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Executive Summary
This Executive Summary of the Quebec 
Alternatives Analysis (Quebec AA) provides an 
overview of the entire document, with detail 
provided in subsequent sections.

Study Area
The study area encompasses an approximately 
2-mile segment of Quebec Street (Quebec), from 
26th Avenue to the north to 6th Avenue to the 
south.  The study area extends one block to the 
west side of Quebec, but also explores the use of 
Syracuse Street (Syracuse), located four blocks 
east of Quebec, as a complementary facility in 
the transportation network.

Study Approach
Recognizing that federal funding for any future 
improvement projects would be needed, the 
Quebec AA used the requirements of the National 
Environmental Policy Act (NEPA) as a basic 
foundation.  The focus of the study was to build 
on prior planning efforts to select a preferred 
alternative, and obtain enough detail for one 
or more projects to be submitted for federal 
funding.  

Although the AA was not formally labeled a 
“Planning and Environmental Linkages” (PEL) 
study, it was conducted at the corridor level with 
refined and focused evaluation of travel needs 
within the study area boundaries using the basic 
PEL approach to the greatest extent possible.  
The study involved extensive stakeholder and 
public outreach, and also utilized terminology  
consistent with NEPA vocabulary (e.g., purpose 
and need, “no action” and “build” alternatives, 

affected environment, environmental 
consequences, etc.).

Executive Summary 7

Study Area.  The study area covers an approximately 
2-mile segment of Quebec, from 6th to 26th Avenues.
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Also consistent with a PEL approach, the study 
built upon prior studies in the area, including 
the City and County of Denver’s Strategic 
Transportation Plan (2008) and East Side 
Mobility Study (2010).  Initiated three years 
after the latter study, the Quebec AA was timed 
to allow the completion of the Central Park 
Boulevard/I-70 interchange, and to understand 
what impact this significant infrastructure 
addition would have on existing conditions within 
the Quebec corridor.  Traffic data collected on 
Quebec Street before and after the opening of 
the new interchange confirmed that traffic levels 
and congestion on Quebec had not improved and 
that additional multi-modal solutions should be 
evaluated.

Purpose & Need
The Quebec AA Purpose and Need statement 
developed and validated through public input, is 
to increase north-south person trip mobility on 
Quebec from 6th to 26th Avenues in a manner 
that enhances the overall transportation system 
to:
    (1) improve multi-modal access/safety, 
         mobility, and connectivity 
    (2) respect the community context, 
         neighborhood livability, and the   
         environment, and 
    (3) implement improvements in a 5-10 year       
 timeframe and for a cost of $20 million or  
 less. 

Public Outreach & 
Coordination
The study incorporated both internal and 
external stakeholder input as well as extensive 
public outreach.  A technical working group 
met twice during alternatives evaluation, with 
City staff from various departments, as well as 
representatives from the Regional Transportation 
District (RTD), Colorado Department of 
Transportation (CDOT) and the Denver Regional 
Council of Governments (DRCOG). Sixteen local 
community and business organizations abutting 
the study area also were invited to participate 
in the Alternatives Optimization Task Force, 
which met three times, once during each tier 
of evaluation.  Open public meetings were held 
twice, with all meeting materials, additional study 
updates and newsletters available on the City’s 
study website.

PREFERRED ALTERNATIVE 
Reconfigure Quebec, Context-
Sensitive 4-Lane.  This alternative 
offers two northbound and two 
southbound lanes on Quebec, plus 
additional turn lanes as needed at 
signalized intersections. Improved 
sidewalks and cross walks, enhanced 
transit stops, and a mike facility on 
Syracuse Street are also included.

Public Meeting.  Attendees listen to a presentation at the 
first public meeting. 

Detached sidewalk 
where possible
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Preferred Alternative
Reconfigure Quebec, Context 
Sensitive 4-Lane
This alternative reduces congestion by providing 
a continuous four-lane travelway along the 
length of the study area, with additional turn- 
and through-lanes at intersections as needed.  
Similar to the Reconfigure Quebec-2-Lane 
alternative, which is described below, this option 
retains transit service on Quebec and introduces 
a new bicycle facility on Syracuse.  Pedestrian 
facilities on both Quebec and Syracuse are built 
or upgraded to fill in missing sidewalk and curb 
ramps.

Alternative Evaluation 
Process
Evaluation of alternatives followed a three-tier 
process, with each level examining potential 
positive and negative impacts in the three broad 
categories identified in the study’s initial Purpose 
and Need statement:  multi-modal mobility, 
livability, and implementation. As the study 
moved from one level of evaluation to another, 
criteria became more detailed and specific, but 
still followed the same three categories.  An 
alternative that failed one level was not advanced 
to the next level of screening.  

Alternatives
Consistent with standard NEPA methodology, 
the study considered a “no-action” alternative 
and five “build” alternatives; descriptions of each 
alternative are provided below.

Preferred Alternative:  Reconfigure 
Quebec, Context Sensitive 4-Lane
This alternative optimizes intersections through 
the addition of turn- and through-lanes, and 
increases corridor capacity by connecting the 
intersections with two lanes in each direction.  
This alternative stays within existing right-of-way 
as much as possible, but significantly changes the 
location of the curb.   

Although this option was referred to as 
Reconfigure Quebec: 4-Lane  or Reconfigure: 
4-Lane throughout the study process and this 
document, it will be designated as Context 
Sensitive 4-Lane as the study moves into the 
next level of study. 

•  Travel Lanes
On Quebec, this alternative has two lanes each 
direction along the entire length of the corridor.  
This alternative makes no changes to lanes on 
Syracuse. 

•  Intersections
This alternative will introduce dedicated left-
turn lanes at all signalized intersections, with 
additional shared through/right-turn lanes at 
high-traffic, signalized intersections.  

This alternative makes no changes to 
intersections on Syracuse.

•  Pedestrians/Bikes/Transit
This alternative makes pedestrian, bicycle 
and transit enhancements to both Quebec 
and Syracuse, as described in the Multimodal 
Enhancement Package in section 3.2.3.



Detached sidewalk 
where possible
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•  Setback Reductions and Property Acquisitions
This alternative makes significant changes in the 
relationship between structure and street along 
a large portion of the Quebec corridor.  Changes 
in sidewalk and curb location vary from a foot 
to more than twenty feet.  Due to wide variance 
in right-of-way, significant changes may in some 
cases be contained entirely within existing right-
of-way, while in other cases small changes may 
require property acquisition. 

•  Syracuse Multimodal Enhancement Package 
(included with Preferred Alternative)
This group of pedestrian, bicycle and transit 
enhancements are part of the Baseline 
Enhancements that were identified during the 
study process. Included are new or upgraded 
sidewalks to fill gaps and standard curb 
ramps, in compliance with the Americans with 

Disabilities Act (ADA).  North and south-bound 
bicycle facilities will be introduced on Syracuse.  
Enhanced transit access will ensure uninterrupted 
pedestrian access to the stop, concrete pads 
for level boarding, and discussions with RTD 
regarding optimized bus frequency and routing. 

Additional Alternatives Studied
•  No Action (evaluated all Tiers):  
This alternative represents no changes outside 
of current plans and management strategies.  
Current management strategies include Traffic 
System Management (TSM), as well as periodic 
modification and optimization of signal timing.  
This option includes no physical changes to 
Quebec or Syracuse.

ELIMINATED ALTERNATIVE Widen Quebec  This alternative offers 
two lanes in each direction, a frontage road and a multi-use path on 
Quebec.  

Note:  All graphics represent street components only; buffer or amenity zone between travel lane and sidewalk could be 
possible.

ELIMINATED ALTERNATIVE Reconfigure Quebec, 2-Lane  
This alternative offers one northbound and one southbound lane on 
Quebec, plus additional turn lanes as needed at signalized intersections.
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ELIMINATED ALTERNATIVE Directional Priority
This alternative favors southbound travel on Quebec, and 
northbound travel on Syracuse (not shown).

ELIMINATED ALTERNATIVE
One-Way Couplet

•  Widen Quebec (eliminated Tier 2):  This 
alternative involves a full widening of Quebec 
to include two lanes in each direction, a center 
median and a frontage road on the west side.  
These improvements would be carried out along 
the entire length of the study area.  This option 
requires extensive property acquisition, likely 
necessitating the acquisition of most if not all 
parcels on the east side of Quebec from 11th to 
23rd Avenues. 

•  Reconfigure Quebec, 2-Lane (eliminated 
Tier 3):  This alternative maintains the existing 
number of lanes (two, three or four) throughout 
the length of the study area, but adds turn-
lanes and through-lanes, as needed, to increase 
traffic flow at signalized intersections.  Transit 
service would remain on Quebec, while cyclists 

would be directed to a new bicycle facility on 
Syracuse.  Other pedestrian, cyclist and transit 
enhancements would follow those described in 
the Multimodal Enhancement Package.

•  One-Way Couplet (eliminated Tier 2): This 
alternative proposes using Quebec and Syracuse 
as a pair of one-way streets, with Quebec 
dedicated to southbound traffic and Syracuse to 
northbound traffic.  This couplet arrangement 
would require a four-block deviation to enter 
and exit the one-way system, with the couplet’s 
southern terminus at 11th Avenue and the 
northern terminus at Montview, 23rd Avenue 
or 26th Avenue.  The existing number of lanes 
on each street remain as-is, with two lanes on 
Syracuse and two to four lanes on Quebec, 
depending on segment.  Transit service follows 
vehicular patterns and is split between Quebec 

Quebec - looking north Syracuse - looking north

This alternative offers two to four southbound 
lanes on Quebec (depending on existing number of 
lanes), and two northbound lanes on Syracuse.
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and Syracuse, with a single-directional bicycle 
facility on each street.  Other pedestrian, cyclist 
and transit enhancements would follow those 
described in the Multimodal Enhancement 
Package.
  
•  Directional Priority (eliminated Tier 3):  This 
alternative encourages the use of Quebec and 
Syracuse as a directional couplet via physical 
and policy changes that favor southbound traffic 
on Quebec and northbound traffic on Syracuse, 
but does not convert the roadways to one-way 
travel.  Lanes on each street remain as-is; where 
three lanes are available on Quebec, two lanes 
are southbound.  All transit service remains on 
Quebec, with bicycle facilities on Syracuse.  Other 
pedestrian, cyclist and transit enhancements 
would follow those described in the Multimodal 
Enhancement Package.

Evaluation
Tier 1:  Purpose and Need Analysis
Tier 1 evaluation focused on identifying whether 
each alternative met the study’s defined 
Purpose and Need.  This evaluation eliminated 
the Widen Quebec alternative due to its high 

Results of 3-Tier Evaluation.  Alternatives were eliminated as each level of evaluation became 
more detailed.

Widen 
Quebec

Widen 
Quebec

Widen 
Quebec

Tier 1
Summer 2013

Tier 2
Fall 2013

Tier 3
Winter 2014

One-Way 
Couplet

One-Way 
Couplet

One-Way 
Couplet

Directional 
Priority

Directional 
Priority

Directional 
Priority

Reconfigure 
Quebec

Reconfigure 
Quebec: 
2-Lane

Reconfigure 
Quebec: 
2-Lane

Reconfigure 
Quebec: Context-
Sensitive 4-Lane

Reconfigure 
Quebec: Context-
Sensitive 4-Lane

level of community impact and an inability to 
be implemented within the time and budget 
restraints identified in the study’s Purpose and 
Need statement.  The No Action alternative was 
carried through all levels of evaluation.

Tier 2:  Comparative Analysis
Tier 2 evaluation focused on identifying 
alternatives to be carried forward for more 
detailed study.  The One-Way Couplet provided 
the least benefit in terms of vehicular time 
savings, could not be implemented in phases, 
and was not well-supported by the public, and 
was subsequently eliminated from further study.

Tier 3:  Detailed Analysis
Through the Alternative Optimization Task Force, 
Tier 3 evaluation split Reconfigure Quebec into 
a 2-Lane and a 4-Lane option.  The Reconfigure 
Quebec 4-Lane Alternative emerged as a context-
sensitive approach to acheiving mobility benefits 
while minimizing impacts.  

Directional Priority was eliminated due to a much 
shorter longevity of improvements than the 
2-Lane and 4-Lane options.  This alternative also 



73 % of TOTAL 
TIME BENEFIT

42% of COST

27% of TOTAL 
TIME BENEFIT

47% of COST
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Implementation Options.  Roadway modeling projects 
that phased implementation of the Context-Sensitive 
4-Lane alternative would bring significant congestion 
mitigation to the study area.  The yellow area is the 
recommended first phase of implementation.   

offered less flexibility for phased implementation, 
and public comments indicated it would be 
confusing for motorists.  

Side-by-side analysis of Reconfigure Quebec’s 
2-Lane and 4-Lane variations projected a higher 
level of congestion mitigation and greater 
longevity of improvements in the 4-Lane 
alternative.  Two additional, critical benefits of 
the 4-Lane section that figure very strongly in its 
favor are a higher level of public safety due to 
lane continuity and a higher level of flexibility for 
future transit options.

Recommendation
A refined cost estimate was developed and 
determined that the Context-Sensitive 4-Lane 
option $24-25 million and the 2-Lane option 
would cost $15-17 million (2014 dollars).  Further 
analysis of implementation options, however, 
projected that phased implementation of the 
4-Lane alternative, would yield the highest overall 
corridor mobility benefits.  

As a result, the Quebec AA recommends phased 
implementation of the Context-Sensitive 4-Lane 
alternative with prioritization of the 13th Avenue 
to 26th Avenue segment as the first phase.  
This phase includes the study area’s three 
most congested intersections (Montview, 17th 
and Colfax) and can be expected to provide 
significant mobility benefits in the corridor.   
Further implementation of the Context-Sensitive 
4-Lane alternative, as well as the complementary 
bicycle and pedestrian facilities on Syracuse, 
could be undertaken as funding is identified and 
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procured.

2-Lane / 4-Lane Comparison, Note on Costs.  Cost estimates include Syracuse enhancements and were prepared 
for order of magnitude comparison between alternatives, and were not based on detailed design.  Costs are relative 
and could fluctuate significantly depending on a variety of factors and assumptions including but not limited to the of 
pricing of materials, reconstruction versus rehabilitation of pavements, cost of environmental planning and permits, 
and construction cost inflation from time of initially programming the study to project procurement and construction.  
Longevity of congestion mitigation was estimated using an annual growth rate of 1% and a conservative 1.0 Intersection 
Capacity Utilization (ICU) value, to determine the year in which intersections would reach capacity. 
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1.1  Study Context
1.1.1  Prior Studies
Over the past decade, the City and County 
of Denver (the City) has engaged in a series 
of successively more refined and focused 
evaluations of travel within its boundaries.  
The 2008 Strategic Transportation Plan (STP) 
represented the City’s first major reconsideration 
of its transportation policy in several decades, 
and identified a new ‘person-trip’ approach  
that focused on multi-modal, not just vehicular,  
movement.  The STP identified 12 ‘travel sheds’ 
composed of a network of multimodal facilities 
that work together as a system, and identified 
high-level recommendations for each travel shed.  

The subsequent 2010 East Side Mobility 
Plan (ESMP) focused in greater detail on the 
issues within the East Side Travel Shed, as 
defined in the STP.  This plan considered the 
land use, economic and transportation issues 
that were contributing to mobility gaps and  
challenges within the bounds of the travel 
shed.  The ESMP identified the segment of 
Quebec Street (Quebec) between 6th and 
26th Avenues as a key area of congestion that 
needed to be addressed in order to improve 
function throughout the travel shed.  The ESMP 
examined potential cross-section approaches 
to this segment of Quebec, and recommended 
that these concepts be advanced to a formal 
alternatives analysis study.   

The present Quebec Alternatives Analysis 
(Quebec AA) emerged as a result of this 
recommendation in the ESMP, and concentrates 
on an even smaller area than the ESMP.  The 
2011 opening of the Central Park Boulevard/I-70 
interchange, a potential ‘relief valve’ for Quebec 
congestion, followed closely on the heels 
of ESMP completion.  The Quebec AA was 
intentionally timed to allow collection of data 
regarding the interchange’s impact on adjacent 
roadway infrastructure. Before and after traffic 
data confirmed that traffic levels and congestion 
on Quebec continue to be a concern and that it 
was necessary to explore additional multi-model 
solutions.  With this additional information,  the 
Quebec AA picks up where the ESMP left off, in 
terms of the Quebec corridor, and is the next 
step necessary to create the implementation 
plan to improve connectivity and mobility within 
the Quebec corridor. 

The Quebec AA uses the Planning and 
Environmental Linkages (PEL) approach of the 
National Environmental Policy Act (NEPA) 
process and requirements.  Although this report 
does not stand as full NEPA documentation, it 
is intended to act as a framework that can be 
expanded and advanced to the level determined 
appropriate for future federal approvals and 
funding applications.  This study is intended 
to link the planning and NEPA processes in a 
fashion that can streamline the alternatives 
selection process and documentation of 
environmental resource impacts.



1.1.2  Other Relevant Plans
Other plans with the most direct bearing on the 
recommendations of the Quebec AA are The 
Denver Streetscape Design Manual (1993), 
Blueprint Denver (2002), Denver Zoning Code 
(revised 2010) and Denver Moves (2011).  

The Streetscape Design Manual, although 
over 20 years old, is still the City’s guiding 
document regarding hard- and softscape within 
the public right-of-way.  This document defines 
minimum widths for sidewalk, based on roadway 
classification, as well as appropriate conditions 
for the use of plant materials within the amenity 
zone.

Blueprint Denver, An Integrated Land Use and 
Transportation Plan is a supplement to the 
Denver Comprehensive Plan 2000.  Of particular 
note in this document are the definition of Areas 
of Change and Areas of Stability; this section of 
the document identifies the bulk of the Quebec 
AA study area - with the exception of a few 
intersections - as an Area of Stability in which 
land uses and building form are expected to 
remain constant.

