated with delivering or implementing a
proposed project are more relevant to the screening of transit technologies/modes.
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Mobility Screening Results
This category of criteria measures the potential benefits and impacts of the proposed project to users of
the East Colfax Corridor’s transportation network, including transit users, auto drivers and passengers,
pedestrians, and cyclists. Table 5-2 summarizes the screening results.
Table 5-2: Route/Alignment Options - Mobility Screen 2 Results
13th/14th Avenues

Interface with local
transit system: No.
of connections to
existing and planned
transit systems (light
rail, bus, downtown
circulator)*
Extent of access to
local residences,
businesses, and
activity centers: No.
of major activity
centers w/in ¼-mile
of alignment**
Ease of connections
to bicycle and
pedestrian facilities:
No. of existing and
planned bicycle
routes
intersected***
Parking impacts:
Estimated no. of onstreet parking
spaces along the
length of the
alignment****

Bus Routes: 11
Light Rail: Downtown &
Aurora (2)
Total: 13

East Colfax Avenue

Bus Routes: 11
Light Rail: Downtown &
Aurora (2)
Total: 13

17th/18th Avenues

Bus Routes:10
Light Rail: Downtown &
Aurora (2)
Total: 12

20th Avenue/
Montview Boulevard

Bus Routes:10
Light Rail: Downtown &
Aurora (2)
Total: 12

GOOD

GOOD

GOOD

GOOD

75

113

101

61

GOOD

GOOD

GOOD

POOR

Existing bike paths: 16
Proposed bike paths:
18
Total: 34

Existing bike paths: 11
Proposed bike paths: 13
Total: 24

Existing bike paths: 13
Proposed bike paths: 17
Total: 30

Existing bike paths: 19
Proposed bike paths: 23
Total: 42

FAIR

POOR

FAIR

GOOD

2,300

1,300

2,100

1,600

POOR

GOOD

POOR

FAIR

*Absolute numbers based on data obtained from RTD.
**Estimates based on field observations
***Absolute numbers based on data obtained from the City and County of Denver and City of Aurora.
****Estimates based on field observations.



Interface with local transit system: Number of connections to existing and planned transit
systems (Light Rail and bus). Connecting to supporting bus and Light Rail systems is an important
factor in considering where to locate a high-capacity transit investment. Alignments that provide
more connections to the surrounding transit network facilitate trips within and outside the East
Colfax Corridor and therefore optimize the transit system as a whole. Each alignment was evaluated
based on the number of locations where a high-capacity transit improvement would connect with
existing and planned bus routes and Light Rail. The number of potential transit connections ranged
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from 10 to 11, with all options providing a large number of connections to local bus service. All four
alignments, 13th/14th Avenues, East Colfax Avenue, 17th/18th Avenues, and 20th Avenue/Montview
Boulevard, demonstrate relatively equal abilities to provide connections to the local transit network,
and therefore, all alignments were rated as “Good” in their ability to provide transit connections.
Extent of access to local residences, businesses, and activity centers: Number of major activity
centers within ¼-mile of alignment. The number of major activity centers and destinations along
any given alignment is a key indicator of potential high-capacity transit ridership. An alignment with
a greater number of activity centers has the potential to attract more transit riders because it is
connecting travelers with their desired destinations. For the purposes of this analysis, major activity
centers are defined as employment centers, hospitals, development projects, cultural and civic
amenities, education, police, fire facilities, churches and parks/golf courses/recreation centers.
Alignments were assessed based on their ability to provide direct and efficient access to tripgenerating activity centers within the East Colfax Corridor. While all alignments would serve the
density of people, jobs, and destinations found in downtown Denver, conditions farther east vary
between alignments. The East Colfax Avenue alignment is the most commercially developed
alignment and therefore includes the greatest number of activity centers (113) and received a rating
of “Good.” The 13th/14th Avenues and 17th/18th Avenues alignments were also rated “Good” given
the density of activity centers interspersed along the length of each alignment (75 and 101 activity
centers respectively). Conversely, the 20th Avenue/Montview Boulevard alignment is more
residential in character and contains the lowest density of activity centers (61) and is therefore rated
“Poor” in its ability to provide access to activity centers as compared with other alignments.
Ease of connections to bicycle and pedestrian facilities: Number of existing and planned bicycle
and pedestrian routes intersected. Like connections to supporting transit service, providing
connections to the surrounding bicycle and pedestrian network is an important consideration in
locating a high-capacity transit system. The greater number of existing and planned bicycle and
pedestrian networks that interface with an alignment, the greater mobility passengers are afforded
to seamlessly complete their trip without a car. Each alignment was evaluated based on the number
of existing and planned bicycle and pedestrian routes that it intersects. With 24 bicycle facility
connection points, the East Colfax Avenue alignment has the fewest opportunities for passengers to
directly connect to a bicycle or pedestrian network and is rated “Poor.” In contrast, the 20th
Avenue/Montview Boulevard alignment has the highest number of connections, with 42 bicycle
network intersections, so it is rated “Good.” Existing and proposed bicycle routes on 20th
Avenue/Montview Boulevard exceeded the other routes by approximately 25-50 percent. The
13th/14th Avenues and 17th/18th Avenues alignments provide a moderate number of bicycle facility
connections in comparison to the other alignments and are therefore rated as “Fair” in their ability
to provide walking and bicycling connections.
Parking impacts: Estimated number of on-street City and County of Denver and City of Aurora
parking spaces (along the length of each alignment). Local business owners view parking as an
important customer requisite, and similarly, many residents within the East Colfax Corridor value
the availability of on-street parking. While vehicle technology/mode options will vary in the degree
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to which they impact parking, it is generally assumed that the introduction of any new transit
vehicle technology/mode along an alignment is likely to impact on-street parking. Therefore, the
greater number of parking spaces along an alignment, the greater degree of parking impacts that
would be expected. On-street parking spaces along each alignment were counted to determine the
potential number of spaces that could be removed or potentially be impacted if a new high-capacity
transit system was introduced within the roadway. With approximately 1,300 spaces, East Colfax
Avenue has the fewest number of on-street parking spaces as compared with the other alignments,
and therefore received a “Good” rating because it would be least impacted of all options. With
1,600 spaces, the 20th Avenue/Montview Boulevard alignment would likely incur moderate impacts
and therefore received a “Fair” rating as compared with the other alignments. The greatest parking
impacts would occur along the 13th/14th Avenues and 17th/18th Avenues alignments, with each
roadway having over 2,000 on-street parking spaces, resulting in a “Poor” rating for each.
Overall: The East Colfax Avenue alignment met the mobility criteria slightly better than the other
three alignments. All alignments are equally able to connect to the local transit system, and, with
the exception of the 20th Avenue/Montview Boulevard alignment, equally able to serve a
substantial density of activity centers. Conversely, the 20th Avenue/Montview Boulevard alignment
provides the most number of connections to the bicycle network and the East Colfax Avenue
alignment provides the fewest. The East Colfax Avenue alignment, however, has substantially fewer
on-street parking spaces than the other alignments, and therefore fewer potential parking impacts.
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Environmental (Social and Community) Screening Results
This category of criteria (Table 5-3) measures the benefits and impacts of the proposed project on
health, safety, community cohesion, economics, heritage, and the overall built environment.
Table 5-3: Route/Alignment Options - Environmental (Social and Community) Screen 2 Results

Built environment
impacts: Average
width of existing
right-of-way*
Consistency with
adopted local land
use/ neighborhood/
sustainability plans:
Degree of
consistency and
general support for
high capacity transit
improvements along
alignment

13th/14th Avenues

East Colfax Avenue

17th/18th Avenues

20th Avenue/
Montview Boulevard

68 feet

99 feet

102 feet
Note: designated parkway
space within right-of-way
is unusable

101 feet

POOR

GOOD

FAIR

Denver’s recent
planning efforts do not
identify 13th/14th as an
enhanced transit
corridor

Several of Denver’s recent
planning efforts identify
East Colfax as an
enhanced transit corridor
where transit
improvements should be
channeled.
Aurora’s plans: greatest
allowable densities occur
along the East Colfax Ave.
alignment and on the
Anschutz campus

POOR

Denver’s recent planning
efforts do not identify
17th as an enhanced
transit corridor

POOR

GOOD
Consistency with
adopted local
transportation plans:
Degree of
consistency and
general support for
high capacity transit
improvements along
alignment
Minimizes safety
concerns and
impacts: No. of
roadway
intersections**
Consistency with
economic
development
components of
federal sustainability
& livability plans and
principles: No. of
potential opportunity
areas to leverage
transit investment in
support of economic
development

POOR

Adopted transportation
plans do not identify
13th/14th as an
enhanced transit
corridor

Identified as priority
transit corridor in Denver
Strategic Transportation
Plan and MetroVision
2035

Adopted transportation
plans do not identify 17th
as an enhanced transit
corridor

POOR

GOOD

POOR

POOR

233 intersections

158 intersections

190 intersections

157 intersections

POOR
Greatest opportunity
area between Broadway
and York
(Note: @ Yosemite
alignment follows East
Colfax)

FAIR

GOOD
East Colfax has the
greatest opportunity
areas based on
commercial and mixed
use land use and zoning.

Adopted transportation
plans do not identify
20th/Montview as an
enhanced transit corridor

FAIR

GOOD

Greatest opportunity area
between Broadway and
York

Greatest opportunity area
between Broadway and
York

FAIR

FAIR

GOOD

*Estimates based on data obtained from the City and County of Denver and City of Aurora.
**Absolute numbers based on field observations.
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Built environment impacts: Average width of existing right-of-way. To the extent possible, a highcapacity transit system within the East Colfax Corridor would be contained within the existing rightof-way. However, in addition to vehicle travel lanes, right-of-way often includes features of the built
environment, such as parking, sidewalks, and other features. Therefore, it is assumed that a wider
average right-of-way would have less potential for built environmental impacts, and a narrower
average right-of-way would have a greater potential for built environmental impacts. This
assessment was conducted by calculating the average width of existing right-of-way along each
alignment. With an average right-of-way width of 68 feet, the two one-way couplets on the 13/14th
Avenues alignment have by far the narrowest cross-sections and were, accordingly, rated “Poor.”
Both the East Colfax Avenue and 20th Avenue/Montview Boulevard alignments were rated “Good”
because their rights-of-way are each approximately 100 feet in width. And, while the right-of-way
along the 17th/18th Avenues alignment is also approximately 100 feet, much of the roadway is
designated by the City and County of Denver as parkway. A parkway designation limits the ability to
use the entire right-of-way for transit purposes, and therefore, the 17th/18th Avenues alignment was
rated “Fair.”
Consistency with adopted local land use/neighborhood/sustainability plans: Degree of
consistency and general support for high capacity transit improvements along alignment. The City
and County of Denver and the City of Aurora have adopted a number of plans and policies that
speak to transit investments within the East Colfax Corridor. Any high-capacity transit investment
within the East Colfax Corridor should complement and build on previous planning efforts to ensure
future land use and transportation investments are coordinated. All adopted local plans were
reviewed for consistency and general support of a major transit investment within the East Colfax
Corridor. Several of the City and County of Denver’s adopted plans, such as Blueprint Denver (2002)
and the East Colfax Small Area Plan (2005) identify the East Colfax Avenue alignment as an
enhanced transit corridor where transit improvements should be focused. In contrast, none of the
city’s recent planning efforts identify the other three alignments as enhanced transit corridors, but
rather seek to focus commuter trips on East Colfax Avenue and away from 13th/14th Avenues and
17th/18th Avenues. Further east, the City of Aurora’s plans do not specifically identify transit
corridors, but do call for the greatest allowable densities along the East Colfax Avenue alignment
and on the Anschutz campus. Therefore, the East Colfax Avenue alignment was deemed most
consistent with adopted land use plans and was rated “Good,” while the 13/14th Avenues, 17th/18th
Avenues, and 20th Avenue/Montview Boulevard alignments received a rating of “Poor.”
Consistency with adopted transportation plans: Degree of consistency and general support for
high capacity transit improvements along alignment. Like land use plans, all adopted local
transportation plans were reviewed for consistency and general support of a major transit
investment within the East Colfax Corridor. Any high-capacity transit investment within the East
Colfax Corridor should complement and build on previous planning efforts to ensure transportation
investments are coordinated at the local and regional level. All adopted transportation plans were
reviewed for consistency and general support of a major transit investment within the East Colfax
Corridor. Both the City and County of Denver’s Strategic Transportation Plan (2008) and DRCOG’s
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Metrovision 2035 identify the East Colfax alignment as a priority transit corridor. And, while bicycle
and pedestrian improvements along other East Colfax Corridor alignments, such as 16th Avenue, are
recommended in the city’s transportation plans, none of the recent planning efforts identify the
other three alignments as enhanced transit corridors. Farther east, the City of Aurora’s
transportation plans do not specifically identify transit corridors. Based on this assessment, the East
Colfax Avenue alignment was deemed most consistent with adopted transportation plans and was
rated “Good,” while the 13/14th Avenues, 17th/18th Avenues, and 20th Avenue/Montview Boulevard
alignments received a rating of “Poor.”
Minimizes safety concerns and impacts: Number of roadway intersections. While it is recognized
that any high-capacity transit investment would be designed to meet current safety standards and
to promote a safe environment for all transportation modes, minimizing potential conflict points is
an important consideration. The greater number of roadway intersections along an alignment, the
higher the propensity for vehicle-vehicle and vehicle-pedestrian conflict points. The number of
roadway intersections along each alignment was counted to determine the number of potential
conflict points. Because the 13th/14th Avenues and 17th/18th Avenues alignments include relatively
long one-way couplets, they have the greatest number of roadway intersections, with 233 and 190
respectively, and were rated “Poor” in comparison to the other alignments. In contrast, the East
Colfax Avenue and 20th Avenue/Montview Boulevard alignments have the fewest number of
intersections (158 and 157 respectively), and were rated as “Good” in their ability to minimizing
safety concerns and impacts.
Consistency with economic development components of federal sustainability and livability plans
and principles: Number of potential opportunity areas to leverage transit investment in support
of economic development. Any high-capacity transit investment should seek to forward the goals
and principles of the federal Partnership for Sustainable Communities program, including
promoting equitable, affordable housing; enhancing economic competitiveness; and coordinating
policies and leveraging investment. Consistency with federal sustainability and livability principles
was measured by the number of potential opportunity areas to leverage a transit investment in
support of economic development. Economic opportunities largely follow the concentrated
employment centers located in downtown Denver and the Anschutz Campus area, areas where
greater density is permitted and where major activity centers are located. All alignments
demonstrate opportunities for economic development at the west end of the East Colfax Corridor
between Broadway and York Street. Further east, opportunities vary. Based on the largely
commercial and mixed use land use designations and zoning along the entire length of East Colfax
Avenue, it was determined that the East Colfax Avenue alignment has the greatest number of
economic opportunity areas and accordingly was rated “Good.” The three other alignments were
rated as “Fair” in their ability to leverage a transit investment in support of economic development.
Overall: The East Colfax Avenue alignment is best able to meet the social and community
environmental criteria. With an average right-of-way width of 100 feet, built environmental impacts
would be less than those alignments with narrower rights-of-way, such as the 13th/14th Avenues and
17th/18th Avenues alignments. Furthermore, East Colfax Avenue has fewer roadway intersections,
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and therefore fewer potential conflict points, than either of these two alignments. While the 20th
Avenue/Montview Boulevard alignment also rates well with respect to these two criteria, it is not
consistent with adopted plans and does not demonstrate the economic development potential
found along the East Colfax Avenue alignment. The East Colfax Avenue alignment is most consistent
with adopted plans and policies and with federal sustainability and livability plans and principles.
The City and County has historically identified the East Colfax Avenue alignment as well suited for an
enhanced transit investment, and it has the greatest number of potential opportunity areas to
leverage this transit investment in support of economic development.
Environmental (Natural) Screening Results
This category of criteria measures the benefits and impacts of the proposed project on the natural
environment, as shown in Table 5-4.
Table 5-4: Route/Alignment Options - Environmental (Natural) Screen 2 Results

Natural
environmental
impacts: Number
of flagged potential
impact areas (scan
of natural areas
based on known
and readily
available
environmental
data)



13th/14th Avenues

East Colfax Avenue

17th/18th Avenues

20th Avenue/
Montview Boulevard

 Flooding as a result of
inadequate water
quality/drainage
infrastructure
 Adjacent to Lincoln
Park
 Adjacent to
Cheesman Park

 Flooding as a result of
inadequate water
quality/drainage
infrastructure
 Fletcher Plaza
(Aurora) (potential
habitat) – Colfax and
Emporia
 General’s Park
(Aurora) (potential
habitat) – Colfax and
Peoria

 Flooding as a result of
inadequate water
quality/drainage
infrastructure
 Adjacent to City Park
(potential habitat)
 17th Avenue Parkway
includes many trees
and potential habitat
 McNichols Park
(potential habitat) NW of 17th and
Syracuse
 Montview Park
(potential habitat) NE of 17th and Beeler
- also drainage issues
here
 City Park (Aurora)
(potential habitat) SW of 17th and
Dayton
 Spencer Garrett Park
(potential habitat) SE 17th and Joliet

 Flooding as a result of
inadequate water
quality/drainage
infrastructure
 Bisects City Park and
the golf course via
23rd (potential
habitat)
 Montview Park
(potential habitat) SW of 20th and
Chester - also
drainage issues here
 Fitzsimmons Golf
Course (potential
habitat) - NE of
Montview and Peoria

GOOD

GOOD

POOR

POOR

Natural environmental impacts: Number of flagged potential impact areas. Due to the urban
nature of the East Colfax Corridor, natural and environmental resources (and therefore impacts) are
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limited. However, the potential for a new high-capacity transit system to impact natural areas –
primarily parks – does exist, and therefore a scan of natural areas based on readily available
environmental data was conducted. The greatest discriminating factor related to the natural
environment among the alignments is the number of adjacent parks, which is an important
consideration due to the potential for a new high-capacity transit system to impact natural habitat
associated with these parks. Because the East Colfax Avenue alignment is the only alignment not
adjacent to any parks, it was rated as “Good.” The other three alignments were rated as either
“Fair” or “Poor,” with 20th Avenue/Montview Boulevard and 17th/18th Avenues having the greatest
potential for natural environmental impacts, with six and three parks respectively. While flooding
due to insufficient drainage infrastructure is a concern for all roadways under consideration, it was
not a discriminator between alignments at this stage of screening.
Overall: The East Colfax Avenue alignment is best able to meet the natural environmental criteria.
Given that the East Colfax Avenue alignment is the only roadway that is not adjacent to parks,
development of a high-capacity transit system on East Colfax Avenue is least likely to result in
natural environmental impacts.
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Urban Character Screening Results
This category of criteria measures the benefits and impacts of the proposed project on local land uses
and the urban environment. Table 5-5 summarizes the results.
Table 5-5: Route/Alignment Options - Urban Character Screen 2 Results
13th/14th Avenues

East Colfax Avenue

17th/18th Avenue

20th Avenue/
Montview Boulevard

Constrained areas
of right-of-way:
No. of potential
constrained areas
(areas of right-ofway that neck
down)

Consistent right-of-way;
no problematic narrow
areas

Narrower right-of-way
at Pennsylvania,
Fillmore, Josephine
(80-85 ft)

Consistent right-of-way;
no problematic narrow
areas

Consistent right-of-way;
no problematic narrow
areas

FAIR

FAIR

FAIR

FAIR

Ability to promote
desired urban
character: Review
of designated areas
of change vs.
stability and
current zoning

13th and 14th Avenues
are primarily lowdensity mixed use west
of York and primarily
residential single-unit
and two-unit residential
east of York.
Mixed-use designation
on east end along
Colfax Ave.
Blueprint Denver
designates 13th/14th
Aves. east of York and
adjacent
neighborhoods as
“areas of stability” and
primarily as singlefamily neighborhoods.

East Colfax is
characterized by mixed
use (MX and MS), 2-8
stories with densities
decreasing east of
downtown.
Blueprint Denver
designates East Colfax
as an “area of change”
where new
development and
density should be
channeled.

17th & 18th Avenues
east of downtown and
west of City park are
generally mixed use
(MS/MX categories);
and primarily singleunit (SU) residential
east of City Park.
Blueprint Denver
designates 17th Ave.
east of York and
adjacent
neighborhoods as
“areas of stability” and
primarily as singlefamily neighborhoods.

20th Avenue east of
downtown and west of
City park are generally
mixed use (MS/MX
categories); and
primarily single-unit
(SU) residential east of
City Park.
Blueprint Denver
designates 20th Ave.
east of York and
adjacent
neighborhoods as
“areas of stability” and
primarily as singlefamily neighborhoods.

