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CHAPTER 1:
INTRODUCTION

Photo from Minneapolis, MN.
This type of neighborhood
bikeway signage is not
recommended for this corridor.

1. Introduction
In 2011, Denver Public Works and Denver Parks and
Recreation published Denver Moves, a plan that
sought to enhance the safety, connectivity, and
comfort of bicycle and multimodal connections in
the Mile High City. Denver Moves called for 270 new
miles of bicycle facilities. One of those facilities is
on West (W) 35th Avenue, which was included in the
plan as a location for a future neighborhood bikeway.

Study Purpose
The City and County of Denver initiated this project
to develop a concept for a neighborhood bikeway
along W 35th Avenue. Neighborhood bikeways, also
referred to as bike boulevards, are low-speed and
low-volume neighborhood streets that prioritize
bicycle travel and enhance safety and access for
people who walk and bicycle. This project focuses
on creating such a street by providing traffic calming
measures, improved crossings, and wayfinding
signage. The goals of this study are to:
●● Provide a comfortable shared roadway for all
types of people who bike
●● Provide priority to people who bike
●● Improve safety for people who bike, walk, and
drive

Context
In the first phase of Denver Moves, Denver striped
28 miles of bike lanes and shared lane markings
and built the 15th Street Bikeway, Denver’s first
protected bicycle facility in 2014. In 2015, the City
is installing 20 miles of bike lanes, constructing a
neighborhood bikeway on Knox Court, completing
bicycle wayfinding signage, installing bike parking,
piloting bicycle signal detection, and developing
this feasibility study simultaneous with two others
that were identified in Denver Moves. As the City’s
population grows and demand for comfortable
bicycle facilities increases, the City continues
to invest in an expanded and enhanced bicycle
network.

Study Area
The study area is in western Denver between Navajo
Street and Sheridan Boulevard on W 35th Avenue
(see Figure 1). The mostly-residential corridor is 2.6
miles long and connects to key bicycle, pedestrian,
and vehicular routes, including downtown Denver.

Study Process and Report
Organization
An assessment of the corridor’s existing conditions
was developed through field visits, data collection
and analysis, public involvement, and City
coordination. Chapters 2 and 3 provide an overview
of existing conditions and public engagement.

Neighborhood Bikeways Pioritize Bicycle Travel
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The study methodology, outlined in Chapter 4,
includes a toolbox of possible treatments that
was developed using national best practices,
Denver’s Bike Boulevard Design Guidelines, and
City coordination. Initial recommendations were
developed using the possible treatment toolbox
and an understanding of issues and characteristics
along the corridor. Initial recommendations were
reviewed and refined based on City coordination.
Recommended proposals were presented to the
public for their input.

Chapter 5 includes final recommendations and
provides a summary, by location, of observed and
reported issues and anticipated impacts. Final
recommendations are also shown graphically in the
Concept Plans in Appendix A.
Implementation considerations, including cost
estimates and recommended phasing, are included
in Chapter 6.

A Neighborhood Bikeway in Minneapolis, MN
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2. Existing Conditions
Neighborhood Characteristics
The study area spans east-west across two
neighborhoods in west Denver: Highland and
West Highland. As shown in Figure 1, the corridor
consists of single family residences and commercial
activity concentrated along N Tennyson Street, W
33rd Avenue (near N Tejon Street), W 32nd Avenue
(roughly between N Clay Street and N Tejon Street),
and N Tejon Street.
The neighborhood consists mostly of single-family
detached houses and several elementary schools,
including Sandoval, Bryant-Webster, and Edison.
The corridor is an important route for access
to downtown, Lower Highland (LoHi), and west
Highland while also providing key linkages to Sloans
Lake, Berkeley and Rocky Mountain Lake Parks,
Wheat Ridge, Edgewater, Arvada, Clear Creek Trail,
and retail and neighborhood destinations.

Churches
There are several churches near the corridor,
including:
●● Park Church, 3025 W 37th Avenue
●● Our Lady of Mt Carmel Church, 3549 Navajo
Street
●● Christiana Maranatha Iglesia, 3605 Pecos Street
●● Our Lady of Guadalupe Church, 1209 W 36th
Avenue
●● A New Beginning Pentecostal, 2201 W 34th
Avenue
●● Park Church, 3025 W 37th Avenue

Schools
Understanding where schools are located helps
inform recommendations for comfortable and safe
facilities for children to walk and bike along. The
project team coordinated with several of the Study
Area schools to better understand their needs. The
following schools lie within the project area.
●● Edison Elementary School: Edison Elementary
is located on W 35th Avenue between Perry
and Quitman Streets. The School Principal,
Sally Whitelock, expressed an interest in having
more students walking and biking to school, but
understands that more than half of the student
population lives outside the school boundary
and therefore lives too far away to walk. Of the
560 students at Edison Elementary, 270-280
students are dropped off and picked up between
the hours of 8:30 - 8:50 AM and 3:30 - 3:45 PM.
There is vehicular congestion near the school
during the morning and afternoon drop-off.
Principal Whitelock expressed support of safety
improvements with minimum parking losses.
●● Sandoval Elementary: Sandoval Elementary is
located on Wyandot Street between W 36th and
37th Avenues. The Community Liaison, Ericka
Soto Diaz, explained that many students walk
to school and are accompanied by a parent.
The school has recently hired a crossing guard
to work between 8:45 and 9:00 am and again
in the afternoons between 3:45 and 4:00 pm.
Many students live east and south of the school,
so they cross W 35th Avenue. The School has
asked the City to add more signage reminding
motorists of the school zone. A dynamic speed
monitor display has recently been installed.
●● Bryant-Webster Elementary School: BryantWebster Elementary School is located on Quivas
Street between W 36th and 37th Avenues.
●● Pecos Head Start Center: The Pecos Head
Start Center is located between W 35th and 36th
Avenues on Pecos Street.