The Denver Zoning Code (Chapter 59 of 

the Denver Revised Municipal Code) was 
comprehensively revised in 2010 to move 
towards a more form-based approach to land 
use.  The portions of this document most 
relevant to the Quebec AA are those sections 
dealing with setback requirements and 
neighborhood character. 

Denver Moves is the City’s bicycle master plan.  
Most important within this document are the 
definition of facility types, and the mapping of 
existing and proposed bicycle facilities.  This 
document supports the Quebec AA’s exclusion 
of bicycle facilities on Quebec, and the use of 
Syracuse as an appropriate, alternate bike route.

Other reference documents for the Quebec 
AA include but are not limited to: City and 
County of Denver Storm Drainage Master 
Plan (2009), City and County of Denver Public 
Works Transportation Standards and Details 
for the Engineering Division (Jan 2013); 
Denver Revised Municipal Code Chapter 49 
Streets, Sidewalk and Other Public Ways; City 
and County of Denver Public Works Rules & 
Regulations for Standard Right-of-Way Cross 
Sections and Utility Locations (Sept 2005); 
National Association of City Transportation 
Officials (NACTO) Urban Bikeway Design Guide 
(2012);  and the Americans with Disability Act 
(ADA) Standards for Accessible Design (2010).
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Prior Studies.  The Quebec AA continues the work and 
refines the recommendations made in City and County of 
Denver’s Strategic Transportation Plan (2008) and East 
Side Mobility Plan (2010).



1.1.3  Study Area
Geographic Area
The Quebec AA encompasses approximately 138 
blocks with 13 formally identified neighborhood 
organizations and business associations.  It 
is bounded by 26th Avenue to the north, 6th 
Avenue to the south, Poplar Street to the west 
and Spruce Street to the east.  Although the 
study focuses on Quebec, it must consider 
impacts and opportunities within the larger area 
surrounding the central Quebec corridor.  Some 
of the alternatives in this study consider the 
potential of using alternate, parallel roadways as 
part of the Quebec solution.  Quebec is classified 
as an arterial roadway; neighboring arterials 
are Monaco Parkway to the west and Yosemite 
Street to the east.  Both of this arterials pose 
challenges that make them unlikely candidates to 
absorb Quebec traffic and demand.  Looking to 
the west, Monaco is a designated parkway with 
a relatively fixed configuration and does not offer 
an interchange with I-70.  To the east, Yosemite 
(which turns into Central Park Boulevard) 
does have an I-70 interchange, but is located 
significantly east of the existing demand on 
Quebec.  Moving down the roadway hierarchy, 
the closest collectors to Quebec are Oneida and 
Syracuse.  Oneida is not continuous through the 
length of the study area, but Syracuse is.  For 
these reasons, some alternatives in both the 
ESMP and the Quebec AA examine the use of 
Syracuse as a parallel, complementary facility to 
Quebec.

YO
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Study Area.  The study area covers an approximately 
2-mile segment of Quebec, from 6th to 26th Avenues.



Land Use, Character and Circulation 
Demand
The Quebec corridor has seen considerable 
increase in demand over the last 10-15 years, 
due in large part to extensive mixed-use 
development in the former Stapleton Airport 
and Lowry Air Force Base sites.  Development 
is largely complete in the portions of the areas 
which use Quebec as primary access, through 
traffic demand will continue to increase. The bulk 
of the Quebec corridor is classified in Blueprint 

Denver as an Area of Stability, meaning that 
the City does not anticipate significant changes 
in use, density or character; new development 
and redevelopment will specifically be directed 
to other areas of the City designated as Areas 
of Change.  The majority of the Quebec corridor 
is stable residential, with the exception of a few 
commercial nodes, and includes five schools.  
This land use profile is an additional factor in 
decision making and underlines the importance 
of context-sensitive design.

Regionally, Quebec functions as one of the 
City’s major east-side arterials and will feel the 
effects of not only local but also regional change.  
The Denver Regional Council of Government’s 
(DRCOG) Metro Vision 2035 Plan (2007) predicts 
a population increase from 2.7 million in 2007 
to 4.2 million in 2035, with a corresponding 
increase in vehicle miles traveled from 66 million 
to 113 million.

Also poised to impact multi-modal travel 
patterns within the study area and larger travel 
shed is the opening of the region’s new RTD 
East Corridor commuter rail service.  The new 
commuter rail line between Denver Union 
Station (DUS) in downtown Denver and Denver 
International Airport (DIA) includes a station at 
Central Park and I-70, located approximately one 
mile north and a half mile east of the Quebec AA 
study area.  Train service is scheduled to begin 
in 2016, and is expected to be coupled with 
changes to existing bus service, including both 
route and schedule.

1.2  Purpose and Need 
All potential projects within the Quebec corridor 

20 Quebec Alternatives Analysis

Land Use.  The study area is predominantly single-family 
residential (yellow), with pockets of retail (red).  Green 
box highlights study area.  Red dots show school locations.
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Source:  AECOM and DRCOG TransCAD Model
*  Limit of analysis:  Monaco-Yosemite & 11-23rd
** Practical capacity considers signal phasing and pedestrian 
demands 

Practical Capacity**

Existing Demand

2035 Demand

should consider the unique needs of each 
individual mode, as well as the needs of the 
corridor as a whole and its role in the City’s 
larger transportation network.  The study’s 
purpose and need, developed and confirmed 
with public input, is to increase north-south 
person trip mobility on Quebec from 6th to 26th 
Avenues in a manner that enhances the overall 
transportation system to:

•  Improve multi-modal access/safety, mobility, 
and connectivity 

•  Respect the community context, neighborhood 
livability, and the environment

•  Implement improvement in a near-term or 
phased fashion*

In order to create the greater access, mobility 
and connectivity that are the purpose of this 
plan, a number of mode-specific needs must 
be defined and addressed.  Vehicular needs 
center on congestion relief, while pedestrian 
needs focus on system gaps, conditions and 
standardization.  Similarly, cyclists require 
defined facilities providing connections between 
existing modal infrastructure.  Sharing the same 
lanes as personal vehicles, buses are subject to 
the same delays as other motor vehicles.  Transit 
needs include congestion mitigation, as well as 
physical connections to bus stops for pedestrians 
and cyclists.  

1.3 System 
*  Near-term for this study is defined as an early-action 
focus on solutions that could be phased over a maximum 
of 5-10 years for $20 million or less.
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What is a Person Trip?
The concept of person-trip capacity was 
first introduced by the City’s 2008 Strategic 
Transportation Plan.  This metric represents 
the ability of transportation facilities to move 
people, rather than just motor vehicles.  
Also used in the 2010 East Side Mobility 
Plan, the person-trip metric assesses 
whether transportation facilities/services 
are well connected and if the infrastructure 
supports a complete multimodal system 
including sidewalks, bicycle facilities, transit 
routes, and roadways.  

Overall, existing demand along the Quebec 
corridor, evaluated in terms of person-
trips, exceeds existing corridor capacity by 
approximately 15%; this gap is projected to 
increase to 49% by the year 2030.



Components and 
Conditions 

of Service (LOS) as the average vehicle delay 
at intersections. Four of the ten intersections 
within the study area are at LOS D, E or F; 
these intersections are 13th, 17th and Colfax 
Avenues, as well as Montview Boulevard. These 
poor levels of service result in vehicles waiting 
in long queues and often wait through multiple 
signal cycles before advancing through the 
intersections.  

The DRCOG Metro Vision 2035 Plan forecasts 
continued, steady growth throughout the region.  
Regional population is expected to grow from 
2.7 to 4.2 million by 2035, and the Quebec 
corridor’s ‘share’ of this growth will result in a 
9-17% increase in roadway demand, depending 
on roadway segment. The Plan observes that 
motorists currently experience over 250,000 
hours of delay on an average weekday, a 
number that could more than quadruple in 
2035 without significant changes to multi-modal 
transportation systems.  The report notes that 
congestion is increasing in both severity and 
duration, an observation that is borne out in 
the Quebec corridor.  Identified in the Plan as 
a Regional Accessibility Roadway, Quebec will 
mirror the forecast for the region as a whole. 

1.3.1 Motorists and 
Vehicular Congestion 
System Components
The vehicular system includes not only the 
visible roadway infrastructure such as curb, 
gutter, asphalt or concrete roadway, traffic 
signals and regulatory signage, but also 
the system maintenance and operational 
management of  traffic movement.  Physical 
factors contributing to system operation include 
the number and width of travel lanes, the 
existence or absence of dedicated turn lanes, 
intersection control devices (stop signs vs. 
signals), and on-street parking.  Seemingly 
temporary maintenance issues can also heavily 
impact roadway function; potholes, snow 
clearing and storage, and ponding during rain 
events can all reduce travel efficiency.  Finally 
but equally critical, is the length and sequencing 
of green/yellow/red phases of traffic signals.
   
Existing Conditions
The Highway Capacity Manual describes Level 
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Excessive Queueing.  Rush hour congestion regularly 
causes vehicular back-ups to fill the entire block between 
Colfax and 14th.

Reduced Speeds.  Rush hour speeds fall far below 
posted speeds.



1.3.2 Pedestrians
System Components
The primary components of the pedestrian 
system include the sidewalk and curb ramps.  
Sidewalk may be attached (butted against the 
curb) or detached (separated from  the curb by 
a planted or unplanted ‘amenity zone’).  Curb 
ramps are critical to providing access between 
sidewalk and street levels, at intersections and 
driveways, for wheelchair users.  Engineering 
and urban design best practices typically 
recommend two directional ramps rather than 
one wrap-around ramp, in order to make it 
easier for a vision-impaired person to understand 
the direction in which they should cross.  Ramps 
will also include a tactile warning strip—typically 
several lines of small “truncated domes”—at the 
street edge of the ramp to alert vision-impaired 
users that they are about to enter the roadway.

Signalized intersections and other high-use 
pedestrian areas may also include pedestrian 
crossing signals (flashing walk/don’t walk 
symbols, sometimes paired with an audible 
indicator for hearing-impaired users) and high-
contrast crosswalks.  Regulatory signage may 
also be included as part of the system.

The most basic requirement for the pedestrian 
system is that it be complete and consistent, 
with no gaps where sidewalk is missing or 
corners without ramps.  Additionally, ideally 
sidewalks must be wide enough, at a minimum, 
for two people or (two wheelchairs) to pass. 
Both “functional” width and actual physical 
width should be considered, as well as the 
classification and speed of the adjacent roadway.  

For example, a five-foot wide detached sidewalk 
is “functionally” wider than a five-foot attached 
sidewalk, since pedestrians will naturally shy 
away from walking directly adjacent to the curb.  
The higher the speed of adjacent vehicles, the 
more significant the shy distance.  The City is 
committed to bringing all pedestrian facilities 
up to national and local standards as set forth 
in ADA, Denver Public Works, and Denver 
Streetscape policies, and is including necessary 
pedestrian upgrades as an integrated part of 
all infrastructure and development projects 
citywide.
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Missing sidewalks.  Sidewalk gaps in the Quebec 
corridor area are shown in red.  Green box highlights study 
area.

MONTVIEW BLVD



 
Existing Conditions
Sidewalk facilities are sub-standard along 
virtually the entire length of the Quebec corridor 
between 6th and 26th Avenues, and a number 
of blocks lack sidewalks completely.  This 
deficiency is concentrated north and south of 
Colfax Avenue, the corridor’s commercial node.  
A notable lack of sidewalks also occurs adjacent 
to Johnson and Wales University, a pedestrian-
heavy environment. 

Where sidewalks exist, the predominant type of 
facility is the ‘Hollywood curb’ style sidewalk, a 
narrow, attached sidewalk typically three-feet 
wide, with rolling/mountable curbs.  This type 
of facility poses particular pedestrian issues in 
rain and snow; due to splashback, plowing/snow 
storage, and in the specific case of Quebec, 
inadequate drainage and excessive ponding.  
In addition, the narrow width of this type of 
sidewalk does not meet the City’s minimum 
width standards, which require five-foot clear 
on all public sidewalks.  It should especially be 
noted that the minimum clear width for a single 
wheelchair is 32 inches and for two wheelchairs 
to pass is 60 inches.  

Curb ramps are inconsistent and sometimes 
lacking, even on blocks with sidewalk.  Existing 
ramps are predominantly non-directional, 
diagonal-style ramps; this type of ramp poses 
difficulties for vision-impaired users by making 
it difficult to determine the desired crossing 
direction.  Similarly, few ramps meet ADA color 
contrast and detectable warning requirements.

There are also a number of schools bordering 
on Quebec, indicating a need to accommodate 
multi-modal congestion at the start and end 
of the school day, as well as enhanced safety 
zones in areas with intense pedestrian use or a 
concentration of vulnerable users, such as young 
children.
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Missing Curb Ramps.  Many blocks lack curb ramps.  
19th & Quebec.

Missing Sidewalk.  Gaps pose connectivity issues for 
pedestrians and transit users.



1.3.3 Cyclists
System Components
At the local, state and national level, cyclists 
are considered vehicles operators and have 
the same rights and responsibilities - and are 
subject to the same laws - as motorists.  With 
few exceptions, bicycles are permitted on any 
roadway that does not specifically prohibit 
vehicles.  This means that, at the most basic 
level, the bicycle system consists of the same 
components described in section 1.3.1 Motorists 
and Vehicular Congestion.  

The bicycle system may have additional 
elements focused on more specifically defining 
the expected operating space of cyclists.  
Within the roadway section, the most common 
bicycle elements are shared lane markings 
(‘sharrows’) or dedicated bike lanes.  There 
are a large number of bike lane variations, 
including buffered bike lanes, protected bike 
lanes, and cycletracks. Regardless of the degree 
of separation, barrier or protection, these 
facilities are developed consistent with on-street 
conditions.  Bike systems may also include off-
street facilities, such as shared or multi-use 
paths or trails.  Additional safety features that 
may be included in an on-street system include 
bike “boxes” which define a stopping area for 
cyclists that is forward of the vehicular stop bar, 
as well as two-stage turn boxes, bike-specific 
signals, and additional wayfinding or regulatory 
signage.

The City is making great strides in both defining 
and expanding its bicycle infrastructure; existing 
and future facilities are described and mapped 
in the City’s 2011 bicycle master plan, Denver 
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Inadequate Drainage.  Standing water exacerbates 
conditions for all modes in the Corridor.  20th & Quebec.

Designated Bicycle Facilities. Orange lines indicate 
bike routes, purple lines indicate bike lanes, and green 
lines indicate off-road multi-use paths.  Green box 
highlights study area.



Moves.  
  
Existing Conditions
The Quebec corridor is not a designated bike 
facility.  Bicycles are not prohibited, but the 
roadway’s narrow width, deteriorated pavement 
and heavy congestion offer an uncomfortable 
cycling route with significant safety concerns.  
Designated bicycle facilities parallel the corridor 
a quarter-mile east on Syracuse and three-
quarters of a mile west on Krameria Street.  A 
five-block segment of Syracuse has a marked, 
on-street bike lane; the rest of Syracuse and all 
of Krameria have neither signage nor pavement 
markings indicating them as bike routes.  
Without signage directing users to these nearby 
routes, cyclists may be inclined to use Quebec 
due to its direct, intuitive connection to points 
north and south, in spite of the unfriendly cycling 
environment.  

East-west bicycle routes cross the corridor at 
Montview Boulevard, and at 26th, 12th and 
8th Avenues.  The Montview route is a striped 
bike lane that is continuous and aligned for 
eastbound cyclists, but disappears on the west 
side of the intersection for westbound cyclists.  
Approximately 200 feet west of the intersection, 
the striped bike lane terminates with no signage 
or pavement markings, and westbound traffic 
divides into three vehicular lanes (right-turn, 
through and left-turn).  This condition makes 
it unclear where cyclists should be or how 

they should negotiate the intersection.  The 
26th Avenue facility is a striped bike lane west 
of Quebec and an unmarked bike route west 
of Quebec.  The bike lane disappears on the 
eastbound approach to the Quebec intersection.

The 12th Avenue route is an unsigned route with 
a 2-way stop for east- and westbound traffic at 
Quebec.  Cyclists must wait for traffic to clear 
in both directions on Quebec before crossing 
the street.  For cyclists uncomfortable with this 
crossing configuration, 4-way stop intersections 
are located one block north and two blocks 
south, at 13th and 11th Avenues.  Cyclists may 
reach the southern intersection via an attached 
sidewalk; to reach the northern intersection, 
cyclists may use sidewalk on the east side of the 
roadway, but approximately half of the western 
block lacks sidewalk.  

The 8th Avenue route is a predominantly 
unsigned route west of Quebec, with an on-
street bike lane east of the intersection.  A sign 
showing the bike route number and direction is 
posted on the west side of the intersection for 
westbound cyclists, indicating the continuation 
of the route in the absence of an on-street 
lane.  The intersection is signalized; eastbound 
traffic splits into a left-turn and through lane 
at Quebec, a condition which can make cyclists 
who are hesitant to take the lane (legal under 
Colorado law) feel ‘squeezed out.’
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1.3.4 Transit Facilities and 
Service
System Components
Transit within the study area is limited to 
standard, on-road bus service.  The main 
component of the bus system is the roadway, 
making bus service subject to the same issues 
and delays as those described for private 
vehicles.  Buses do offer an advantage in 
person-trip capacity.  A standard city bus can 
accommodate approximately 60 patrons (more 
for an articulated bus), as opposed to the typical 
4-6 rider capacity in a private vehicle.  

The transit system also includes additional 
transit-specific elements related to boarding, 
alighting, information dissemination and patron 
comfort.  In Denver, these elements include bus 
shelters, trash receptacles, benches, information 
kiosks and bus stop signage.  Although not used 
at the present time in greater Denver or the 
study area specifically, some bus systems also 
use signal priority/queue jumping at signalized 
intersections as well as time-restricted or 
dedicated lanes for buses.  