FAIR

GOOD

POOR

POOR



Constrained areas of right-of-way: Number of potential constrained areas. As previously
mentioned, the intent of this proposed project is that any new high-capacity transit improvements
within the East Colfax Corridor would be contained within the existing right-of-way, as reasonably
possible. By staying within the right-of-way, a transit investment would minimize encroachments
onto private property and the associated negative impacts to urban character. It is therefore
important to understand if there are right-of-way constraints (or neck-downs) along any of the
alignments, and if so, the extent and location of these constraints. The right-of-way for each
alignment was mapped and reviewed for areas where the right-of-way narrows. The assessment
revealed that the 13th/14th Avenues, 17th/18th Avenues, and 20th Avenue/Montview Boulevard
alignments all have consistent right-of-way and do not have problematic narrow areas. The East
Colfax Avenue alignment does have two areas of tighter right-of-way (narrowing to 80-85 feet) in
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the vicinity of Pennsylvania and Josephine Streets. However, it was determined that these
constrained points are relatively small and the narrowing would not pose a significant constraint.
For these reasons, it was determined that constrained right-of-way is not a discriminator between
alignments and all were rated “Fair.”
Ability to promote desired urban character: Review of designated areas of change vs. stability and
current zoning. The ability of a high-capacity transit investment to promote desired urban character
is best defined by understanding the vision for an area as outlined in local plans, policies, and
zoning. Introducing a high-capacity transit system along an alignment should be consistent with the
type of urban character sought for that alignment. This assessment was guided by the premise that
a high-capacity transit investment is more likely to promote desired urban character where growth
and higher-density mixed-use development is sought and less likely to promote desired urban form
where the character of lower-density single-family development is prevalent. Each of the
alignments was reviewed for its designated land use type as defined by Blueprint Denver and for
current zoning designations. The most notable difference between the alignments is that Blueprint
Denver designates the East Colfax Avenue alignment as an “area of change” where new
development and density should be channelled and designates all other alignments (particularly
east of York Street) as “areas of stability” where a single-family neighborhood character should be
maintained. Similarly, the East Colfax Avenue alignment is characterized by mixed-use zoning within
both the City and County of Denver and the City of Aurora, while other alignments are primarily
zoned for single-unit residential with pockets of mixed-use zoning. Because a high-capacity transit
investment along the East Colfax Avenue alignment would be more conducive to promoting the
urban character of a higher density mixed use environment, it received a rating of “Good,” while the
17th/18th Avenues and 20th Avenue/Montview Boulevard alignments were rated “Poor.” The
13th/14th Avenues alignment received a “Fair” rating because it is located on East Colfax Avenue to
the east and therefore shares many of the same land use and zoning designations as the East Colfax
Avenue alignment, thereby better promoting a desired urban form.
Overall: The East Colfax Avenue alignment best meets the urban character criteria. Much of the
density, underlying entitlements, commercial activity, and development exists or is planned to be
directed along the East Colfax Avenue alignment. The introduction of a high-capacity transit
investment along the East Colfax Avenue alignment would best promote the desired urban
character of the entire East Colfax Corridor primarily because East Colfax Avenue is designated as an
“Area of Change” and all other alignments are designated as “Areas of Stability” by the City and
County of Denver. In addition, the City of Aurora is focusing redevelopment efforts along East Colfax
Avenue, as evidenced by the City’s Main Street zoning along East Colfax Avenue.
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Fiscal Screening Results
This category of criteria measures the benefits and impacts of the proposed project on individual users,
implementing agencies, and the region as a whole, as summarized in Table 5-6.
Table 5-6: Route/Alignment Options - Fiscal Screen 2 Results

Length of alignment:
Estimated miles of
capital
improvements*

13th/14th Avenues

East Colfax Avenue

17th/18th Avenues

20th Avenue/
Montview Boulevard

10.1 miles

9.4 miles

9.9 miles

10.8 miles

GOOD

GOOD

GOOD

GOOD

*Estimates based on field observations and data obtained from the City and County of Denver and City of Aurora.





Length of alignment: Estimated miles of capital improvements. An indicator of the magnitude of
cost to introduce a high-capacity transit investment along a given alignment was simply determined
by the length of the alignment. The assumption in applying this criterion is that the longer the
alignment, the greater the capital cost to construct. This assessment calculated the length (in miles)
of each alignment. The 13th/14th Avenues, East Colfax Avenue, and 17th/18th Avenues alignments are
each approximately ten miles or shorter, while the 20th Avenue/Montvew Boulevard alignment is
closer to 11 miles in length. While the 20th Avenue/Montview Boulevard alignment would have the
most number of lane miles to construct, its length is comparable to the other three alignments.
Overall: Because each of the four alignments are similar in length, they would roughly have the
same per mile cost to construct a high-capacity transit improvement. Therefore, alignment lengths
did not prove to be a discriminator.
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Screen 2A Results
Table 5-7 summarizes the results of the 2A screening.
Table 5-7: Summary of Screen 2A Evaluation Results
Criteria Category
13th/14th Ave.
East Colfax
Ave.
Mobility
Environmental (Natural)
Environmental (Social
Community)
Urban Character
Fiscal
RESULT

17th/18th Ave.

Fair
Fair
Poor

Good
Good
Good

Fair
Poor
Fair

20th
Ave./Montview
Blvd.
Fair
Poor
Fair

Fair
Good
ELIMINATED

Good
Good
ADVANCED

Fair/Poor
Good
ELIMINATED

Fair/Poor
Good
ELIMINATED

Overall, the East Colfax Avenue alignment best meets the mobility, environmental, and urban character
criteria for this proposed project. Therefore, based on the results of Screen 2A, it was recommended
that the East Colfax Avenue alignment be carried forward for more detailed development and
evaluation in Screen 2B.
The remaining alignments, 13th/14th Avenues, 17th/18th Avenues, and 20th Avenue/Montview Boulevard,
were eliminated for consideration as high-capacity transit alignments, but will continue to be developed
for alternative transportation investments. Supporting investments may include improvements to
bicycle and pedestrian access, supporting bus service, and other less capital intensive strategies to
accommodate person-trip demand and improve mobility through the East Colfax Corridor.
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Screen 2B Evaluation and Results
In Screen 2B, four vehicle technology/mode options - Enhanced bus, Bus Rapid Transit, Modern
Streetcar and Light Rail - were evaluated and screened along the East Colfax Avenue alignment (the
single alignment carried forward from Screen 2A). The Screen 2B criteria and measures are shown in the
following tables. Like Screen 2A, a combination of quantitative and qualitative measures was applied,
and alignments were rated as either “Good,” “Fair” or “Poor” based on how well each met a particular
measure in comparison to the other technologies. The following pages detail the results of Screen 2B
with respect to the following categories of criteria: Mobility, Environmental (Social and Community),
Environmental (Natural), and Deliverability. (The Urban Character criteria category was not applied in
Screen 2B because issues associated with urban form are more relevant to the screening of alignments.
Fiscal criteria were also not included because cost estimates will be developed in Screen 3 for
comparison of mode/technology options).

Vehicle Technology/Mode Operational Assumptions
For the purposes of Screen 2, specific operational characteristics were assumed for each vehicle
technology/mode. These assumptions may be modified in Screen 3. Operational assumptions included:






Shared and Exclusive Lanes: Enhanced Bus and Modern Streetcar would operate in shared lanes, or
with mixed traffic along East Colfax Avenue. BRT would operate in exclusive lanes in peak hours and
Light Rail would operate in exclusive lanes all day.
Number of Transit Stops: Enhanced Bus, BRT and Light Rail would operate like the 15L bus route,
with just over twenty stops along the East Colfax alignment, and Modern Streetcar would operate
like the 15 bus route with over fifty stops along the alignment.
Type of Transit Stops: The operating assumption for all alternatives is that transit vehicles can stay
in their travel lanes to drop off and pick up passengers, rather than having to pull over to the curb.
This means that, where current parking lanes exist, all transit vehicle technology/mode options
would pick up and drop off passengers at “bulb-out” stops along East Colfax Avenue. At these
locations, the sidewalk is extended outwards for a transit stop. If a parking lane does not exist, the
travel lane would be adjacent to the existing curb, and passenger stops would be curbside.
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Mobility Screening Results
This category measures the benefits and impacts of the proposed project to users of the East Colfax
Corridor’s transportation network, including transit users, auto drivers and passengers, pedestrian, and
cyclists. The results are shown in Table 5-8.


Operational integration with local transit system and modes: Capable of interlining with other
existing transit service. The ability of a new high-capacity transit investment to interface or connect
with existing transit service is an important factor in considering transit vehicle technology/mode
options. While a primary purpose of this proposed project is to accommodate person-trip demand
within the East Colfax Corridor, the flexibility of a vehicle technology/mode to extend beyond the
study area is considered an advantage when selecting an appropriate technology.
Technologies/modes that can potentially connect to the surrounding transit network facilitate trips
within and outside the East Colfax Corridor and optimize the transit system as a whole. Because
Enhanced Bus and Bus Rapid Transit are rubber-tire technologies that do not operate on a fixed
guideway, they are both capable of interlining with existing RTD bus service. However, there are
limitations to extending bus service beyond the East Colfax Avenue alignment. First, it is assumed
that Enhanced Bus and Bus Rapid Transit would be branded with a unique identity specific to the
East Colfax Corridor and with low-floor buses different from the existing fleet; therefore, while they
are capable of operating outside the study area, mixing low-floor branded vehicles with the
standard RTD bus fleet could be problematic. Second, bus operations in downtown Denver are at or
near capacity, so adding additional vehicles to the downtown network may also be problematic.
Similarly, while Light Rail would be capable of interlining with existing service, expansion into
downtown Denver would be difficult because Light Rail operations are at or near capacity. At the
east end of the East Colfax Corridor, interlining with the I-225 Light Rail may be more feasible
because there is room for capacity expansion. Based on these limitations, Enhanced Bus, Bus Rapid
Transit and Light Rail were ranked “Fair” in their ability to operationally integrate with the local
transit system. Modern Streetcar was rated “Poor” because it is not an existing vehicle
technology/mode within the region and would not be capable of directly interlining with existing
bus or Light Rail service.

Page | 82

Colfax Corridor Connections Alternatives Analysis

Table 5-8: Vehicle Technology/Mode Options - Mobility Screen 2 Results
Enhanced Bus

Bus Rapid Transit

Operational connections
to local transit system and
modes: Capable of
interlining with other
existing transit service
Extent of access to local
residences, businesses,
and activity centers:
Number of stations/stops
providing neighborhood
access

Capable of interlining
with other existing
transit service

Capable of interlining
with other existing
transit service

FAIR

FAIR

Reduction in vehicle
access to adjacent
properties: Reduction in
access

Fewer access restrictions

Fewer access restriction

Vehicle circulation
impacts: Number and
type of turning movement
restrictions

No changes to turning
movements, including
driveways and alleys

FAIR
Limited neighborhood
walk access (fewer
number of stops)

GOOD

FAIR
Limited neighborhood
walk access (fewer
number of stops)

GOOD
 No changes to turning
movements, including
driveways and alleys at
non-exclusive areas
 For areas with exclusive
lanes, impact to rightturns may be positive if
right-turning vehicles
can use the lane. Similar
to Broadway and
Lincoln, the exclusive
lane may serve as a
queue bypass lane

GOOD
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GOOD

Modern Streetcar

Not capable of interlining
with other existing
transit service

POOR
Enhanced neighborhood
walk access (greater
number of stops)

GOOD
Moderate potential to
limit or close access to
driveways and alleys at
stops

Light Rail

Capable of interlining
with other existing
transit service

FAIR
Limited neighborhood
walk access (fewer
number of stops)

FAIR
Greatest potential to
limit or close access to
300+ driveways and
alleys

FAIR

POOR

Minimal changes to
turning movements if
driveways and alleys are
closed at stop locations
(assuming Modern
Streetcar in shared
outside lane)

 Access to most
driveways and alleys
would be eliminated.
As a result, turning
movements would be
more concentrated at
intersections where
they are allowed.
 Center-running rightturn movements would
not be impacted.
However, left-turn
movements would
need to be converted
to protected-only
operation (similar to
Seattle) or at the very
least prohibited when
the train in nearby via
blank-out signs.
 Side-running turning
movements (both right
and left) would be
prohibited when the
train is in the vicinity of
the crossing (using
blank-out signs such as
on Colfax near Auraria)

FAIR

POOR

Colfax Corridor Connections Alternatives Analysis

Table 5-8 (cont.): Vehicle Technology/Mode Options - Mobility Screen 2 Results
Enhanced Bus

Bus Rapid Transit

Vehicular Capacity
Impacts: Number of
vehicles per day

4-5 vehicle lanes: 2535,000 vehicles per day
(5-lanes includes centerturn lane)

2-3 vehicle lanes in
peak: 15-25,000+
vehicles per day
(3 lanes includes centerturn lane)

Transit system reliability
(including adverse
weather, congestion and
operational incident):
Degree of system
reliability

Operation in mixed
traffic = less reliability

POOR

FAIR

POOR

GOOD

Parking impacts:
Estimated no. of parking
spaces removed (1,300
total)

Potential parking
removal at bulb-out stop
(approx. 20 stops)

Potential parking
removal at bulb-out stop
(approx. 20 stops)

Potential parking
removal at bulb-out stop
(approx. 50 stops)

Greatest potential for
parking removal and
restrictions along length
of alignment

GOOD

GOOD

GOOD

POOR

GOOD





FAIR
Operation in exclusive
guideway (in peak
periods) = greater
reliability

Modern Streetcar
4-5 vehicle lanes: 2535,000 vehicles per day
(5 lanes include centerturn lane)

GOOD
Operation in mixed
traffic = less reliability

Light Rail
2 to 3-lane cross-section:
15-25,000 vehicles per
day
(3 lanes
includes center-turn
lane)

POOR
Operation in exclusive
guideway = greater
reliability

Extent of access to local residences, businesses, and activity centers: Number of station/stops
providing neighborhood access. As with the alignment evaluation in Screen 2A, the number of
major activity centers and destinations a vehicle technology/mode can serve is an indicator of
potential ridership. Vehicle technology/mode options with a greater number of stops has the
potential to attract more transit riders simply because it connects people with more destinations. It
is important to bear in mind that for the purposes of Screen 2B, it is assumed that Enhanced Bus,
Bus Rapid Transit and Light Rail would operate like the 15L bus route, with just over twenty stops
along the East Colfax Avenue alignment, and Modern Streetcar would operate like the 15 bus route
with over fifty stops along the alignment. (Note that as alternatives are more fully developed in
Screen 3, the number and location of stops and specific operational characteristics could be
modified and refined). Each vehicle technology/mode option was evaluated for the number of stop
locations that would provide neighborhood walk access. Of the four technologies, Modern Streetcar
offers the greatest number of potential stops and, as a result, would offer passengers enhanced
neighborhood walk access to activity centers. Therefore, Modern Streetcar is rated “Good” while
Enhanced Bus, Bus Rapid Transit and Light Rail are rated “Fair” in their ability to provide access to
activity centers along the East Colfax Corridor.
Reduction in vehicle access to adjacent properties: Reduction in access. Maintaining vehicle
access via driveways and alleys is important to maintaining the viability and functionality of
businesses and residences within the East Colfax Corridor. The fewer number of driveway and alley
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access closures required, the less impactful a vehicle technology/mode is on business and residential
vehicle access. Reductions in access were measured by totalling the number of alleys and driveways
that would potentially close with the introduction of each mode/technology option. Enhanced Bus
and Bus Rapid Transit would result in the fewest number of restrictions. If needed at all, driveway
or alley closures would occur at stop locations, and therefore Enhanced Bus and Bus Rapid Transit
are rated “Good.” Modern Streetcar may also limit driveway and alley access at stop locations and
could possibly require additional driveway or alley closures due to the potentially longer length of
Modern Streetcar vehicles. For this reason, Modern Streetcar was rated “Fair.” Light Rail would
have the greatest impact, as its exclusive guideway requirement would result in potentially closing
access to over 300 driveways and alleys along the East Colfax Corridor. Based on this assessment,
Light Rail was rated “Poor” in its ability to maintain access to adjacent properties.
Vehicle circulation impacts: Number and type of turning movement restrictions. The introduction
of a new high-capacity transit service along East Colfax Avenue may restrict vehicle turning
movements and thus impair or limit vehicle circulation throughout the East Colfax Corridor.
Because improving multimodal mobility and connections throughout the East Colfax Corridor is a
key tenet of this proposed project, those technologies/modes that minimize impacts to vehicle
turning movements are considered more favorable than those that restrict access. This evaluation
considered the types of vehicular turning movements (left and right turns) that would be affected by
implementation of each vehicle technology/mode option. The assessment includes both street
turning movements and driveway and alley ingress and egress. Enhanced Bus would have no impact
on turning movements and was therefore rated “Good.” Bus Rapid Transit was also rated “Good”
because, if vehicles are permitted to enter the exclusive Bus Rapid Transit lane for right turns, rightturning movements for vehicles could be improved. This type of operation is similar to Broadway
and Lincoln where the exclusive Bus Rapid Transit lanes also serve as a right-turn lane for autos.
Assuming Modern Streetcar vehicles operate in a shared outside lane, they also would not affect
turning movements and were also rated “Good.” Side-running Light Rail would create the largest
impact. The exclusive guideway nature of Light Rail means that the closure of most driveways and
alleys along the alignment would concentrate turning movements at intersections. An added
complexity is that right and left turning movements at intersections would be prohibited when a
Light Rail vehicle is in the vicinity of the crossing. As a result, Light Rail was rated “Poor” in regard to
vehicle circulation impacts.
Vehicle capacity impacts: Number of vehicles per day. Another consideration related to vehicle
impacts are the number of vehicles East Colfax Avenue could carry per day; the introduction of a
new high- capacity transit service along the East Colfax Avenue alignment could potentially limit
vehicular capacity if general purpose lanes are converted to exclusive transit lanes or even shared
traffic lanes. The assessment of vehicle capacity impacts estimated the daily number of vehicles on
East Colfax Avenue given the number of lanes available for vehicle travel once a new high-capacity
transit system is in place. For the purposes of this analysis and comparison, maximum roadway
cross-sections were assumed. Bus Rapid Transit and Light Rail operating in exclusive lanes would
maintain two vehicular travel lanes and a center-turn lane along most of the East Colfax Avenue
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alignment. With Light Rail in place, East Colfax Avenue could carry approximately 15-25,000 vehicles
per day. Because Bus Rapid Transit would operate in exclusive lanes only during peak periods, with
more lanes open for general traffic during non-peak periods, East Colfax Avenue could likely carry
greater than the estimated 15-25,000 vehicles per day accommodated by Light Rail. Based on this
evaluation vehicle capacity impacts, Bus Rapid Transit was rated “Fair” while Light Rail was rated
“Poor.” In contrast, Enhanced Bus and Modern Streetcar under Screen 2 operating assumptions
would share lanes with vehicles and would therefore maintain the existing four vehicle lanes with a
center-turn lane found along much of East Colfax Avenue today. In both cases, the East Colfax
Avenue alignment could accommodate approximately 25-35,000 vehicles per day, which is greater
capacity than that afforded by either Bus Rapid Transit or Light Rail. Thus, Enhanced Bus and
Modern Streetcar were both rated “Good” in regard to vehicle capacity impacts.
Transit system reliability (including adverse weather, congestion, and operational incidents):
Degree of system reliability. The ability of transit to provide reliable travel times and maintain a
consistent schedule is paramount to ensuring high-capacity transit is a desirable travel option.
Passengers are attracted to a transit system when it is perceived as a consistently on-time service
that is rarely impeded by factors such as weather and traffic accidents. The evaluation of transit
system reliability takes into account factors such as adverse weather, traffic congestion, and
operational incidents. Most importantly, transit technologies that operate in mixed traffic are not as
reliable as those that operate in exclusive lanes or guideways. Therefore, Enhanced Bus and
Modern Streetcar were rated “Poor” because both technologies/modes would operate in mixed
traffic and are therefore susceptible to delays caused by congestion and weather conditions.
Modern Streetcar operations could be further degraded by traffic incidents because vehicles
operating on a fixed guideway with shared traffic cannot maneuver around accidents and poorly
parked cars. Bus Rapid Transit was rated “Fair” because during peak periods, or those hours of the
day when traffic congestion is greatest, Bus Rapid Transit would operate in exclusive lanes and
thereby maintain more reliable travel times. Light Rail would provide the greatest system reliability
because it would operate in an exclusive guideway the entire length of the alignment and therefore
received a rating of “Good” for its degree of system reliability.
Parking impacts: Estimated number of parking spaces removed. As discussed in Screen 2A, cities
and local business owners consider parking an important customer requisite, and similarly, many
residents within the East Colfax Corridor value the availability of on-street parking. The East Colfax
Avenue alignment has an estimated 1,300 on-street parking spaces, and each of the four vehicle
technology/mode options would impact on-street parking to varying degrees. This evaluation
estimated the number of parking spaces that would be eliminated with the implementation of each
vehicle technology/mode option. Enhanced Bus, Bus Rapid Transit and Modern Streetcar would
potentially eliminate parking only at bulb-out stops where the sidewalk would be widened to
accommodate amenities such as shelters and ticketing. Approximately two to three on-street
parking spaces per stop would be removed. On the other hand, Light Rail would have a substantially
greater magnitude of parking impacts, requiring the removal of on-street parking on both sides of
East Colfax Avenue for the entire length of the study corridor, since the requirement for an exclusive
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guideway for Light Rail eliminates auto access to adjacent parking. Therefore, Enhanced Bus, Bus
Rapid Transit, and Modern Streetcar were rated “Good” while Light Rail was rated “Poor” in regard
to parking impacts.
Overall: Of the four vehicle technology/mode options, Light Rail is least able to meet the mobility
criteria, while Enhanced Bus, Bus Rapid Transit, and Modern Streetcar received a range of ratings
between “Good,” “Fair” and “Poor.” While Light Rail would provide the most reliable transit service
because it operates in an exclusive guideway along the length of the alignment, this exclusivity also
severely limits vehicle mobility and access to parking in the East Colfax Corridor. Light Rail would
also require the closure of almost all vehicle access points to adjacent businesses and residences
from East Colfax Avenue and would greatly restrict allowable vehicle turning movements. Light Rail
would also cause the greatest reduction in vehicle capacity along East Colfax Avenue.