Our Lady of Mt. Carmel Church
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School bus routes, while subject to change, were
provided by the Director of Transportation Options
for Sandoval and Edison Elementary schools
(Webster-Bryant does not have bus service). There
are currently no buses that are routed on W 35th
Avenue.

Street Network Characteristics
W 35th Avenue is designated as a local street and
bicycle route by the City. This corridor attracts
recreational riders, commuters, and children. W
35th Avenue is a low-volume street with a posted
speed of 25 miles per hour (mph). The corridor
contains both stop-controlled and signal-controlled
intersections. As seen in Figure 1, the following
intersections of W 35th are signal-controlled:
●● Zuni Street
●● Federal Boulevard
●● Lowell Boulevard
●● Sheridan Boulevard

The 2015 average daily traffic (ADT) volumes
range from 794 to 1,359 vehicles per day. The
City classifies the majority of cross streets within
the study area as local streets. That said, major
commuter routes intersect the corridor, providing
fast connections to the city center for people
traveling by car but more stressful crossings for
people walking and biking. The four busiest cross
streets within the corridor, based on available data,
are (from west to east):

marked crosswalks including pedestrian countdown
signals.
W 35th Avenue connects to the citywide bicycle
network through bike lanes, shared lane markings, or
wayfinding signage on the following streets:
●● Tennyson Street
●● Perry Street
●● Clay Street
●● Zuni Street
●● Tejon Street
●● Navajo Street

Traffic Safety
Between 2009 and 2013 there were a total of six
bicycle/motor-vehicle crashes and three pedestrian/
motor-vehicle crashes reported along W 35th
Avenue. Between 2010 and 2014 there were a total
of 146 vehicle/vehicle crashes in the corridor. The
highest crash locations were at Federal Boulevard
(26 crashes), Tejon Street (12 crashes), Pecos and
Bryant Streets (10 crashes each), and Sheridan
Boulevard (8 crashes) (see Table 1).

●● Sheridan Boulevard (34,000 ADT) which serves
as the project’s western terminus1
●● Lowell Boulevard (7,700 ADT) 2
●● Irving Street (11,900 ADT)3
●● Federal Boulevard (39,000 ADT)4

Bicycle and Pedestrian Network
Due to the land uses, gridded street network,
seamless east-west connection, and low-volume
local streets, a number of people choose to walk and
bike the corridor. The study area also has a strong
pedestrian network consisting of sidewalks, some
marked crosswalks, and engaging land uses. At the
signalized intersections within the corridor, there are
1

2012 ADT volumes from Google Earth Pro.

2

2008 ADT volumes from Google Earth Pro.

3

1992 ADT volumes from Google Earth Pro.

4

2012 ADT volumes from Google Earth Pro.

A Person and Dog Cross W 35th Avenue at Lowell
Boulevard
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Intersection
of W 35th

Bicycle Crashes
(2009-2013)

Pedestrian Crashes
(2009-2013)

Navajo

Vehicular Crashes
(2010-2014)
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Osage

1

5

Pecos

1

10

Quivas

2

Shoshone

2

Tejon

1

12

Vallejo

1

Wyandot

4

Zuni

4

Alcott

3

Bryant

1

10

Eliot

2

3

Federal

1

26

Grove
Irving

8
1

9

Julian

3

Lowell

3

Meade

2

Osceola

4

Perry

5

Quitman

1

Raleigh

1

Stuart

1

Tennyson

1

Utica

1

1

Wolff

2

Vrain

4

Yates

1

Zenobia

3

Sheridan

8

Total

6

3

146

Note: Includes data from the City and County of Denver only. Additional records may yield higher numbers.

Table 1: Crash History within the Corridor
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Traffic Speeds and Volumes
The City collected traffic data including turning
movement counts at seven intersections, ADT and
speed measurements at seven locations, and gaps
studies at two intersections in July 2015. The data
is included in Appendix C, and the highlights are
summarized in Figure 2.
85th percentile speeds ranged from 18 to 29 mph. In
all cases, ADT was below 1,500. Though community
members engaged in the project reported vehicular
speeding issues (see Chapter 3 and Appendix
B), data collected during the project did not
demonstrate a substantial speeding problem.
Measured traffic speeds suggest that the street
could be calmed with modest treatments to provide
an environment that is attractive to people riding
bicycles.
Crossing Analysis
While the traffic volumes along W 35th Avenue
are modest, the proposed bikeway does cross
a number of busy streets. Arterial and collector
traffic crossings with high traffic volumes that are
not signalized can be particularly challenging for
pedestrians and bicyclists. The two streets that fall
into this category are Irving Street and Tejon Street.
Because of this challenge, a traffic gap analysis was
performed as part of the July 2015 traffic counts
(see Appendix C).
The arterial or collector crossing that poses the
biggest challenge for W 35th corridor users is
the uncontrolled crossing of Irving Street. This
crossing was analyzed for acceptable gaps with
existing traffic conditions. The crossing distance
for pedestrians using the skewed crosswalks is 50
feet, and a walking speed of 3.5 feet per second was
used to determine a minimum acceptable gap of 15
seconds. A common acceptable level of service for
pedestrian gaps is 60 gaps per hour. This equates
to an average pedestrian wait time of 60 seconds to
find an acceptable gap in traffic to cross the street
safely.

Using this measure and comparing actual observed
gaps on Irving Street between the hours of 7:00 am
and 8:00 pm, only three out of 13 hours provided
adequate gaps for pedestrians to cross comfortably.
The proposed median refuge islands will improve
this condition by allowing pedestrians and bicyclists
to cross one direction of traffic at a time (see
Chapter 5).
A similar evaluation was performed at the crossing
of Tejon Street and results showed adequate gaps
for pedestrians to cross safety during all hours of
the day.