Also part of any transit system is service 
planning and scheduling; this part of the system 
includes not only the routes the buses run, but 
also when (day of week, time of day) and how 
frequently (headways) they run them.  The 
number and location of stops also impacts 
total trip time for the transit user, which can 
contribute to or detract from transit usage.
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Bus Service.  A single route, number 73 (blue), serves 
the study area.  The route deviates into the Lowry 
development and leaves a 1-mile segment of Quebec 
unserved (yellow oval), including 6 blocks of the study 
area.  Green box highlights study area.

ROUTE 
DEVIATION



Existing Conditions
The Quebec corridor is served by a single bus 
route, 73, with service provided at 30-minute 
intervals from approximately 7 am to 11 pm, 
seven days a week.  As of 2010, ridership on 
this route was hovering at the tipping point for 
increased service, likely 15-minute intervals.  
Bus routes and frequency will be evaluated and 
modified when the East Rail line opens in 2016.

Bus stops are located approximately every 
600 feet, or every one to two blocks, with 
connections to east-west routes at major 
intersections.  Bus stop amenities are 
inconsistent and often lack sidewalk connectivity 
or ADA-compliant access, such as curb ramps 
or crosswalks.  Missing or inadequate sidewalks 
(width, surface) pose particular problems for 
elderly and disabled users, two user groups that 
often rely on transit service as their only means 
of transportation.

Route 73 deviates from Quebec between 11th 
Avenue and Lowry Boulevard, leaving this six-
block (half-mile) segment of Quebec without 
direct service.  Routes which deviate from a main 
arterial can negatively impact the intuitiveness 
and ease of use of transit for both new and 
regular users, and increase travel time.

Public input has identified indirect/circuitous 
routing and inadequate pedestrian and bus stop 
infrastructure as impediments to transit use.
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Lack of Access.  Some bus stops lack ADA accessible 
connections to the stop.  This bus stop is located in 
front of Johnson & Wales University, a major corridor 
destination.  17th & Quebec.  

Sub-standard conditions.  Some bus stops are located 
in areas that are not regularly maintained.  13th & Quebec.  



1.4  Conclusion   
 
An integrated, multi-modal transportation 
solution is needed within the Quebec corridor 
to address the concerns identified in the 
study.   Specific needs vary by mode.  For 
vehicular travel, including transit service, the 
corridor is challenged by morning and evening 
traffic volumes exceeding roadway capacity, 
resulting in extended hours of congestion and 
negative livability impacts for adjacent residents.  
Pedestrians are challenged by missing and sub-
standard sidewalk conditions, including proper 
ADA-compliant access to bus stops.  Cyclists 
require a safe and well-defined route either 
within or parallel to the Quebec corridor.  In 
addition to delays associated with the vehicular 
needs identified above, transit use offers limited 
service times and indirect routing over a portion 
of the corridor.

The corridor’s two major traffic generators, 
Lowry and Stapleton, are largely built out; this 
maturity of development suggests that demand 
within the corridor will exhibit a steady increase, 
as opposed to sudden bursts or significant jumps 
in demand.  Regional forecasts from DRCOG 
project a 56% increase in population throughout 
the Denver metro area by 2035.  Data from this 
same source projects that the Quebec corridor’s 
‘share’ of this growth will result in a 9-17% 
increase in roadway demand, depending on 
roadway segment.  

To meet these needs, a sustainable 
transportation solution must address the 
existing, short-term and long-term needs of 
each of these user groups.  The solution should 
consider the unique needs of each individual 
mode, as well as the overall needs of the 
corridor as a whole and its role in the City’s 
larger transportation network.  
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2.1  Process 
The evaluation of alternatives wwill be described 
in detail in the following pages. The study used 
a three-tier process, with each level examining 
potential impacts (positive and negative) in the 
three categories identified in the study’s initial 
purpose and need statement:  multi-modal 
mobility, livability and implementation. As the 
study moved from one level of evaluation to 
another, criteria became more detailed and 
specific, but still followed the same three 
categories.  

An alternative that failed one level was not 
advanced to the next level of screening.  As 
in the NEPA process, however, the No Action 
alternative was carried through all three levels of 

screening regardless of evaluation results.  

It should be noted that all three levels of 
evaluation utilized the most current map and 
data information available from the City, but 
that a full right-of-way and private parcel survey 
was not performed as part of this study.  Some 
measure of known discrepancy does exist in 
the City data, and for this reason the estimates 
of parcel impacts and property acquisition 
discussed in this document are considered 
broad, order-of-magnitude estimates only.  
Similarly, property and infrastructure costs are 
estimates only, based on values recorded in 
recent sales and City projects.
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2.2  Criteria
At each tier of evaluation, the criteria used 
were always linked to the Purpose and Need 
themes of Multi-Modal Mobility, Livability and 
Implementation, as described in section 2.1.

2.2.1  Tier 1  
Purpose and Need Analysis
The first level of evaluation was a simple yes/
no determination of whether an alternative 
addressed minimum requirements in the three 
key areas of concern identified in the Purpose 
and Need statement.  Tier 1 evaluation used a 
broad description of each alternative’s function 
and anticipated impacts. Physical mapping and 
dimensioning were developed at the next Tier 2 
level of study.

Tier 1 was essentially a ‘first-cut’ level of 
analysis, meant to eliminate alternatives that did 
not meet the defined objectives of the study and 
thus maximize study budget to explore only the 
most promising alternatives in more detail.  The 
first public meeting and Alternatives Optimization 
Task Force meeting confirmed the study purpose 
and need, as well as the purpose and need-
based evaluation of the original six alternatives.

Multi-Modal Mobility
Vehicular Mobility
  o  Does the order of magnitude of the solution 
match the order of magnitude of the problem?  
Tier 1 evaluation did not require data regarding 
the amount of increase, only a large-scale 
assessment of whether the alternative would 
do too little, too much, or provide a reasonable 
amount of congestion mitigation benefit when 
compared to its relative amount of impact.

Pedestrian/Bicycle/Transit Mobility
  o  Does the alternative offer enhanced 
facilities/service or increase access to pedestrian, 
bicycle and transit opportunities?  
Tier 1 did not require information regarding each 
specific mode of travel, but only asked broadly 
if the alternative provides enhancements in 
any of these areas.  An alternative may pass 
this portion of Tier 1 evaluation by providing 
enhancements in one or more of the identified 
areas.

Livability
  o  Does the alternative align with the livability 
goals outlined in the Strategic Transportation 
Plan and the East Side Mobility Plan?
Both of these documents are important City and 
Denver Public Works efforts that outline citywide 
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and local area transportation needs and goals.  
Therefore, the Quebec Alternatives Analysis must 
align with the concepts in those documents.  Key 
livability recommendations included in these 
documents include:  
  o  Move people, not just vehicles
  o  Provide transportation choices that improves     
      health and well-being
  o  Promote pedestrian-friendly mixed-use  
      environments
  o  Integrate land use and transportation   
      planning activities 
  o  Limit roadway footprint
  o  Promote alternative public transportation
  o  Improve air and water quality and provide 
      alternatives to fossil fuel use
  o  Enhance connections between modes
  o  Maximize efficiency and safety of existing          
      infrastructure
       
Implementation
  o  Can the alternative be implemented within 5 
to 10 years and for a cost of $20 million or less?  
Evaluation of the current City of Denver program 
(current, committed, and planned), resulted in 
the 5-10 year time frame and $20 million dollar 
budget (2014 dollars) as a realistic time frame 
and budget that could likely be achieved within 
the current economic and budgetary climate.  
An alternative ‘passed’ this criteria if it could be 
built completely, or phased to allow substantial 
and meaningful (i.e., measurable improvements) 
completion, within the specified time and 
budget.

Pedestrian Needs.  There are many types of pedestrians 
with many specific needs; ADA-compliant sidewalks and 
ramps make it easier for everyone to navigate the city.

  Image:  inquisitr.com

  Image:  dailycollegian.com

  Image:  freerangestock.com

  Image:  blogs.wsj.com
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2.2.2 Tier 2
Comparative Analysis
The second level of analysis utilized a 
combination of objective and subjective criteria 
to evaluate alternatives in comparison to 
each other.  The criteria were divided into the 
same three Purpose and Need categories as 
the previous level of evaluation, with a much 
more focused attention on livability concerns.  
Neighborhood character and ‘feel’ were 
particularly important at this level of evaluation 
and were discusses frequently with stakeholders.  

In order to dig deeper into the potential impacts 
of each alternative, Tier 2 evaluation took a 
closer look at the rough order of magnitude of 
property acquisition that would be needed for 
each alternative.  Actual conceptual engineering, 
including more detailed dimensioning, was still 
reserved for Tier 3 analysis.  

Multi-Modal Mobility
Vehicular Mobility
  o  What percentage of capacity increase can be 
expected from the alternative? 
This level of evaluation compared current, 
observed travel time between 11th and 23rd 
Avenues with estimated travel time through 
the same segment for each alternative.  In 
order to achieve a balanced solution, this 
study specifically sought to identify a preferred 
alternative that balances mobility and livability.

Pedestrian/Bicycle/Transit Mobility

  o  How well does the alternative improve 
physical infrastructure for pedestrians?  For 
cyclists?  For transit users?
Large portions of the study area have sub-
standard or missing pedestrian, bicycle and 
transit facilities.  This criterion evaluated how 
well an alternative would fill in gaps, bring sub-
standard conditions to a minimum level and 
comply with current national and local policy and 
guidance, such as the Americans with Disabilities 
Act (ADA).

  o  How well does the alternative improve the 
user experience for pedestrians?  For cyclists?  
For transit users?
As a companion to the preceding criterion, this 
question evaluated the non-physical aspects 
of walking, cycling, or taking the bus.  A user’s 
perception of safety, security, comfort and ease 
of use may differ from an objective evaluation 
of those elements from a physical infrastructure 
point of view.  This criterion ensured that both 
real and perceived elements of the system were 
evaluated.
 
Livability
  o  What is the order of magnitude of right-of-
way (ROW) acquisition based on the number of 
private property parcels permanently affected?  

  o  What is the level of impact to residential 
access?  To residential privacy?

  o  What is the level of impact to community 
character?
This group of questions provided a metric to 
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evaluate potential property acquisition, as well 
as impacts to property function or property 
character.  Property acquisition may be full or 
partial.  Functional impacts include changes in 
property access, such as driveways or direction 
of approach.  Character impacts encompass 
changes in the relationship between building and 
roadway or sidewalk, such as a reduction in the 
distance between the two or changes in traffic 
volume, noise or speed.  

  o  What is the level of impact to sensitive 
properties such as parks and schools?
This question asked only the level of impact 
but did not define the type of impact, so 
considerations could include anything from a 
small sidewalk widening to a more extensive 
reworking of crosswalks or access. This question 
was a high-level evaluation to determine whether 
any of the alternatives impacted more schools or 
parks than any of the other alternatives.  

Implementation
  o  What is the likely level of community/political 
support?
This question recognized that public support is 
a critical part of a successful project.  A well-
supported project would likely encounter less 
controversy and delays, both of which can add 
to the time and money needed to implement a 
project. 

Cyclist Needs.  There are many types of cyclists, with 
extremely varied levels of comfort riding with or next to 
traffic.  Bicycle facilities should aim to provide connectivity 
for the largest number of cyclists as possible.

  Image:  peopleforbikes.com

  Image:  loveofbikes.com

  Image:  wikipedia.org

  Image:  remediespoint.com
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2.2.3 Tier 3
Detailed Analysis
The third level of analysis utilized a series of 
quantifiable planning-level metrics to score each 
alternative on its own merit, with the goal of this 
final level of evaluation being the identification 
of a preferred alternative for near-term 
implementation.  Tier 3 criteria were divided 
into the same three key Purpose and Need 
components used in the previous evaluation.  
This level of evaluation advanced each 
alternative to preliminary design by determining: 
approximate area of property acquisition, 
roadway lanes and dimensions, and public realm 
improvements.  This level also included traffic 
signal and traffic time modeling.

Multi-Modal Mobility
Vehicular Mobility
  o  Do all intersections within the study area 
achieve a minimum LOS C?
This metric is a standardized description of 
vehicular delay (including buses) and driver 
comfort/convenience, with categories ranging 
from Level A (free movement) to Level F 
(almost complete traffic jam).  Level of Service 
is a dynamic measurement describing demand 
compared to capacity at a particular moment 
in time, and this Tier 3 evaluation used ‘worst 
case’ volumes – typically measured during the 
afternoon rush hour – for analysis. 

The study specifically sets LOS as a target 
metric.  LOS C is a generally accepted ‘best 
practice’ target for urban arterials such as 
Quebec.  At this level of service, traffic flow 

is stable but moving at posted speeds, and 
minor traffic incidents can be absorbed without 
major delays.  Motorists may intermittently wait 
through more than one traffic signal cycle, and 
back-ups may occasionally develop.  Drivers 
are generally comfortable with this level of 
service, which requires a slightly higher level 
of awareness for lane changes and other 
maneuvers, but traffic still moves efficiently 
enough to avoid driver frustration. 

Targeting a LOS C also acknowledges that level 
of service will degrade over time, potentially 
falling to a LOS D.  Although delays may become 
extensive at this level of service, excessive 
backup is unusual and it is still considered 
acceptable in urban areas.

  o  What is the average longevity of congestion 
mitigation for the three worst intersections?
In tandem with LOS projections, this metric 
forecasts how long improvements in vehicular 
travel times were expected to last, given current 
growth projections.  This study took an average 
‘life expectancy’ of improvements at Colfax, 
17th and Montview, the three most congested 
intersections within the study area. 

  o  What is the overall corridor travel time 
improvement, northbound (PM peak)?  
For simplicity, the screening process compared 
the afternoon peak travel time for southbound 
vehicles.  Across all corridors, afternoon peak 
traffic levels tend to be higher and more 
condensed than the morning peak.  For Quebec 
in particular, afternoon southbound travel 



Section 2:  Alternative Evaluation Process and Criteria 39

tends to be worse than northbound.  For these 
reasons, analysis used the ‘worst case’ in 
terms of time and direction to assess potential 
alternative performance.

Pedestrian/Bicycle/Transit Mobility
  o  Pedestrian:  Does the alternative provide 
continuous, code-compliant sidewalk along the 
entire length of Quebec (6th - 26th)?  Along the 
entire length of Syracuse (8th - 24th)?
This metric was split into two parts addressing 
both Quebec and Syracuse, to highlight that 
regardless of the alternative chosen, pedestrian 
improvements will be made to both roadways.

  o  Bicycle:  Does the alternative provide 
continuous, clearly marked bicycle facilities 
on Syracuse that connect with existing bicycle 
facilities and align with Denver Moves?
Similar to the preceding question, this metric 
highlighted two important study goals:  that 
bicycle facilities would be included regardless of 
the alternative, and that those facilities would be 
on Syracuse, again regardless of alternative.

  o  Transit:  Does the alternative meet RTD 
design standards?
Although the alternatives do not differ on 
this point, asking the question confirmed that 
transit remains an important element of each 
alternative.

Vehicular Needs.  Poor drainage, snow clearing and 
congestion impact buses and private vehicles equally.   Image:  denverpost.com



40 Quebec Alternatives Analysis

Livability
  o  Right-of-Way (ROW).  How many parcels will 
require ROW acquisition? 
This metric tabulates the total number of parcels 
that will require some amount of right-of-way 
acquisition, but does not distinguish between 
different sizes of acquisition; a one-foot wide 
acquisition and a 15-foot wide acquisition are 
both simply counted as an acquisition.  

  o  Front Yard.  After ROW acquisition, how 
many residential parcels will have a significant 
change in the distance between curb and front 
façade of the building?
Quebec’s varied width and alignment, particularly 
in locations where the roadway is not centered 
within the right-of-way, mean that the 
relationship between right-of-way and building 
can vary greatly.  For this reason, right-of-way 
acquisition does not give a complete picture 
of potential changes to a property’s individual 
character.  The right-of-way line along Quebec 
is inconsistent and varies by block, sometimes 
extending to the middle of some front yards.  
In these cases, the curb and sidewalk may 
move significantly closer to a structure without 
any property acquisition required.  Conversely, 
right-of-way may sit at the back of an existing 
too-narrow sidewalk, requiring property 
acquisition to widen the sidewalk but with no 
change to curb and roadway.  Along with a 
physical change to the distance between the 
curb and the building facade, change in noise 
conditions could also occur.  A decrease of the 

The Front Yard Question
Along Quebec ‘public right-of-way’ refers to 
property that is owned by the City.  Right-
of-way may include the actual roadway, 
the sidewalk and in many cases plantings, 
trees or other landscape.  The right-of-
way boundary is often the outside edge 
of the sidewalk, but in many cases it may 
extend quite a bit further ‘in’ and closer to 
the home or building.  It is possible that 
a significant portion of the ‘front yard’ of 
the property is not private at all, but is 
part of the public right of way.  In order to 
understand the real impact on individual 
properties and neighborhood character, the 
Quebec study looks not only at property 
acquisition but also at change in the 
distance between building and roadway, 
regardless of ownership.

Property Line.  At this property near Quebec, the 
public right-of-way (yellow line) crosses the front yard 
of the property.

  Image:  GoogleEarth
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curb to building distance could result in moving 
the primary source of noise (traffic) closer to 
the building on that parcel.  In terms of noise 
and the-curb to-building indicator, the 2-Lane 
alternative is the most desirable and the 4-Lane 
is the least desirable alternative.  Noise levels 
do not correspond to traffic volumes; noise 
levels are louder at free-flow conditions than at 
congested (slower) speeds.  The next step will 
be to complete a full traffic noise assessment in 
accordance with the most-current CDOT Noise 
Analysis and Abatement Guidelines.

  o  Parking:  If a dedicated, striped bike lane 
were selected as the appropriate on-street 
facility, does the alternative require removal 
of parking on one side of Syracuse in order to 
provide space for the bike lanes?
Similar to the multi-modal criteria, this question 
highlighted the roadway changes that would 
be necessary to implement bicycle facilities.  
This impact would take place regardless of 
alternative.

  o  Urban Forest:  how many mature trees are 
impacted?
This question is typically addressed in the natural 

resource section of a NEPA document.  For the 
Quebec AA, the number of trees was estimated 
on a coarse level using aerial photography.

  o  Heat Island/Water Quality:  What is the 
increase in imperviousness?
This question is a standard NEPA metric 
assessing the potential impact on ambient air 
temperature and storm runoff.

  o  Parks.  How many parks are substantially 
impacted?
Similar to other NEPA questions, this metric 
as traditionally applied does not distinguish 
between types or severity of impact.  Due to the 
small number of parks within the study area, the 
team did look specifically at types of impact and 
modified this question to highlight that none of 
the anticipated impacts represent a substantial 
change to the size or function of any of the 
parks in question.  

o  Drainage:  does the alternative improve 
existing drainage?
Like the multi-modality metrics, the question 
highlighted drainage considerations as a part of 
all of the build alternatives.