Environmental (Social/Community) Screening Results
This category of criteria measures the benefits and impacts of the proposed project on health, safety,
community cohesion, economics, heritage, and the built environment, as summarized in Table 5-9.
Table 5-9: Vehicle Technology/Mode Options - Environmental (Social/Community) Screen 2 Results
Enhanced Bus

Bus Rapid Transit

Modern Streetcar

Light Rail

Built environment
impacts:
Degree of impacts
associated with
transit
infrastructure,
including sidewalks
and visual and
aesthetic resources

Transit infrastructure in
amenity zone:
 Shelter
 Signage
 Benches
 Ticketing machines
 Receptacles

Transit infrastructure
in amenity zone:
 Shelter
 Signage
 Benches
 Ticketing machines
 Receptacles

Transit infrastructure in
amenity zone:
 Shelter
 Signage
 Benches
 Ticketing machines
 Receptacles
Other:
 Overhead catenary
wires
 Smaller electrical
boxes/components
than light rail transit

Transit infrastructure in
amenity zone:
 Shelter
 Signage
 Benches
 Ticketing machines
 Receptacles
 High blocks for ADA
access
Other:
 Overhead catenary
wires
 Larger electrical
boxes/components
than Modern
Streetcar

GOOD

GOOD

FAIR

POOR

Documented
economic
development
associated with
transit technology
investments

Less documentation of
enhanced bus as
catalyst for economic
development.

Less documentation of
bus rapid transit as
catalyst for economic
development, but
relatively new
technology in North
America.

Greater documentation
of Modern Streetcar as
a catalyst for economic
development.

 Greater
documentation of
light rail transit as
catalyst for economic
development
 Local results are
mixed

FAIR

FAIR

GOOD

POOR

Page | 87

Colfax Corridor Connections Alternatives Analysis





1

Built environment impacts: Degree of impacts associated with transit infrastructure, including
sidewalks and visual and aesthetic resources. Introducing a new high-capacity transit service along
East Colfax Avenue has the potential to impact as well as improve the built environment. From new
amenities at transit stops to overhead catenary wires and signage, each of the infrastructure
elements associated with the four transit vehicle technology/mode options would affect the built
environment differently. This analysis focused on the degree of impacts associated with transit
infrastructure, including sidewalks (or amenity zones) and visual and aesthetic resources. Transit
stop amenities are common to all vehicle technology/mode options and could include new shelters,
signage, seating, ticketing machines, and trash receptacles. Each of these infrastructure elements
could potentially improve the built environment along East Colfax Avenue and is therefore not a
discriminator between vehicle technology/mode options. However, other infrastructure elements,
may negatively impact the built environment and are therefore considered less desirable. These
elements include overhead electrification (catenary wires), electrical boxes/components, and high
blocks for Americans with Disabilities Act (ADA) access at transit stops. Both Modern Streetcar and
Light Rail would require electrification, but Light Rail generally requires larger electrical
boxes/components than those used for Modern Streetcar systems. Assuming use of the current
RTD light rail vehicle type, Light Rail would require high blocks for ADA access where Modern
Streetcar would not since it is a low-floor technology. Based on this assessment, Enhanced Bus and
Bus Rapid Transit were rated “Good” while Modern Streetcar and Light Rail were rated “Fair” and
“Poor” respectively in the degree to which they would impact the built environment.
Documented economic development associated with transit technology investments: One of the
identified needs of this proposed project is to identify and provide transportation improvements in
accordance with established livability principles. Therefore, a high-capacity transit investment
should seek to forward the goals and principles of the federal Partnership for Sustainable
Communities program, which include enhancing economic competitiveness and leveraging
investments. Assessing the economic development potential associated with each of the four
vehicle technology/mode options entailed reviewing national research on the subject as well as
assessing local results related to leveraging transit investments to promote economic development.
Because there is relatively little documentation of Enhanced Bus or Bus Rapid Transit investments
providing a catalyst for economic development, both vehicle technology/mode options were rated
“Fair.” It should be noted however, that Bus Rapid Transit is a relatively new technology in North
America, and therefore, greater documentation should be forthcoming in the next several years. A
greater amount of documentation can be found regarding Modern Streetcar as a catalyst for
economic development due to its rail permanence and the higher degree of accessibility it provides
in urban environments. Numerous reports document the economic benefits derived from Modern
Streetcar systems in cities like Charlotte, NC and Portland, OR and Seattle, WA1. Thus, Modern
Streetcar was rated “Good” with respect to associated economic development potential. And, while
there is much documentation related to Light Rail as a catalyst for economic development
nationally, local results have been mixed. Further, Light Rail along East Colfax Avenue would impact

http://reconnectingamerica.org/search-results/SearchForm?Search=streetcar&action_ProcessSearchForm=Go&begin=10
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parking, traffic, and the built environment. Therefore, it was considered a potential detractor from
economic development in the East Colfax Corridor and was consequently rated “Poor.”
Overall: Light Rail is least able to meet the social and community environmental criteria. Enhanced
Bus, Bus Rapid Transit and Modern Streetcar each have the potential to improve the built
environment along the East Colfax Avenue alignment and potentially spur economic development to
varying degrees. In comparison, the infrastructure elements, parking removal, and traffic impacts
associated with Light Rail would be so impactful that it would negatively impact the built
environment and likely detract from economic development.

Environmental (Natural) Screening Results
This category of criteria measures the benefits and impacts of the alternatives on the natural
environment, as summarized in Table 5-10.
Table 5-10: Vehicle Technology/Mode Options - Environmental (Natural) Screen 2 Results

Natural
environmental
impacts:
Potential
environmental
impacts and
benefits



Enhanced Bus

Bus Rapid Transit

Modern Streetcar

Light Rail

 Because of the urban
character of the
alignments, impacts
to the natural
environmental are
limited.
 Likely no drainage
improvements if
roadway
reconstruction is not
needed.

 Because of the urban
character of the
alignments, elements
of the natural
environmental are
limited.
 Potential to improve
drainage in
conjunction with
roadway
reconstruction.

 Because of the urban
character of the
alignments, elements
of the natural
environmental are
limited.
 Potential to improve
drainage in
conjunction with
roadway
reconstruction.

 Because of the urban
character of the
alignments, elements
of the natural
environmental are
limited.
 Potential to improve
drainage in
conjunction with
roadway
reconstruction.

FAIR

FAIR

GOOD

GOOD

Natural environmental impacts: Potential environmental impacts and benefits. As discussed in
Screen 2A, the East Colfax Avenue alignment is an urban corridor with few natural and
environmental resources. However, the potential exists to improve environmental conditions –
particularly known drainage issues – in conjunction with a new high-capacity transit system. With
few natural areas along the East Colfax Avenue alignment, and construction limited to right-of-way
and transit stops, the introduction of any of the four transit vehicle technology/mode options would
not impact the natural environment. Introduction of a high-capacity transit system on the East
Colfax Avenue alignment may actually create environmental benefits. Existing drainage issues along
East Colfax Avenue could potentially be mitigated during construction of Modern Streetcar or Light
Rail; both vehicle technology/mode options would necessitate roadway reconstruction that would
likely be done in conjunction with drainage improvements. Thus, Modern Streetcar and Light Rail
were rated “Good.” On the other hand, Enhanced Bus and Bus Rapid Transit are less likely to
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improve drainage because construction would likely only be required at bulb out stops and
additional roadway reconstruction would be limited. Therefore, Enhanced Bus and Bus Rapid
Transit received a “Fair” rating with respect to environmental impacts.
Overall. Modern Streetcar and Light Rail best meet the natural environment criteria primarily
because implementation of either rail vehicle technology/mode option could result in drainage
improvements along the East Colfax Avenue alignment.

Deliverability Screening Results
This category of criteria measures broad issues associated with delivering or implementing an
alternative, including technical or engineering challenges in building or operating the alternative, likely
construction impacts, and the level of community and stakeholder acceptance. Table 5-11 summarizes
the screening results.


Length of time to construct: Duration of construction. A key component of successful project
deliverability is the time required to construct a high-capacity transit system. The longer the
construction duration, the greater disruption there is to businesses, residents and travellers
throughout the East Colfax Corridor. This assessment estimated the length of time required to
construct each vehicle technology/ mode option along the length of the East Colfax Avenue
alignment and is based on general industry standards. Assuming neither Enhanced Bus nor Bus
Rapid Transit would require roadway reconstruction, these two technologies could potentially be
built in six months to one year and were given a “Good” rating. Modern Streetcar could potentially
take one to two years to construct, though it could be built on a block-by-block schedule with
modified construction techniques to minimize this time, and therefore received a “Fair” rating.
Because Light Rail typically requires a greater depth of excavation and utility reconstruction, it
would take approximately two to three years to construct and was thus rated “Poor” with respect to
the duration of construction.
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Table 5-11: Vehicle Technology/Mode Options - Deliverability Screen 2 Results

Length of time to
construct: Duration of
construction
Complexity of
implementation: Number
and type of complex
elements required (tracks,
structures, stations,
signage, utilities, etc.)

Extent of use of existing
infrastructure: Degree of
street and infrastructure
reconstruction

Enhanced Bus

Bus Rapid Transit

Modern Streetcar

Light Rail

6 months - 1 year

6 months - 1 year

1-2 years

2-3 years

FAIR
Stop improvements
Level boarding
Track construction
Signal priority
Some utility impacts

POOR
 Stop improvements
(plus ADA high block
access)
 Track construction
 Signal priority
 Dedicated lanes
 Potential for greater
utility impacts
 Greater segregation
 Greater impact on
existing traffic
arrangement
POOR
 Greatest intensity of
reconstruction
 Could be similar to
Modern Streetcar, but
could be greater at
stop locations with
center-running light
rail
 Digging required for
rails

GOOD
 Stop improvements
(shelter, etc.)
 Level boarding
 Lane re-surfacing
 Signal priority







GOOD
Stop improvements
Level boarding
Lane re-surfacing
Signal priority
Dedicated lanes

GOOD
 No reconstruction of
traffic lanes
 Sidewalk
reconstruction at
stations

GOOD
 No reconstruction of
traffic lanes
 Sidewalk
reconstruction at
stations














Connection to or use of
existing infrastructure
(including vehicle
maintenance and
storage): Use of existing
maintenance/ storage
facilities
Vehicle expansion
capability to meet future
demand: Potential to add
capacity to vehicle
technology (ability to
accommodate
unanticipated capacity
demand)

GOOD
Uncertain if Enhanced
Bus fleet could be
accommodated at
existing or planned
maintenance facilities

GOOD
Uncertain if Bus Rapid
Transit fleet could be
accommodated at
existing or planned
maintenance facilities

POOR
Modern Streetcar likely
could not use existing
maintenance facilities

POOR
RTD’s light rail
maintenance facilities
likely would not be able
to accommodate
additional fleet beyond
FasTracks

FAIR
Limited standing capacity

FAIR
Limited standing
capacity

POOR
Could be similar to bus,
but can add cars or
purchase larger vehicles
 Can run 2-car consists
 More standing capacity
because of level
surface
 Safer to stand than on
bus

POOR
Can add cars or purchase
larger vehicles
 Can run 2-car consists
 More standing capacity
because of level
surface
 Safer to stand than on
bus
 Larger vehicles

GOOD

GOOD

FAIR
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Sidewalk at stops
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Sidewalk
reconstruction at
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Colfax Corridor Connections Alternatives Analysis







Complexity of implementation: Number and type of complex elements required. The number and
type of complex infrastructure elements required for each vehicle technology/mode directly affects
the ability of a project sponsor to successfully deliver a project. Simply put, more complex
technologies present greater technical or engineering challenges during design and construction.
This assessment evaluated and compared the number and type of complex elements, such as rail
tracks, stop infrastructure, signage, and utilities required for each vehicle technology/mode option.
Enhanced Bus and Bus Rapid Transit infrastructure elements include stop improvements (shelters,
ticketing, level boarding, etc.), potential roadway lane resurfacing for a smoother ride, and signal
priority to ensure travel time savings. In addition, Bus Rapid Transit would require striping and
signage to implement dedicated lanes. In total, Enhanced Bus and Bus Rapid Transit elements
would not produce significant engineering challenges and were therefore rated ”Good.” Modern
Streetcar would include all the elements listed for Enhanced Bus and Bus Rapid Transit but would
also require rail track construction and would impact existing utilities. With this added complexity,
Modern Streetcar received a “Fair” rating. Light Rail would be the most complex technology to
implement because it includes all the aforementioned elements as well as ADA high block access,
potentially greater utility impacts, and a significantly greater impact on the existing traffic
arrangement along the East Colfax Avenue alignment. Light Rail was thus rated “Poor” due to the
greater degree of implementation complexity associated with implementing this vehicle technology/
mode option.
Extent of use of existing infrastructure: Degree of street and infrastructure reconstruction.
Another factor related to the ability to successfully deliver a high-capacity transit system is the
degree to which a new technology can utilize existing infrastructure. In an era of limited resources,
the ability to build onto or reuse existing infrastructure is an important consideration. This
assessment measures the degree of street reconstruction required for each of the four vehicle
technology/mode options. Enhanced Bus and Bus Rapid Transit were both rated “Good” because
neither technology requires traffic lane reconstruction and only minimal sidewalk reconstruction
would be needed at stops. Both Modern Streetcar and Light Rail would require a greater degree of
street reconstruction, including adding rail tracks to a traffic lane in each direction and utility
relocation along the length of the alignment. Due to the extent of reconstruction required and
inability to use much of the existing street infrastructure, both Modern Streetcar and Light Rail were
rated “Poor.”
Connection to or use of existing infrastructure: Use of existing maintenance/storage facilities. As
with the use of existing street infrastructure, the ability of transit vehicles to use existing RTD
maintenance and storage facilities is an important deliverability consideration. Implementation
options includes sharing and/or expanding existing facilities or siting and constructing new
maintenance and storage facilities, with the former being the more favorable option. This
evaluation assessed the ability of each technology to use the existing RTD vehicle maintenance and
storage facilities. While the current RTD Denver bus maintenance facilities are at or near capacity,
their ability to accommodate a new fleet of buses (either Enhanced Bus or Bus Rapid Transit) is
uncertain pending additional analysis of fleet requirements, so those options are rated “Fair.”
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Modern Streetcar would be a new technology to Denver and would therefore require entirely new
maintenance and storage facilities. The existing Light Rail maintenance facilities would likely not be
able to accommodate any additional fleet beyond what is already slated for the RTD FasTracks
program. Therefore, rail options were rated “Poor” and the ability to use existing maintenance and
storage facilities proved to not be a discriminator between options.
Vehicle expansion capability to meet future demand: Potential to add capacity to vehicle
technology. Should travel conditions in the East Colfax Corridor change due to unanticipated events
or circumstances, such as exceedingly high gasoline prices or faster-than-expected population or
employment growth, transit demand in the East Colfax Corridor could potentially exceed forecasted
capacity needs. Therefore, the ability of transit vehicle technology/mode options to expand to
accommodate additional capacity is a key consideration. This evaluation compared the potential of
each vehicle technology/mode option to add capacity beyond the forecast year of 2035. While each
technology can increase capacity, they would do so by differing means. Enhanced Bus and Bus
Rapid Transit vehicles are limited in the number of passengers each can accommodate
(approximately 70 passengers for articulated vehicles) and can therefore expand only by increasing
vehicle frequencies. On the other hand, Modern Streetcar and Light Rail vehicles can hold more
passengers per vehicle (between 100 and 200 passengers depending on the vehicle manufacturer)
than buses, can increase frequencies easily, and can expand capacity through multi-car consists.
Based on this assessment, Enhanced Bus and Bus Rapid Transit received a “Fair” rating, and Modern
Streetcar and Light Rail received a “Good” rating for the ability to expand capacity to meet future
demand.
Overall: Light Rail is least able to meet the deliverability criteria. Light Rail would take the longest
time to construct, has the greatest degree of complexity associated with implementation, would
likely not be able to use existing maintenance and operations facilities, and requires the most
intensive street reconstruction. Consequently, delivering or implementing a Light Rail system in the
East Colfax Corridor would be significantly more difficult than either of the other three vehicle
technology/mode options.

Screen 2B Results
Table 5-12 summarizes the results of the 2B screening.
Table 5-12: Summary of Screen 2B Evaluation Results
Criteria Category
Enhanced Bus Bus Rapid Transit
Mobility
Environmental (Natural)
Environmental
(Social/Community)
Deliverability
RESULT
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Good
Fair
Good

Fair
Fair
Good

Modern
Streetcar
Fair
Good
Good

Good
ADVANCED

Good
ADVANCED

Fair
ADVANCED

Light Rail

Poor
ELIMINATED

Poor
Good
Poor
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Overall, the Light Rail vehicle technology/mode option is least able to meet the mobility, environmental,
and deliverability criteria for this proposed project. Therefore, based on the results of Screen 2B, it was
recommended that Light Rail be eliminated from consideration as a vehicle technology/mode option
along the East Colfax Avenue alignment. The remaining vehicle technology/mode options (Enhanced
Bus, Bus Rapid Transit, and Modern Streetcar) were carried forward for more detailed development and
evaluation in Screen 3.