Parking Utilization
On-street parking counts were completed three
times as to assess parking availability during three
times of the week. Counts were completed along the
length of the corridor on Tuesday (2/3/15), at 3:00
pm, on Sunday (3/9/15) at 11:45 am as to capture
church attendance, and Thursday (4/22/15) at 2:30
am as to capture parking utilization overnight. Table
2 provides the parking utilization per block during
each time period.5
While some blocks experience a high demand for
on-street parking (such as the Quivas and Shoshone
blocks during the Thursday early morning count),
parking demand drops just a few blocks to the
east or west. This suggests that there may be
particular blocks that are challenging for parking at
certain times, but that on-street parking is generally
available within the corridor. Public input, however,
revealed that parking availability is a concern.

5 Parking capacities were calculated by measuring block lengths
in Google Earth and an assumed parking stall length of 22’ as
per the Manual on Uniform Traffic Control Device (MUTCD) 2009
standards (http://mutcd.fhwa.dot.gov/htm/2009/part3/fig3b_21_
longdesc.htm).
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Figure 2: Average Daily Traffic and Speeds (2015)
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Measured 85th
Percentile Speeds
Under 25 MPH

Measured 85th
Percentile Speeds
Between 26 - 29 MPH

Note: traffic volumes shown based on data collected in July 2015 and assumptions made by the project team.
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Field Visit
The project team, including members from the
City and the consultant team, conducted a field
visit and bike tour on February 3, 2015. Attendees
rode bicycles along the length of the corridor on a
Tuesday afternoon. The weather was sunny and
around 60 degrees. During the tour, the project team
noted street characteristics (physical geometry
and operational qualities) relative to the suitability
of W 35th Avenue as a neighborhood bikeway.
As part of that discussion, the team discussed
potential physical and operational treatments. This
discussion, along with subsequent coordination with
the City, informed initial recommendations.

Project Team Reviews Existing Conditions During a Field Visit
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W 35th Ave Block

Tuesday PM
Utilization (2/3/15)

Thursday AM
Utilization (4/22/15)

Navajo to Osage

24%

59%

18%

Osage to Pecos

16%

16%

32%

Pecos to Quivas

8%

12%

15%

Quivas to Shoshone

29%

61%

82%

Shoshone to Tejon

48%

67%

74%

Tejon to Vallejo

57%

57%

48%

Vallejo to Wyandot

4%

33%

22%

Wyandot to Zuni

10%

14%

29%

Zuni to Alcott

27%

31%

50%

Alcott to Bryant

19%

62%

27%

Bryant to Clay

8%

63%

79%

Clay to Decatur

30%

41%

52%

Decatur to Eliot

31%

38%

34%

Eliot to Federal

75%

25%

25%

Federal to Grove

14%

35%

37%

Grove to Irving

5%

34%

43%

Irving to Julian

23%

28%

49%

Julian to Lowell

14%

26%

40%

Lowell to Meade

23%

23%

38%

Meade to Newton

0%

0%

0%

Newton to Osceola

11%

0%

0%

Osceola to Perry

17%

17%

11%

Perry to Quitman

20%

13%

27%

Quitman to Raleigh

20%

13%

33%

Raleigh to Stuart

11%

11%

5%

Stuart to Tennyson

11%

32%

26%

Tennyson to Utica

27%

82%

64%

Utica to Vrain

18%

23%

40%

Vrain to Wolff

8%

24%

29%

Wolff to Yates

20%

54%

49%

Yates to Zenobia

13%

15%

21%

Zenobia to Sheridan

0%

33%

33%

Table 2: W 35th Avenue Parking Utilization (2015)
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Sunday AM
Utilization (3/9/15)

CHAPTER 3:
public engagement

3. Public Engagement
Public outreach for the project focused on educating
the community about the project, establishing
a baseline understanding of existing needs and
opportunities, and talking with the community about
proposed improvements. Activities included two
presentations/listening sessions at the Registered
Neighborhood Organizations (RNOs) within the
project boundary and one public Open House. These
meetings helped to share the project’s scope, learn
from neighbors about the corridor issues, focus the
project recommendations, and obtain feedback on
recommendations. The project team presented and
discussed the project with the community at the
following meetings:
●● Highland United Neighborhoods, Inc., 3/17/15
●● West Highland Neighborhood Association,
5/5/15
●● Project Open House, 9/1/15

Attendees included residents from Highland, Lower
Highland, City Councilor Susan Shepherd, and
members of the bike community.
Outreach to the study area RNOs, BikeDenver,
Bicycle Colorado, the Wheat Ridge Active
Transportation Advisory Team, Streetsblog Denver,
the project contact list, and local bike shops brought
attendees to the meetings. The project flyer, in
English and Spanish, was posted to the City’s
neighborhood bikeway website along with handouts
and summaries from each of the meetings.
Public comments submitted to the City
were considered by the project team, both in
understanding exiting needs and opportunities and
in obtaining feedback on proposed improvements.
See Appendix B for a summary of public
engagement and input.

Highland United Neighbors, Inc.
(HUNI)
The Highland Neighborhood is represented by
the Highland United Neighbors, Inc. (HUNI) which
spans lower and upper highland between I-25, Speer
Boulevard, Federal Boulevard, W 38th Avenue, and
one block of Inca Street.
A neighborhood-wide HUNI survey conducted
in 2014 provided some background on the
community’s attitudes and desires concerning
transportation in the highland. The survey and
comments were culled for any information related
specifically to walking, biking, and the W 35th
Avenue corridor. Project-related themes in the survey
responses and comments are about sight distances,
parking, and encouraging neighborhood mobility.
●● Sight distance: respondents asked to limit
parking close to intersections to improve visbility
and intersection safety.
●● Parking: parking was a common concern
for community members. Residents desire
convenient parking for residents and visitors.
●● Walkability should be encouraged as to reduce
the demand for driving to and parking at the
area’s restaurants.
●● When residents were asked “What would you
like to keep or bring back to the neighborhood?”
answers included bike lanes, walking paths, and
keeping a “small town” and neighborhood feeling.