Implementation
  o  What is the estimated cost for ROW 
acquisition?
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  o  What is the estimated cost for construction?

  o  What is the estimated cost for ROW and 
construction?
Construction costs were estimated using 2014 
dollars.  Inflation could add significantly to 
both construction and ROW acquisition costs, 
depending upon timing between this study and 
future implementation.  In addition, future work 
will require a formal survey of all properties 
along the corridor (not done for this study) and 
will allow a more detailed estimate of acquisition 
costs.

In order to establish a potential range, Tier 
3 analysis calculated potential right-of-way 
acquisition costs in two ways.  Both methods 
assumed that the acquisition cost would be 
calculated on a square-foot basis for the 
additional land that was needed for roadway 
or sidewalk expansion.  The methods differed 
in that the lower-value method assumed only 
land costs, whereas the higher-value method 
assumed a certain level of additional cost for 
change in property character and proximity to 
the roadway.  Few precedents exist to provide 
guidance on this last point regarding change 
in property value where the structure remains 
untouched, but the larger parcel context is 
changed. For purposes of this study, the more 
conservative, higher acquisition costs were used 
for this evaluation.  

It is important to note that no structures would 
be directly impacted in any of the three build 
alternatives, and for this reason the study 

assumes that no properties would require 
full acquisition.  As noted in the ‘front yard’ 
discussion on the preceding pages, however, 
there are cases where the roadway-building 
relationship change would be significant 
enough that the owner may prefer to sell the 
entire property.  The right-of-way calculation 
recognized this potential and assumed that 
some but not all impacted properties may be full 
instead of partial acquisitions.  

Acquisition costs included in this document are 
intended for order-of-magnitude assessment 
only.  Any and all property acquisition would be 
subject to a full property survey.  Acquisition 
would take place in future project phases and 
follow the processes set forth in the federal 
Uniform Relocation Assistance and Real Property 
Acquisition Polices Act, commonly referred to as 
the Uniform Act. 

  o  Considering the scale and complexity of the 
alternative, what is the likelihood that the project 
can be completed within five to ten years?  

This metric revisits the original five- to ten-
year horizon established at the initiation of 
the study.  With the more detailed information 
generated during this study regarding the extent 
of property and environmental impacts, this 
question asks whether five to ten years remains 
a realistic time frame.  In simple numbers, 
an alternative impacting more properties, or 
impacting both Quebec and Syracuse instead of 
only Quebec, is likely to require more time to 
complete necessary processes and clearances.
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2.3   Public Outreach
Public and Stakeholder Involvement was 
specifically conducted to complement and 
support the study’s technical evaluations, and 
included a broad approach to communication 
strategies to maximize the effectiveness of 
public and stakeholder engagement and 
understanding.   The communications effort was 
conducted to inform and engage the broadest 
possible group of stakeholders that live, work 
and travel through the study area, with targeted 
efforts to engage specific stakeholder groups 
in the study area.  The graphic below and the 
descriptions that follow describe how the Public 
and Stakeholder Involvement was conducted 
and used as part of the process of alternatives 
analysis and recommendations. 

2.3.1 Technical Working 
Group
Composed of both internal and external 
stakeholder departments and agencies, the 
Technical Working Group included City staff 
from Parks and Recreation, Public Works, 
and Community Planning and Development.  
Representatives of other agency organizations, 
such as the Regional Transportation District 
(RTD), Colorado Department of Transportation 
(CDOT) and DRCOG were also invited to 
participate.  This group convened very early 
in the study to review the Purpose and Need 
statement and evaluation criteria, and to help 
identify alternatives to advance through the 
tiered evaluations and public process.  The group 
met a second time during Tier 3 evaluation, 
to assist with evaluation of the remaining 
alternatives.



44 Quebec Alternatives Analysis

2.3.2 Alternatives 
Optimization Task Force
As part of the community outreach process, 
the City asked all business and community 
organizations whose boundaries fell within four 
blocks of either side of Quebec to appoint a 
single representative to participate in a series 
of small-group meetings.  The study area falls 
within City Council Districts 5 and 11, and each 
of these two City Councilpersons were invited 
to appoint a representative to participate in 
these meetings.  This group met in July 2013, 
prior to the first public meeting, to review the 
Purpose and Need statement, evaluation criteria 
and alternatives, and to offer input on how each 
alternative might be improved.  The group met 
a second time in January 2014 as part of Tier 2 
evaluations and to discuss further refinements 
to the remaining alternatives.  The group met a 
third and final time in July 2014, to review the 
results of the Tier 3 screening process, the draft 
recommendations and the recommended next 
steps.  This meeting took place in advance of 
the second public meeting, and all Task Force 
members were also encouraged to publicize and 
promote the public event to their constituents.

The following is a list of organizations who were 
invited to appoint a representative to the task 
force:
  o  Denver Public Schools
  o  East Montclair Neighborhood Association
  o  FAX Partnership
  o  Greater Park Hill Community, Inc.
  o  Greater Stapleton Business Association
  o  Historic Montclair Community Association, 
      Inc.
  o  Johnson & Wales University
  o  Lowry Community Master Association
  o  Lowry Neighbors
  o  Lowry Redevelopment Authority
  o  Lowry United Neighborhoods
  o  Northern Airport Corridor Association
  o  Paddington Station
  o  Stapleton Master Community Association
  o  Stapleton Foundation (Stapleton 
      Transportation Management Association)
  o  Stapleton United Neighbors (SUN)

Block-by-Block.  Public meeting attendees examine 
block-by-block illustrations of the study alternatives.
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2.3.3 Public Meetings
The evaluation process included two public 
meetings; these meetings were held in open-
house style with a short presentation to 
introduce the study and provide an overview 
of current status.  The meeting also included 
staffed ‘stations’ discussing study goals, criteria, 
process and specific alternatives.  At both 
meetings, participants were asked to complete 
a targeted feedback questionnaire, and to share 
study information with friends and neighbors.  

The first public meeting took place in August 
2013 at Colorado Free University in Lowry, at the 
southern end of the study area, and provided an 
overview of the Purpose and Need statement, 
evaluation criteria and initial results of Tier 
1 analysis.  Over 90 people attended and 63 
comment forms were completed at the meeting 
itself or received in the month following the 
meeting.

The second public meeting was held on July 24, 
2014 at the Central Park Recreation Center in 
Stapleton, just outside the northern boundary 
of the study area.  This meeting summarized 
study progress and preferred alternatives 
recommendations.  Over 55 people attended 
and 21 comment forms were completed at the 
meeting itself or received in the month following 
the meeting.

2.3.4 Study Newsletters 
and Information Sheets
A Study Kick-Off Information Sheet and three 
Study Updates were issued during the study.  
The updates were sent to member organizations 
of the Alternatives Optimization Task Force, 
Registered Neighborhood Organizations (RNOs) 
within the study area, Council Members, and 
anyone who signed up to receive information on 
the study website.  The newsletters were sent 
in July 2013, August 2013, October 2013 and 
January 2014.  A two-page Study Fact Sheet and 
Alternatives Overview were also available on the 
website.

Public Outreach Stats
2 Public Meetings
3 Alternatives Optimization Task Force   
   Meetings
2 Technical Working Group Meetings

350 comments received
145 public meeting attendees
451 mailing list recipients
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2.3.5  Website
Study information was available on the project 
website throughout the study. The website 
was housed on the City website, and could be 
reached via a link on the Public Works Policy and 
Planning department website.  Users could also 
find the site directly using a standard search 
engine, and the website address was included 
on all presentations and handout materials.  The 
website was updated at each study milestone.

Included on the site was an overall study 
description, the study schedule, downloadable 
copies of all materials presented at public 
meetings, frequently asked questions (FAQ’s), as 
well as a link to sign up for email updates on the 
study.  The website was available in both English 
and Spanish, and included direct telephone and 
email contact information for the City’s two study 
managers.

The website offered the opportunity to leave 
comments, and over 266 web-based comments 
were received and reviewed by the study team 
over the course of the study process.

2.3.6 Council Briefings

As noted above, the study area falls within 
two City Council districts, Districts 5 and 
11.  Both Council Offices participated in the 
Alternatives Optimization Task Force as well as 
the public meetings.  In addition, both Council 
Members were offered briefings at various times 
throughout the study process.

2.3.7 Registered 
Neighborhood Organization 
(RNO) Presentations
Throughout the duration of the study, the 
City project managers also presented updates 
to individual Registered Neighborhood 
Organizations as requested.  These included 
the Historic Montclair Community Association, 
the East Montclair Neighborhood Association, 
Stapleton, and the INC Transportation 
Committee.

2.3.8 Other Media
Information regarding upcoming public meetings 
as well as coverage of material presented at 
the meetings was published in Stapleton’s Front 
Porch Newsletter and Lowry News, as well as 
city council newsletters.  In addition, the RNO’s 
that served on the Alternative Optimization 
Task Force also share study information in their 
newsletters.  
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3.1  Alternatives 
Development Process
Of the five alternatives studied, one is a 
traditional NEPA ‘No Action’ alternative which 
includes standard operational adjustments 
(‘Traffic System Management or TSM’, i.e., signal 
timing), three are approaches identified for 
further study in the 2010 East Side Mobility Plan 
(ESMP), and one is a new alternative proposed 
by the Quebec AA Technical Working Group 
as a hybrid version of alternatives identified in 
the East Side Mobility Plan alternatives.  The 
four ‘Action’ alternatives (excluding ‘No Action’) 
were presented to the Alternatives Optimization 
Task Force in order to solicit ideas on potential 
enhancements, improvement or fine-tuning of 
the elements of each option prior to the public 
meeting.

The Cost of Congestion
2011 research conducted by the Texas A&M 
Transportation Institute shows that Denver 
commuters waste an average of 45 hours a 
year and consume an additional 20 gallons 
of fuel per person--corresponding to an 
additional 403 pounds of carbon dioxide--
while caught in congestion.  For the region 
as a whole, that equates to 76 million hours 
of lost time, 34 million gallons of extra fuel 
and 695 million pounds of excess CO2.  
The total economic cost of idling in traffic 
is $937 per commuter per year, and $1.6 
million to the region.

Congestion.  6:30 pm, Wednesday.  14th & Quebec.
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3.2  Description of 
Alternatives
A high-level description of the physical 
configuration and operational characteristics 
of each of the alternatives is provided below.  
These concept-level alternatives are based on 
existing, available information from the City’s 
database; no formal survey was completed as 
part of this planning process. 

Further detail on the benefits and impacts 
of each alternative--including economic, 
environmental and livability assessment--can 
be found in the Chapter 4 Alternatives Analysis 
portion of this document.  This section also 
provides comparative analysis of the alternatives, 
more specific data-based performance estimates, 
and  implementation considerations.

The alternatives evaluated were:
  o  No Action
  o  Widen Quebec
  o  Reconfigure Quebec, 2-Lane
  o  Reconfigure Quebec, 4-Lane, 
 (also called Context Sensitive 4-Lane)
  o  One-Way Couplet
  o  Directional Priority

Balancing Needs and Livability
As a core principle, the study, the evaluation pro-
cess is structured to seek solutions and outcomes 
that strike a balance between the transportation 
needs and the community context.
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3.2.1 No Action
This alternative represents no changes outside 
of current plans and management strategies, 
but the City continually evaluates existing 
signal timing to optimize traffic flow and system 
performance.  

This alternative would not provide any physical 
improvements to the infrastructure on Quebec 
or its intersections, and would not include the 
pedestrian, bicycle and transit enhancements 
described in the Multimodal Enhancement 
Package. 

Travel Lanes
No Action makes no changes to existing physical 
infrastructure, including the number of travel 
lanes and location of curbs on Quebec, Syracuse 
or any intersecting streets.

Intersections
As part of the No Action alternative, the City 
continually reviews and modifies signal timing 
in a comprehensive and systematic manner. 
Signal timing is considered at both the individual 
intersection and the larger corridor and system 
levels, to ensure the maximum operational 
efficiency of the entire traffic network.  As 
such, the No Action alternative could involve 
lengthening or shortening phases in any travel 
direction and on any street within the east side 
travelshed.

Pedestrians/Bikes/Transit
The No Action alternative makes no changes to 
existing pedestrian, bike or transit infrastructure.  
Pedestrian crossing and resulting transit access 
may be impacted by changes to pedestrian 
crossing times.

Setback Reductions and Property 
Acquisitions
The No Action alternative makes no change in 
the relationship between structures and roadway, 
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and requires no property acquisition.3.2.2  Widen Quebec
This alternative was identified in the East Side 
Mobility Plan, and would involve a full widening 
of Quebec.  In this alternative, the roadway 
centerline would move east, and both ROW 
and pavement would expand to the east side 
along almost the full length of the corridor.  This 
alternative assumes a full landscaped median in 
addition to a detached sidewalk along the length 
of the study area corridor.  Extensive property 
acquisition would be required, including full 
acquisition of many private residential and park 
parcels.  Most of these acquisitions would be on 
the east side of the roadway.  

Travel Lanes
This alternative has two lanes in each direction, 
separated by a raised center median.

This alternative makes no changes of any 
type (pedestrian, bicycle, transit, vehicular) to 
Syracuse.

Intersections
Intersections would be completely reconfigured 
to ensure lane continuity, optimal traffic flow 
and accommodation of a new west-side frontage 
road.

Widen Quebec.  This alternative offers two lanes in each direction, a frontage road and a multi-use path on Quebec.  

Pedestrians/Bikes/Transit
This alternative features a detached multi-use 
path on the east side of Quebec, with a planted 
amenity zone between the bike/ped path and 
the sidewalk.  The west side of the roadway 
also offers a continuous, island-like multi-use 
path separating 4-Lane Quebec from a one 
lane, southbound frontage road with on-street 
parking.  Another attached sidewalk exists on the 
west side of the frontage road.   Standardization 
of sidewalk width, curb ramps and crosswalks 
would also be included in this alternative.

This alternative introduces no new bicycle 
facilities on Syracuse.

Setback Reductions and Property 
Acquisitions
This alternative requires significant, large-
scale property acquisition along the entire 
length of the study area.  In contrast to other 
alternatives, acquisitions include both property 
and structures.  Conceptual examination of this 
alternative moves the roadway centerline to the 
east, in order to consolidate impact to properties 
on one side of the street instead of trying to split 
impacts equally to both sides.

Note:  All graphic represent street components only; buffer or amenity 
zone between travel lane and sidewalk could be possible.
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curb ramps.  Similarly, small linear property 
acquisitions may be necessary at back of existing 
sidewalk in cases where sub-standard width 
sidewalk abuts the right-of-way line.

Pedestrians
The Multimodal Enhancement Package will 
install or widen sidewalks on both Quebec and 
Syracuse, in order to create an unbroken, ADA-
compliant sidewalk along the full length of the 
study area from 6th to 26th Avenues.   Width 
and sidewalk type (attached or detached) follow 
standards established in the City’s Streetscape 
Standards and are determined by the roadway’s 
classification as arterial (Quebec) or collector 
(Syracuse).  Minimum widths are eight feet on 
Quebec and five feet on Syracuse; all sidewalk 
on Syracuse will be detached while Quebec 
sidewalks could vary between attached and 
detached based on block-by-block conditions 
and availability of right-of-way. Detailed design is 
required to further assess feasibility of achieving 
these design goals.  

Additional pedestrian enhancements on both 
streets will include ADA-compliant, directional 
curb ramps at all four corners of all intersections, 
as well as marked crosswalks at all signalized 
intersections.  Pedestrian signals will be 
upgraded to current City standards, including 
pedestrian countdown timers as appropriate.

Cyclists
The Multimodal Enhancement Package will 
extend existing north-south bicycle facilities from 
their current terminus on Syracuse, between 
23rd and 24th Avenues, to the existing east-

3.2.3  Multimodal 
Enhancement Package
During the study process, certain elements were 
defined as “Baseline Enhancements” that would 
improve pedestrian, bicycle, and transit features. 
The focus of these improvements are to connect 
the system of pedestrian/bicycle/transit using 
both Quebec and Syracuse as complementary 
facilities. This group of enhancements will be 
implemented as part of the Reconfigure Quebec, 
Couplet and Directional Priority alternatives, 
but would not be implemented with the No 
Action Alternative, which makes no physical 
improvements to either Quebec or Syracuse, or 
the Widen Quebec Alternative, which creates a 
greatly expanded public right-of-way capable of 
accommodating all modes on Quebec itself.  

The Multimodal Enhancement Package separates 
pedestrian, bicycle and transit improvements, 
which are identical among the last three 
alternatives, from  their very different vehicular 
approaches.  The Multimodal Enhancement 
Package focuses on creating a consistent and 
complete system for pedestrians, cyclists and 
transit patrons, in particular by eliminating gaps 
and sub-standard conditions such as missing or 
too-narrow sidewalk.

The Multimodal Enhancement Package, 
independent of the vehicular approach with 
which it is paired, does not require changes 
to existing Quebec and Syracuse curbline; as 
such, there are no changes to the relationship 
between structure and street on either roadway.  
Small property acquisitions may be necessary 
at some intersections to install ADA-compliant 
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west bike lane on 8th Avenue.  This extension is 
consistent with the proposed route identified in 
Denver Moves.  This new segment will connect 
two existing bicycle facilities. Future design will 
determine whether the new connection segment 
should be a dedicated lane, which would require 
the removal of on-street parking on one side 
of Syracuse, or a shared-lane delineated with 
sharrow pavement markings.     