Public Review and Input into the Screen 2 Process
The project team conducted several meetings with the public to review the results of the Screen 2
process:






A Technical Working Group meeting was held on February 20, 2013, to review the results of the
Screen 2 process. Key discussion points included integration of bicycle routes and facilities into the
project, exploration of the definition of “high-capacity transit,” impacts on parking in the study
corridor, a desire to see economic development impacts as a key evaluation criterion, and amenities
at passenger stops.
A Community Task Force meeting also was held on February 20, 2013, to review the Screen 2
recommendations. Key items of discussion included differentiating between local and limited
service among the proposed alternatives, differences between Enhanced Bus and Bus Rapid Transit
alternatives, discussion of curb extensions or “bulb-outs” for passenger stops, encouragement to
consider economic development impacts in the next stage of evaluation, and general agreement on
study recommendations.
Two public meetings were held in February 2013 (one in Denver and one in Aurora) to review the
results of the Screen 2 process. Comments received at these meetings helped to further shape the
study’s findings, and attendees expressed general support for the Screen 2 recommendations.
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Summary of Screen 1 and 2 Results to Date
Figure 5-4 summarizes the results of the evaluation through the Screen 1 and 2 process.
Figure 5-4: Summary of Evaluation Results Through Screen 2
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6 Screen 3 Analysis and Results
Introduction
This chapter documents the results of the Screen 3 (final) evaluation and screening process. This
chapter contains the following elements:





Description of the Screen 3 evaluation process and criteria
Description of the Screen 3 analysis and evaluation results
Description of the vehicle technology/mode option evaluation and results (Screen 2B)
Summary of findings and recommendations on next steps

Screen 3 Evaluation Process, Categories, and Criteria
The Screen 3 process for the Colfax Corridor Connections project consisted of, where possible, more
quantitative evaluation categories and data compared to Screen 1 and 2 evaluation processes. The
Screen 3 process used five categories of evaluation criteria to evaluate the remaining options:







Mobility measures sought to determine the benefits and impacts of the alternatives to users of the
corridor’s transportation network, including transit users, motorists and passengers, pedestrians,
and bicyclists.
Environmental measures were aimed at determining the benefits and impacts of alternatives on
health, safety, community cohesion, economics, and the overall built and natural environments.
Fiscal measures documented the fiscal benefits and impacts of the alternatives on users,
implementing agencies, and the region as a whole.
Urban character measures were focused on determining the benefits and impacts of the
alternatives on local land uses and the urban environment.
Deliverability measures were aimed at determining broad issues related to delivering or
implementing alternatives, including technical or engineering challenges in building or operating an
alternative, likely construction impacts, and the level of community and stakeholder acceptance and
support.
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Alternatives Description
For purposes of the Screen 3 evaluation, several operating assumptions were made for each build
alternative, as summarized in Figure 6-1.
Figure 6-1: Major Characteristics of Build Alternatives Assumed for Screen 3

Several major characteristics stand out in the definition of the remaining alternatives:






All alternatives assume five-minute headways during peak periods, a roughly 50% improvement in
frequencies compared with existing services on East Colfax Avenue.
All alternatives assume that some bus services similar to today’s services are operating in the
‘background’ as a supplement to the build alternative. The Enhanced Bus and BRT alternatives and
the Modern Streetcar alternative operating in exclusive lanes during peak periods are operating as
‘limited-stop’ services and assume that the existing Route 15 is operating in the background. The
alternative with Modern Streetcar in shared lanes all day is operating as a ‘local’ service and
assumes that the existing Route 15L is operating in the background.
All alternatives assume side-running in the outside travel lanes on East Colfax Avenue, with minimal
impacts to parking.
Alternatives using exclusive lanes were modeled and costed with the assumption that the
exclusive lanes are constructed for the entire ten-mile length of the East Colfax corridor within the
study area (from the Auraria campus on the west to the Anschutz Medical Campus on the east).
The actual extent of the exclusive lanes if and when any of these alternatives are implemented
will be the subject of additional analysis and discussions between key stakeholders including but
not limited to the public, the Federal Transit Administration, the Colorado Department of
Transportation, the City of Aurora, RTD, and the City and County of Denver.
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Major Physical Characteristics of Each Alternative
The following sections provide additional details on the physical characteristics of each remaining
alternative, including typical street cross-sections and visualizations of passenger stops/stations.
Enhanced Bus
Figure 6-2 illustrates a typical street configuration for the Enhanced Bus alternative along East Colfax
Avenue. The example shown encompasses two travel lanes in each direction, a center left-turn lane, and
two “shared” travel lanes adjacent to curb-side parking lanes. A “bulb-out” would be located within the
existing parking lanes for passenger loading and alighting, and Enhanced Bus service would operate
within the existing outside “shared” travel lanes in each direction, similar to current RTD Route 15/15L
operations.
Figure 6-2: Visualizations of Example Enhanced Bus Street Configuration and Passenger Stop

Enhanced Bus in shared lanes adjacent to parking with bulb-out providing in-line boarding

Example Enhanced Bus passenger stop
Source: Project Team
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Bus Rapid Transit
Figure 6-3 illustrates a typical street configuration for the Bus Rapid Transit alternative along East Colfax
Avenue. The example shown encompasses two travel lanes in each direction, a center left-turn lane, and
two “exclusive” travel lanes adjacent to curb-side parking lanes. In this example, a “bulb-out” would be
located within the existing parking lanes for passenger boarding and alighting, and Bus Rapid Transit
service would operate within the existing outside “exclusive” travel lanes in each direction during peak
hours in one alternative and all day in another. Note that the passenger stop example is identical to that
of the Enhanced Bus alternative, as the main difference between the two is the “exclusive” lanes.
Figure 6-3: Visualizations of Example Bus Rapid Transit Street Configuration and Passenger Stop

Bus Rapid Transit in exclusive lanes adjacent to parking with bulb-out providing in-line boarding

Example Bus Rapid Transit passenger stop
Source: Project Team
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Modern Streetcar
Exclusive Lane Alternative: Figure 6-4 illustrates a typical street configuration for the Modern Streetcar
“exclusive” lane alternative along East Colfax Avenue. The example shown encompasses two travel lanes
in each direction, a center left-turn lane, and two “exclusive” travel lanes, adjacent to curb-side parking
lanes. A “bulb-out” would be located within the existing parking lanes for passenger boarding and
alighting, and Modern Streetcar service would operate within the existing outside “exclusive” travel lane
in each direction.
Shared Lane Alternative: A typical street configuration for the Modern Streetcar “shared” lane
alternative is identical to the “exclusive” lane alternative except that the outside “exclusive” lanes
become “shared” lanes during the peak hours. As with the exclusive lane alternative, a “bulb-out” would
be located within the existing parking lanes for passenger boarding and alighting, and Modern Streetcar
service would operate within the existing outside “shared” travel lane in each direction, similar to
current RTD Route 15/15L bus operations.
Figure 6-4: Visualizations of Example Modern Streetcar Street Configuration and Passenger Stops

Streetcar in shared or exclusive lanes adjacent to parking with bulb-out providing in-line boarding

Example Modern Streetcar passenger stop
Source: Project Team

Page | 101

Colfax Corridor Connections Alternatives Analysis

Screen 3 Results
Mobility Measures
Transit Ridership: What is the Daily Transit Ridership for Each Alternative?
Figure 6-5 illustrates the daily transit boardings on the remaining alternatives for 2035. Note that these
are for East Colfax Avenue build alternatives only and do not include any background bus service.
Figure 6-5: 2035 Daily Transit Boardings, Build Alternatives Only

Source: DRCOG Focus Model

The figure shows that BRT and Modern Streetcar options have higher ridership than Enhanced Bus. The
exclusive lane options (two for BRT and one for Modern Streetcar) have the highest ridership of any of
the alternatives, though Modern Streetcar in shared lanes has ridership considerably higher than the
Enhanced Bus alternative. The 40,000+ ridership for the BRT and Modern Streetcar options are
considerable increases over the Route 15 and 15L totals documented in Chapter 3 (21,500 in 2010;
26,000 in 2035).
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Transit Ridership: How Many Daily Transit Riders Are There on East Colfax Avenue as a Result
of Each Alternative?
Figure 6-6 illustrates the daily transit boardings on East Colfax Avenue in 2035, including the No Action
alternative (Routes 15 and 15L running today’s schedule), build alternatives, and background bus service
for those build alternatives.
Figure 6-6: 2035 Daily Transit Boardings, All East Colfax Transit Services

Source: DRCOG Focus Model

The figure shows that, with the addition of the build alternatives to the East Colfax Avenue corridor,
ridership on background bus services decreases significantly, with a dramatic shift to the build
alternatives, presumably due (among other things) to the higher service frequencies (five minutes
during peak periods) assumed for the build alternatives. For example, ridership on Route 15 drops from
9,600 daily riders in the No Action alternative to 4,600 when paired with the Enhanced Bus alternative,
and dropping below 3,000 for the three alternatives using exclusive lanes. Similarly, ridership on Route
15L drops from 16,600 daily riders under the No Action alternative to below 5,000 when paired with
Modern Streetcar in shared lanes. Total ridership on the three build alternatives using exclusive lanes
increases by 65% to 72% compared with the No Action alternative.
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Transit Ridership: How do the Alternatives Affect Regional Transit Ridership?
Figure 6-7 illustrates the daily transit boardings on the entire RTD system in 2035. This metric is a
traditional way to measure an alternative’s total impact on transit ridership on a regional basis and also
helps the understanding of whether an alternative is truly attracting new riders (as opposed to merely
transferring from one mode to another).
Figure 6-7: 2035 Daily Regional Transit Boardings, Total RTD System

Source: DRCOG Focus Model

The figure shows that all build alternatives result in regional ridership increases compared with the No
Action alternative. The three alternatives using exclusive lanes have the highest impact on regional
transit ridership (around 3%). While the percentage increases on a regional basis are relatively low, the
absolute numbers show increases in regional ridership of 7,000 daily rides for Enhanced Bus, 15,00016,000 for the two BRT options, and 17,000 for Modern Streetcar in exclusive lanes. A more modest
increase (9,500) is shown for Modern Streetcar in shared lanes. The regional ridership increases roughly
correspond to the increases in ridership seen for the build alternatives plus background bus as shown in
Figure 7-2, indicating that most if not all of the riders using the build alternatives are likely “new” transit
riders shifting from other modes.
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Person-Trips: How Many Total Daily Person-Trips will East Colfax Have?
Figure 6-8 shows the forecast for daily person-trips on East Colfax Avenue in 2035. Daily person-trips
include both transit (build alternative plus background bus) and auto trips (with auto trips translating to
1.25 persons per auto). This criterion shows the impact of implementing a high-capacity transit
investment on total trips, most especially on auto trips, given that three of the alternatives assume an
exclusive lane in both directions for all or parts of each day.
Figure 6-8: 2035 Daily Person-Trip Demand (Transit and Auto), East Colfax Avenue

Source: DRCOG Focus Model

The figure shows that all alternatives result in increased person-trips compared with the No Action
alternative. Note that auto trips for alternatives using exclusive lanes drop considerably compared with
the No Action alternative, the result of the removal of an auto lane in each direction for all or portions of
the day. The two Modern Streetcar alternatives resulted in the largest increase in total person-trips
(18-23%), with Modern Streetcar in shared lanes resulting in the largest total person-trips.
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Traffic: What Happens to Roadway Congestion as a Result of the Build Alternatives?
Figure 6-9 shows the number of roadway segments in the study area that exceed a volume to capacity
(V/C) ratio of 1. 0 during the PM peak hour as a result of each alternative. A V/C ratio of 1.0 was chosen
because it means that a roadway segment is experiencing severe congestion.
Figure 6-9: Roadway Segments Exceeding V/C Ratio of 1.0 during PM Peak Hour for each Alternative

Source: Project Team

The figure shows that roadway congestion will continue to worsen throughout the study area regardless
of the implementation of any of the alternatives. The No Action alternative shows that the number of
roadway segments with a V/C ratio over 1.0 total 28.6% of all segments in the study area (compared
with current conditions of 15.5%), while the alternatives increase those numbers slightly.
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Traffic: What Happens at Intersections as a Result of the Build Alternatives?
Figures 6-10a and 6-10b show changes in Levels of Service (LOS) at intersections along East Colfax
Avenue in the study area during the PM peak hour as a result of each alternative (including the No
Action alternative). The analysis is derived from a VISSIM analysis of East Colfax Avenue conducted for
this proposed project. The figures comprise four geographic sections of the study area divided by major
north-south roadways.
Figure 6-10a: 2035 Intersection Impacts for Build Alternatives, PM Peak Hour, Auraria to Colorado
Boulevard

Figure 6-10b: 2035 Intersection Impacts for Build Alternatives, PM Peak Hour, Colorado Boulevard to
Anschutz Medical Campus

Source for both: Project Team
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The figures show that there are minor changes in intersection performance, both negative and positive,
at some locations along East Colfax Avenue as a result of the build alternatives. Overall, however, there
is mostly no change from the No Action alternative. As with other criteria, this could be a result of the
significant shift from autos to transit along East Colfax Avenue as a result of the alternatives.

Traffic: What Happens to East Colfax Travel Times as a Result of the Build Alternatives?
Figure 6-11 illustrates changes in 2035 end-to-end study area travel times for both autos and transit in
East Colfax Avenue during the PM peak hour as a result of the alternatives.
Figure 6-11: 2035 Auto and Transit Travel Times for Build Alternatives on East Colfax, PM Peak Hour,
I-25 to I-225

Source: Project Team and DRCOG Focus Model

The figure shows that auto travel times change moderately on East Colfax Avenue as a result of the build
alternatives compared with the No Action alternative. Build alternatives with exclusive lanes cause auto
travel times to increase slightly (by four minutes). Build alternatives with shared lanes show little or no
change in auto travel times. On the transit side, all of the build alternatives show considerable travel
time improvements compared with the No Action alternative. Alternatives with exclusive lanes reduce
transit travel times by 11-13 minutes compared with the No Action alternative. Even alternatives with
shared lanes show travel time improvements. These improvements are likely the result of shorter dwell
time assumptions for vehicles in these alternatives (due to off-vehicle ticketing and multi-door low-floor
boarding) along with transit signal priority implementation at some locations along East Colfax Avenue.
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Traffic: What Happens to Vehicle Miles Traveled as a Result of the Build Alternatives?
Figure 6-12 shows daily vehicle miles traveled (VMT) projected for 2035 in the larger “influence area”
(approximately I-70 to Alameda Avenue) as a result of the build alternatives, compared with the No
Action alternative.
Figure 6-12: 2035 Daily Influence Area VMT for Build Alternatives on East Colfax

Source: DRCOG Focus Model

The figure shows that all alternatives reduce influence area VMT, while BRT in exclusive lanes all day has
the largest impact on influence area VMT with a 3.5% reduction compared with No Action. This
information is consistent with the shift from autos to transit shown in earlier figures.
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Mobility Summary: Key Findings
The previous figures showed a variety of key factors and findings related to implementation of build
alternatives on mobility measures:













There is a fairly significant shift from background bus service to the new build alternatives, likely due
to the improved frequencies and premium services offered by the alternatives.
Overall, alternatives using exclusive lanes for all or part of the day showed the highest transit
ridership, likely reflecting improved travel times of those alternatives.
BRT and Modern Streetcar alternatives have generally higher ridership than the Enhanced Bus
alternative.
Modern Streetcar alternatives provide the largest number of total person-trips (transit and auto).
Alternatives using exclusive lanes have the highest total person-trip capacity, with Modern Streetcar
alternatives providing the highest capacities due in part to the larger vehicles assumed in those
alternatives.
Alternatives using exclusive lanes show the largest shift from auto to transit trips in the corridor.
No consistent significant increases in auto congestion are seen as a result of the build alternatives.
No significant degradations of intersection performance was observed as a result of the
implementation of the build alternatives, and in some cases, intersection performance actually
improved.
BRT alternatives result in the largest reductions in influence area VMT.
No major changes to auto travel times are shown as a result of the build alternatives, and all transit
alternatives show improved travel times compared with the No Action alternative.

Table 6-1 summarizes the mobility results from Screen 3.
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Table 6-1: Mobility Screen 3 Results

Daily Ridership
(Alternative Only)
Daily Ridership (All E.
Colfax Transit Services)
Regional Transit
Ridership
Daily Person-Trips, E.
Colfax (Autos and Transit)
Changes in Influence Area
Auto Congested
Segments
Changes in Influence Area
Intersection LOS
Transit Travel Times on E.
Colfax, Build Alternatives
Compared to No Action
Auto Travel Times on E.
Colfax Compared to No
Action
Change in Influence Area
VMT from baseline

SUMMARY
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Enhanced Bus

Bus Rapid Transit
Exclusive Lanes
in Peaks

Bus Rapid
Transit Exclusive
Lanes All Day

Modern
Streetcar
Exclusive Lanes
in Peaks

Modern
Streetcar Shared
Lanes All Day

28,100
FAIR

40,400
GOOD

41,100
GOOD

42,500
GOOD

37,000
FAIR

32,700 (25% above
No Action)
FAIR
531,700 (1.4% above
No Action)
FAIR
72,600 (9% above No
Action)
FAIR
No significant
changes
FAIR
No significant
changes
FAIR
3 minutes faster

43,100 (65% above
No Action)
GOOD
539,000 (2.8%
above No Action)
GOOD
76,300 (15% above
No Action)
GOOD
No significant
changes
FAIR
No significant
changes
FAIR
11 minutes faster

43,800 (67%
above No Action)
GOOD
540,000 (2.9%
above No Action)
GOOD
69,700 (5% above
No Action)
FAIR
No significant
changes
FAIR
No significant
changes
FAIR
11 minutes faster
GOOD

45,100 (72% above
No Action)
GOOD
541,000 (3.2%
above No Action)
GOOD
78,500 (18% above
No Action)
GOOD
No significant
changes
FAIR
No significant
changes
FAIR
13 minutes faster
GOOD

41,800 (59% above
No Action)
GOOD
533,800 (1.8%
above No Action)
FAIR
81,600 (23% above
No Action)
GOOD
No significant
changes
FAIR
No significant
changes
FAIR
8 minutes faster

FAIR
No change

GOOD
4 minutes slower

4 minutes slower

4 minutes slower

GOOD
1 minute slower

GOOD
-0.16%
FAIR

FAIR
-1.28%
GOOD

FAIR
-3.53%
GOOD

FAIR
-1.21%
GOOD

GOOD
-0.22%
FAIR

FAIR

GOOD

GOOD

GOOD

FAIR
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Environmental Measures
For Screen 3 purposes, social/community environmental factors are grouped with natural
environmental factors into one general environmental category. This is primarily because there are few
natural environmental issues measured at this stage of alternatives development and screening due to
the urban nature of the study area.
Environment (Social/Community): What Happens to Influence Area Energy Usage as a Result
of Each Build Alternative?
Figure 6-13 shows 2035 energy usage measured in British Thermal Unit (Btu) changes – the typical
measurement for changes in energy usage for transportation and other construction projects - within
the larger influence area (roughly I-70 to Alameda Avenue) as a result of each alternative compared with
No Action. Energy use changes are directly related to VMT changes noted in Figure 7-13 and are derived
from FTA New Starts guidance.
Figure 6-13: 2035 Daily Influence Area Energy Use Changes for Build Alternatives on East Colfax

Source: DRCOG Focus Model

The figure shows that, consistent with changes in VMT, all alternatives reduce influence area energy
usage, while BRT in exclusive lanes all day has the largest impact on influence area energy usage with a
3.5% reduction. This information is consistent with the shift from autos to transit noted in earlier
figures.
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Environment (Social/Community): What is Each Alternative’s Impact on Air Quality in the
Study Corridor?
Figure 6-14 shows 2035 air quality changes within the larger influence area (roughly I-70 to Alameda) as
a result of each alternative compared with No Action. Air quality emissions for the alternatives were
calculated based on annualized influence area VMT (as shown in Figure 7-13) and 20-year horizon
factors for criteria air pollutants including carbon monoxide (CO), nitrous oxides (NOx), volatile organic
compounds (VOCs), and particulate matter smaller than 2.5 micrometers (PM2.5) based on the FTA New
Starts Guidance (FTA, 2013).
Figure 6-14: 2035 Daily Influence Area Air Quality Changes for Build Alternatives on East Colfax

Source: Project Team

The figure shows that, consistent with changes in VMT, all alternatives improve influence area air
quality, while BRT in exclusive lanes all day has the largest impact on influence area energy usage with a
3.5% reduction in key pollutants. This information is consistent with the shift from autos to transit
noted in earlier figures.
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Environment (Social/Community): What is Each Alternative’s Relationship to Potential
Sensitive Noise Receptors in the Study Area?
Table 6-2 shows the number of potential sensitive noise receptors (residential parcels) along East Colfax
Avenue and within 350 feet of the centerline of the street. This criterion was derived from
recommendations contained in FTA’s Noise and Vibration Manual. In this case, even though the FTA
manual has differing criteria for different modes, the project team used the worst case (light rail transit)
for all alternatives. This criterion does not measure actual noise impacts (that will be determined during
future environmental phases for remaining alternatives); instead, this criterion shows the range of
potential noise impacts that could potentially occur for any alternative.
Table 6-2: Potential Sensitive Noise Receptors along East Colfax Avenue for Build Alternatives

Potential
Sensitive Noise
Receptors

Enhanced Bus

BRT in
Exclusive Lanes
in Peak Periods

BRT in
Exclusive Lanes
All Day

Modern
Streetcar in
Exclusive Lanes
Peak Periods

Modern
Streetcar in
Shared Lanes
All Day

447

447

447

447

447

Source: Project Team

The table shows that all alternatives have the same number of potential sensitive noise receptors – 447.
Again, as noted, actual noise impacts will be measured in a future environmental phase for any
remaining alternatives.
Environment (Social/Community): What is Each Alternative’s Relationship to Potentially
Sensitive Vibration Areas in the Study Area?
Table 6-3 shows the number of potential sensitive vibration receptors along East Colfax Avenue. This
criterion was derived from recommendations contained in FTA’s Noise and Vibration Manual. Two
categories of potentially sensitive vibration receptors are noted in the FTA manual:


Category 1 receptors include hospitals and related medical facilities. Based on guidance from the
FTA manual, Category 1 receptors were documented from the centerline of East Colfax Avenue as
shown for each alternative:






Enhanced Bus: 100 feet
Bus Rapid Transit: 100 feet
Modern Streetcar: 450 feet

Category 2 receptors are residential parcels. Based on guidance from the FTA manual, Category 2
receptors were documented from the centerline of East Colfax Avenue as shown for each
alternative:


Enhanced Bus: 50 feet
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Bus Rapid Transit: 50 feet
Modern Streetcar: 150 feet

Table 6-3: Potential Sensitive Vibration Receptors along East Colfax Avenue for Build Alternatives

Potential
Sensitive Noise
Receptors

Enhanced Bus

BRT in
Exclusive Lanes
in Peak Periods

BRT in
Exclusive Lanes
All Day

Modern
Streetcar in
Exclusive Lanes
Peak Periods

Modern
Streetcar in
Shared Lanes
All Day

62

62

62

228

228

Source: Project Team

The table shows that all bus alternatives have fewer potential receptors (62) than Modern Streetcar
(which has 226 Category 2 receptors, in addition to Anschutz Medical Center and National Jewish
Hospital, which are classified as Category 1 receptors). As with noise impacts, actual vibration impacts
will be measured in a future environmental phase for any remaining alternatives.
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Environmental Summary: Key Findings
The previous figures showed a variety of key factors and findings related to implementation of build
alternatives on environmental measures:




The BRT alternative in exclusive lanes all day resulted in the largest reduction in both energy usage
and air pollutants, with both measures being directly related to the alternative’s commensurate
reduction in regional VMT.
All alternatives had the same number of potential sensitive noise receptors, while Modern Streetcar
alternatives had the largest number of potential sensitive vibration receptors.