At the March 17 meeting, the project team
discussed the project scope, what neighborhood
bikeways are, and what they knew so far about
the corridor. Approximately 25 attendees
expressed support and enthusiasm for the
project. A local business created a social media
hashtag – #RideOn35th – to be used for the
project. Citizens voiced concerns about:
●● Vehicular speeds
●● Limited sight distances, especially at Tejon
Street
●● Limited parking between Perry Street and Lowell
Boulevard
●● Poor pavement quality along the corridor
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West Highland Neighborhood
Association (WHNA)
The study area also spans the West Highland
Neighborhood which is represented by the
West Highland Neighborhood Association. This
neighborhood is bounded by Sheridan Boulevard
(and Wheat Ridge, Colorado) on the west, W 38th
Avenue to the north, and Federal Boulevard to
the east. The City attended a WHNA meeting in
February 2015 to introduce the project and answer
questions. No formal presentation was made, and
comments were not formally recorded.

Salvagetti Bicycle Shop Tweet from HUNI Meeting

On Tuesday, May 5, 2015 the project team presented
at a WHNA meeting. There were approximately 60
people in attendance. Overall, attendees support
improvements to benefit safety for all people
walking and riding bicycles. There was a clear
desire for improved visibility (including on-street
lighting), clearer pavement markings, and improved
connections to downtown near the I-25 underpass.
Other issues discussed included:
●● Vehicular speeds, particularly in some sections
of the corridorTraffic calming needed at W 35th
Avenue and Lowell Boulevard
●● Issues with detection and timing at signalized
intersections (Irving Street, Federal Boulevard,
and others)

Attendees at WHNA Meeting

West 35th Avenue Neighborhood Bikeway Feasibility Study
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Open House
The City held a public Open House on Tuesday,
September 1, 2015 to discuss proposed
improvements to W 35th Avenue with the
community. The City presented recommendations
on presentation boards and asked for feedback on:
●● Geographic priorities
●● Most desired type of neighborhood bikeway
treatment
●● General neighborhood bikeway reactions

Over 70 people attended the meeting, held at
Salvagetti Bicycle Workshop. Attendees were in
support of creating a neighborhood bikeway along
W 35th, and particularly liked the substantial length
of the corridor, its connectivity, and proposed
treatments such as traffic circles to calm traffic and
median refuges to improve visibility. Attendees voted
the corridor segment between Lowell and Federal
Boulevards (Zone 3, as discussed in Chapter 4), as
the number one segment to implement first. Specific
comments are included in Appendix B.

Open House Participants
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methodology

4. Methodology
Chapter 1 describes the overall study process.
As noted, recommendations were developed by
understanding existing needs and opportunities, by
identifying desired design outcomes, by applying a
variety of tools and relevant design references, and
by coordinating with the City and public.

Design Outcomes
The following specific design goals and outcomes
were established for the W 35th Avenue corridor:
●● Maintain less than 1,500 motor vehicles per day
on the street
●● Maintain motor vehicle speeds at or under 25
mph

●● National Association of City Transportation
Officials (NACTO) Urban Bikeway Design Guide
●● City of Seattle Typical Traffic Circle Design1

School Zones
A defining characteristic of the W 35th Avenue
corridor is the number of K-12 schools and
other children-focused facilities along the street.
Neighborhood bikeway and traffic calming
treatments appropriate for school zones are ones
that manage vehicular speed and prioritize comfort
and safety for those who walk and bike to school.
Treatments must be appropriate for bicyclists and
pedestrians of all ages and abilities. These can
include:

●● Help people cross busy streets comfortably

●● Intersection traffic control

●● Efficiently get people where they want to go

●● Crosswalks

These outcomes are similar to bike boulevard
practices in cities where bike boulevards are used
extensively such as Portland, Oregon.

●● Curb Extensions
●● Rectangular rapid flashing beacons
●● Pedestrian hybrid beacons (also known as
HAWK beacons)

Design Toolbox

●● Other speed management techniques

Based on the project team’s experience with
neighborhood bikeway implementation, the
Neighborhood Bikeway Treatment Toolbox shown
in Figure 3 was developed. The issues listed in this
figure are specific to the W 35th Avenue corridor,
and the potential treatments listed are applicable
to those issues. This Toolbox was a starting point
for recommendations, and could potentially be
used by the City for other neighborhood bikeway
implementation. Site-specific recommendations
were developed by analyzing existing physical
constraints and opportunities, discussing
possibilities with the City, and using engineering
judgement.
The following design references were used to
develop neighborhood bikeway concepts:
●● City and County of Denver Bike Boulevard
Design Guidelines
●● Manual on Uniform Traffic Control Devices
(MUTCD) (2009 update)

18

1

http://www.seattle.gov/transportation/ntcp_design.htm

Potential Treatments to Address Issues
Issues

Lack of Bicycle
Comfort and
Convenience

Bikeway
Pavement
Markings

Stop Sign
Modifications

X

X

Curb
Extensions

X

Bicycle Delay

Traffic
Circles

Diversion/
Turn
Restrictions

Bicycle
Signal
Detection

Median
Refuge
Island

Neighborhood
Bikeway
Signage

Wayfinding
Signage

X

X

X

X

X

X

X
X

Inconvenient
Signal Timing
Unclear Queuing
Space
Conflicts and/or
Crashes

X
X

Vehicular
Speeding
Limited Traffic
Gaps

X

X

X

X

X

X

X

X

X

X

X

X

X

Pedestrian
Issues

X

X

Limited Visbility

X

X

X

Figure 3: Neighborhood Bikeway Treatment Toolbox
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Bikeway Pavement Marking