In addition, baseline bicycle improvements 
will extend the existing, east-west Montview 
Boulevard bike lanes to and through the 
Montview/Quebec intersection.  Both eastbound 
and westbound bike lanes currently disappear 
160-190 feet in advance of the intersection, 
in order to accommodate a right-turn lane.  
Carrying the lanes through the intersection will 
require a slight widening of the intersection.

Transit
All the pedestrian enhancements included in 
this package will enhance access to bus stops 
and the overall transit system.  In addition to 
eliminating sidewalk gaps, standardizing sidewalk 
width, marking crosswalks and upgrading 
pedestrian signals, the Multimodal Enhancement 
Package will also install concrete pads within 
the roadway at bus stops to improve roadway 
longevity and promote level boarding.  Future 
efforts will work with RTD and adjacent owners 
or potential bus stop sponsors to increase bus 
stop amenities, such as benches and trash 
receptacles.  This package will also include 
collaboration with RTD to optimize bus frequency 
and routing, with a particular emphasis on 
expanding service to the six blocks of Quebec 
between 6th and 11th Avenues that are skipped 
by the existing route’s deviation off of Quebec 

What’s the Difference?
Widen Quebec 
vs 
Reconfigure Quebec, 4-Lane
These two alternatives both feature two 
lanes in each direction, but are very 
different in all other respects.

Widen Quebec.  In addition to a total of 
four travel lanes, this alternative also has a 
2-lane frontage road on the west side, for 
a total of six lanes.  This alternative also 
features a planted center median, and a 
widened sidewalk on the east side which 
can act as a multi-use path (pedestrians and 
bicycles.)  This alternative would require 
extensive property acquisition.  Due to the 
varied right-of-way and front yard depths, it 
would not be possible to ‘split the difference’ 
and widen Quebec equally to the east and 
the west.  Instead, the majority of property 
acquisition would be one a single side and 
would extend almost the full length of the 
corridor.

Reconfigure Quebec, 4-Lane.  This 
alternative is truly a four-lane option, 
with no frontage road and no center 
median.  It requires far less right-of-way 
acquisition than the Widen Quebec option, 
and is intended to maximize mobility 
while minimizing impacts to the existing 
neighborhood.
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and into the Lowry development. 

3.2.4  Reconfigure Quebec, 
2-Lane
This alternative would seek to optimize 
the Quebec corridor capacity by upgrading 
intersections and improving sidewalk connectivity 
along the corridor. The alternative was identified 
initially in the East Side Mobility Plan.  ROW 
width would remain the same, except at 
intersections where additional land for transit 
stops, intersection capacity (i.e., additional turn 
and through lanes), and/or the construction 
of sidewalk connections or curb ramp 
improvements would be needed.

Travel Lanes
On Quebec, this alternative has one lane in each 
direction between intersections for the majority 
of the corridor.  In segments where more than 
one lane already exist, such as 6th to 7th and 
21st to 26th Avenues, existing lanes will be 
maintained.

This alternative makes no changes to lanes on 
Syracuse. 

Intersections
This alternative will introduce dedicated left-

turn lanes at all signalized intersections, with 
additional shared through/right-turn lanes at 
high-traffic, signalized intersections.  Lanes will 
merge back to one lane in each direction after 
each signalized intersection.

This alternative makes no changes to 
intersections on Syracuse.

Pedestrians/Bikes/Transit
This alternative makes pedestrian, bicycle 
and transit enhancements to both Quebec 
and Syracuse, as described in the Multimodal 
Enhancement Package.

Setback Reductions and Property 
Acquisitions
This alternative makes minimal changes in 
the relationship between structure and street, 
with impacts largely limited to intersections; 
curblines will move closer to existing structures 
at some intersections in order to accommodate 
additional turn- and through-lanes.  Similarly, 
some property acquisition will be necessary at  
intersections where existing right-of-way cannot 
accommodate new lanes.

3.2.4  Reconfigure Quebec,  

Reconfigure Quebec, 2-Lane.  This alternative offers one northbound and one southbound lane on 
Quebec, plus additional turn lanes as needed at signalized intersections.
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4-Lane  
(Context Sensitive 4-Lane)
Between Tier 2 and Tier 3 evaluations, a 4-Lane 
variation of this alternative emerged.  As in the 
Reconfigure: 2-Lane alternative, this approach 
optimizes intersections through the addition 
of turn- and through-lanes, but also increases 
corridor capacity by connecting the intersections 
with two lanes in each direction.  This alternative 
stays within existing right-of-way as much as 
possible, but does significantly change the 
location of the curb.   It differs from the Widen 
Quebec alternative because it does not include 
all of the same features such as the center 
landscaped median.  

Although this option was referred to as 
Reconfigure Quebec: 4-Lane  or Reconfigure: 
4-Lane throughout the study process and this 
document, it will be designated as Context 
Sensitive 4-Lane as the study moves into the 
next level of study. 

Travel Lanes
On Quebec, this alternative has two lanes in 
each direction along the entire length of the 
corridor.  This alternative makes no changes to 
lanes on Syracuse. 

Intersections

This alternative will introduce dedicated left-
turn lanes at all signalized intersections, with 
additional shared through/right-turn lanes at 
high-traffic, signalized intersections.  

This alternative makes no changes to 
intersections on Syracuse.

Pedestrians/Bikes/Transit
This alternative makes pedestrian, bicycle 
and transit enhancements to both Quebec 
and Syracuse, as described in the Multimodal 
Enhancement Package.

Setback Reductions and Property 
Acquisitions
This alternative makes significant changes in the 
relationship between structure and street along 
a large portion of the Quebec corridor.  Change 
in sidewalk and curb location vary from a foot to 
more than twenty feet.  Since the right-of-way 
line varies block by block, significant changes 
may in some cases be contained entirely within 
existing right-of-way, while in other cases small 
changes may require property acquisition.  

3.2.5  One-Way Couplet

Reconfigure Quebec, 4-Lane (Context Sensitive 4-Lane).  This alternative offers two north-
bound and two southbound lanes on Quebec, plus additional turn lanes as needed at intersections.
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This alternative identified in the East Side 
Mobility Plan would involve the creation of a 
one-way couplet utilizing Quebec for southbound 
traffic and Syracuse for northbound traffic.  The 
two ‘legs’ of the couplet would be four blocks 
apart, with a southern entry point at 11th 
Avenue.  The northern terminus has not been 
determined; candidate roadways for this purpose 
are Montview Boulevard, 23rd Avenue and 26th 
Avenue.  The couplet would be configured within 
existing ROW and within existing pavement, 
with the exception of intersections where some 
property acquisition would be required for the 
introduction of turning movements and/or other 
improvements.  Reconfiguration of east-west 
streets connecting the entry and exit points of 
the couplet may be required.  Bike lanes and bus 
routes would be shifted to couplet operation, 
and on-street parking on Syracuse would be 
impacted. 

Travel Lanes
Within the study area on Quebec, all lanes 
north of 11th Avenue would be converted to 
southbound travel, with the number of lanes 
remaining unchanged.  This study did not 
determine the location at which Quebec returns 
to bi-directional travel; options are Montview 
Boulevard, 23rd Avenue or 26th Avenue.  
Syracuse retains two lanes, both converted to 

northbound travel between 11th Avenue and the 
selected northern terminus.

Intersections
Intersections would be redesigned as necessary 
for one-way travel on both Quebec and 
Syracuse.

Pedestrians/Bikes/Transit
This alternative makes pedestrian, bicycle 
and transit enhancements to both Quebec 
and Syracuse, as described in the Multimodal 
Enhancement Package.

Setback Reductions and Property 
Acquisitions
This alternative does not change the relationship 
between structure and street; however, one-way 
and two-way streets tend to have very different 
characters.  Therefore, while the physical 
relationship between home and roadway do not 
change, the relationship of the roadway and 
the neighborhood is likely to change.  Property 
acquisition is limited to that which is necessary 
for the Multimodal Enhancement Package.

3.2.6  Directional Priority

One-Way Couplet.  This alternative offers two to four southbound lanes on Quebec (depending on 
existing number of lanes), and two northbound lanes on Syracuse (not shown above).
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This alternative emerged from the first Quebec 
Alternative Analysis Technical Workshop as a 
hybrid of the One-Way Couplet and Reconfigure 
Quebec alternatives.  ROW width would 
remain the same, except at intersections 
where additional transit stops, new turn and 
through lanes, and sidewalk and curb ramp 
improvements would be constructed.  Both 
streets would remain two-way streets, but would 
favor couplet-type movement and encourage 
southbound travel on Quebec and northbound 
travel on Syracuse.

Travel Lanes
On Quebec, this alternative has two southbound 
lanes and one northbound lane.  Between 23rd 
and 26th Avenues where there are already two 
lanes in each direction, the existing vehicular 
cross-section will be retained.  

On Syracuse, this alternative retains existing 
lanes, with one lane in each direction.

Intersections
On Quebec, in order to favor southbound travel, 
this alternative will add dedicated left-turn lanes 
at all signalized intersections.  Left turns will 
be prohibited at all signalized intersections for 
northbound traffic.
On Syracuse, in order to favor northbound travel, 

this alternative will add dedicated left-turn lanes 
at all signalized intersections for northbound 
traffic only.  Southbound  traffic will use a shared 
turn/through-lane.   

Pedestrians/Bikes/Transit
This alternative makes pedestrian, bicycle 
and transit enhancements to both Quebec 
and Syracuse, as described in the Multimodal 
Enhancement Package.

Setback Reductions and Property 
Acquisitions
This alternative makes some changes in the 
relationship between structures and the street 
along certain segments of the Quebec corridor. 
While the majority of the corridor is currently 
one lane in each direction, some sections have 
extra-wide lanes that can be reduced to a more 
standard width to ‘find’ extra space within 
the roadway.  With reduced lane width, an 
introduction of a third lane would require only 
small changes in curb location. However, since 
the right-of-way line varies block to block, in 
other locations a narrow curb-to-curb cross-
section would mean a more significant change in 
the relationship between street and structures. 
Some property acquisition would be required in 
these areas.

Directional Priority.  This alternative favors southbound travel on Quebec, and northbound travel on 
Syracuse (not shown above).
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4.1  Tier 1 Evaluation  
Purpose & Need
4.1.1  Findings
The three key criteria in this level of evaluation 
are listed below; each question requires a pass/
fail answer. 
 
Multi-Modal Mobility
Vehicular Mobility:  Does the order of magnitude 
of the solution match the order of magnitude of 
the problem?

Pedestrian/Bicycle/Transit Mobility:  Does the 
alternative offer enhanced pedestrian, bicycle 
and transit facilities or service, or increase 
access to existing pedestrian, bicycle and transit 
facilities or service?

Livability
Does the alternative align with the livability goals 
outlined in the Strategic Transportation Plan and 
the East Side Mobility Plan?

Implementation
Can the alternative be implemented within 5 to 
10 years and for a cost of $20 million or less?

Tier 1 
Alternatives + Criteria
All five alternatives described in section 3 of 
this document were submitted to preliminary 
Tier 1 evaluation.  The alternatives were:
   o  No Action
   o  Widen Quebec
   o  Reconfigure Quebec
   o  One-Way Couplet
   o  Directional Priority 

The study’s three key criteria, drawn from 
the Purpose and Need statement, are listed 
below along with their Tier 1 evaluation 
factors.  Alternatives are ranked yes/no on 
each criterion.
 
Multi-Mobility 
Vehicular Mobility:  
Size of solution = size of problem?

Pedestrian/Bicycle/Transit Mobility:  
Improve bike/ped/transit access and 
mobility?

Livability
Align with livability goals?

Implementation
Implement 5-10 years, $20 million or less?

The criteria at each phase are linked to 
the Purpose & Need for the Quebec AA.
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Widen Quebec   
This alternative failed two of the four evaluation 
criteria:  livability and implementation.  It did 
pass the multi-modal mobility criteria.  This 
alternative was removed from consideration 
for the present study, although future 
implementation may be possible if/when vision 
and goals for community character change and if 
funding is identified.

  o  Multi-Modal Mobility:  PASS.  
Vehicular Mobility:  PASS.  
The alternative would significantly increase 
vehicular capacity, including at least a 4-lane 
roadway section (two lanes in each direction).  
Eleven of the 23 blocks of the study area 
currently offer a single lane in each direction; 
an additional 4 blocks offer a single lane in 
each direction with a continuous dual-direction 
center turn lane.  More extensive widening, as 
illustrated in the East Side Mobility Plan, could 
also include a frontage road for additional 
capacity.  

Pedestrian/Bicycle/Transit Mobility: PASS.
This option would offer the opportunity for 
significant bicycle and pedestrian improvements, 
at a minimum including sidewalk on both sides 
of the roadway and a shared-use path.

  o  Livability: FAIL.  This alternative would 
require extensive property acquisition, including 
a large number of full-parcel acquisitions of 
single-family homes.  As such, this alternative 
would not align with current vision for the 
area, defined as an Area of Stability in the 
City’s Blueprint Denver policy document.  This 

No Action    
This alternative failed two of the four 
evaluation criteria:  multi-modal mobility and 
livability.  It did pass the vehicular mobility and 
implementation criteria.  Although failing Tier 1, 
this alternative was retained through all three 
levels of evaluation, as required by the NEPA 
process.  

  o  Multi-Modal Mobility:  FAIL.  
Vehicular Mobility:  PASS.  
Through the application of TVM, this alternative 
could be expected to provide minimal increases 
in system capacity.

Pedestrian/Bicycle/Transit Mobility: FAIL.  
Alternative would provide no change to existing.

  o  Livability: FAIL.  Key among the City’s 
livability goals is support of existing community 
character, improved air and water quality and 
enhanced multi-modal access and integration.  
This alternative would provide no changes to 
existing conditions; with anticipated, continuing 
development and associated population growth, 
an increase in congestion is likely.  This increase 
is likely to have negative impacts to community 
character and environmental metrics, and offers 
no enhancements or promotion of multi-modal 
or transportation alternatives.  The alternative 
would align, however, with the goal of limiting 
roadway footprint.

  o  Implementation: PASS.  This alternative 
would require no additional funding beyond 
standard City maintenance and operational 
adjustments.  
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document introduced the concept of Areas of 
Change and Areas of Stability not only to protect 
healthy neighborhoods, but also to focus public 
and private investments in a way that promotes 
economic development and community building.  

  o  Implementation: FAIL.  Extensive right-of-
way acquisition, high costs requiring multiple 
funding phases and a protected, completed 
process suggest that this alternative would be 
likely exceed the 5-10 year time frame proposed 
in this study.  A preliminary cost estimate 
performed as part of the East Side Mobility 
Plan and updated for this study placed this 
alternative in the $40-$45 million range (2010 
dollars), which included design, construction and 
ROW acquisition.  Property acquisition of entire 
properties including structures were estimated 
to impact approximately 89 parcels, with a 
combined square footage of over 729,000 square 
feet.  The vast majority (78) of these parcels are 
single family residential homes.  

Reconfigure Quebec  
This alternative passed all four of the Tier 1 
criteria, and was advanced to Tier 2 evaluation.

  o  Multi-Modal Mobility:  PASS.   
Vehicular Mobility:  PASS.  
The alternative would provide an increase 
in vehicular capacity, primarily by increasing 
through-put of intersections that currently 
experience significant delay. 

Pedestrian/Bicycle/Transit Mobility: PASS.
This option would provide varying degrees of 
enhancement to both new and existing facilities, 
across all modes of travel.

  o  Livability: PASS.  This alternative would 
improve community character and reduce 
environmental impacts through easing of 
congestion and its associated noise, visual and 
air quality impacts.  This alternative would also 
increase access to and interface with alternative 
and active transportation modes.  Impacts to 
private property are minimized to the greatest 
degree possible.

  o  Implementation: PASS.  This alternative 
would include but not be limited to modest 
property acquisition at intersections, new 
sidewalks, enhanced bus stops, and restriping  
along the 23-block/2-mile Quebec study corridor.  
Order of magnitude estimates for these project 
components placed the project under the $20 
million dollar budget.  Completion of all these 
improvements could be phased and ultimately 
completed within a 10-year time frame.
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One-Way Couplet 
This alternative passed all four of the Tier 1 
criteria, and was advanced to Tier 2 evaluation.

  o  Multi-Modal Mobility:  PASS.  
Vehicular Mobility:  PASS.    
This alternative could be expected to increase 
vehicular capacity, primarily through intersection 
improvements and reduction in turning 
movements.  

Pedestrian/Bicycle/Transit Mobility: PASS.
This option would provide varying degrees 
of enhancement to both new and enhanced 
existing facilities, across all modes of travel.

  o  Livability: PASS.  This alternative would 
improve community character and reduce 
environmental impacts through easing of 
congestion and its associated noise, visual and 
air quality impacts.  This alternative would also  
increase access to and interface with alternative 
and active transportation modes through the 
addition of new sidewalks and enhanced transit 
nodes on both Quebec and Syracuse, and bicycle 
facilities on Syracuse.

  o  Implementation: PASS.  This alternative 
would include but not be limited to modest 
property acquisition at intersections, new 
sidewalks, enhanced bus stops, and restriping  
along 23-blocks/2-miles of Quebec and 11-
17 blocks/1-1.5 miles of Syracuse.  Order 
of magnitude estimates for these project 
components placed the project under the $20 
million dollar budget.  Completion of all these 
improvements could be accomplished within a 
10-year time frame but are not phasable.

 Directional Priority 
This alternative passed all four of the Tier 1 
criteria, and was advanced to Tier 2 evaluation.

  o  Multi-Modal Mobility:  PASS.  
Vehicular Mobility:  PASS.  
The alternative would increase vehicular 
capacity, primarily through reduction of turning 
movements and modified signal phasing. It is 
worth noting, however, that traffic modeling can 
only estimate theoretical traffic capacity and 
volume, and cannot account for user choice.  
The perceived inefficiency of the 4-block offset 
for northbound travel on Syracuse could result 
in a lower-than-expected use of the ‘optional’ 
couplet function of the Directional Priority 
alternative.