Table 6-4 summarizes the screen 3 results for environmental factors.
Table 6-4: Environmental Screen 3 Results
Enhanced Bus

Bus Rapid Transit
Exclusive Lanes
in Peaks

Bus Rapid
Transit Exclusive
Lanes All Day

Modern
Streetcar
Exclusive Lanes
in Peaks

Modern
Streetcar Shared
Lanes All Day

Change in Energy Usage

-0.16%
FAIR

-1.28%
GOOD

-3.53%
GOOD

-1.20%
GOOD

-0.22%
FAIR

Improvement to Air
Quality

-0.16%
FAIR

-1.28%
GOOD

-3.53%
GOOD

-1.20%
GOOD

-0.22%
FAIR

447
FAIR

447
FAIR

447
FAIR

447
FAIR

447
FAIR

Sensitive Vibration
Receptors

62
GOOD

62
GOOD

62
GOOD

228
FAIR

228
FAIR

SUMMARY

FAIR

GOOD

GOOD

GOOD/FAIR

FAIR

Sensitive Noise Receptors

Page | 116

Colfax Corridor Connections Alternatives Analysis

Fiscal Measures
Capital Costs: How Much Would Each Build Alternative Cost?
Figure 6-15 shows the estimated conceptual capital costs of each build alternative in 2013 dollars.
These conceptual cost estimates were derived from a number of sources, including recent local and
national construction cost trends for similar projects, and all estimates included significant
contingencies. Key features of the conceptual cost estimates include:




Vehicle fleet sizes for all alternatives were developed based on assumed operating plans (fiveminute headways during peak periods).
All options included a unit cost for maintenance facilities and related real estate, either as an add-on
to existing facilities or as new facilities.
All estimates included percentage estimates for unforeseen environmental issues, preliminary and
final design, construction management, and system testing.

Figure 6-15: Conceptual Capital Costs of Build Alternatives (2013 dollars)

Source: Project Team

The figure shows that bus alternatives are considerably less expensive to construct than Modern
Streetcar alternatives. The BRT alternatives are more expensive than Enhanced Bus primarily due to the
added construction cost of resurfacing one lane in each direction to accommodate BRT’s exclusive lanes.
Modern Streetcar in Shared Lanes is more expensive than Modern Streetcar in Exclusive Lanes primarily
due to differing operating assumptions; the option in shared lanes is assumed to be operating as a ‘local’
service with roughly twice the number of passenger stations than the option operating in exclusive lanes
during peak periods (which is assumed as a “limited-stop” service). These conceptual capital costs are in
line with recent similar projects in the US on a cost-per-mile basis.
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Operating and Maintenance Costs: How Much Would Each Build Alternative Cost to Operate?
Figure 6-16 shows the estimated conceptual annual operating and maintenance costs of each build
alternative in 2013 dollars (not including background bus service). These conceptual cost estimates
were derived from a number of sources, including operating assumptions as shown in Figure 7-1
(primarily five-minute peak headways, with all alternatives except Modern Streetcar in Shared Lanes
operating as ‘limited-stop’ services), RTD operating costs for bus and rail, and national averages for
operating costs for bus and streetcar systems.
Figure 6-16: Conceptual Annual Operating and Maintenance Costs of Build Alternatives (2013 dollars)

Source: Project Team

The figure shows that bus alternatives have similar operating costs, with Enhanced Bus having slightly
higher annual costs than BRT due to its longer travel time (requiring more buses and therefore more
operating hours). Modern Streetcar in Exclusive Lanes has higher operating costs since typical light rail
and streetcar systems nationwide have slightly higher costs per hour than buses. Modern Streetcar in
Shared Lanes has the highest operating cost of any build alternative due to its longer travel times in
shared lanes and its larger number of annual operating hours (since it mimics “local” service, which on
East Colfax Avenue is almost 24 hours per day). (Note: by way of comparison, RTD estimates that the
current annual operations costs of the Route 15 are approximately $9 million, and the annual costs of
the Route 15L are approximately $9.9 million).
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Cost Effectiveness: How Much Would Each Alternative Cost to Build and Operate per User?
Figure 6-17 shows the estimated conceptual cost-effectiveness of each build alternative. Costeffectiveness is defined as the annualized capital and operating cost per annualized user for each
alternative. Annualized costs were determined by combining each alternative’s annual operating cost
with annualized capital costs (derived by multiplying total capital costs by 8%, in line with average life
cycle cost formulas included in FTA New Starts computations). Those two numbers were then divided
by annualized ridership (derived by multiplying daily ridership as shown in Figure 7-2 by 300, a typical
annualization factor used in FTA New Starts computations).

Cost-Effectiveness

Figure 6-17: Conceptual Cost-Effectiveness of Build Alternatives

Source: Project Team

The figure shows that the two BRT alternatives have the lowest cost per rider at approximately $1.80
per user. Enhanced Bus is slightly higher despite its slightly lower capital cost due to its lower ridership.
Modern Streetcar alternatives have the highest cost per user since their capital costs are roughly four
times that of bus alternatives.
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Economic Development: What is Each Alternative’s Potential
Economic Impact?
The project team conducted a high-level economic development
impact analysis of the build alternatives. Measuring the direct
impacts of a transit investment on economic development is
difficult and there is no single methodology that has been accepted
industry-wide that can be used to model whether, and how much,
a particular transit investment might spur new investment along a
corridor. In order to develop an analysis methodology that is
appropriate for the East Colfax Corridor, the project team reviewed
available literature on this subject, much of which discusses
specifically the impacts of modern streetcars on land use. In
addition to the literature review, the team interviewed several
Denver-area and national developers to get their perspective on
the relationship between the three modes under consideration and
development potential. The team also prepared case studies of five
cities, talking to officials and learning about how these modes have
been perceived (or not) to impact economic development in other
cities. Finally, the team prepared a detailed baseline analysis of
existing conditions in order to serve as a base from which to
project potential economic impacts.

How did public comment help
shape the economic development
potential evaluation?
In the early stages of the study, the
project team did not significantly
focus on economic development
potential as a key discriminator in the
evaluation process and instead
focused on the mobility aspects of
the proposed project. However, after
discussions with key project
stakeholders (including community
groups focused on the East Colfax
Avenue corridor) and the general
public, the project team developed a
high-level conceptual methodology to
help evaluate the relative economic
development potential of the
remaining alternatives in the Screen 3
process.

Figure 6-18 summarizes the results of that analysis, which includes a wide range of potential economic
development impacts for each build alternative. As a baseline number, Colfax station-area properties
are anticipated to grow in value by $2.5 to $3.5 billion in the no-new-transit scenarios (as a result of new
development and, to a greater extent, appreciation of existing development) by 2035. The figure shows
the additional development above and beyond that baseline figure.
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Figure 6-18: Estimated Economic Impact on East Colfax Avenue as a Result of Build Alternatives

Source: Project Team

The figure shows that:





Enhanced bus is estimated to contribute an additional $45 million to $136 million to station area
property values by 2035.
BRT is estimated to contribute $124 million to $346 million (its wide range is due to the wide variety
of possible executions of that technology, from fairly bus-like deployments to very streetcar-like
investments).
Modern Streetcar is estimated to contribute $275 to $664 million to station-area property value
growth by 2035, depending on whether conservative or accelerated economic scenarios are used.

From this research, the team learned several key lessons that shaped the economic impact
methodology. These key lessons include:




While the original intent of the economic impact analysis was to develop a high-level order-ofmagnitude assessment of the relative impacts of each mode on development patterns along East
Colfax Avenue, the project team realized that even an order-of-magnitude comparison must be
grounded in an understanding of the development opportunities along East Colfax Avenue. General
conclusions learned from one city cannot be applied to another without understanding the physical
and market conditions of the corridor under study.
The physical realm (streetscape, station areas, etc.) is a critical factor for whether a transit
investment will affect land use. Given that a BRT and a Modern Streetcar can be built with similar
types of physical improvements, there is overlap between the potential impact of these two modes.
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Developers make investment decisions for many reasons, only one of which is whether a site is
served by transit, and, if so, by which mode. Market conditions, surrounding physical conditions,
access, visibility, regulatory conditions, financial incentives, and other factors all combine to make
new investment possible.
Case studies, developer interviews and preliminary ridership projections all point to a range of
potential economic impacts that is lowest for Enhanced Bus, wide-ranging but higher for BRT, and
generally highest for Modern Streetcar.
Case studies of other streetcar and BRT examples across the country suggest possible transit
premium factors higher even than Denver’s LRT experience, but these cases tended to have a
greater existing supply of re-developable land. It is difficult to make a direct comparison using
growth rates, because existing case studies tend to report growth only, and do not provide detailed
information as to existing conditions/values.
Based on developer interviews, the team’s analysis of vacant/underutilized parcels and the team’s
professional assessment of the character of station-area properties, East Colfax Avenue appears far
more constrained in terms of development and redevelopment potential – both relative to transit
case study comparators and relative to Denver LRT station locations.

Another way to measure the economic impact of alternatives is to compare the ratio of potential
economic benefits to capital costs, a “civic return on investment.” Figure 7-22 above also shows the
potential range for return on investment for each of the alternatives.
The figure shows that, while all alternatives have the potential to “recoup” their civic investment
through increased economic development (at least on the high end of the analysis), the BRT alternative
has the highest overall potential return on civic investment, with the ratio of increased development
potential to capital cost ranging from 1.1 to 3.1.
Fiscal Summary: Key Findings
The previous figures showed a variety of key factors and findings related to implementation of build
alternatives on fiscal measures:




The Enhanced Bus and BRT alternatives had the lowest conceptual capital costs, while the Modern
Streetcar alternatives had the highest capital costs (roughly four times that of the two bus options).
The two BRT alternatives had the lowest annual operating costs, while the Modern Streetcar in
Shared Lanes alternative had the highest.
The Modern Streetcar alternatives have the highest potential for generating additional economic
development in the corridor, but when compared with capital costs, the BRT options have the
highest potential for “civic return on investment.”

Table 6-5 summarizes the Screen 3 results for fiscal issues.
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Table 6-5: Fiscal Screen 3 Results
Enhanced Bus

Bus Rapid Transit
Exclusive Lanes
in Peaks

Bus Rapid
Transit Exclusive
Lanes All Day

Modern
Streetcar
Exclusive Lanes
in Peaks

Modern
Streetcar Shared
Lanes All Day

$89 million
GOOD

$114 million
GOOD

$114 million
GOOD

$399 million
FAIR

$456 million
FAIR

$14.6 million
GOOD

$13.1 million
GOOD

$13.1 million
GOOD

$17.5 million
FAIR

$23.5 million
FAIR

$2.57
GOOD

$1.83
GOOD

$1.80
GOOD

$3.87
GOOD

$5.40
FAIR

Economic Development
Impact

FAIR

GOOD/FAIR

GOOD/FAIR

GOOD

GOOD

Return on Civic
Investment

FAIR

GOOD

GOOD

FAIR

FAIR

GOOD

GOOD

GOOD

FAIR

FAIR

Conceptual Capital Cost
Conceptual Annual
Operating Cost
Conceptual CostEffectiveness

SUMMARY

Urban Character Measures
Urban Character: What are Each Alternative’s Potential Visual and Aesthetic Impacts?
Visual and aesthetic impacts were evaluated based on the changes to the visual setting from existing
condition to the build alternatives. The project team developed the following observations related to
visual and aesthetic impacts of the alternatives:




The Enhanced Bus alternative results in minor visual and aesthetic changes due to its shelters,
signage, benches, ticketing machines, and other miscellaneous amenities.
The BRT alternatives have potential visual and aesthetic changes similar to those of Enhanced Bus.
Modern Streetcar options have potential visual and aesthetic changes similar to those of Enhanced
Bus and BRT but also have the visual and aesthetic impacts of rail in streets and overhead catenary
wires.

Urban Character: What are Each Alternative’s Potential Impacts to the Urban Realm?
Urban realm changes were evaluated based on the potential of each alternative for making
improvement to the existing built environment as a result of the proposed project. The project team
developed the following observations related to urban realm improvements of the alternatives:




The Enhanced Bus alternative results in minor improvements to the urban realm including upgraded
shelters, signage, benches, ticketing machines, and other miscellaneous amenities in support of the
alternative.
BRT alternatives have similar improvements as Enhanced Bus in addition to resurfacing/
improvement and upgrades of one lane in each direction for the length of the corridor.
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Modern Streetcar alternatives have similar improvements as BRT in addition to longer station
platforms and therefore more opportunities to upgrade the urban realm; this is especially true of
the Modern Streetcar in Shared Lanes alternative since it has the largest number of stations of any
alternative.

Urban Character: What are Each Alternative’s Potential Impacts on Parking?
As noted in the Screen 2 evaluation, local business owners view parking as an important customer
requisite, and similarly, many residents within the East Colfax Corridor value the availability of on-street
parking. Table 6-6 shows the number of parking spaces estimated to be removed from service as a
result of each alternative. This information was collected by comparing initial conceptual design
drawings with potential passenger station locations and making a determination as to each station’s
potential removal of parking along East Colfax Avenue to accommodate those stations.
Table 6-6: Potential Parking Spaces Removed on East Colfax Avenue for Build Alternatives
Enhanced Bus

BRT in
Exclusive Lanes
in Peak Periods

BRT in
Exclusive Lanes
All Day

Modern
Streetcar in
Exclusive Lanes
Peak Periods

Modern
Streetcar in
Shared Lanes
All Day

7

7

7

7

33

Parking Spaces
Removed
Source: Project Team

The table shows that all alternatives except Modern Streetcar in Shared Lanes remove the same number
of parking spaces (seven spaces); the Modern Streetcar in Shared Lanes removes 33 spaces. The latter
number is higher since this alternative is operating as a “local” service with roughly twice the number of
passenger stations than the other four. However, when compared against the total number of parking
spaces along East Colfax for the length of the study corridor (approximately 1,300 spaces), the impact of
all alternatives is minimal.
Table 6-7 summarizes the screen 3 results for urban character issues.
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Table 6-7: Urban Character Screen 3 Results
Enhanced Bus

Bus Rapid Transit
Exclusive Lanes
in Peaks

Bus Rapid
Transit Exclusive
Lanes All Day

Modern
Streetcar
Exclusive Lanes
in Peaks

Modern
Streetcar Shared
Lanes All Day

GOOD

GOOD

GOOD

FAIR

FAIR

FAIR

FAIR

FAIR

GOOD

GOOD

GOOD

GOOD

GOOD

GOOD

FAIR

GOOD/FAIR

GOOD/FAIR

GOOD/FAIR

GOOD/FAIR

GOOD/FAIR

Visual/Aesthetic Impacts
Urban Realm Impacts
Parking Impacts

SUMMARY

Deliverability Measures
Deliverability: What are Each Alternative’s Potential Construction Impacts?
Construction impacts were evaluated based on the amount of excavation required and associated
amount of time in which people and businesses would potentially be affected during construction
activities. The project team developed the following observations related to potential construction
impacts of the alternatives:






The Enhanced Bus alternative results in minor construction activities primarily related to new station
infrastructure including shelters and signage. Construction activities are estimated at six months to
one year.
The BRT alternatives have potential construction impacts similar to those of Enhanced Bus primarily
related to station and related infrastructure construction. In addition, the BRT alternative assumes
resurfacing of one lane of East Colfax Avenue in each direction for the entire length of the corridor.
Construction activities are estimated at one to two years.
Modern Streetcar alternatives also have construction impacts related to station and related
infrastructure construction similar to those of Enhanced Bus and BRT, though the proposed project
assumes that Modern Streetcar station platforms are longer than those assumed for bus
alternatives. In addition, Modern Streetcar alternatives assume track construction in both directions
in the outside travel lanes of East Colfax Avenue, along with construction of catenary (power) poles
along the roadway. Construction activities for Modern Streetcar alternatives are assumed at two to
three years.

Table 6-8 summarizes the screen 3 results for deliverability issues.
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Table 6-8: Deliverability Screen 3 Results

SUMMARY

Enhanced Bus

Bus Rapid Transit
Exclusive Lanes
in Peaks

Bus Rapid
Transit Exclusive
Lanes All Day

Modern
Streetcar
Exclusive Lanes
in Peaks

Modern
Streetcar Shared
Lanes All Day

GOOD

FAIR

FAIR

FAIR/POOR

FAIR/POOR

Overall Screen 3 Summary and Preliminary Locally Preferred Alternative
Recommendation
Table 6-9 summarizes the results of the Level 3 screening.
Table 6-9: Summary of Screen 3 Evaluation Results
Criteria Category

Enhanced Bus

Bus Rapid
Transit
Exclusive Lanes
in Peaks

Bus Rapid
Transit
Exclusive
Lanes All Day

Modern
Streetcar
Exclusive Lanes
in Peaks

Modern
Streetcar
Shared Lanes
All Day

Mobility

FAIR

GOOD

GOOD

GOOD

FAIR

Environmental

FAIR

GOOD

GOOD

GOOD/FAIR

FAIR

GOOD

GOOD

GOOD

FAIR

FAIR

GOOD/FAIR

GOOD/FAIR

GOOD/FAIR

GOOD/FAIR

GOOD/FAIR

GOOD

FAIR

FAIR

FAIR/POOR

FAIR/POOR

GOOD/FAIR

GOOD

GOOD

GOOD/FAIR

FAIR

Fiscal
Urban Character
Deliverability
SUMMARY

The table shows that:




The BRT alternatives were rated “Good” overall, including a “Good” ranking in the mobility category
with high rankings in ridership (both local and regional), net increases in transit ridership (and
corresponding net decreases in auto trips), transit travel time improvement, and regional decreases
in auto VMT. They were also ranked “Good” in environmental measures (primarily due to
improvements in energy usage and air quality that corresponded to VMT reductions) and “Good” in
fiscal measures because of their low capital and operating costs, good cost-effectiveness, and
potential return on civic investment as a result of economic development.
The Enhanced Bus and Modern Streetcar in Exclusive Lane alternatives received an overall
“Good/Fair” rating. Enhanced Bus was ranked “Fair” in most mobility measures, was ranked
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“Good/Fair” in fiscal impacts (primarily due to its low capital and operating costs), and was ranked
“Good” in deliverability due to its relatively simple constructability. Modern Streetcar in Exclusive
Lanes was ranked “Good” in most mobility measures, but “Fair” in fiscal measures (primarily due to
its relatively high capital cost), and “Fair/Poor” in deliverability (due to its more complex
construction associated with track construction and overhead catenaries).
Modern Streetcar in Shared Lanes was ranked lowest of any alternative at “Fair.” Its ridership and
other mobility measures were not as high as alternatives in exclusive lanes, its fiscal impact was
“Fair” due to its high construction cost and lower cost-effectiveness, and similar to the other
Modern Streetcar, it was ranked “Fair/Poor” in deliverability due to its more complex construction.

Therefore, based on the results of the Screen 3 analysis, Bus Rapid Transit in Exclusive Lanes in peak
periods was ranked the highest of all alternatives analyzed and is recommended as this proposed
project’s Preliminary Locally Preferred Alternative (LPA).
As noted earlier, the recommended BRT option was modeled and costed with the assumption that the
exclusive lanes are constructed for the entire ten-mile length of the East Colfax corridor within the
study area (from the Auraria campus on the west to the Anschutz Medical Campus on the east). The
actual extent of the exclusive lanes if and when any of these alternatives are implemented will be the
subject of additional analysis and discussions between key stakeholders including but not limited to
the public, the Federal Transit Administration, the Colorado Department of Transportation, RTD, and
the City and County of Denver. The City of Aurora has determined that BRT Exclusive Lanes will not be
implemented for the segment of East Colfax Avenue within Aurora.
A more detailed analysis will be conducted on the LPA as part of the environmental compliance phase
in accordance with the National Environmental Policy Act (NEPA). If that analysis is approved by the
FTA, the Preliminary LPA becomes the Final LPA for the proposed project.