Bicycle Signal Detection

Traffic Circle

Diversion/Turn Restriction at Intersection

Bike Box

Median Refuge Island

Curb Extensions

Wayfinding Signage

CHAPTER 5:
Recommendations

5. Recommendations
Using the methodology described in Chapter 4,
initial and final recommendations were developed.
The following pages include a summary of each
intersection, by zone, with observed and reported
issues, recommendations, and anticipated impacts.
Final recommendations are shown graphically in the
Concept Plans in Appendix A.
There are a total of 32 intersections along the 2.6mile corridor. For analysis purposes, the corridor
was divided into six logical zones (shown in Figure
4) which have two distinct character types:
●● Zone 1: Sheridan Boulevard to Tennyson Street
(Traffic Calming Zone)
●● Zone 2 Tennyson Street to Lowell Boulevard
(School Zone)
●● Zone 3: Lowell Boulevard to Federal Boulevard
(Traffic Calming Zone)
●● Zone 4: Federal Boulevard to Zuni Street (Traffic
Calming Zone)
●● Zone 5: Zuni Street to Tejon Street (School Zone)
●● Zone 6: Tejon Street to Navajo Street (School
Zone)

Before recommendations are implemented, the full
range of impacts should be considered including
those to traffic circulation and emergency services;
this will require coordination with various City
departments.
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West 35th Avenue Study Zones
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Zone 1: Sheridan Boulevard to Tennyson Street
Intersection Observed/Reported Issues
Sheridan
Boulevard

Zenobia
Street

Recommendations

●● Bicyclist queuing space
is not clearly defined

●● Bike box

●● Eight vehicular crashes
(2010-2014)*

●● Revised striping for
westbound (WB)
approach

●● Three vehicular crashes
(2010-2014)

●● Bike detection at signal

●● Traffic circle with stop
signs for Zenobia Street

Anticipated Impacts
●● Increases bicycle
comfort by providing a
dedicated facility/space
●● Defines queuing space
●● Traffic calming by
horizontal deflection
●● Potential to reduce
crashes/conflicts by
slowing vehicles

Wolff Street

●● All-way stop signs slow
bicycle speeds along
W 35th Avenue, thus not
giving priority to people
who bike

●● Traffic circle with stop
signs for Wolff Street

●● Traffic calming by
horizontal deflection

●● Two vehicular crashes
(2010-2014)

Utica Street

●● Stop signs along W 35th
Avenue slow bicycle
speeds, thus not giving
priority to people who
bike

●● Increases bicycle
convenience by removing
stop condition

●● Potential to reduce
crashes/conflicts by
slowing vehicles
●● Traffic circle with stop
signs for Utica Street OR
●● Stop sign re-orientation

Either option:
●● Increases bicycle
convenience by removing
stop condition
●● Modification of overall
traffic pattern

●● One bicycle-motor
vehicle crash (20092013)

Traffic circle:

●● One vehicular crash
(2010-2014)

●● Traffic calming by
horizontal deflection
●● Potential to reduce
crashes/conflicts by
slowing vehicles

Tennyson
Street

●● Northeast corner is
inconsistent with others
at the intersection
●● Large turn radius
detracts from pedestrian
experience
●● One vehicular crash
(2010-2014)

●● Curb extension on
northeast corner (modify
curb to match other
corners – no extension
beyond connecting
curbline)

●● Traffic calming by
slowing turning vehicle
speeds
●● Increases comfort
for people walking
by reducing crossing
distance
●● Improves visibility

*Includes crash data from the City and County of Denver only. Additional records may yield higher numbers.
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Zone 2: Tennyson Street to Lowell Boulevard
Intersection Observed/Reported Issues
Raleigh
Street

●● Main corridor for kids
walking to school

Recommendations
●● Traffic circle with stop
signs for Raleigh Street

●● One vehicular crash
(2010-2014)

Quitman
Street

●● Main corridor for kids
walking to school

Anticipated Impacts
●● Traffic calming by
horizontal deflection
●● Potential to reduce
crashes/conflicts by
slowing vehicles

●● Curb extensions on all
corners

●● One vehicular crash
(2010-2014)

●● Traffic calming
●● Increases comfort for
people walking
●● Potential to reduce
crashes/conflicts
●● Improves visibility
●● More costly
improvement compared
to other types

Perry Street

●● Main corridor for kids
walking to school

●● Curb extensions on all
corners

●● Five vehicular crashes
(2010-2014)

●● Traffic calming
●● Increases comfort for
people walking
●● Potential to reduce
crashes/conflicts
●● Improves visibility
●● More costly
improvement compared
to other types

Newton
Street

●● Main corridor for kids
walking to school

●● Traffic circle at Newton
Street with stop signs for
Newton Street

●● Traffic calming by
horizontal deflection
●● Potential to reduce
crashes/conflicts by
slowing vehicles

West 35th Avenue Neighborhood Bikeway Feasibility Study
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Intersection
Lowell
Boulevard

Observed/Reported Issues
●● Intersection alignment
limits visibility and
makes for an unclear
delineation of space for
users
●● Heavily-used walking/
running area and a main
corridor for kids walking
to school
●● Three vehicular crashes
(2010-2014)

Recommendations
●● Curb extension on
northwest corner
●● Bike boxes
●● Revised striping to
include bicycle crossing
markings and realigned
centerline
●● Bike detection at signal
●● Signal retiming

Anticipated Impacts
Curb extension:
●● Decrease turning radius
for SB to WB vehicles,
slowing vehicles
●● Increases comfort
for people walking
by reducing crossing
distance
●● Potential to reduce
crashes/conflicts
●● Improved visibility

Bike boxes and revised
striping:
●● Defines queuing space
and crossing space
●● Increases bicycle
comfort by providing a
dedicated facility/space
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Zone 3: Lowell Boulevard to Federal Boulevard
Intersection
Julian
Street

Observed/Reported Issues
●● Stop signs along W 35th
Avenue slow bicycle
speeds, thus not giving
priority to people who
bike

Recommendations
●● Traffic circle at Julian
Street with stop signs
for Julian Street

Anticipated Impacts
●● Increases bicycle
convenience by removing
stop condition
●● Traffic calming by
horizontal deflection

●● Three vehicular crashes
(2010-2014)