Pedestrian/Bicycle/Transit Mobility: PASS.
This option would provide varying degrees 
of enhancement to both new and enhanced 
existing facilities, across all modes of travel.

  o  Livability: PASS.  This alternative would 
improve community character and reduce 
environmental impacts through easing of 
congestion and its associated noise, visual and 
air quality impacts.  This alternative would also 
increase access to and interface with alternative 
and active transportation modes through the 
provision of new bike lanes, sidewalks and 
enhanced transit stops.

  o  Implementation: PASS.  This alternative 
would include but not be limited to modest 
property acquisition at intersections, new 
sidewalks, enhanced bus stops, and restriping  
along 23-blocks/2-miles of Quebec and 11-
17 blocks/1-1.5 miles of Syracuse.  Order 
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of magnitude estimates for these project 
components placed the project under the 
$20 million dollar budget.  Like the Couplet 
alternative, completion of all these improvements 
could be accomplished within a 10-year time 
frame.

4.1.2 Tier 1:  Summary  
Three of the five alternatives passed Tier 1 
screening and were advanced to the next 
level of evaluation.  Alternatives advanced to 
Tier 2 included Reconfigure Quebec, One-Way 
Couplet, and Directional Priority.  The No Action 
alternative was also carried forward, bringing the 
total of Tier 2 alternatives to four.

Although the full Widen Quebec alternative was 
eliminated from this study, which focuses on 
near-term actions, it is not precluded from future 
implementation should the community’s livability 
goals and City funding priorities change.
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4.2  Tier 2 Evaluation  
Comparative
4.2.1  Findings
The three key categories of criteria and their 
sub-questions in this level of evaluation are listed 
below.  Alternatives are evaluated comparatively 
(instead of individually as in the preceding tier of 
analysis) and then ranked.

Vehicular Mobility
  o  What percentage of increase in vehicular 
capacity can be expected from the alternative?  

Multi-Modality 
  o  How well does the alternative improve 
physical infrastructure for pedestrians?  For 
cyclists?  For transit users?   
  o  How well does the alternative improve user 
experience for pedestrians?  For cyclists?  For 
transit users? 

Livability 
  o  What is the order of magnitude of ROW 
acquisition based on the number of private 
property parcels permanently affected?  
  o  What is the level of impact to residential 
parcel access?  To residential privacy?
  o  What is the level of impact to sensitive 
properties such as parks and schools?
  o  What is the impact to community character?

Implementation 
  o  Can it be implemented in a phased manner?
  o  What is the likely cost of the alternative?
  o  What is the likely level of community/
political support?

Tier 2
Alternatives + Criteria
Four alternatives were advanced to Tier 2 
layout and evaluation, including:
   o  No Action
   o  Reconfigure Quebec
   o  One-Way Couplet
   o  Directional Priority

At this point and for ease of alternative 
comparison, the study team defined a 
package of multi-modal enhancements that 
would be implemented with all of the action 
alternatives, regardless of which alternative 
is ultimately chosen for implementation.  This 
package is described in Section 3.2.3 of this 
document.

The study’s three key criteria, drawn 
from the Purpose and Need statement, 
are listed below along with their Tier 2 
evaluation factors.  Alternatives are ranked 
comparatively. 
 
Multi-Modal Mobility 
Vehicular Mobility: Percent capacity increase?

Pedestrian/Bicycle/Transit Mobility:
Improvements to ped/bike/transit facilities?
Improvements to ped/bike/transit 
experience?

Livability
Amount of property acquisition?
Impacts to parcel access and privacy?
Impacts to parks and schools?
Impacts to community character?

Implementation
Can it be phased?
What does it cost?
Community support?
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Multi-Modal Mobility  
Vehicular Mobility 
The No Action alternative would not significantly 
improve travel times on either Quebec or 
Syracuse.  Travel times are likely to increase at 
levels commensurate with population growth and 
development/redevelopment along and adjacent 
to the corridor.  The Build alternatives are ranked 
in the following order on this criterion, from 
most to least improvement:  Directional Priority, 
Reconfigure Quebec, One-Way Couplet.

Preliminary travel time analysis suggested that 
the Reconfigure Quebec option would decrease 
travel time by approximately 15-20% for the 
aggregate study area corridor.  This option 
ranked number two for travel time savings 
among the three Action alternatives, behind 
Directional Priority and ahead of One-Way 
Couplet.

The same analysis projected that the One-Way 
Couplet alternative would decrease travel time 
for southbound vehicles approximately 30-35%, 
but increase travel time for northbound vehicles 
10-15% along the same segment.   This poor 
performance for northbound travel is likely due 
to the couplet separation relative to couplet 
length; as conceptually designed, motorists must 
travel 4 blocks east-west at each end of the 
couplet, a total of 8 blocks, while the couplet 
itself is anticipated to extend only 10 blocks in 
the north-south direction.   

The last of the action alternatives, Directional 
Priority, would decrease travel time for 
southbound Quebec by 25-30%,  but would 
increase travel time for northbound Quebec by 
10-15%. Travel time on Syracuse would increase 

by 5-10%.

Additional Concerns
The One-Way Couplet alternative had additional 
vehicular mobility concerns not present in the 
other alternatives; these concerns were related 
to north-south connections between the two 
roadways, and beginning and terminating one-
way travel.  Two locations for terminating the 
northern end of the one-way couplet were 
analyzed, 23rd and 26th Avenues, and specific 
concerns for each area are discussed below.  
It should be noted that while the Directional 
Priority would require improvements on east-
west streets to begin and end the ‘priority’ 
section, these modifications would have 
significantly less impact due to the retention of 
two-way travel on Syracuse.  In particular, the 
question of how to transition one-way to two-
way traffic, and vice-versa, was not present in 
the Directional Priority option.

  o  26th Avenue Termination
The existing Roslyn Street /Syracuse Street 
one-way couplet terminates just south of 24th 
Avenue. Redesigning this area to accommodate 
the Quebec/Syracuse couplet along with the 
Roslyn/Syracuse couplet would be complex.  
Roslyn Street south of 26th Avenue would need 
to be altered or removed to accommodate the 
new Quebec/Syracuse one-way couplet. 

Increased volume on 26th Avenue may present 
particular issues for sensitive land uses adjacent 
to the impacted streets, in particular the existing 
mid-rise senior housing, Anchor Center for Blind 
Children and Primrose School daycare.   These 
uses have a higher-than-average number of 
vulnerable users for whom increased volume, 
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speed and noise could pose significant issues.  

In addition, terminating the Quebec/Syracuse 
one-way couplet at 26th Avenue may encourage 
northbound traffic to continue traveling north 
through the Stapleton community to access 
Martin Luther King Boulevard.  The potential 
for increased ‘neighborhood cut-through’ traffic 
posed similar concerns to those cited for 26th 
street - safety, speed, noise - particularly since 
the segment of Syracuse north of 26th is stop-
controlled.  

  o  23rd Avenue Termination
Multiple issues were observed for termination 
of the one-way couplet at 23rd Avenue. The 
existing character of the roadway would change. 
On-street parking would likely need to be 
removed to allow for 23rd Avenue to be restriped 
for three travel lanes: two lanes westbound 
and one lane eastbound.  Safety concerns were 
voiced for residential houses with driveway 
access from 23rd Avenue along this section due 
to increased speeds and additional traffic.  The 
intersection of Quebec and 23rd Avenue would 
need to be modified to accommodate the three 
travel lanes on 23rd Avenue. This would involve 
potential build out north into the existing Fred 
Thomas Park green space (both existing right of 
way and park land). 

Pedestrian/Bicycle/Transit Mobility  
The No Action alternative performed poorly for 
all three non-vehicular modes.  Sub-standard 
and missing sidewalk severely compromise 
pedestrian movement as well as transit access, 
and no dedicated or marked bicycle facilities are 
present.  The remaining three build alternatives 

- Reconfigure Quebec, Couplet and Directional 
Priority - would perform similarly for pedestrians 
by providing standard, ADA-compliant sidewalks 
and curb ramps along the entire length of the 
corridor. 

The Couplet alternative differed from the other 
two alternatives, however, in its provisions for 
cyclists and transit users.  Quebec is classified 
as an arterial roadway, and due to safety and 
system connectivity challenges the Denver Public 
Works Transportation does not support bicycle 
facilities on Quebec in any configuration.  The 
absence of bike facilities on Quebec makes it 
difficult to achieve a significant level of bicycle 
benefit in the Couplet alternative, since only one 
direction of bicycle travel would be served by 
designated facilities.  

The Couplet alternative also posed significant 
issues with buses.  RTD does not support the 
couplet configuration due to the increase in 
distance and travel time.  The couplet’s four-
block separation would make the bus route 
less intuitive for transit users, with potential 
confusion regarding where buses stop and what 
directions they go.  This potential reduction in 
user-friendliness and reliability of the customer 
knowing where the Quebec transit route 73 
is located could have significant impacts on 
ridership. 

Because they retain bi-directional vehicular travel 
on both Quebec and Syracuse, Reconfigure 
Quebec and Directional Priority would not face 
the types of multi-modal issues with intuitive 
wayfinding described with the Couplet.
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Livability
Parcel Acquisition
The No Action alternative would not require 
private property acquisition.  The Build 
alternatives were ranked in the following order 
on this criterion, from least to most parcel 
acquisition:  One-Way Couplet/Directional Priority 
(similar levels of acquisition), Reconfigure 
Quebec.  

At Tier 2 level of analysis and design, the 
majority of property acquisition needs for all 
three build alternatives was concentrated at 
intersections.  Although there may be additional 
parcel impacts along block faces due to curb 
or sidewalk relocation or construction, these 
impacts were expected to be contained within 
existing City ROW.  Based on these assumptions, 
it was estimated that the Reconfigure Quebec 
alternative will require at least partial acquisition 
of approximately 35 parcels.  

The One-Way Couplet and Directional 
Priority alternatives are likely to require 
partial acquisition of at least 50 parcels.  The 
exact number of impacted parcels would be 
determined by the final location of the northern 
terminus of both alternatives.

Parcel Access
The No Action alternative would have no 
impacts on parcel access, beyond delay related 
to increasing congestion.  The remaining build 
alternatives ranked in the following order on this 
criterion, from least to most impacts on parcel 
access:  Reconfigure Quebec, Directional Priority, 
Couplet.  

A large number of the parcels along both Quebec 
and Syracuse have alley access, although this 
condition does vary on a block by block basis.  
Parcels accessing their property from the front 
could expect to see little change as a result 
of both Reconfigure Quebec and Directional 
Priority, with the potential for slight improvement 
through reduced red light queuing blocking 
driveway cuts.  

There is the potential that some driveways, if 
not permitted as legal curb cuts, could be closed 
under any of the three build alternatives in order 
to improve traffic flow.  Properties with observed 
front-yard parking as well as alley access and/
or rear garages suggest that there may be some 
instances of non-permitted cuts, although this 
issue was not evaluated as part of this study.

As a one-way system, the couplet alternative 
would require changes in the route motorists 
use to access properties along both Quebec 
and Syracuse; this effect would be magnified 
near schools (see next section:  Sensitive 
Property Impacts) at the start and end of the 
school day.  Individual parcel access as it relates 
to curb cuts and alley access would remain 
unchanged.  Quebec does not have on-street 
parking, and no parking would be added under 
this plan.  Syracuse currently offers on-street 
parking on both sides of the street, and it is 
likely that parking would be removed from one 
side in order to accommodate couplet operations 
and/or bicycle facilities.  Of the three action 
alternatives, access impacts would be greatest in 
this alternative.
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Reconfigure Quebec would have the lowest 
impact as it maintains the current curb location 
(except at intersections) and operational 
characteristics of both roadways.  Directional 
Priority would have a medium-level impact, due 
to the addition of a third travel lane on Quebec. 
While the roadway’s existing wide lanes mean 
that the curb would not need to move an entire 
lane width, it is likely that it would move closer 
to structures.  The couplet would have the most 
significant impact, due to changes in operational 
characteristics.  Although this option does not 
significantly change the relationship between 
building and street, except for intersection 
properties as noted above, the alternative does 
not have the potential to inadvertly increase 
traffic speeds. Appropriate roadway and urban 
design measures could mitigate, but not entirely 
eliminate, this risk.  

Sensitive Property Impacts:  Parks & Schools
The No Action alternative would have no 
impacts on parks and schools.  The Build 
alternatives were ranked in the following order 
on this criterion, from least to most impacts:  
Reconfigure Quebec, Couplet/Directional Priority 
(similar levels of impact).

As noted previously, the majority of property 
acquisition needs would be concentrated at 
intersections. There are two public parks 
and three schools on Quebec at locations 
where some level of acquisition would likely 
be necessary: Fred Thomas Park (23rd Ave), 
Denison Park (11th Ave), Denver School of 
the Arts (Montview Blvd), Johnson & Wales 
University (17th Ave) and Paddington Station 
Preschool (13th Ave).   Alternatives impacting 
Syracuse would affect one additional public 
park and three schools: McNichols Park (17th 
Ave), Anchor Center for Blind Children (26th 
Ave), Primrose School (25th Ave), and Ashley 
Elementary (19th Ave).

Replacing sidewalks and curbs would occur 
under any of the options and would enhance 
access to both parks and schools.  As the 
northern terminus, or re-joining point, of the 
Directional Priority and Couplet alternatives 
have not been determined, there is potential 
for substantial impact to Fred Thomas Park if 
roadway realignment is required as part of these 
two alternatives. 
 
In summary, the alternatives including Syracuse 
- Directional Priority and Couplet - would impact 
three parks and six schools.  The alternative 
impacting only Quebec - Reconfigure Quebec - 
would affect two public parks and three schools.  
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These impacts are anticipated to be minor 
sidewalk and access-related changes that would 
not impact the function or use of the properties.

Another category of sensitive properties includes 
historically-designated and historically-eligible 
structures.  Within the study area, there are 
several properties that are listed or eligible 
for listing on the National Register of Historic 
Places.  Impacts to these properties would be 
limited to sidewalk and access-related changes; 
no alternative would directly impact the actual 
structure on any of these properties.

Community Character and Balancing Change
The No Action alternative would have no impact 
on community character.  The build alternatives 
were ranked in the following order on this 
criterion, from least to most impact:  Reconfigure 
Quebec, Directional Priority, Couplet.

By widening sub-standard sidewalks and 
introducing sidewalks where none exist, all three 
alternatives would impact the existing character 
of Quebec.  On one level, bringing pedestrians 
closer to buildings could be perceived as a 
reduction of privacy and a negative impact. 
However, the introduction of a complete 
pedestrian network would establish a place 
for and welcome pedestrians, demonstrating 
a higher level of care and attention in the 
neighborhood overall than the current condition 
of deteriorated, broken and missing sidewalk.

Considering the alternatives individually, 

Reconfigure Quebec would have a lower impact 
on character by merit of maintaining roadway 
footprint between intersections. Directional 
Priority would have a slightly higher impact on 
character, as front yards on Quebec may shrink 
to some degree in order to add the third lane.  
This impact may be minimized by splitting the 
curb relocation on both sides of the street, so 
that one parcel does not absorb the entirety of 
the new width.  

The couplet system would have the highest 
impact potential, due to its extensive change 
of roadway operation.  Couplets and one-way 
streets, in and of themselves, are not harmful.  
However, the real and/or perceived increase 
in danger, noise, air pollution, and traffic 
speeds can create the impression of excessive 
traffic volumes. A couplet is also generally a 
more urban roadway configuration, which is 
often seen by existing residents as a negative 
change.  Over time, this change in character 
could impact residential and business values, if 
not implemented carefully.  Of the three build 
alternatives, neighborhood character impacts 
would be greatest in this alternative.
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Implementation
Phasing
The No Action alternative does not require 
phasing.  The Build alternatives were ranked 
on this criterion, from easiest to most difficult 
to implement in segments. Reconfigure Quebec 
was determined to be the easiest to implement, 
followed by Directional Priority.  The Couplet 
alternative cannot be constructed in phases.

As a node-based approach, Reconfigure Quebec 
focuses on reconstructing and enlarging 
intersections with minimal change between 
them.  This approach lends itself to a phased 
approach, although practical considerations 
related to construction mobilization and traffic 
disruption suggests that the corridor should 
be reconstructed in segments that include 
several intersections, rather than a one-by-one 
approach. 

Directional Priority may be similarly phased in 
segments. The addition of the third lane would 
require merging back into unchanged segments, 
and would result in temporary ‘throwaway’ 
infrastructure that would be demolished when 
the next segment is built.  Congestion mitigation 
may not follow a linear division; depending 
upon which segments are built first, congestion 
mitigation may be less than anticipated with a 
phased implementation.

Finally, the nature of directional conversion 
would require that the Couplet alternative 
be implemented all at once.   Switching from 
two-way to one-way travel would require 

considerable public education to ensure safety 
of all modes, as well as comprehensive signal 
re-timing.  A ‘rolling’ block-by-block conversion 
would be impossible from a signalization 
point of view and pose significant risks to 
public safety.  Without the option for ‘rolling’ 
implementation, this alternative would pose the 
greatest community disruption of all three build 
alternatives.  

Cost
The No Action alternative requires no additional 
cost beyond routine City maintenance.  The build 
alternatives were ranked in the following order 
on this criterion, from lowest to highest cost:  
Reconfigure Quebec, Directional Priority, Couplet.

All three build alternatives would include similar 
multi-modal upgrades along the length of the 
study area, with more extensive reconstruction 
at intersections.  In this way, base costs would 
be similar, but the alternatives differ in the 
total number of blocks affected.  Limiting 
improvements to Quebec only, the Reconfigure 
Quebec option would impact approximately 23 
blocks cost the least. The Directional Priority 
and Couplet alternatives would impact the same 
23 blocks, plus 11 to 17 blocks on Syracuse 
depending upon the northern terminus, and an 
additional 8 blocks getting to/from Syracuse.  
All told, these two alternatives would both 
impact 42 to 48 blocks, approximately double 
the number impacted by Reconfigure Quebec.  
Based on the sheer scale of impact, both these 
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alternatives would have a significantly higher 
cost than Reconfigure Quebec.