How Well Does the Preliminary LPA Meet the Proposed Project’s Purpose and Need
Statement?
As noted in Chapter 2, the overall purpose of this study is to develop a proposed project that includes a
package of multi-modal transportation improvements in the East Colfax Avenue corridor. The proposed
project would provide additional person-trip capacity in the East Colfax corridor through a high-quality,
high-capacity, and cost-effective transit service. This new service would provide a faster, more reliable,
and more comfortable passenger experience compared with existing bus service. The proposed project
would improve local and regional accessibility, mobility, safety, transit travel times and reliability, and
passenger facilities in this heavily transit-reliant corridor.
In addition, the specific needs statements developed for this proposed project were:



Need to accommodate increasing person-trip demand (estimated at a 20-30% increase within the
next 10 to 15 years) as a result of increased residential and employment growth.
Need to better serve existing transit users and encourage and accommodate new transit users,
especially given that existing bus service in the corridor is nearing or at capacity, and with the likely
addition of choice riders as the corridor develops over the next few decades.
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Need to identify and provide transportation improvements in conformance with established
livability principles including providing more transportation choices; promoting equitable,
affordable housing; enhancing economic competitiveness; supporting existing communities;
coordinating policies and leveraging investment; and valuing communities and neighborhoods.
Need to identify and provide transportation improvements without major acquisition of private
properties by providing additional trip capacity largely within the current right-of-way both to allow
protection of existing private development and promote sustainable growth.
Need to accommodate increasing intra-corridor trips since end-to-end trips make up a relatively
small proportion of all trips along the corridor due to increased residential and employment
growth.
Need to identify and provide improved mobility and connectivity options including alternative
modes to accommodate the increased travel demand in the corridor, including safer and more
efficient pedestrian and bicycle connections.
Need to identify and provide affordable and fiscally sustainable improvements that are planned
and implemented with the financial constraints of the region in mind. The recommended
alternative must be both affordable and cost-effective at serving the transportation and livability
needs and other requirements of the East Colfax Corridor.

All of the alternatives analyzed in Screen 3 can be deemed to meet many of the proposed project’s
overall purposes. However, Table 6-10 summarizes some of the key elements of the recommended
Preliminary LPA contrasted with the specific issues outlined in the proposed project’s needs statements.
Table 6-10: Relationship of Preliminary LPA to Needs Statements
Needs Statement
How the Preliminary LPA Meets the Proposed Project’s
Needs Statements
Accommodate Increasing Person-Trip
Demand
Better Serve Existing Transit Users and
Accommodate New Transit Users
Conform with Livability Principles
Provide Transportation Improvements
Without Additional Right-of-Way
Accommodate Increasing Intra-Corridor
Trips
Provide Improved Mobility and
Connectivity Options
Provide Affordable and Fiscally Sustainable
Improvements
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The preliminary LPA provides significant additional person-trip capacity
above and beyond current conditions and the future No Action. It was
among the highest of all alternatives for total ridership, regional
ridership, and daily person trips.
The preliminary LPA provides premium service (including improved
headways) for existing transit users, while attracting the largest net
regional shift from autos to transit of any alternative.
The preliminary LPA was ranked high in environmental issues and
provides the greatest ‘return on civic investment’ of any of the
alternatives.
The preliminary LPA is proposed for implementation entirely within the
existing East Colfax Avenue right-of-way and requires no new property
acquisitions.
The preliminary LPA provides improved accessibility for intra-corridor
trips by providing improved headways and passenger stations
throughout the corridor.
The preliminary LPA facilitates improved access for bicyclists and
pedestrians throughout the study area by providing additional
opportunities for multi-modal trips and connectivity through improved
headways and enhanced passenger facilities.
The preliminary LPA is among the lowest in capital and operating costs
and has the best cost-effectiveness rating of any alternative.
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Public Review and Input into the Screen 3 Process
The project team engaged members of the community at several times during the Screen 3 process
(which are summarized in the Appendix of this document), including:






A Technical Working Group meeting was held on August 7, 2014, to review Screen 3 results and the
Preliminary LPA recommendation. Key discussion points included a review of the travel model used
in the analysis, exclusive lane impacts on traffic and transit operations (including on adjacent
streets), an exploration of the economic development impact analysis, a desire to ensure that
implementation of BRT would not preclude a streetcar on East Colfax at some point in the future,
and integration with the Auraria campus.
A Community Task Force/Leadership Summit was held on August 14, 2014, with the aim of engaging
the leadership of as many neighborhood groups in the study corridor as possible to review Screen 3
recommendations. Key discussion points included key activity center connections, an examination
of passenger stop locations (and the difference between local and limited service), traffic impacts on
adjacent streets, service reliability comparisons between exclusive and shared lanes, and
administrative issues such as responsibility for actually operating the system in the future.
Two sets of public meetings were held by the project team in August 2014 (one in Denver and one in
Aurora) to review the results of the Screen 3 process. Attendees were generally supportive of the
study recommendations, but concerns were expressed as to the impact of exclusive lanes on
adjacent streets and on remaining auto lanes on Colfax.
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7 2017 Update: Center-Running BRT Alternative
Introduction
In January 2016, the City and County of Denver held a series of public meetings (one in Denver and one
in Aurora) to review the results of the Alternatives Analysis process and the Preliminary Locally
Preferred Alternative. The results of those public meetings are summarized in the Appendix of this
document. Approximately 100 people attended the meetings, and attendees had the opportunity to
express their views in a variety of ways, including written comments. Based on the comments
received, the following themes emerged from the meetings:










Project support: The majority of community input received was supportive – 72% of respondents
“agree” or “somewhat agree” with the recommendation of BRT on Colfax. The most compelling
benefits of BRT were identified as:
 Transit travel-time savings and schedule reliability, 31%; and
 Helps move more people through the corridor, 23%.
High utilization: 54% of meeting participants reported using the current bus service on Colfax daily
or weekly. 86% of meeting participants reported they are likely to use BRT on Colfax.
Concern for neighborhood traffic/safety: Community concern exists regarding potential vehicle
traffic diversion to adjacent neighborhood streets and interfacing bike/pedestrian traffic created by
a new BRT system. The primary potential concerns about BRT were identified as:
 Vehicle traffic, 29%; and
 Connectivity with other transit services or bike/pedestrian facilities, 29%.
Population growth/corridor crowding – A significant majority of community members expressed
the need for the BRT and multi-modal system due to city growth and traffic congestion along the
corridor.
Bike/Pedestrian connectivity – Community members emphasized the importance of multi-modal
accessibility and improving how the BRT system connects with bike/pedestrian facilities.
Bus shelter/stop security, safety and maintenance – The importance of BRT stop and bus shelter
design as it relates to safety was emphasized, specifically in regards to lighting, visibility, security,
cleanliness and maintenance.

Since that time, the City and County of Denver continued to examine ways to keep the project moving
forward, including:




Allocating a total of $3,000,000 in the City’s Fiscal Year 2017 and 2018 budgets for continuing design
for the project;
Continuing discussions with elected officials, neighborhood organizations, RTD, CDOT, FTA, and
others on the best ways to implement the project; and
Allocating a total of $55 million in funding for the project for inclusion in the successful GoBond
election in November 2017;
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Based on those ongoing actions and discussions, three major concepts emerged related to construction
and operations of the project:
1. A desire on the part of the City of Aurora to not construct exclusive lanes in its jurisdiction.
Therefore, the City and County of Denver assumed that the extent of the exclusive lanes would
be from Civic Center Station to just west of Yosemite St. (the border between Aurora and
Denver), a distance of approximately five miles.
2. An interest in making the BRT project a more “permanent” infrastructure improvement,
primarily through the consideration of 24-hour operations of the exclusive BRT lane segment
(instead of peak hour operation as included in the Preliminary Locally Preferred Alternative).
This idea emerged through ongoing discussions primarily with RTD to allow simplification of bus
operations, less confusion and more consistency for riders, and a potential minor reduction in
capital costs (primarily related to signage and signals).
3. An interest in center-running BRT (CRBRT) as an alternative to side-running as described in the
Preliminary Locally Preferred Alternative. This interest came from elected officials, local interest
groups, some neighborhood groups, and others who indicated a desire to “upgrade” the LPA
into more of a “signature” project with more prominent and permanent infrastructure
(especially passenger stops).
With those potential modifications in mind, and upon guidance from FTA and others, the City and
County of Denver began a refinement of the LPA and an additional evaluation process to supplement
the Screen 3 activities conducted earlier. This new evaluation process is described as “Screen 3 Plus” to
allow as detailed an analysis as possible of the potential modifications.
In late 2016, the City and County of Denver used an on-call contracting mechanism to allow the
consulting firm of Nelson\Nygaard to lead a Feasibility Study to examine the issues associated with allday CRBRT. That examination, supplemented by the contract for the previous AA activities led by Steer
Davies Gleave, is summarized in this chapter.

What is Center Running BRT?
Center-running Bus Rapid Transit (CRBRT) is rapidly becoming the BRT construction option of choice for
many cities implementing BRT in cities around the world. As described in the Transit Street Design Guide
published by the National Association of City Transportation Officials (NACTO):
Center-running transit lanes are particularly suited to high-ridership rapid transit routes,
affording on-street transit a level of accommodation approaching that of transitways. On
streets with two or more travel lanes in each direction … service can be substantially improved by
dedicating the center travel lanes to transit and installing accessible boarding platforms. This
combination provides many of the benefits of … BRT in a core urban setting.
Figure 7-1 shows a typical example of CRBRT design on an urban street.
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Figure 7-1: Typical Design Features of Center-Running Transit

Source: NACTO Transit Street Design Guide

Key aspects of center-running transit noted by the NACTO Guide (with links to the image above) include:
1. “Transit vehicles move in a straight line. At stops, parking is prohibited and the general traffic
lane bends around the platforms to the right, as a curbside lane. A similar arrangement is used
to create left-turn pockets where needed….”
2. “Stations are built on raised platforms in the roadway, staggered across the intersection as farside stops to conserve street space.”
3. “Passengers are directed to crosswalks using station furnishings, such as lean bars, shelters,
plantings, short vertical barriers, and both visual and tactile cues.”
4. “Left turns across the center transit lanes are either restricted or accommodated with separate
phases to prevent direct conflicts with transit vehicles. Lagging left-turn phases allow transit
and parallel pedestrians to cross before cars can turn, improving safety by encouraging
pedestrians to cross with the signal.”
5. “Refuge islands are used to channel the flow of traffic, ‘shadowing’ left turn lanes and
shortening pedestrian crossing distances.”
6. “Transit signal heads are used at intersections to reduce driver confusion and the risk of turn
conflicts, especially where [Transit Signal Priority] is used.”
7. “Sightlines between the station and the sidewalk are preserved to ensure the visibility and
safety of waiting passengers.”
8. “Advance or adaptive transit signal priority (TSP) detects transit vehicles as they progress
through the corridor, allowing pedestrians safe crossing time while truncating red phases to
allow transit to arrive on green phases. Spreading phase modifications through multiple
intersections reduces impacts to general traffic flow.”
In addition, “Off-board fare collection at stations enables all-door boarding, reducing stop dwell time
and travel time variability.”
Another source of BRT design guidelines is The BRT Standard published by the Institute for
Transportation & Development Policy (ITDP). This document, which rates BRT systems by the quality of
its design and operations, gives its highest “scores” to BRT systems with “dedicated lanes and full
enforcement of physical separation,” and to “two-way median-aligned busways that are in the central
verge of a two-way road,” where “conflicts with other traffic can be minimized.” It notes that a busway
in the centers of a roadway “encounters fewer conflicts with turning vehicles than those closer to the
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curb due to alleys, parking lots, etc.” It notes that center-running is focused on “minimizing the risk of
delays caused by turning conflicts and curbside access.”
Figure 7-2 summarizes the major features of CRBRT as applied in a typical section of the Colfax corridor.
It shows many of the same features as described in the NACTO and ITDP design guidelines mentioned
earlier.
Figure 7-2: Major Features of CRBRT in Colfax

Source: Nelson\Nygaard

Where is Center-Running BRT Being Used?
CRBRT is in operation or being planned in a number of cities in the United States and around the world.
The most prominent US cities using CRBRT include:
 Cleveland, Ohio, with its “Health Line” on the Euclid Avenue corridor into downtown (left in Figure
7-3 below);
 San Bernardino’s sbX Green Line;
 The EmX BRT Line in Eugene, Oregon (center in Figure 7-3 below);
 The MAX line in Las Vegas (right in Figure 7-3 below); and
 The Geary and Van Ness BRT lines in San Francisco.
Figure 7-3 Example Center-Running BRT Projects
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Revised Screen 3 Plus Results
To evaluate the potential benefits and impacts of CRBRT, the project team conducted a supplemental
analysis of the option by adding factors related to CRBRT to each of the evaluation categories used in
Chapter 6 above. The following sections summarize the results of that supplemental analysis (called
“Screen 3 Plus” to accommodate the addition of the CRBRT option).

Mobility Measures
Table 7-1 summarizes the mobility results from Screen 3 Plus.
Table 7-1: Mobility Screen 3 Plus Results
Enhanced
Bus

BRT SideRunning
Exclusive Lanes
in Peaks

BRT SideRunning
Exclusive
Lanes All Day

BRT CenterRunning All
Day*

Modern
Streetcar
Exclusive Lanes
in Peaks

Modern
Streetcar
Shared Lanes
All Day

Daily Ridership (Alternative
Only)

28,100
FAIR

40,400
GOOD

41,100
GOOD

41,100
GOOD

42,500
GOOD

37,000
FAIR

Daily Ridership (All E. Colfax
Transit Services)

32,700 (25%
above No
Action)
FAIR
531,700 (1.4%
above No
Action)
FAIR
~73,000 (9%
above No
Action)
FAIR
No significant
changes
FAIR
No significant
changes
FAIR
3 minutes faster

43,100 (65% above
No Action)
GOOD

43,800 (67%
above No Action)
GOOD

43,800 (67% above
No Action)
GOOD

45,100 (72% above No
Action)
GOOD

41,800 (59% above
No Action)
GOOD

539,000 (2.8%
above No Action)
GOOD

540,000 (2.9%
above No Action)
GOOD

540,000 (2.9%
above No Action)
GOOD

541,000 (3.2% above
No Action)
GOOD

533,800 (1.8% above
No Action)
FAIR

~77,000 (15% above
No Action)
GOOD

~70,000 (5%
above No Action)
FAIR

~70,000 (5% above
No Action)
FAIR

~79,000 (18% above
No Action)
GOOD

~82,000 (23% above
No Action)
GOOD

No significant
changes
FAIR
No significant
changes
FAIR
11 minutes faster

No significant
changes
FAIR
No significant
changes
FAIR
11 minutes faster
GOOD

No significant
changes
FAIR
No significant
changes
FAIR
11 minutes faster
GOOD

No significant changes
FAIR

No significant
changes
FAIR
No significant
changes
FAIR
8 minutes faster

FAIR
No change

GOOD
4 minutes slower

4 minutes slower

4 minutes slower

4 minutes slower

GOOD
1 minute slower

GOOD
-0.16%
FAIR

FAIR
-1.28%
GOOD

FAIR
-3.53%
GOOD

FAIR
-3.53%
GOOD

FAIR
-1.21%
GOOD

GOOD
-0.22%
FAIR

FAIR

GOOD

GOOD

GOOD

GOOD

FAIR

Regional Transit Ridership

Daily Person-Trips, E. Colfax
(Autos and Transit)

Changes in Influence Area
Auto Congested Segments
Changes in Influence Area
Intersection LOS
Transit Travel Times on E.
Colfax, Build Alternatives
Compared to No Action
Auto Travel Times on E.
Colfax Compared to No
Action
Change in Influence Area
VMT from baseline

SUMMARY

No significant changes
FAIR
13 minutes faster
GOOD

*- updated analysis to be conducted for CRBRT in next phase of project

The table shows that the Center-Running BRT option has no significant differences from the other two
BRT options; all BRT options received a “good” rating. To recap the overall evaluation:
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There was a fairly significant shift from background bus service to the new build alternatives
(including CRBRT), due to the improved frequencies and premium services ofthe alternatives.
Overall, alternatives using exclusive lanes for all or part of the day (including CRBRT) showed the
highest transit ridership, likely reflecting improved travel times of those alternatives.
All BRT options (including CRBRT) had higher ridership than the Enhanced Bus alternative.
Alternatives using exclusive lanes (including CRBRT) had the highest number of daily person-trips.
Alternatives using exclusive lanes (including CRBRT) showed the largest shift from auto to transit
trips in the corridor.
No consistent significant increases in auto congestion were seen as a result of the build alternatives.
No significant degradations of intersection performance were observed as a result of the
implementation of the build alternatives, and in some cases, performance actually improved.
BRT alternatives (including CRBRT) resulted in the largest reductions in influence area VMT.
No major changes to auto travel times were shown as a result of the build alternatives, and all
transit alternatives (including CRBRT) showed improved travel times compared with the No Action
alternative.

Environmental Measures
For Screen 3 Plus purposes, as with the previous evaluation, social/community environmental factors
are grouped with natural environmental factors into one general environmental category. This is
primarily because there are few natural environmental issues measured at this stage of alternatives
development and screening due to the urban nature of the study area.
Table 7-2 summarizes the Screen 3 Plus results for environmental factors.
Table 7-2: Environmental Screen 3 Plus Results
Enhanced
Bus

BRT SideRunning
Exclusive
Lanes in
Peaks

BRT SideRunning
Exclusive
Lanes All
Day

BRT CenterRunning
Exclusive
Lanes All
Day*

Modern
Streetcar
Exclusive
Lanes in
Peaks

Modern
Streetcar
Shared Lanes
All Day

Change in Energy
Usage

-0.16%
FAIR

-1.28%
GOOD

-3.53%
GOOD

-3.53%
GOOD

-1.20%
GOOD

-0.22%
FAIR

Improvement to Air
Quality

-0.16%
FAIR

-1.28%
GOOD

-3.53%
GOOD

-3.53%
GOOD

-1.20%
GOOD

-0.22%
FAIR

447
FAIR

447
FAIR

447
FAIR

447
FAIR

447
FAIR

447
FAIR

Sensitive Vibration
Receptors

62
GOOD

62
GOOD

62
GOOD

62
GOOD

228
FAIR

228
FAIR

SUMMARY

FAIR

GOOD

GOOD

GOOD

GOOD/FAIR

FAIR

Sensitive Noise
Receptors

*- updated analysis to be conducted for CRBRT in next phase of project
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The BRT alternatives in exclusive lanes all day (including CRBRT) resulted in the largest reduction in
both energy usage and air pollutants, with both measures being directly related to the alternative’s
commensurate reduction in regional VMT.
All alternatives had the same number of potential sensitive noise receptors, while Modern Streetcar
alternatives had the largest number of potential sensitive vibration receptors.

Overall, the Center-Running BRT option has no measureable differences from the other two BRT options
in environmental issues; all BRT options received a “good” rating.

Fiscal Measures
Table 7-3 summarizes the Screen 3 Plus results for fiscal issues (note that all costs are in 2015 dollars
and will be updated as needed in future phases).
Table 7-3: Fiscal Screen 3 Plus Results
Enhanced Bus

BRT SideRunning
Exclusive Lanes
in Peaks

BRT SideRunning
Exclusive
Lanes All Day

BRT CenterRunning
Exclusive
Lanes All
Day*

Modern
Streetcar
Exclusive
Lanes in
Peaks

Modern
Streetcar
Shared
Lanes All
Day

$89 million
GOOD

$114 million
GOOD

$114 million
GOOD

$114 million
GOOD

$399 million
FAIR

$456 million
FAIR

$14.6 million
GOOD

$13.1 million
GOOD

$13.1 million
GOOD

$13.1 million
GOOD

$17.5 million
FAIR

$23.5 million
FAIR

$2.57
GOOD

$1.83
GOOD

$1.80
GOOD

$1.80
GOOD

$3.87
GOOD

$5.40
FAIR

Economic Development
Impact

FAIR

GOOD/FAIR

GOOD/FAIR

GOOD/FAIR

GOOD

GOOD

Return on Civic
Investment

FAIR

GOOD

GOOD

GOOD

FAIR

FAIR

GOOD

GOOD

GOOD

GOOD

FAIR

FAIR

Conceptual Capital Cost

Conceptual Annual
Operating Cost
Conceptual CostEffectiveness

SUMMARY

*- updated analysis to be conducted for CRBRT in next phase of project





The Enhanced Bus and BRT alternatives (including CRBRT) had the lowest conceptual capital costs of
the build options.
The BRT alternatives (including CRBRT) had the lowest annual operating costs.
The Modern Streetcar alternatives had the highest potential for generating additional economic
development in the corridor, but when compared with capital costs, the BRT options (including
CRBRT) had the highest potential for “civic return on investment.”

Overall, the table shows that the CRBRT has no significant differences in fiscal issues compared with
side-running BRT; all BRT options received a “good” rating.