●● Potential to reduce
crashes/conflicts by
slowing vehicles
●● Modification of overall
traffic pattern

Irving Street

●● Reported few gaps in
traffic along Irving and
no traffic control for
Irving make it difficult to
cross this collector street
●● An analysis showed
that there are limited
gaps for pedestrians to
cross Irving Street (see
Chapter 3)

●● Median refuge diverter
●● Crosswalks
●● Revised striping
including bicycle
crossing markings and
bike lanes

●● One bicycle-motor
vehicle crash (20092013)

●● Limited visibility for
people who bike to
cross Federal due to
intersection alignment
●● No bike detection makes
it difficult to cross this
intersection unless
there is a motor vehicle
present (comment
received in early 2015,
prioir to implementing
bicycle detection)

●● Traffic calming by
deflecting traffic and
introducing friction
●● Potential to reduce
crashes/conflicts by
providing a waiting space/
visibility for bicyclists
●● Reduces cut-through traffic
along W 35th Avenue
●● Modification of traffic
pattern (See Irving Street
Recommendations
section in this Chapter)

●● Nine vehicular crashes
(2010-2014)

Federal
Boulevard

●● Improves pedestrian
experience by reducing
crossing distance

●● Signal detection
has recently been
implemented as part of
a City-led pilot project,
along with intersection
restriping.

●● N/A

●● Monitor user
behavior and overall
performance.

●● One bicycle-motor
vehicle crash (20092013)
●● 26 vehicular crashes
(2010-2014)
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Zone 4: Federal Boulevard to Zuni Street
Intersection
Decatur
Street

Observed/Reported Issues
●● Stop signs along W 35th
Avenue slow bicycle
speeds, thus not giving
priority to people who
bike

Recommendations
●● Traffic circle at Decatur
Street with stop signs for
Decatur Street OR
●● Stop sign re-orientation

Anticipated Impacts
Either option:
●● Increases bicycle
convenience by
removing stop condition
●● Modification of overall
traffic pattern

Traffic circle:
●● Traffic calming by
horizontal deflection
●● Potential to reduce
crashes/conflicts by
slowing vehicles

Clay Street

●● Stop signs along W 35th
Avenue slow bicycle
speeds, thus not giving
priority to people who
bike

●● Traffic circle at Clay
Street with stop signs for
Clay Street

●● Improves bicycle
convenience by
removing stop control
●● Traffic calming by
horizontal deflection
●● Potential to reduce
crashes/conflicts by
slowing vehicles
●● Modification of overall
traffic pattern

Alcott Street

●● Three vehicular crashes
(2010-2014)

●● Traffic circle at Alcott
Street with stop signs for
Alcott Street

●● Improves bicycle
convenience by
removing stop control
●● Traffic calming by
horizontal deflection
●● Potential to reduce
crashes/conflicts by
slowing vehicles

Zuni Street

●● Potentially limited
visibility for people who
bike across Zuni
●● Four vehicular crashes
(2010-2014)
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●● Bike detection at signal

●● Increases comfort for
people biking

Zone 5: Zuni Street to Tejon Street
Intersection
Wyandot
Street

Observed/Reported Issues
●● Main corridor for kids
walking to school
●● Reported crashes
and “rolling” stops.
Suggested traffic
calming or different stop
sign treatment (HUNI
Survey).

Recommendations
●● Traffic circle at Wyandot
Street with stop signs for
Wyandot Street OR
●● Stop sign re-orientation

Anticipated Impacts
Either option:
●● Increases bicycle
convenience by
removing stop condition
●● Modification of overall
traffic pattern

Traffic circle:

●● Four vehicular crashes
(2010-2014)

●● Traffic calming by
horizontal deflection
●● Potential to reduce
crashes/conflicts by
slowing vehicles

Tejon Street

●● Reported few gaps in
traffic along Tejon and
no traffic control for
Tejon make it difficult to
cross this street
●● Main corridor for kids
walking to school
●● Limited visibility for
people who bike across
Tejon Street. Attendees
at the HUNI meeting
were in support of
removing on-street
parking to increase sight
distance.

●● Crosswalks
●● Median refuge island

●● Improves pedestrian
experience by reducing
crossing distance
●● Traffic calming by
deflecting traffic and
introducing friction
●● Potential to reduce
crashes/conflicts by
providing a waiting
space/visibility for
bicyclists
●● Removal of 8-10 parking
spaces on Tejon Street
●● Improve sight lines

●● Reported concerns
about a lack of on-street
parking
●● One bicycle-motor
vehicle crash (20092013)
●● 12 vehicular crashes
(2010-2014)

West 35th Avenue Neighborhood Bikeway Feasibility Study
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Zone 6: Tejon Street to Navajo Street
Intersection
Shoshone
Street

Observed/Reported Issues
●● Main corridor for kids
walking to school.
●● Lack of crosswalk
detracts from pedestrian
visibility and vehicle
yielding

Recommendations

Anticipated Impacts

●● Crosswalks across
Shoshone Street at W
35th Avenue

●● Improves pedestrian
experience by increasing
visibility

●● Traffic circle at Quivas
Street with stop signs for
Quivas Street

●● Improves bicycle
comfort by removing
stop control

●● Many stop signs
between Shoshone and
Navajo
●● Two vehicular crashes
(2010-2014)

Quivas
Street

●● Main corridor for kids
walking to school.
●● Stop signs along W 35th
Avenue slow bicycle
speeds, thus not giving
priority to people who
bike

●● Traffic calming by
horizontal deflection
●● Potential to reduce
crashes/conflicts by
slowing vehicles

●● Two vehicular crashes
(2010-2014)

Osage
Street

●● Main corridor for kids
walking to school.
●● Stop signs along W 35th
Avenue slow bicycle
speeds, thus not giving
priority to people who
bike

●● Modification of overall
traffic pattern
●● Traffic circle at Osage
Street with stop signs for
Osage Street