In addition, the one-way nature of the Couplet 
poses additional real and perceived urban 
design impacts not present in the other two 
Action alternatives, as discussed previously.  
This alternative would require additional  urban 
design and traffic-calming measures to mitigate 
these impacts, making it the most costly of the 
three Build alternatives.

Public Support
The public expressed a strong need to do 
something to address ever-worsening congestion 
and conditions on Quebec, but opinions vary 
widely on the solution.  Broadly speaking, 
Reconfigure Quebec was the most popular 
option and Couplet the least popular, with little 
comment on where ‘No Action’ or ‘Directional 
Priority’ fell in relation to each other between 
those two extremes.

Public outreach identified a segment of 
stakeholders who felt that any of the three build 
options were ‘too little’ and would not address 
the corridor’s problems.  These stakeholders 
continue to advocate for a full widening of 
Quebec, an option screened out at Tier 1 
analysis as it did not meet the 5-10 year/$20 
million dollar criteria established by the study 
and had substantial livability impacts.

In general, Syracuse residents were not in favor 
of the Couplet option because they anticipated 
an increase in both vehicle speed and traffic 
volumes on their local street.  

Directional Priority did not elicit a great deal of 
reaction, positive or negative, possibly due to the 
strong sentiment against the couplet alternative 
capturing the largest amount of attention.  A 
certain segment of stakeholders understood that 
local residents already use Syracuse and Quebec 
as an unofficial couplet to a certain degree, 
but did not want to see this pattern formalized.  
Since many of the arguments against the 
couplet could also be applied to a lesser degree 
to Directional Priority, it is unlikely that this 
alternative would receive overwhelming support 
in a one-to-one comparison with Reconfigure 
Quebec.  

Reconfigure Quebec did not receive strong 
objection, but some expressed concerns as to 
whether benefits would merit the disruption and 
expense. Public outreach confirmed that this 
alternative had the most support of the three 
Build alternatives.
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4.2.2  Tier 2 Summary
The goal of Tier 2 screening was to identify 
a maximum of two build alternatives to be 
carried forward into Tier 3 screening, so that the 
remaining alternative or alternatives could be 
evaluated in greater detail.  Compared against 
each other, the couplet alternative performed the 
most poorly of the three build alternatives.  Most 
notably, it provided the least benefit of the three 
alternatives in terms of vehicular time savings, 
could not be implemented in a phased fashion, 
and was not well-supported by the public.  

Alternatives advanced to Tier 3 were Reconfigure 
Quebec and Directional Priority.  As required by 
the NEPA process, the No Action alternative was 
also carried forward, bringing the total of Tier 3 
alternatives to three.
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4.3  Tier 3 Evaluation
Detailed

4.3.1  Reconfigure Quebec 
Refinement 
The Reconfigure Quebec alternative explores 
an intersection-based approach to congestion 
mitigation. Under this approach, intersections 
would be redesigned, and, in some cases 
enlarged, but roadway footprints between 
intersections would remain the same.  In 
almost all cases, intersection reconfiguration 
included additional turn lanes, increased turn 
lane stacking distance, or both.  This stacking 
distance is the primary factor in defining where 
the roadway can return to its existing two-lane 
cross-section, and in many cases approached the 
mid-way point of the block.  

In segments where consecutive intersections 
are signalized, such as 13th-14th-Colfax, 
the combined stacking distance for adjacent 
intersections extended almost the entire length 
of the block.  The resulting inconsistency in 
roadway footprint along the length of the 
study corridor raised the question of how much 
benefit—in this case the intended mitigation 
of livability and character impacts—was truly 
achieved by returning to the 2-lane section 
at irregular intervals.  For this reason, the 
4-lane variant of Reconfigure Quebec entered 
the analysis, with the same reconfigured 
intersections as the 2-Lane option with four 
consistent travel lanes from 6th to 26th Avenues.    

Tier 3 
Alternatives and Criteria
Three alternatives were advanced to Tier 
3 layout and evaluation.  The alternatives 
were:
   o  No Action
   o  Reconfigure Quebec
      (split into 2-Lane and 4-Lane alts)
   o  Directional Priority

The study’s three key criteria, drawn 
from the Purpose and Need statement, 
are listed below along with their Tier 3 
evaluation factors.  Alternatives are ranked in 
comparison with each other. 
 
Multi-Modal Mobility 
Vehicular Mobility:
Intersection LOS C?
Longevity of congestion mitigation?
Travel time improvement?

Pedestrian/Bicycle/Transit Mobility:
Continuous sidewalk?
Clearly marked bicycle facilities?
Meets RTD standards?

Livability
Number of ROW acquisitions?
Change in front yard?
Loss of parking on Syracuse?
Impacts to trees?
Increase in paved surface?
Impacts to parks?
Drainage improved?

Implementation
ROW and construction costs?
Complete in 5-10 years?
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4.3.2  Findings
The three key categories of criteria and their 
sub-questions in this level of evaluation are listed 
below.  Alternatives are discussed comparatively 
as in Tier 2.

Multi-Modal Mobility
Vehicular Mobility
  o  Do all intersections within the study area 
achieve a minimum LOS C?
  o  What is the average longevity of congestion 
mitigation for the three worst intersections?
  o  What is the overall corridor travel time 
improvement?

Pedestrian/Bicycle/Transit Mobility
  o  Pedestrian:  Does the alternative provide 
continuous, code-compliant sidewalks along the 
entire length of Quebec (6th-26th)?  Along the 
entire length of Syracuse (8th – 24th)?
  o  Cyclist:  Does the alternative provide 
continuous, clearly marked bicycle facilities 
on Syracuse that connect with existing bicycle 
facilities and align with Denver Moves? 
  o  Transit:  Does the alternative meet RTD 
design standards?  

Livability 
  o  Right-of-Way (ROW):  How many parcels will 
require some amount of acquisition?
  o  Front Yard:  After ROW acquisition, how 
many residential parcels will have a significant 
change in the distance between curb and front 
façade of the building?  How could this change 
affect roadway noise levels?
  o  Parking:  If a bike lane were selected as the 
appropriate on-street facility, does the alternative 
require removal of parking on one side of 
Syracuse in order to provide space for the bike 
lanes?
  o  Urban Forest:  how many mature trees are 
impacted?
  o  Heat Island/water quality:  What is the 
increase in imperviousness?
  o  Parks:  How many parks are significantly 
impacted?
  o  Drainage:  does the alternative improve 
existing drainage?

Implementation 
  o  What is the estimated cost for ROW 
acquisition?
  o  What is the estimate cost for construction? 
  o  What is the estimated cost for ROW and 
construction?
  o  Considering the scale and complexity of the 
alternative, what is the likelihood that the project 
can be completed within 5 to 10 years?  
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Multi-Modal Mobility
Vehicular Mobility  
As at other levels of the study, it is important 
to note that travel modeling and mitigation 
forecasts are based on theoretical models using 
the most current traffic counts available at the 
time of this analysis, but that actual future 
roadway function may be impacted positively 
or negatively by a wide variety of factors 
that cannot be accounted for in the model.  
These factors include but are not limited to 
construction, development beyond anticipated 
levels, change in travel behavior, introduction 
of complementary transit systems, changes in 
transit schedules/frequency/routing, and latent 
demand. 
 
  o  Level of Service 
Under existing conditions, six of the ten 
intersections in the study area are functioning 
below the minimum LOS C specified in the 
evaluation criteria.  Level of service would 
continue to drop in the No Action alternative.

Both Reconfigure Quebec options would improve 
all intersections to LOS C or better, with four of 
the ten intersections achieving a higher level of 
service in the 4-Lane option than in the 2-Lane 
option.  The Directional Priority option failed to 
achieve the minimum LOS C at all intersections, 
with two intersections remaining at LOS D or 
E and an additional four intersections barely 
achieving LOS C.  

  o  Longevity of Congestion Mitigation
As stated previously, several of the corridor’s 
intersections are already over capacity so 
that No Action would provide zero years 
of congestion mitigation, with continued 
deterioration of conditions.  Reconfigure Quebec 
would provide 17 years of mitigation under the 
2-Lane option, and 26 years of mitigation under 
the 4-Lane configuration.  Due to continued poor 
performance of a number of intersections under 
the Directional Priority option, this configuration 
would provide an aggregate congestion 
mitigation of only one year.     

  o  Overall Travel Time Improvement
Under existing afternoon rush hour conditions, 
a northbound motorist can expect an average 
8.8-minute travel time between 6th and 26th 
Avenues.  Under the No Action alternative, 
this time would continue to decline as volume 
increases, reaching an estimated 13.3 minutes 
by 2022 for travelling along the same segment.

In contrast, the Reconfigure Alternative was 
projected to reduce this travel time to 6.8 
minutes with 2-Lane reconfiguration and 5.5 
minutes with 4-Lane reconfiguration.  Due to the 
nature of Directional Priority, which has more 
southbound than northbound lanes, there is a 
lopsided benefit that would improve southbound 
travel time to approximately 6.2 minutes 
southbound, but worsen northbound travel time 
to 10.2 minutes.
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Pedestrian/Bicycle/Transit Mobility
In this final level of screening, all of the build 
alternatives would provide similar pedestrian, 
cyclist and transit improvements meeting 
minimum levels established at the beginning 
of the study.  Both Reconfigure Quebec 
configurations as well as Directional Priority 
would provide continuous sidewalk along 
the length of the study area on Quebec and 
Syracuse, on-street bicycle facilities on Syracuse, 
and improved transit stops on Quebec.

Livability
Right-of-Way (ROW)
As Tier 3 analysis refined the roadway cross-
section, it became possible to more accurately 
identify locations where additional property 
would need to be acquired for use as public 
right-of-way.  This study identified 212 parcels 
along Quebec between 6th and 26th Avenues, 
and the resulting tabulation of property 
acquisition included all impacted parcels, 
regardless of the size or depth of the acquisition.  
No alternatives would directly impact structures.

The No Action alternative would require no 
property acquisition, although inconsistencies 
between recorded right-of-way and existing 
paving suggest that current survey records may 
need to be updated.   

Reconfigure Quebec 2-Lane would require some 
degree of acquisition from 60 properties.  The 

4-Lane configuration would require acquisition 
from 65 properties.  It is worth noting, however, 
that although the 4-Lane configuration would 
require acquisition from a higher number of 
parcels, 55-60% of those acquisitions would be 
five feet or less, with another 30% between five 
and ten feet in depth.  The Directional Priority 
alternative would require acquisition from 50 
properties.

The distribution of these right-of-way 
acquisitions within minority and low-
income communities, often referred to as 
Environmental Justice (EJ) neighborhoods, is 
also a consideration.  Environmental Justice 
neighborhoods have a higher percentage of 
low-income and/or minority residents than the 
average for the City and County of Denver; 
which are present along both Quebec and 
Syracuse. Overall, the 4-Lane configuration is 
the least desirable since it could have a greater 
ROW impact. The 2-Lane alternative has the 
second largest number of parcels that would 
experience a reduction in curb-to-building 
distance.  The Directional Priority alternative 
would have the least amount of impact with 
relation to EJ households.  As a part of the next 
study, more specific data on the property owners 
and residents should be gathered.  The potential 
for disproportionately high and adverse effects 
from the project and the No Action alternative to 
Environmental Justice populations in the study 
area should be determined. 
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Front Yard
The Reconfigure 4-Lane alternative would have 
the highest impact on the roadway-building 
relationship regardless of ownership/right-of-
way.  In the 4-Lane option, approximately 50% 
of the parcels along Quebec will involve moving 
the roadway move five-feet (or less) closer to 
the building.  Approximately 25% of the parcels 
will see the roadway move between five and ten 
feet closer, and the remaining 25% will see the 
roadway approach the structure by more than 
ten feet.

The likely impact of front yard reductions is 
difficult to determine.  In a series of case studies 
performed on comparable urban arterials in 
Denver, a survey of recent assessor data for 
home sales suggested that front yard setback 

Character Changes.  Under the 4-lane option, approximately 50% of the properties along the study corridor will see the 
roadway move five feet or less closer to the buildings (top set of images); 25% will see the roadway move between five 
and ten feet closer, and the remaining 25% of the properties along the study corridor will see the roadway move more 
than ten feet closer to the buildings.  (bottom set of images)  All images above represent street components only; buffer 
or amenity zone between travel lane and sidewalk could be possible. 

and overall yard size for homes have no impact 
on values.  Rather, value is derived from the 
size of the house and its specific housing 
characteristics.  There is indication, however, 
that while there is no ideal home-to-yard ratio, 
abnormalities such as a nonexistent or very 
small yard could affect market perception and 
value.  There is also indication that public 
improvements, such as sidewalks, trees and 
other public realm enhancements, may offset 
some of the negative effects of adjacency to a 
busy transportation corridor.

Another consideration is the potentially historic 
nature of many of the corridor’s structures, 
identified through assessor’s data as being 
over 50 years old.  Change in context and 
neighborhood character would be a factor in 
determination of impact.
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Parking  
Previous analysis established a parallel bicycle 
route on Syracuse as the preferred approach.  
All alternatives would maintain existing curb 
alignment on Syracuse, and as such would 
require elimination of parking on one side of the 
roadway in order to accommodate a standard 
bike lane on each side. Shared-lane Markings, 
commonly referred to as sharrows, are still under 
consideration, and would require elimination of 
on-street parking along Syracuse; a final decision 
regarding the most appropriate bicycle facilities 
will be made during the design phase of the 
project.

Tree Canopy
As noted previously, several segments of the 
study area have narrow sidewalks or lack 
them entirely. The resulting need to create 
a consistent, standard pedestrian sidewalk 
means that even the more conservative build 
options that stay largely within or make minimal 
change to existing curblines would impact a 
number of existing, mature trees.   Reconfigure 
Quebec 2-Lane and Directional Priority would 
both impact 50 to 60 mature trees.  The 
more extensive roadway changes required in 
Reconfigure Quebec 4 Lane would impact 70 to 

Reconfigure Quebec
2-Lane vs. 4-Lane
The final level of evaluation refined this 
alternative into two separate options, a two-
lane option and a four-lane option.  This 
split acknowledged that on some blocks, 
the required queuing distance from the 
north and the south intersections together 
might stretch almost the entire length of the 
block.  Evaluating both alternatives made it 
possible to determine if returning to a mid-
block 2-lane section actually offered any 
significant advantages from a livability or 
cost point of view.   
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80 mature trees.

Heat Island/Water Quality
Reconfigure Quebec, 2-Lane and Directional 
Priority showed similar levels of increase in 
impervious area; the 2-Lane option would add 
1.7 acres of roadway or sidewalk paving, while 
Directional Priority would add approximately 
1.8 acres.  Both of these figures represent 
an approximately 11% and 12% increase in 
impervious area, respectively.  The similarity in 
these two figures can be attributed to the fact 
that although Directional Priority introduces a 
third-lane to existing two-lane portions of the 
study area, a significant portion of the third 
lane is existing roadway that will be restriped to 
narrower lane widths.

Reconfigure Quebec, 4-Lane would increase 
impervious area by 3.2 acres, approximately 
21% more than existing conditions.

Historic Structures
Seven properties fronting Quebec in the study 
area have been previously surveyed and 
evaluated for inclusion on the NRHP.  Of these 
properties, one is listed, one is contributing 
to district, two are officially eligible, two are 
officially ineligible and one requires additional 
documentation to determine eligibility.  It is 
also important to note that the majority of 
the corridor’s structures are 50 years or older, 
making them potentially historic; buildings may 
be eligible upon individual merits or as part of a 

larger district.

Although none of the alternatives would 
directly impact any structures along the Quebec 
corridor, changes to context and neighborhood 
character would bear on a determination of 
impact to structures listed or eligible to be 
listed on the National Register of Historic 
Places (NRHP).  More detailed analysis of the 
historically significant elements of each structure 
or district, typically documented in a Section 106 
Evaluation, will be necessary to determine the 
difference in impacts between alternatives.

Parks
The Tier 2 analysis noted that all three Build 
alternatives impacted the study area’s parks 
equally. No further difference was noted during 
the Tier 3 evaluation process. 

Drainage
The No Action alternative would have no impact 
to existing drainage patterns and would not 
provide any mitigation to current drainage 
deficiencies.  All three build alternatives 
would include comprehensive drainage 
improvements to address current shortcomings 
and match infrastructure with the increase in 
imperviousness of each particular alternative.  
In this way, Reconfigure Quebec 2-Lane, 
Reconfigure Quebec 4-Lane and Directional 
Priority rank equally on this criterion.
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Implementation   
Tier 3 analysis revisited the original two metrics 
of implementation identified in the study’s 
Purpose and Need:  cost and timeframe.  Cost 
was further broken down into construction costs 
and right-of-way acquisition costs.

Cost
Cost estimates were prepared for order of 
magnitude comparison between alternatives, 
and were not based on detailed design.  
Costs are relative and could fluctuate 
significantly depending on a variety of factors 
and assumptions including but not limited 
to the pricing of materials, reconstruction 
versus rehabilitation of pavements, cost of 
environmental planning and permits, and 
construction cost inflation from time of initially 
programming the project to project procurement 
and construction.  All costs are in 2014 dollars.

Construction costs for the three build 
alternatives were within the same order of 
magnitude, between $13.7 and $16.1 million.  
Since sidewalk, bicycle, transit and curb/gutter 
upgrades are similar in all three options, this 
spread was commensurate with the additional 
roadway paving in each option.