Page | 137

Colfax Corridor Connections Alternatives Analysis

Urban Character Measures
Table 7-4 summarizes the Screen 3 Plus results for urban character issues.
Table 7-4: Urban Character Screen 3 Plus Results

Visual/Aesthetic
Impacts
Urban Realm Impacts

Parking Impacts

SUMMARY

Enhanced
Bus

BRT SideRunning
Exclusive
Lanes in
Peaks

BRT SideRunning
Exclusive
Lanes All
Day

BRT
CenterRunning
Exclusive
Lanes All
Day*

Modern
Streetcar
Exclusive
Lanes in
Peaks

Modern
Streetcar
Shared
Lanes All
Day

GOOD

GOOD

GOOD

GOOD

FAIR

FAIR

FAIR

FAIR

FAIR

GOOD/FAIR

GOOD

GOOD

GOOD

GOOD

GOOD

GOOD

GOOD

FAIR

GOOD/FAIR

GOOD/FAIR

GOOD/FAIR

GOOD

GOOD/FAIR

GOOD/FAIR

*- updated analysis to be conducted for CRBRT in next phase of project

The table shows that there were no significant differences between side-running and center-running
BRT options. The only exception was in the area of urban realm impacts. The project team determined
that the use of center-running guideways and passenger stations provides the opportunity for more
urban design improvements on sidewalks than would otherwise be possible with side-running
guideways (with stations sharing sidewalks), improving that option’s rating to “good” compared with the
other two alternatives.

Deliverability Measures
Table 7-5 summarizes the screen 3 results for deliverability issues.
Table 7-5: Deliverability Screen 3 Plus Results

SUMMARY

Enhanced
Bus

BRT SideRunning
Exclusive
Lanes in
Peaks

BRT SideRunning
Exclusive
Lanes All
Day

GOOD

FAIR

FAIR

BRT
CenterRunning
Exclusive
Lanes All
Day*
FAIR

*- updated analysis to be conducted for CRBRT in next phase of project
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Modern
Streetcar
Exclusive
Lanes in
Peaks

Modern
Streetcar
Shared Lanes
All Day

FAIR/POOR

FAIR/POOR
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The table shows that all three BRT options are rated “fair” for their deliverability, with no significant
differences in that all three assume resurfacing of two lanes of Colfax for exclusive BRT lanes.

Overall Screen 3 Plus Summary
Table 7-6 summarizes the results of the Screen 3 Plus screening, including the results for CRBRT.
Table 7-6: Summary of Screen 3 Plus Evaluation Results
Criteria Category

Enhanced
Bus

BRT SideRunning
Exclusive
Lanes in
Peaks

BRT SideRunning
Exclusive
Lanes All
Day

BRT CenterRunning
Exclusive
Lanes All
Day*

Modern
Streetcar
Exclusive
Lanes in
Peaks

Modern
Streetcar
Shared
Lanes All
Day

Mobility

FAIR

GOOD/FAIR

GOOD/FAIR

GOOD

GOOD

FAIR

Environmental

FAIR

GOOD

GOOD

GOOD

GOOD/FAIR

FAIR

GOOD

GOOD

GOOD

GOOD

FAIR

FAIR

GOOD/FAIR

GOOD/FAIR

GOOD/FAIR

GOOD

GOOD/FAIR

GOOD/FAIR

GOOD

FAIR

FAIR

FAIR

FAIR/POOR

FAIR/POOR

GOOD/FAIR

GOOD/FAIR

GOOD/FAIR

GOOD

GOOD/FAIR

FAIR

Fiscal
Urban Character
Deliverability
SUMMARY

*- updated analysis to be conducted for CRBRT in next phase of project

The table shows that the Center-Running BRT alternative was rated “Good” overall, including a “Good”
ranking in the mobility category with high rankings in ridership (both local and regional), net increases in
transit ridership (and corresponding net decreases in auto trips), transit travel time improvement, and
regional decreases in auto VMT, compared with the side-running BRT options. It was also ranked
“Good” in environmental measures (primarily due to improvements in energy usage and air quality that
corresponded to VMT reductions) and “Good” in fiscal measures because of its low capital and operating
costs, good cost-effectiveness, and potential return on civic investment as a result of economic
development. It was also ranked “Good” in urban character (higher than all the other alternatives) due
to its potential for urban design improvements along adjacent sidewalks (since those sidewalks would
not be sharing space with passenger stations).
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Next Steps
Based on this analysis, the Center-Running BRT Alternative is ready to move to its next level, including
an updated screening process to provide more detailed comparison of this option with the previously
recommended Preliminary Locally Preferred Alternative (side-running BRT). Potential screening criteria
to be considered for use in this phase include (but will not be limited to):












Potential to influence placemaking and urban design along the Colfax corridor;
Potential to improve pedestrian and bicycle safety (in coordination with the City’s “Vision Zero”
program);
Travel time reliability;
Future-proofing (to ensure that the capital investment made in the short term will be viable for
long-term service);
Service expansion potential (to improve headways to meet future ridership demands);
Capital and operating costs;
Agency and community support;
Traffic impacts;
Business access;
Improvements to the passenger experience (including aesthetics and safety); and
Walk access to passenger stations.
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8 Center-Running BRT Screen 4 Analysis
Introduction
As noted in Chapter 7, in late 2016, the City and County of Denver used an on-call contracting
mechanism to allow the consulting firm of Nelson\Nygaard to lead a Feasibility Study to examine the
issues associated with all-day Center-Running BRT (CRBRT). Throughout 2017, the City worked with its
consulting team and its Technical Working Group and Community Task Force to examine the key issues
associated with CRBRT and its performance and other characteristics as compared with the previous
Preliminary Locally Preferred Alternative recommendation (side-running BRT during peak periods). The
results of that analysis, known as Screen 4, are summarized in this chapter.

Screen 4 Summary
As noted in Chapter 7, a number of evaluation criteria were considered for inclusion in the Screen 4
analysis when comparing CRBRT against the side-running option. Based on discussions with the
project’s Technical Working Group and Community Task Force, these criteria were deemed as most
significant for the evaluation process:


















Transit ridership;
Transit travel time;
Auto travel time;
Person-trip capacity;
Transit reliability;
Cost-effectiveness;
Vehicle miles traveled;
Multimodal access;
Pedestrian safety and experience;
Multimodal safety;
Transit expansion capacity;
Curb access;
Vehicle access;
Economic development potential;
Urban design and placemaking;
Construction impact; and
Agency and community support.

Figure 8-1 summarizes the results of the project team’s initial analysis, using the “good/fair/poor”
evaluation results similar to those used in the previous Screen 1-3 analyses.
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Figure 8-1: Screen 4 Results Summary

Source: Project Team

Note that many of the results have not changed between the two alternatives. However, there are
differences between the two options in several categories. Table 8-1 summarizes the criteria where no
differences were noted in the ratings.
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Table 8-1: Summary of Screen 3 and 4 Criteria with No Ratings Differences
Criterion
Ridership: GOOD

Auto Travel Time: FAIR

Cost-Effectiveness: GOOD

Regional Vehicle Miles Traveled:
GOOD
Multimodal Access: GOOD/FAIR

Curb Access: GOOD/FAIR

Source: Project Team
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Comments
The operating scheme should have no impact on ridership. The initial
ridership forecast for the BRT line showed approximately 43,000 riders
per day; a later forecast conducted in 2016 showed an even higher
number (approximately 50,000). While no new model run was conducted
for Screen 4, the CRBRT option should have better travel time and, as a
result, even potentially higher ridership.
Both options have slightly negative impact on end-to-end travel times,
primarily related to the elimination of one general purpose lane in each
direction. A recent traffic analysis showed an average increase of 2
minutes of auto travel time in both directions in the AM peak period due
to the CRBRT option, and an average increase of 7 minutes of end-to-endtravel time in both directions in the PM peak period
Cost-effectiveness is a term related to the Federal Transit Administration’s
New Starts and Small Starts Capital Investment Program. It is derived by
calculating a project’s cost per rider – annual riders divided by annualized
capital and operating costs. The Colfax BRT project, regardless of its
operating scheme, is estimated to have an extremely good cost per rider
due to its projected high daily ridership.
The regional travel model used in the early phases of the project showed a
decrease of regional vehicle miles traveled of 3-4% for all options studied,
including BRT, primarily due to the project’s significant shift from autos to
transit. The CRBRT option should have similar results.
As with earlier options, the CRBRT option is not conducive to integrating a
separate bicycle facility on Colfax due to right-of-way limitations. Instead,
the City and County of Denver is proposing to focus on parallel bicycle
facilities (primarily 16th Ave.) while improving multimodal access from that
facility and others on perpendicular streets to proposed BRT stops.
As with earlier options, the CRBRT option’s proposed passenger stops
would in many cases be located at or near existing Route 15L stops, where
parking is not permitted. The CRBRT project could result in the loss of a
small number of parking spaces, primarily near intersections where center
platforms are proposed. Otherwise, most parking on Colfax would not be
affected.
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Criteria with Differences Between Options
The following sections detail the results of the Screen 4 analysis focused on the areas where changes
occurred in the evaluation process between side-running and center-running BRT.

Transit Travel Time

The Screen 3 analysis showed that exclusive lanes provided an average of 11 minutes of travel time
savings for transit from one end of the corridor to the other during peak periods. Subsequent analysis
for CRBRT in Screen 4 shows an even better travel time savings for transit. Table 8-2 summarizes the
results of the 2017 VISSIM analysis for travel times in the corridor for all modes with and without the
CRBRT in place.
Table 8-2: Vehicular Travel Times, 2035

Source: Apex Design
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The table shows that transit benefits significantly from the CRBRT option compared with the No Action
base case. In the AM peak periods, transit travel times (including the “background” local bus routes
assumed in addition to the BRT service) improve by up to 11 minutes eastbound and up to 22 minutes
westbound. In the PM peak periods, transit travel times improve up to 22 minutes in the eastbound
direction and up to 13 minutes westbound. These are on average considerably higher than transit
travel times observed in Screen 3 and are likely attributable to the lack of “friction” between transit and
autos afforded by the CRBRT option compared with side-running (primarily autos that are parking and
making right turns in transit lanes in the side-running options).
SIDE-RUNNING RATING: Good/fair
CENTER-RUNNING RATING: Good

Total Person-Trips

The Screen 3 analysis showed that side-running BRT resulted in total person-trips of 70,000 to 76,000
per day (compared with 66,000 with No Action in 2035). Table 8-3 a shows the breakdown between
auto trips and transit trips under the scenarios studied.
Table 8-3a: Screen 3 Daily Auto and Transit Trips, 2035
Scenarios

Auto Person-Trips

Transit Trips

Total

No Action

40,000

26,000

66,000

Side-running BRT in
Peak Periods

33,000

43,000

76,000

Side-running BRT all
day

26,000

44,000

70,000

Source: Project Team

A VISSIM analysis was conducted by the project team in 2017 to determine the impact of CRBRT vs. siderunning on auto person-trips. The analysis examined the total autos per hour accommodated by seven
major intersections on Colfax as a result of the CRBRT option, which eliminates left turns at nonsignalized intersections and reduces the number of right-turn pockets at some intersections due to
design constraints related to implementation of the center-running passenger platforms. The analysis,
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shown in Table 8-3b, showed that the CRBRT option reduces auto trip capacity on Colfax to 82% of the
capacity of the side-running option.
Table 8-3b: Colfax Intersection Analysis, 2035

Source: Apex Design

Interpolating the 82% figure to the auto person-trip figures seen in Screen 3, this results in a daily
person-trip demand for autos of approximately 21,300. When combined with the approximately 50,000
daily transit riders seen in the latest travel model run conducted in 2016, this still results in a total
person-trip demand of more than 71,000, still significantly above the 66,000 seen under the No Action
alternative.
SIDE-RUNNING RATING: Good
CENTER-RUNNING RATING: Good/fair

Transit Reliability

The side-running option allowed autos to use the BRT exclusive lanes in limited circumstances, primarily
to make right turns and to access parking on Colfax. This logically would lead to some “friction”
between buses and autos in the lane, as the buses could be delayed at intersections while waiting on
autos to make turning or parking movements. The CRBRT option eliminates this friction, as autos would
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never be allowed in the BRT lanes, and there would be no delay caused by right turns or parking. This is
reflected in the improved transit travel times as shown above, and would also logically result in
improved travel time reliability, as operating schedules could be more easily maintained.
SIDE-RUNNING RATING: Good/fair
CENTER-RUNNING RATING: Good

Pedestrian Safety and Experience

The side-running BRT option assumed that passenger stations and stops would be located alongside
existing sidewalks and curbs, with bulb-outs to allow buses to remain in travel lanes while loading and
unloading passengers. This also meant that transit users would be mixing with other sidewalk
pedestrians, potentially causing conflict and delay, especially during peak hours. The CRBRT option
provides passenger loading and unloading on platforms located in the center of the street right-of-way,
eliminating conflicts with sidewalk pedestrians. The use of center-loading platforms provides additional
pedestrian safety and experience benefits:






The center-running stations provide a visual signal to motorists that transit and pedestrian
activity is occurring, resulting traffic calming that can reduce auto speeds and improve overall
pedestrian safety.
The center-running stations will be built in conjunction with the provision of curb extensions and
pedestrian refuges in the center of the street for all pedestrians crossing at those locations (not
just transit users), resulting in shorter crossing distances, less exposure to vehicular traffic, and
overall improved pedestrian safety and awareness.
The elimination of left turns except at signalized intersections can improve overall pedestrian
safety by reducing uncontrolled auto-pedestrian conflicts. Good wayfinding and improved
intersection design, along with median treatments at non-station areas along the corridor, can
help funnel pedestrian activity to signalized intersections, further enhancing safety.

Figure 8-2 illustrates a potentially redesigned intersection along Colfax that highlights the improved
pedestrian facilities at passenger stop areas, highlighting the improved pedestrian crosswalks and
refuges in the center of the street.
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Figure 8-2: Illustration of Typical Intersection on Colfax with CRBRT

Source: Project Team

SIDE-RUNNING RATING: Good/fair
CENTER-RUNNING RATING: Good

Multimodal Safety

Neither the side-running nor the center-running options assume the placement of multimodal bicycle
facilities directly on East Colfax Avenue, primarily due to its limited right-of-way (especially with the
addition of exclusive-lane BRT facilities) and high traffic volumes. Instead, the City and County of Denver
has focused on utilizing East 16th Avenue (one block to the north) as the main east-west bicycle facility in
the study area. In addition, the City undertook a parallel study in 2016 and 2017 on the potential for
upgrading or adding bicycle facilities on major north-south streets in the study corridor to improve
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bicycle connectivity to the BRT line and its stations. In addition, all BRT station stops are being planned
and designed to include bicycle storage facilities (primarily bike racks) to promote bicyclist usage of the
BRT line.
As with issues associated with pedestrian safety cited above, the center-running BRT line should
improve safety and access for bicyclists in a number of ways, especially when compared to the siderunning option:




The center-running platforms for passenger stops should provide traffic calming along Colfax,
improving safety for bicyclists trying to cross the street at any point.
The curb extensions and refuges provided for pedestrians at intersections with passenger stops
will shorten the crossing distances for bicyclists and provide safer overall crossings of the street.
The elimination of left turns for autos except at signalized intersections should improve bicyclist
safety by reducing uncontrolled bicyclist-auto conflicts along the corridor.

SIDE-RUNNING RATING: Good/fair
CENTER-RUNNING RATING: Good

Transit Expansion Capacity

The side-running option was designed and costed under the assumption of five-minute peak headways
for buses. This would represent a roughly 50% increase in frequencies for limited service along the
corridor. However, as noted in the sections on transit travel times and transit reliability, the siderunning option had the potential of buses encountering “friction” with autos making right turns and
parking movements in the transit lane, presenting potential operational delays, especially during peak
periods. That friction also potentially limited the ability of improving headways significantly beyond the
five minutes assumed in the peak periods. However, the center-running option should not encounter
any of the “friction” with autos seen in the side-running option. Therefore, the potential for improving
headways in the future as demand warrants increases significantly.
SIDE-RUNNING RATING: Fair
CENTER- RUNNING RATING: Good
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Vehicle Access

This evaluation category focuses primarily on the ability of autos and trucks to access businesses, alleys,
and loading areas along East Colfax Avenue. Under the side-running option, no significant changes to
center turn lanes and mid-block access to alleys and businesses were assumed. However, under the
center-running option, left turns and other movements across East Colfax Avenue would only be
allowed at signalized intersections, with medians or other barriers (including the two exclusive lanes) in
place between those intersections. This means, for example, that vehicles traveling eastbound on East
Colfax Avenue wishing to access a business on the north side of the street would need to utilize an
alternate route on a parallel street, a u-turn at a signalized intersection, or some other route.
A number of mitigation measures could be developed to minimize the impact of the center-running
option on vehicular access. As noted, many of the left turn pockets at signalized intersections could
include u-turns depending on roadway width and geometry (this is similar to the design of many
signalized intersections in Albuquerque for that city’s BRT system, as shown in Figure 8-3).
Figure 8-3: Controlled Intersection with U-Turns on Albuquerque BRT System
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In addition, other mitigation measures potentially could be developed (in consultation with business and
neighborhood groups along the corridor) to help with vehicular access, including a commercial access
plan, additional wayfinding, improvements to alleys to accommodate deliveries, and other means.
SIDE-RUNNING RATING: Good
CENTER-RUNNING RATING: Fair

Economic Development

A high-level economic development analysis conducted during the Screen 3 process showed that BRT in
the Colfax corridor has the potential for a significant amount of new economic development and
redevelopment. Based on research from other cities and the impact of other high-capacity transit
investments in the Denver are (primarily the light rail system), a BRT system along Colfax has the
potential to generate between roughly $100 million and $300 million in economic development above
and beyond that already forecast for the area. Given the experience of other cities, the center-running
option should have more potential for economic development, primarily due to its use of more
significant infrastructure (primarily passenger platforms) and highly-visible dedicated transit lanes, both
of which give the project more of a “permanence” (almost rail-like) than that assumed for the siderunning option.
SIDE-RUNNING RATING: Good/fair
CENTER-RUNNING RATING: Good

Urban Design and Placemaking

As noted earlier, the side-running option assumed the use of curbside passenger loading areas, primarily
through the use of “bulbouts” at passenger stops to allow the BRT buses to remain in travel lanes to
load and unload passengers. This use of curb space for BRT stops would have two major consequences:
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it would, as noted earlier, provide the potential for crowding and pedestrian conflicts, especially at highactivity areas during peak periods; and it would limit the ability to provide urban design improvements
along the curb due to the requirements for passenger station facilities (shelters, information, ticket
vending machines, and other hardware). Moving the passenger loading areas to the center of the
street provides two important urban design benefits. First, it frees up space along the curb for urban
design improvements such as streetscaping, widening sidewalks to facilitate pedestrian movement, and
providing space for pop-up café seating or other urban design features that promote walkability and
neighborhood safety (primarily by providing more “eyes on the street”). Second, it provides the
opportunity provide median urban design treatments alongside the BRT exclusive lanes, including
landscaping, decorative fencing (to limit pedestrian and bicycle crossings at unsignalized intersections),
public art, and other urban design features.
SIDE-RUNNING RATING: Good/fair
CENTER-RUNNING RATING: Good

Construction Impacts

The side-running option’s cost estimates and conceptual design assumed minimal reconstruction of East
Colfax Avenue other than potential rotomilling and resurfacing of the exclusive curbside transit lanes. In
addition, as noted earlier, it assumed the use of curbside passenger stops, primarily utilizing “bulbouts”
to allow for bus passenger loading and unloading in the travel lane. The center-running option would
likely have more significant construction impacts, with its infrastructure-intensive passenger platforms
(and medians in some areas) in the center of the roadway, and its potential reutilization and shifting of
existing travel lanes to accommodate the BRT exclusive lanes. While exact details on construction needs
will be developed in the next phase of design, the center-running option will result in more construction
impacts.
SIDE-RUNNING RATING: Good/fair
CENTER-RUNNING RATING: Fair
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Agency/Community Support

As noted at the end of the Screen 3 process in 2014, public and community support for the side-running
BRT option was generally positive, with concerns being expressed about traffic impacts, both on Colfax
and on adjacent neighborhood streets. A follow-up series of public meetings was held in January 2016
to revisit issues that were previously discussed and to allow the public to review and comment on the
side-running BRT proposal in more depth. The meetings were well attended, with approximately 105
people being active in the open house/presentation format. Meeting participants were asked to provide
input on current Bus Rapid Transit (BRT) recommendations, including system benefits and concerns, as
well as bike/ped connectivity and design amenity preferences for the proposed shelter stops. Input was
collected during a verbal Q&A session at both meetings and via paper and online comment forms
available at the meetings and through the project website. Comments were also submitted via email. A
total of 51 comment forms were submitted during this phase of community outreach.
Based on the comments received, the following themes emerged:


Project support: The majority of community input received was supportive – 72% of
respondents “agree” or “somewhat agree” with the recommendation of BRT on Colfax. The
most compelling benefits of BRT were identified as:
 Transit travel-time savings and schedule reliability, 31%
 Moves more people through the corridor, 23%



High utilization: 54% of meeting participants reported using the current bus service on Colfax
daily or weekly. 86% of meeting participants reported they are likely to use BRT on Colfax.