●● Traffic calming by
horizontal deflection
●● Potential to reduce
crashes/conflicts by
slowing vehicles

●● One pedestrian-motor
vehicle crash (20092013)

●● Modification of overall
traffic pattern

●● Five vehicular crashes
(2010-2014)

Navajo
Street

●● Stop signs along W 35th
Avenue slow bicycle
speeds, thus not giving
priority to people who
bike
●● Lack of crosswalk
detracts from pedestrian
visibility and vehicle
yielding
●● Seven vehicular crashes
(2010-2014)
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●● Improves bicycle
comfort by removing
stop control

●● Crosswalks across W
35th Avenue at Navajo
Street

●● Improves pedestrian
experience by increasing
visibility

Irving Street Recommendation
Changes in traffic circulation proposed by the
project include eliminating east/west through
movements on W 35 Avenue at Irving Street by
adding a median diverter. These movements will
instead be routed to turn right onto Irving. The peakhour turning movement volumes indicate that the
through and right turn volumes are very low and
when combined they are still easily accommodated
in one travel lane. In the morning peak hour the
combined flow in the westbound direction is 11
vehicles per hour (vph) and 82 vph in the eastbound
direction. During the evening peak hour the totals
are 77 and 56 vph respectively for the WB and EB
directions.

where bicyclists should be riding which promotes
more comfortable shared use environment for all
users.
Similarly, the MUTCD guidelines explain that shared
lane markings are used to assist bicyclists with the
lateral positioning in lanes that are too narrow for a
motor vehicle and bicycle to travel side by side in the
same travel lane, alert road users to the presence of
bicyclists, and encourage safe passing of bicyclists
by motorists.
MUTCD and NACTO guidance include:
●● If used in a shared lane with on-street parallel
parking, shared lane markings should be placed
so that the centers of the marking are at least
11 feet from the face of the curb, or from the
edge of the pavement where there is no curb
(MUTCD).
●● On streets such as W 35th Avenue with posted
speeds of 25 mph, preferred placement is in the
center of the travel lane to minimize wear and to
encourage bicyclists to occupy the full travel lane
(NACTO).

Irving Street Recommendation

Pavement Markings and Signage
In addition to the recommendations included in the
tables, shared lane markings, neighborhood bikeway
identification signage, and wayfinding signage
should also be incorporated throughout the corridor.
Assumptions for these treatments are included in
the project cost estimate in Chapter 6.

Shared Lane Markings
The provision of shared lane markings serve to
brand a neighborhood bikeway, raise awareness of
the designated route, and encourage new users.1
According to NACTO, shared lane pavement
markings encourage people on bicycles to properly
position themselves in the roadway. This reinforces

●● Shared lane marking should be placed
immediately after an intersection and spaced
at intervals not greater than 250 feet thereafter
(MUTCD).
●● Shared lane markings can be staggered by
direction to provide a greater density (NACTO).
●● The standard sized Shared Lane Marking is 112
inches long, and 40 inches wide.

Wayfinding and Signage
The City has developed wayfinding guidance as
part of a separate effort. The Bicycle Wayfinding
Procedural Memo (Draft, 2015) “establishes a
comprehensive, consistent, and recognizable
wayfinding system for all bicycle facilities in
Denver. It guides City departments, contractors,
and other organizations in the design of bicycle
wayfinding signage for standard implementation
throughout the City. These guidelines are based on
national standards and include sign details such as
destination inclusion, sign placement, content layout,
dimensions, mounting heights, lateral clearance and
typical placements of signs.”

1 National Association of City Transportation Officials. Bicycle
Boulevard Signs and Pavement Markings. http://nacto.org/
publication/urban-bikeway-design-guide/bicycle-boulevards/signsand-pavement-markings/
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Additionally, distinctive signage can be used to
inform all road users that W 35th Avenue is a
neighborhood bikeway, to create a unique identity for
the corridor, and convey to users how the street is
expected to be used.
Currently, Denver Public Works uses the “D” system
to sign bicycle routes. This system will remain in use
in limited capacity as branding for regional routes
that cross jurisdictional boundaries into neighboring
cities, such as the W 35th Avenue corridor as it
crosses into Wheat Ridge. Three types of bicycle
wayfinding signs are included the Denver Public
Works bicycle wayfinding system: confirmation, turn,
and decision. Characteristics and placement criteria
are included in the Bicycle Wayfinding Procedural
Memo and were used to develop sign quantities for
the corridor (see Chapter 6).
As detailed design advances, neighborhood bikeway
identification and wayfinding signage should be
incorporated into the plans. While the project’s
eastern extent ends at Navajo Street, a number
of community members asked for the project to
connect to the I-25 underpass. Therefore, signage
that clearly routes riders to downtown and to future
developments such as the 41st and Fox RTD Station
should be considered by the City.
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CHAPTER 6:
Implementation
Considerations

6. Implementation Considerations
Cost Estimates
Planning-level conceptual cost estimates for the
for W 35th corridor were developed using cost data
from the Colorado Department of Transportation
cost database and built projects from agencies
in Colorado. Due to the conceptual nature of the
project, a 20 percent contingency was applied to
some of the improvements, as reflected in Tables
3 and 4. All cost estimates include erosion and
sediment control during construction, drainage
and utility relocation, design and construction
administration, maintenance of traffic during
construction, and construction mobilization.
The estimates do not include pavement marking
removal, mill and overlay, landscaping, or right-ofway acquisition, and assume only minor drainage
work and utility relocations.1 Survey will need to be
conducted to fully understand the level of drainage
improvements, utility impacts, and other design
details. All cost estimates are presented in 2015 US
dollars.
Based on the drawings in Appendix A, the cost per
zone is presented in Table 4. Note that in Zones
1 (at Utica Street), 4 (at Decatur Street), and 5 (at
Wyandot Street), there is an option to either build a
traffic circle or to re-orient the stop signs. The cost
estimates assume that a traffic circle would be built.
The total cost of the project is estimated to be
$474,325.