Right-of-way acquisition costs, however, varied 
significantly: $2.0 million, $7.6 million and $2.2 
million for 2-Lane, 4-Lane, and Directional 
Priority, respectively.  Tier 3 analysis calculated 
potential right-of-way acquisition costs in two 
ways, in order to establish a potential spread 
of valuation.  Both methods assumed a cost 
calculation based on the amount of property 
that would be converted to City right-of-way.  
The first, lower-value method used only this 
objective land value, based on recent sale 
prices of comparable properties.  The second, 
higher-value method assumed land value plus 
additional, more subjective additional cost to 
account for change in character/relationship 
between structure and roadway.  
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A few precedent cases exist that provide 
guidance on how property might be treated in 
the instance where structures are not directly 
impacted, but when the overall character or 
feel of the property is arguably different than 
existing conditions.  For this reason, and in 
acknowledgements of the preliminary order-
of-magnitude nature of this estimate, more 
conservative costs were used for this evaluation.  

It should also be noted that at the concept 
level of the present study, no structures would 
be directly impacted in any of the three build 
alternatives and for this reason no properties 
would require mandatory full acquisition.  As 
noted in the ‘front yard’ discussion in Section 
4.3.2.1 of this document, however, there are 
cases in which the roadway-building relationship 
change would be significant enough that the 
owner may prefer to sell the entire property.  
The right-of-way calculation also recognized this 
potential and assumed additional contingency 
costs in that some but not all impacted 
properties may be full instead of partial 
acquisitions.  

Timeframe
Finally, Tier 3 assessed the three build 
alternatives relative to the likelihood of delay in 
implementation.  Factors that may impact timing 
include complexity of the alternative, amount of 
property acquisition, or environmental factors.  
The 2-Lane version of Reconfigure Quebec had 
the least likelihood of delay, the 4-Lane version 
of Reconfigure Quebec had the highest likelihood 
of delay and the 3-Lane Directional Priority had a 
‘medium’ amount of potential delay.  
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4.3.3  Tier 3 Summary
Tier 3 analysis showed the Directional Priority 
alternative to be very similar to Reconfigure 
Quebec 2-Lane in terms of impacts and hard 
costs, but with significantly lower benefits in 
terms of congestion mitigation.   Directional 
Priority failed to meet minimum Level of Service 
standards, and had a much lower longevity for 
the intersections which were improved.  It also 
offered less flexibility for phased implementation, 
and was judged from a user point of view to 
be confusing for motorists.  For these reasons, 
Directional Priority was eliminated at this level of 
screening.

Side-by-side analysis of Reconfigure Quebec’s 
2-Lane and 4-Lane variations was not as clear 
cut.  A higher level of congestion mitigation and 
longer-lasting impact of those improvements 
were a clear advantage of the 4-Lane, while 
lower private property impacts and lower total 
cost were strong points in favor of the 2-Lane 
option.  A more detailed analysis of the finer 
differences between the 2-Lane and 4-Lane 
alternatives was undertaken to formulate a final 
recommendation; these additional elements of 
evaluation are described in the next pages.  
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4.4  Further Screening:  
2-Lane vs. 4-Lane

4.4.1  Lane Efficiency and 
Safety  
Both of these options would introduce two 
through-lanes in each direction at all signalized 
intersections.  Due to the post-intersection 
merge required in the 2-Lane option, however, 
lane utilization would likely result in an uneven 
split, potentially approaching 75/25, as regular 
users avoid the outside lane.   The 4-Lane 

option, in contrast, would likely operate at a 
more evenly distributed 50/50 split.  Although 
this nodal approach of a narrow corridor with 
widened intersections has been successfully 
implemented in other cities, it does demand 
greater attention from motorists and carry 
a higher potential for vehicular or vehicular-
pedestrian conflict.

4.4.2  Transit Expansion
In keeping with the City’s Strategic 
Transportation Plan, this study emphasized 
person-trip mobility with particular attention to 
alternative transportation options. The 4-Lane 

5.  Longevity of congestion mitigation was estimated using an annual growth rate of 1% and a conservative 1.0 Intersection 
Capacity Utilization (ICU) value, to determine the year in which intersections would reach capacity. 

Recommended Preferred 
Alternative
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option would offer the potential for future transit 
enhancements like Bus Rapid Transit (BRT).  
Enhanced transit could also take the form of high 
frequency service with bus-only lanes during 
peak times or other transit service types, which 
would provide a tremendous mobility asset as 
travel demand along the corridor grows.  These 
enhancements would not be an option in the 
2-Lane configuration.

4.4.3  Cost  
At a combined construction and right-of-way 
cost of $24-25 million (2014 dollars), the 
4-Lane option exceeded the $20 million dollar 
cap defined at the initiation of this study.  By 
comparison, the 2-Lane option was estimated 
at a combined total cost of $15.5 - $16.5 million 
(2014 dollars).  In order to determine whether 
financial and livability costs and benefits were 
spread equally along the corridor, a final level of 
analysis examined costs and benefits on a block-
by-block basis.  This analysis also evaluated 
whether phased implementation of the 4-Lane 
option could capture a significant amount of the 
full-corridor benefit.

Intersection Level of Service Analysis indicated 
that relieving congestion back-ups at several 
key intersections could relieve congestion 
at other intersections along the corridor. 
Additional modeling confirmed this theory, with 
enhancements at Colfax, 17th and Montview 
improving congestion at intersections north and 
south of these three worst intersections. 

73 % of TOTAL 
TIME BENEFIT

42% of COST

27% of TOTAL 
TIME BENEFIT

47% of COST

Phased Implementation.  Roadway modeling projects 
that phased implementation of the Context-Sensitive 
4-lane alternative could provide substantial benefit 
within the study area as a whole. Yellow area identifies 
recommended phase 1 improvements, including the 
study area’s three worst intersections:  Colfax, 17th and 
Montview.
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Combining these three intersections with the 
remaining segment from Montview to 26th 
Ave would create a viable construction project. 
LOS modeling and cost evaluation showed 
that almost three-quarters  of the congestion 
mitigation projected for the entire 6th to 26th 
corridor could be achieved by improving just 
this northern segment, for less than half (43%) 
of the total project cost.  In contrast, the 
segment south of Colfax would accrue only 27% 
benefit, but require 47% of the total project 
cost.  Bicycle and pedestrian improvements 
along Syracuse were separated as a stand-alone 
segment, at 11% of total project cost.

4.4.4  Environmental 
Considerations
A high-level analysis of environmental impacts 
was performed as part of the Tier 3 analysis.  
This study focused on environmental resources 
of most concern including historic properties, 
environmental justice neighborhoods and noise 
levels.  This planning-level evaluation made 
recommendations for more detailed analysis in 
the next phase.  

Most of the impacts evaluated are related to 
the physical disturbance that could result from 
implementation of each of the alternatives.  
As a result, the Reconfigure Quebec, 4-Lane 
option has a larger footprint than 2-Lane or 
Directional Priority options, but also offers the 
greatest transportation benefit.  Conversely, the 
Directional Priority alternative, which would have 
the smallest physical impact to areas outside 
the existing transportation right-of-way, has the 
least environmental impact but offers the lowest 
level of congestion mitigation.  The Reconfigure 

Quebec: 2-Lane option has a physical impact 
that is slightly greater than the Directional 
Priority alternative but less than the Reconfigure 
Quebec: 4-Lane option.  

Historic Resources
There are dozens of potential historic properties 
that have not been formally assessed for 
eligibility; these were identified through 
assessor’s data as having been built over 50 
years ago.  A high priority next step will be 
to complete an eligibility assessment and the 
properties of interest.  Historic resources are 
protected under Section 106 of the National 
Historic Preservation Act and also Section 4(f) of 
the 1960 Department of Transportation Act. 

Environmental Justice
Environmental justice (EJ) populations are those 
that have a higher percentage of low-income 
and/or minority residents than the City and 
County of Denver on average. EJ populations are 
present along both sides of Quebec and Syracuse 
Streets. Due to the dispersed nature of the EJ 
population , throughout both corridors, impacts 
to minority and/or low-income households 
are anticipated under any alternative, and 
would not be considered disproportionate. 
These households would also benefit from the 
improved mobility, which includes vehicular, 
transit, pedestrian, and bicycle modes of travel. 
Further study in the next phase will be required 
for this topic.

Noise Levels
A decrease of the curb to building distance could 
result in moving the primary source of noise 
(traffic) closer to the building on that parcel.  
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Relatively speaking, the existing distances from 
curb-to-building in the corridor is already low, 
meaning that noise levels are not expected to 
dramatically change from existing conditions 
to either the 2-Lane or 4-Lane alternative. A 
next step will be to complete a full traffic noise 
assessment in accordance with the most-current 
Noise Analysis and Abatement Guidelines.

It is important to understand that these ratings 
focus solely on key environmental resources, 
and do not take into account other vital decision 
elements such as mobility, safety and feasibility 
for implementation in regard to financial 
considerations.  The ratings serve to inform 
the process as to the potential environmental 
trade-offs and mitigations that will need to be 
balanced with other project goals.  

Implementation Options.  Roadway improvements 
can be grouped or phased in many ways to align with 
availability of future funding.

IMPLEMENTATION
OPTIONS

$25 M

$20 M

$15 M

$10 M

$5 M

$24-25 M 

$9.5-10.5 M 

$10.5-11.5 M 

$400,000

$2-3 M

$2-3 M

Total Cost

Quebec:  North of Colfax

Quebec:  South of Colfax

Syracuse: bike facility

Syracuse: sidewalks

Individual intersections 
(each)

$0 M

Packaging Advantages / Opportunities
Flexible for various funding scenarios
Provides options for implementation

Maximizes benefits/minimizes impacts

4.4.5  Implementation 
Considerations
The size and source of funding for 
implementation was not identified during 
the study process.  Recognizing the value 
of flexibility, and that there are many ways 
to package a large project, post-Tier 3 cost 
estimates also summarized order-of-magnitude 
costs of individual improvements:
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5.1  Funding
This study provides information that is important 
to applying for and meeting the requirements 
of funding sources for the project. The City is in 
the process of exploring internal and external 
funding opportunities, which may include but 
not be limited to Transportation Improvement 
Program (TIP) funds administered by DRCOG 
(Denver Regional Council of Governments, the 
regional metropolitan planning organization), 
federal grants and a potential future City bond 
program.

Many potential funding sources include a 
local match requirement, and the City will 
examine the timing (potentially delaying or 
early scheduling) of standard maintenance and 
upkeep, such as roadway resurfacing, as a way 
to leverage local funds to the greatest extent 
possible.

The timing and extent of implementation 
will depend heavily on available funding, and 
refinement of potential construction packages 
- what to do and when - may help align the 
project with funding requirements.

5.2  Design
5.2.1   Grading and Utilities 
This study looked critically at roadway footprint 
and dimensions, and at the impact potential 
changes would have on adjacent properties 
both from a legal (right-of-way) and character 
(roadway-building relationship) point of view.  
The study did not get into details of grading, 
drainage or utilities.  Above ground, final design 
will need to study existing grades and drainage; 
key issues will be water conveyance during large 
storm events and tying new sidewalks and curbs 
back into existing front yards, whether through 
sloped grading or installation of retaining walls.  

Final design will need to verify existing utilities 
and utility easements, and determine necessary 
utility relocation, and roadway alignment 
adjusted to avoid a costly relocation.  There 
is also the potential for complementary utility 
upgrade projects to be planned in tandem with 
the roadway enhancement project.  These 
projects could be either the addition of new 
utilities or the replacement of facilities nearing 
the end of lifespan or capacity, and would 
capitalize on the planned roadway construction 
to ‘kill two birds with one stone’ by minimizing 
the need for future traffic disruption for a 
second project, and reducing costs by spreading 
mobilization costs across two or more projects.
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5.2.2  Urban Design
Final design will also explore the finer-grain 
details that can really improve livability and 
neighborhood character.  Key issues in this effort 
will include sidewalk, landscape and furnishings.  
While continuous sidewalk will be included in any 
design, the width and placement of the sidewalk 
is still open to discussion and will involve 
careful consideration of the trade-offs between 
community ‘feel’ and quantity of right-of-way 
acquisition.

5.2.3  Design Optimization 
The design reflected in this study represents a 
very conceptual level of information. The results 
of the analysis and conceptual design were used 
to develop comparison-level conclusions. During 
the final design process, an iterative process will 
be used to ensure a balance of public mobility 
and private property needs.

5.2.4  Environmental 
Process and Permits  
If Project Proceeds With Federal 
Funding 
Should the project receive federal funds, a 
study compliant with the National Environmental 
Policy Act (NEPA) would be required through 
a partnership between CDOT and the City 
and County of Denver.  This project would 
likely qualify for an Environmental Assessment 
(EA) or Template EA. However, if the impacts 
are reduced as part of further analysis, a 
Documented Categorial Exclusion (Cat Ex) could 
be applicable. CatEx means a category of actions 
which do not individually or cumulatively have 
a significant effect on the human environment.  
Further consultation with CDOT is required to 
confirm the appropriate level of documentation. 

As advocated by the US Department of 
Transportation (USDOT) legislative authorization 
for federal funding, the City supports the 
planning and environmental processes.  CDOT 
also promotes this approach and has developed 
guidance and procedures for linking planning 
and NEPA.  In accordance with USDOT and 
CDOT’s guidance, the City applied the basic 
principles of NEPA to this planning study.  This 
included the development of a Purpose and 
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Need statement and a range of alternatives that 
were screened through a multi-tiered process. 
This robust planning process resulted in the 
identification and concurrence on the goals and 
objectives of the study, a set of alternatives 
narrowed to one preferred option, and an 
understanding of the environmental resources 
present and potentially impacted. The process 
and associated recommendations were vetted 
with a Technical Working Group of City staff and 
outside agency representatives, an Alternatives 
Optimization Task Force composed of business 
and community organization representatives, 
and the larger public. These entities met 
multiple times over the course of the study to 
provide input on the alternatives and potential 
refinements to alternatives to maximize 
transportation operations while minimizing 
negative impacts. 

At whatever level of environmental analysis, 
that impacts to NEPA requires a wide range 
of resources be examined. Those that were 
identified of most concern in this study 
include: noise, air quality, historic resources, 
parks and open space, land use, right-of-way 
acquisition, hazardous materials, water quality, 
and environmental justice. A level of risk has 
been assigned to environmental resources to 
aid in the identification of the appropriate level 
of NEPA study that could be required as a part 
of the next step in implementing the proposed 

improvements.  

As part of future NEPA analysis, detailed impacts 
of the alternative to each resource will need to 
be identified, as well as mitigation measures to 
alleviate impacts. 

Construction related permits and variances may 
need to be obtained including a Construction 
Access Permit, an Air Pollution Emissions Notice 
Permit, a variance from the City for noise should 
there be construction at night, a Colorado 
Discharge Permit System Permit that includes 
the preparation of a Stormwater Master Plan 
(SWMP), a Construction Dewatering Operations 
Permit, and a Sewer Use and Discharge Permit.

If Project Proceeds Without Federal 
Funding
If no federal funding is involved in design and 
construction, a NEPA study is not required. The 
City would adhere to their right-of-way process, 
comply with their water quality Permit, and 
obtain construction related permits and variances 
as required by the City including an Air Pollution 
Emissions Notice Permit, a variance from the City 
for noise should there be construction at night, 
state permits related to stormwater/drainage 
a Colorado Discharge Permit System Permit 
that includes the preparation of a SWMP, a 
Construction Dewatering Operations Permit, and 
a Sewer Use and Discharge Permit.
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5.3 Right-of-Way 
and Property 
Acquisition
5.3.1  Survey 
A critical element of final design will be 
surveying; all properties abutting Quebec will 
be surveyed to determine exact right-of-way 
and utility locations.  In addition, any properties 
abutting Syracuse that will be impacted by 
new sidewalk or intersection changes, such as 
installation of curbs, relocation of signal poles, or 
changes to curb radii, will also be surveyed.  This 
information will be used as the base of design 
described in the preceding section.

5.3.2  Property Owner 
Meetings and Property 
Acquisition
Property owners will be kept informed and 
invited to comment on the design process, and 
the property acquisition will not begin until 
the final design has been approved by the City 
and received the necessary local, state and/or 
federal approvals.  As noted previously, property 
acquisition will follow the procedures and policies 
defined in the Uniform Relocation Assistance and 
Real Property Acquisition Policies Act of 1970, 
as amended, often referred to as “The Uniform 
Act”.

This legislation is meant to ensure uniform, fair 
and equitable treatment of persons whose real 
property is acquired, and to ensure relocation 
assistance to those persons or entities from 
whom property is acquired. The Uniform Act 
requires that a property appraisal be completed 
prior to negotiations, that the owner is invited to 
accompany the appraiser during the inspection, 
that the owner is provided with a written offer of 
compensation, and that the property is paid for 
prior to possession.  The acquiring agency must 
also pay for property transfer expenses, provide 
relocation assistance for both residential and 
non-residential properties, cover increased costs 
of procuring comparable housing in the case of 
residential properties, and provide a minimum 
90 days’ notice prior to possession.   Additional 
requirements apply and persons interested 
in the process should consult the appropriate 
legislation directly.



Appendix:
Public Outreach

Public and Stakeholder Involvement was specifically conducted to complement 
and support the study’s technical evaluations, and included a broad approach to 
communication strategies to maximize the effectiveness of public and stakeholder 
engagement and understanding.   The communications effort was conducted to 
inform and engage the broadest possible group of stakeholders that live, work and 
travel through the study area, with targeted efforts to engage specific stakeholder 
groups in the study area. This appendix contains the graphics and presentation 
material prepared for public outreach.
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Public Outreach:  Website Materials



98 Quebec Alternatives Analysis



Appendix A:  Public Outreach 99



100 Quebec Alternatives Analysis



Appendix A:  Public Outreach 101



102 Quebec Alternatives Analysis



Appendix A:  Public Outreach 103

Alternative Optimization Task Force #1
Presentation
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Alternative Optimization Task Force #2
Presentation
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Alternative Optimization Task Force #3
Presentation
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Public Meeting #1
Presentation



Appendix A:  Public Outreach 119



120 Quebec Alternatives Analysis

Public Meeting #1
Exhibits
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Public Meeting #2
Exhibits
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