Concern for neighborhood traffic/safety: Community concern exists regarding potential vehicle
traffic diversion to adjacent neighborhood streets and interfacing bike/pedestrian traffic created
by a new BRT system. The primary potential concerns about BRT were identified as:
 Vehicle traffic, 29%
 Connectivity with other transit services or bike/pedestrian facilities, 29%



Population growth/corridor crowding: A significant majority of community members expressed
the need for the BRT and multi-modal system due to city growth and traffic congestion along
the corridor.
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Bike/Pedestrian connectivity: Community members emphasized the importance of multimodal
accessibility and improving how the BRT system connects with bike/pedestrian facilities.



Bus shelter/stop security, safety and maintenance: The importance of BRT stop and bus shelter
design as it relates to safety was emphasized, specifically in regards to lighting, visibility,
security, cleanliness and maintenance.

As the center-running BRT option was explored in 2017 and 2018, the project team provided significant
public input opportunities, which allowed the community to engage directly with the team, receive
information on the project and provide direct feedback. Opportunities included project information
tables and sessions, presentations to area neighborhoods and other organizations, and panel discussions
at area events. The community was asked to provide input on the preliminary recommendation for
center-running BRT, including system benefits and concerns as well as priorities for more detailed
examination. Through this outreach, the project team met with over 960 individuals across 41 meetings.
Input was primarily collected through a community survey available on the project website, a kiosk
located at Carla Madison Recreation Center, and at project information sessions, neighborhood
workshops and pop-up events. The survey was also promoted through social media, email blasts, group
presentations, news media, project partners and Community Task Force members. Additional comments
were submitted via email, general comment forms and the project hotline. Figure 8-4 gives a snapshot
of the outreach activities conducted during this phase of the project.
Figure 8-4: Summary of Outreach Activities in Support of the CRBRT Option
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Based on the comments received, the following themes emerged:


Project support: The majority of
input received via the community
survey was supportive – 73% of
respondents “agree” or
“somewhat agree” with the
recommendation of BRT on
Colfax. The most important
benefits of center-running BRT
were identified as:


Speed: Faster transit
travel-time and improved
schedule reliability, 58%



Moves more people: Increases the number of people who can safely travel the corridor,
37%



High likely use of BRT: Almost
40% of survey respondents
reported using the current bus
service on Colfax daily or weekly.
More significantly, 75% of
respondents reported they are
likely to use center-running BRT
on Colfax.



Concern for impact to neighborhood traffic and for project construction: Community concern
exists regarding potential vehicle traffic diversion to adjacent neighborhood streets and
increasing traffic volumes, with some individuals noting safety concerns in addition to
neighborhood look/feel. Survey respondents were also concerned with ensuring that the
realization of the project stays true to project goals. The primary potential concerns about
center-running BRT were identified as:
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Moving cars: Potential vehicle traffic delays and/or diversion of traffic to side streets,
42%



Building it: Maintaining the vision and intent of the project through construction, 42%
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Intersection design and area connectivity as focuses for additional study: Survey respondents
indicated that intersection design (locations of stop lights, protected left turns and maintaining
local access) and safe connections (connectivity with other transit service and bike/pedestrian
facilities) are the two most important items for additional study in the next phase of the project.
22% of respondents selected intersection design while 19% selected safe connections.



Additional support for placemaking and safety benefits: Comments reflected support for the
potential streetscaping and placemaking opportunities afforded by center-running BRT. Others
cited safety benefits, such as speed reduction/traffic calming, protected vehicle left turns and
reduced pedestrian crossing distances, achieved through the center-running design as a source
of support for the project.



Additional concern for BRT station locations and accessibility: Some respondents felt the
center-running design could be a detriment to pedestrian accessibility and safety due to the
unfamiliarity of center-aligned stations for transit users in the corridor. Others emphasized
challenges presented by the existing pedestrian environment for accessing transit facilities that
could be exacerbated if distances between BRT stations are too great.

Summary of Detailed Screen 4 Analysis
Table 8-2 summarizes the changes in ratings for the areas where the Screen 4 evaluation noted
differences between the side-running and center-running BRT options.
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Table 8-2: Summary of Ratings for Side-Running and Center-Running BRT Options in Screen 4
Criterion/Ratings
Side-Running BRT

Comments

GOOD/FAIR

Center-Running
BRT
GOOD

GOOD

GOOD/FAIR

Transit
Reliability

GOOD/FAIR

GOOD

Pedestrian
Safety and
Experience

GOOD/FAIR

GOOD

Multimodal
Safety

GOOD/FAIR

GOOD

FAIR

GOOD

GOOD

FAIR

Transit
Travel Time
Total PersonTrips

Transit
Expansion
Capacity

Vehicle
Access
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Side-running exclusive lanes provided an average of 11 minutes of travel time
savings for transit from one end of the corridor to the other during peak
periods. For CRBRT, transit travel times improve by 11-23 minutes depending
on direction of travel and time of day.
Side-running BRT resulted in total person-trips (autos and transit) of up to
76,000 per day (compared with 66,000 with No Action in 2035). Screen 4 for
CRBRT showed a daily person-trip demand for autos of approximately 21,300.
When combined with the approximately 50,000 daily transit riders seen in the
latest travel model run conducted in 2016, this still results in a total person-trip
demand of more than 71,000, still significantly above the 66,000 seen under
the No Action alternative.
The side-running option allowed autos to use the BRT exclusive lanes in limited
circumstances, primarily to make right turns and to access parking on Colfax,
leading to “friction” between buses and autos in the lane. The CRBRT option
eliminates this friction. This is reflected in the improved transit travel times as
shown above, and would also logically result in improved travel time reliability,
as operating schedules could be more easily maintained.
The side-running BRT option assumed that passenger stations and stops would
be located alongside existing sidewalks and curbs, with bulb-outs to allow
buses to remain in travel lines while loading and unloading passengers. The
CRBRT option provides passenger loading and unloading on platforms located
in the center of the street right-of-way, eliminating conflicts with sidewalk
pedestrians. The use of center-loading platforms provides additional
pedestrian safety and experience benefits, including traffic calming, curb
extensions and pedestrian refuges, and elimination of left turns except at
signalized intersections, reducing uncontrolled pedestrian-auto conflicts.
As with issues associated with pedestrian safety cited above, the centerrunning BRT line should improve safety and access for bicyclists in a number of
ways, especially when compared to the side-running option, including traffic
calming, curb extensions and mid-street refuges, and elimination of left turns
except at signalized intersections.
The side-running assumed 5-minute peak headways for buses (a roughly 50%
increase in frequencies for limited service along the corridor). However, the
side-running option had the potential of buses encountering “friction” with
autos, presenting potential operational delays, especially during peak periods,
and potentially limiting the ability of improving headways significantly beyond
the 5 minutes assumed in the peak periods. However, the center-running
option should not encounter any of the “friction” with autos seen in the siderunning option. Therefore, the potential for improving headways in the future
as demand warrants increases significantly.
Under the side-running option, no significant changes to center turn lanes and
mid-block access to alleys and businesses were assumed. However, under the
center-running option, left turns and other movements across East Colfax
Avenue would only be allowed at signalized intersections, with medians or
other barriers (including the two exclusive lanes) in place between those
intersections.
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Economic
Development

GOOD/FAIR

GOOD

Urban Design
and
Placemaking

GOOD/FAIR

GOOD

Construction
Impacts

GOOD/FAIR

FAIR

Agency/
Community
Support

GOOD/FAIR

GOOD

A high-level economic development analysis conducted during the Screen 3
process showed that BRT in the Colfax corridor has the potential for a
significant amount of new economic development and redevelopment. Given
the experience of other cities, the center-running option should have more
potential for economic development, primarily due to its use of more
significant infrastructure (primarily passenger platforms) and highly-visible
dedicated transit lanes, both of which give the project more of a “permanence”
(almost rail-like) than that assumed for the side-running option.
This use of curb space for side-running BRT stops would provide the potential
for crowding and pedestrian conflicts, especially at high-activity areas during
peak periods; and would limit the ability to provide urban design
improvements along the curb due to the requirements for passenger station
facilities (shelters, information, ticket vending machines, and other hardware).
Moving the passenger loading areas frees up space along the curb for urban
design improvements such as streetscaping, widening sidewalks to facilitate
pedestrian movement, and providing space for pop-up café seating or other
urban design features that promote walkability and neighborhood safety.
CRBRT also provides the opportunity provide median urban design treatments
alongside the BRT exclusive lanes, including landscaping, decorative fencing (to
limit pedestrian and bicycle crossings at unsignalized intersections), public art,
and other urban design features.
The side-running option’s cost estimates and conceptual design assumed
minimal reconstruction of East Colfax Avenue other than potential rotomilling
and resurfacing of the exclusive curbside transit lanes. The center-running
option would likely have more significant construction impacts, with its
infrastructure-intensive passenger platforms (and medians in some areas) in
the center of the roadway, and its potential reutilization and shifting of existing
travel lanes to accommodate the BRT exclusive lanes.
While the side-running option had good community and agency support, the
public was still concerned about traffic impacts. The CRBRT analysis included a
much more extensive public outreach and survey effort, resulting in a very high
support for the project throughout the corridor.

Revised Preliminary Locally Preferred Alternative
Based on this analysis, the City and County of Denver is proposing the potential use of Center-Running
Bus Rapid Transit on the East Colfax Corridor as the Revised Preliminary Locally Preferred Alternative for
this project. Similar to the earlier Preliminary LPA, the proposed revised Preliminary LPA meets the
specific issues outlined in the project’s needs statements related to:








Accommodating increasing person-trip demand in the corridor;
Better serving existing transit users and accommodating new transit users;
Conforming with local and federal livability and economic development goals and principles;
Providing transportation improvements with the use of additional right-of-way or properties;
Accommodating increasing intra-corridor trips brought on by new employment centers and
economic activity in the corridor;
Providing improved mobility and connectivity options (including improved access for bicyclists and
pedestrians throughout the corridor; and
Providing affordable and fiscally sustainable mobility improvements.
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Next Steps
As with the earlier Preliminary LPA, the proposed Revised Preliminary LPA is ready to move to its next
steps toward analysis and, if approved, implementation after review by the public and participating
agencies. Those activities include:


Continued refinement of proposed Revised Preliminary LPA and Environmental Analysis and
Documentation Pursuant to NEPA: As noted earlier, the Preliminary LPA was modeled and costed
with the assumption that the exclusive lanes are constructed for the entire ten-mile length of the
East Colfax corridor within the study area (from the Auraria campus on the west to the Anschutz
Medical Campus on the east). The actual extent of the exclusive lanes has been revised to be
entirely within the City and County of Denver, from roughly Civic Center Station to just west of
Yosemite St. The feasibility study that led to the proposed Revised Preliminary LPA was still
conceptual in nature, similar to the earlier Alternatives Analysis evaluation process. Therefore,
there are several design and operational aspects of the project that need significant additional
refinement. Those design and operational features to be agreed upon and specified in more detail
during the environmental clearance phase (including Preliminary Engineering) include but are not
limited to:







The exact termini (starting and ending points) of exclusive lanes on both the east and west ends
of the proposed project and how those points interact with existing roadway operations and
signalization;
The location of operational features such as queue jumps and transit signal priority;
The location and designs of passenger stops and related amenities;
Maintenance and operations issues, including the determination of the need for a new bus
maintenance facility to accommodate the East Colfax BRT fleet if one is required;
The definition of BRT vehicle operational features such as improved headways along with exact
routing options at both the east and west ends of the study area. One option that is being
explored is a total revamping of bus operations on East Colfax Avenue. Earlier options assumed
that the BRT system would replace the existing RTD Route 15L (limited stop) service, with the
existing Route 15 continuing to operate in the “background” to provide more local access.
However, the City and County of Denver is working with RTD to explore the idea of a “hybrid”
operational plan that eliminates the Route 15 entirely and integrates both limited stop and local
service into one route, with different termini for each on each end of the study area. This idea is
illustrated in Figure 8-4. This idea will need extensive additional exploration to determine exact
station locations and routing options in future phases.
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Figure 8-4: Potential Integrated BRT Service Concept on East Colfax

Once an environmental clearance document is completed, it will be submitted for public review
through a formal public involvement process. Upon completion of public review, a final document
will be submitted to FTA for its review and comment. If approved by the FTA, the Revised
Preliminary LPA becomes the Final LPA for the proposed project.


Identify Local and Federal Funding: Subsequent to environmental clearance and approval of the
Final LPA, project sponsors can initiate a number of specific activities aimed at moving the proposed
project forward toward implementation, including but not limited to:







Continuing to work closely with the FTA on subsequent project funding requests, including
formal requests and related documentation to enter Project Development related to the New
Starts or Small Starts program, and continuing to examine the potential for additional local,
regional, state, and federal funding sources.
Developing internal approvals for local matching funding and development of a local financial
plan to demonstrate local financial commitment and support for the proposed project.
Continuing to work with the Denver Regional Council of Governments (DRCOG) to provide more
details on project specifics, including geographic extent and costs, and adding the proposed
project to the short-range Transportation Improvement Program (TIP).
Working with FTA to secure a Full Funding Grant Agreement (if New Starts) or Project
Construction Grant Agreement (if Small Starts).

As noted earlier, the City and County of Denver has earmarked funds for next-phase design and has
included a significant portion of capital program costs in the GoBond program that was approved by
voters in November 2017. Both of these actions have provided a good “starting point” for
developing a comprehensive funding package for the project.


Design and Implementation: Following identification of funding for the proposed project, sponsors
can move toward activities geared to implementation, including:
 Developing formal requests for – and conducting – final design for the proposed project.
 Developing formal requests and approvals for – and conducting – construction of the proposed
project.
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APPENDIX: Summary of Public Involvement Activities

Colfax Corridor Connections Public Meeting Summary
At each study phase, project information and opportunities for public feedback were provided
throughout the project area. Public meetings and project information tables or sessions were conducted
on the following dates:
Monday, October 1, 2012: Study Kickoff/Public Scoping
5:30 p.m. to 7:30 p.m.
The University of Colorado Anschutz Medical Campus
Tri-Visible Conference Room, Research Building 2, 2nd floor
12700 East 19th Avenue, Aurora, CO 80045
Approximately 21 attendees
Thursday, October 4, 2012: Study Kickoff/Public Scoping
5:30 p.m. to 7:30 p.m.
Knights of Columbus Hall
1555 Grant Street, Denver, CO 80203
Approximately 58 attendees
Wednesday, February 27, 2013: Alternatives Analysis
6 p.m. to 8 p.m.
Knights of Columbus Hall
1555 Grant Street, Denver, CO 80203
Approximately 56 attendees
Thursday, February 28, 2013: Alternatives Analysis
6 p.m. to 8 p.m.
North Middle School
12095 Montview Boulevard, Aurora, CO 80010
Approximately 46 attendees
Tuesday, August 26, 2014: Preliminary Locally Preferred Alternative (Side-Running BRT)
5:30 p.m. to 7:30 p.m.
Knights of Columbus Hall
1555 Grant Street, Denver, CO 80203
Approximately 71 attendees
Wednesday, August 27, 2014: Preliminary Locally Preferred Alternative (Side-Running BRT)
5:30 p.m. to 7:30 p.m.
North Middle School
12095 Montview Boulevard, Aurora, CO 80010
Approximately 33 attendees
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Wednesday, January 20, 2016: Conceptual Design/Environmental Analysis (Side-Running BRT)
5:30 p.m. to 7:30 p.m.
Knights of Columbus Hall
1555 Grant Street, Denver, CO 80203
Approximately 55 attendees
Thursday, January 21, 2016: Conceptual Design/Environmental Analysis (Side-Running BRT)
5:30 p.m. to 7:30 p.m.
North Middle School
12095 Montview Boulevard, Aurora, CO 80010
Approximately 50 attendees
Monday, January 8, 2018: Preliminary Locally Preferred Alternative (Center-Running BRT)
3 p.m. to 5 p.m.
Carla Madison Rec Center
2401 East Colfax Avenue, Denver, CO 80206
Approximately 30 engaged
Wednesday, January 10, 2018: Preliminary Locally Preferred Alternative (Center-Running BRT)
3:30 p.m. to 6 p.m.
Civic Center Station
Denver, CO 80202
Approximately 25 engaged
Wednesday, January 31, 2018: Preliminary Locally Preferred Alternative (Center-Running BRT)
4 p.m. to 6 p.m.
Carla Madison Rec Center
2401 East Colfax Avenue, Denver, CO 80206
Approximately 25 engaged
Wednesday, February 21, 2018: Preliminary Locally Preferred Alternative (Center-Running BRT)
4 p.m. to 6 p.m.
Carla Madison Rec Center
2401 East Colfax Avenue, Denver, CO 80206
Approximately 50 engaged
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Technical Working Group Meetings
The project team conducted Technical Working Group (TWG) meetings at key study milestones. These
meetings were comprised of staff representing regulatory/oversight agencies, local government
agencies and other key institutions in the East Colfax corridor to present study findings, gather data and
information to further the analysis, and solicit input and reactions to project team recommendations.
Colfax Corridor Connections TWG meetings were conducted on the following dates:
• Thursday, September 27, 2012: Study Kickoff/Agency Scoping
•

Wednesday, February 20, 2013: Alternatives Analysis

•

Thursday, August 7, 2014: Preliminary Locally Preferred Alternative (Side-Running BRT)

•

Wednesday, January 6, 2016: Conceptual Design/Environmental Analysis (Side-Running BRT)

•

Thursday, October 19, 2017: Center-Running BRT Analysis

•

Wednesday, November 15, 2017: Preliminary Locally Preferred Alternative (Center-Running BRT)

Community Task Force Meetings
The project team conducted Community Task Force meetings at key study milestones with individuals
representing registered neighborhood organizations, community groups and business interests within
the corridor. The Community Task Force provided input that helped to inform the study process and
shape the information presented to the larger community, as well as serve as a connection between the
project team and the community for sharing information with the constituents they represent.
Colfax Corridor Connections Community Task Force meetings were conducted on the following dates:
• Thursday, September 27, 2012: Study Kickoff/Public Scoping
•

Thursday, November 8, 2012: Initial Screening

•

Wednesday, February 20, 2013: Alternatives Analysis

•

Thursday, August 14, 2014: Preliminary Locally Preferred Alternative (Side-Running BRT)

•

Wednesday, January 6, 2016: Conceptual Design/Environmental Analysis (Side-Running BRT)

•

Tuesday, July 25, 2017: Center-Running BRT Concept

•

Thursday, October 5, 2017: Center-Running BRT Analysis

•

Wednesday, November 15, 2017: Preliminary Locally Preferred Alternative (Center-Running BRT)

•

Wednesday, March 14, 2018: Preliminary Locally Preferred Alternative (Center-Running BRT)

•

Wednesday, August 8, 2018: Center-Running BRT Conceptual Design
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Center-Running BRT: Small Group Briefings/Workshops (July 2017 – August 2018)
Additionally, small group meetings, community workshops and panel discussions regarding the centerrunning BRT Preliminary Locally Preferred Alternative were held on the following dates:
•

Tuesday, September 12, 2017: Business Improvement Districts (BIDs) Workshop

•

September 19, 2017: Rail~Volution Conference

•

Thursday, September 28, 2017: East Area Plan Steering Committee

•

Tuesday, October 3, 2017: Transit Alliance Citizens Academy Kick-off

•

Wednesday, October 4, 2017: Capitol Hill United Neighborhoods (CHUN) Zoning and
Transportation Committee

•

Tuesday, October 10, 2017: Colfax Avenue BID Board Update

•

Wednesday, October 11, 2017: Urban Land Institute (ULI)

•

Wednesday, October 25, 2017: Downtown Denver Partnership Mobility Council

•

Thursday, October 26, 2017: East Area Plan Steering Committee

•

Tuesday, November 7, 2017: Regional Transportation District (RTD) Board

•

Monday, December 4, 2017: WTF is BRT?

•

Thursday, December 7, 2017: Denver Moves Transit Task Force

•

Thursday, December 7, 2017: Colfax Mayfair BID Holiday Party

•

Thursday, December 14, 2017: East Central Steering Committee

•

Wednesday, January 10, 2018: Denver County Local Coordinating Council

•

Thursday, January 11, 2018: Inter-Neighborhood Cooperation (INC) Transportation Committee

•

Tuesday, January 16, 2018: Bluebird BID Board

•

Wednesday, January 17, 2018: South City Park Neighborhood Association

•

Wednesday, February 7, 2018: CHUN Zoning and Transportation Committee Meeting

•

Thursday, February 8, 2018: Colorado Department of Transportation (CDOT) Transportation
Environmental Resource Council

•

Tuesday, February 13, 2018: Moving People Forward Conference

•

Wednesday, February 21, 2018: Colfax Mayfair BID Board

•

March 13, 2018: Colfax Ave BID Board Meeting

•

August 14, 2018: Colfax Ave BID Board Retreat

•

August 22, 2018: Heritage Title Company Realtors Workshop

Page | 165