Estimated Cost
($ 2015)

Type of Improvement
Shared lane Markings (each)

$275

Wayfinding Signage, includes post
(each)

$250

Crosswalk (each)

$1,000

Bicycle Conflict Marking* (each)

$1,000

Bike Box** (each)

$7,800

Bicycle Detection***

Varies**

Traffic Circle** (each)

$10,900

Median refuge** (each)

$36,700

Median Diverter** (each)

$56,600

Curb Extension** (each
intersection)

$79,800

*Chevrons and dashes
**Includes 20 percent contingency
***The City is currently testing various bicycle detection systems.
Cost information for this item will be updated once this project
progresses into the next design phase.

Table 3: Estimated Cost by Type of Improvement
Zone

Estimated Cost ($ 2015)

1

$51,975

2

$231,850

3

$73,700

4

$37,250

5

$50,000

6

$29,550

TOTAL

$474,325

Table 4: Estimated Cost by Zone

1 The following allowances were added to the cost estimates:
erosion and sediment control during construction of 5-10 percent;
drainage and utility relocation of 5-10 percent; design and
construction administration of 20 percent; maintenance of traffic
during construction of 5-10 percent; and construction mobilization
of 5 percent.
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Estimated Parking Impacts
Some of the recommended corridor modifications
have minimal on-street parking impacts. The
following proposals are assumed to impact parking
in the following ways:
●● Median Refuge: site-specific parking impacts
●● Bike lanes in advance of bike boxes: site-specific
parking impacts
●● Traffic circle: no parking impacts
●● Curb extensions: no parking impacts
●● Stop sign re-orientation: no parking impacts
●● Crosswalks: no parking impacts

Ordinances 54-548(6) and 54-548(7) of the Denver
Parking Code prohibit automobile parking within 20
feet of a crosswalk or stop sign or 30 feet of a traffic
signal. Therefore, the following parking impacts
assume parking guideline enforcement.
Based on the parking counts and utilization rates
gathered (see Table 2), estimated parking impacts
have been summarized in Appendix E. Note that
while no parking impacts are estimated for the
Shoshone and Tejon blocks of W 35th Avenue,
parking removal is expected at Tejon Street and W
35th Avenue to address widely-noted visibility issues
(for a total of 10 spaces removed). The removal
would occur on Tejon Street.

Recommended Phasing
To help the City prioritize improvements and
program future bicycle network expansion, a
recommended project phasing scenario was
developed. Project phasing is traditionally based
on a combination of factors including construction
costs, the schedule for related projects such as
overlay efforts, the degree to which improvements
at a particular location address project needs and
goals, and public priorities. Table 5 presents a
summary of many of these considerations, by study
area zone.

Zone 3 (Tennyson Street to Lowell Boulevard) is
the first phase recommended for implementation.
It includes a mix of treatments including a traffic
circle at Julian Street, a median refuge diverter
and crosswalks at Irving Street, and monitoring
bicycle detection at Federal Boulevard. This zone
is recommended to be implemented first because
of its community support, especially for Irving
Street improvements. Additionally, because the
corridor includes a number of candidate traffic
circles, implementing Zone 3 first would allow the
City to pilot one traffic circle at Julian Street prior
to implementing other traffic circles throughout the
corridor.
Additional zones could be implemented during
the first phase of construction based on available
funding.

Next Steps
This project established recommendations for
a future W 35th neighborhood bikeway with
community buy-in. It also provided information,
such as cost estimates and phasing, so that the City
can take the next steps in implementing corridor
improvements.
These steps include:
1. Final design of one or more of the corridor
zones. The final design should consider the
specific design treatment for traffic circles,
opportunities for public art, and detailed
wayfinding recommendations.
2. Continued coordination with the W 35th Avenue
community through a strong public involvement
process. Comments received from the
community, included in Appendix B, should be
considered.
3. Securing funding for construction of the
neighborhood bikeway.

Based on this analysis, and assuming that the City
does not have funds to implement the entire 2.6mile corridor at once, proposed phasing is shown in
Table 5.
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Phasing

Zone

Estimated
Cost

Zone 3
Phase 1

Lowell
Boulevard
to Federal
Boulevard

Federal
Boulevard to
Zuni Street

$73,700

Phase 3

Connection
to Bike
Network?

Public
Ranking

●● Includes Irving Street, which
generated substantial public
and City support

No

No

1

No

Yes, via
Tennyson
Street

5

Yes

Yes, via Perry
Street

2

Yes

Yes, via Zuni
Street and
Tejon Street

3

No

Yes, via Clay
Street and
Zuni Street

4

Yes

Yes, via
Tejon Street,
Pecos Street,
and Navajo
Street

6

●● Voted #1 at Open House
●● Low cost to implement
$37,250

●● Provides connection to bike
network and to Zone 1
●● Sensitive land uses including
K-12 schools

Zone 2
Tennyson
Street to
Lowell
Boulevard

Sensitive
Land
Uses?

●● Moderate cost to implement

Zone 4
Phase 2

Justification

$231,850

●● Provides connection to bike
network and to Zone 1
●● Voted #2 at Open House
●● Substantial investment due to
curb extension costs
●● Low cost to implement

Zone 5
Phase 4

$50,000

Zuni Street to
Tejon Street

●● Includes Tejon Street, which
generated public and City
support
●● Sensitive land uses including
K-12 schools
●● Provides connection to bike
network and to Zone 4
●● Voted #3 at Open House

Zone 6
Phase 5

Tejon Street
to Navajo
Street

$29,550

Sheridan
Boulevard
to Tennyson
Street

●● Sensitive land uses including
K-5 schools
●● Provides connection to bike
network and to Zone 5

Zone 1
Phase 6

●● Low cost to implement (lowest
in corridor)

●● Low cost to implement
$51,975

●● Provides connection to bike
network and to Zone 2 and
Wheat Ridge

Table 5: Proposed Project Phasing and Justification
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