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INTRODUCTION
West Burnside Street is a major east‐west travel route through downtown Portland and connecting to the West
Hills and areas to the west of the City. On an average day, between 21,000 and 25,000 vehicles use the undivided
four‐lane facility to travel east or west in the blocks between Interstate 405 (I‐405) and the West Hills. However,
West Burnside Street also acts as a barrier to north‐south movement for bicyclists and pedestrians, due to crossing
difficulties and a lack of facilities in some locations. Additionally, the existing configuration in the vicinity of 18th
Avenue, 19th Avenue, Alder Street, and West Burnside Street is problematic in a number of ways:


It does not allow for comfortable bicycle and pedestrian circulation;



Vehicles and transit vehicle operations are not intuitive, and



Vehicle speeds traveling eastbound on Alder Street are excessive.

The Portland Bureau of Transportation (PBOT) initiated the West Burnside Multimodal Study to evaluate
opportunities to improve safety and accessibility along and across West Burnside Street between 15th Avenue and
20th Avenue. Figure 1 shows the study area for the Multimodal Study, and highlights the extents of a concurrently
running street lighting evaluation and other intersection improvements.
Figure 1: Multimodal Study Area and Concurrent West Burnside Projects

N

This memorandum describes the study objectives, planning process, and recommendation in the following
sections:







Objectives
Solution Alternatives Development
Alternatives Evaluation
Public Outreach
Operational Analysis
Preferred Alternative Design
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OBJECTIVES
The objectives of the Multimodal Study were developed to address the existing challenges in the study area and
are as follows:









1

Improve safety and legibility for multimodal networks – access to transit stops, pedestrian crossing
locations, and bicycle routes – on and around one of Portland’s High Crash Corridors.
Provide north‐south connectivity in the bicycle network crossing West Burnside Street.
Provide east‐west connectivity in the bicycle network between downtown and the area around Providence
Park.
Provide protected bicycle facilities where separation is called for, if possible.
Consider opportunities to enhance the pedestrian realm along West Burnside Street (particularly
“triangles” 1) and to highlight the Fireman’s Memorial2.
Enhance pedestrian safety along the corridor through improvements to illumination and crossing
opportunities in coordination with the concurrent illumination study.
Simplify multimodal operations while maintaining transit vehicle mobility in the vicinity (currently includes
bus lines 15, 18, 20, and 63).
Produce a functional design that is implementable or partially implementable prior to end of fiscal year
2016/2017.

Network modifications over the years have resulted in triangular shapes (e.g., the unconventional intersection configuration for

West Burnside Street/18th Avenue/19th Avenue) that sometimes create undesirable walking paths
2

The Fireman’s Memorial is located in the triangle between SW 18th Avenue, SW 19th Avenue, and SW Alder Street.
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SOLUTION ALTERNATIVES DEVELOPMENT
The project team, consisting of PBOT and Kittelson & Associates, Inc. (KAI) staff, divided the multimodal study area
into three parts:


Determine the preferred cross section of the NW 18th Avenue‐NW 19th Avenue couplet north of West
Burnside Street



Develop three alternatives to address multimodal operations at the unconventional intersection
configuration for West Burnside Street/18th Avenue/19th Avenue/Alder Street



Explore options for providing north‐south bicycle connectivity along SW 14th Avenue in the vicinity of the
SW Alder Street‐SW Washington Street couplet. (While the team did develop some potential solutions in
this area, it was not included in the ultimate bounds of the study area and warrants further study in future
planning efforts. The potential solutions are included in Appendix A).

Cross Section Alternatives along NW 18th and 19th Avenues
The existing cross section on NW 18th and 19th Avenues immediately north of West Burnside includes two travel
lanes, one of which has sharrows, and on‐street parking along both sides, as shown in
Figure 2. The project
team developed two feasible alternatives that would add separate bicycle facilities on NW 18th and 19th Avenues.
Figure 2: Existing Cross Section on NW 18th and 19th Avenues
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Cross Section A: Buffered Bicycle Lane (motor vehicle travel lane removal)
Cross Section A, shown in
Figure 3, converts the existing shared travel lane to a buffered bicycle lane. This
cross section is easily compatible with the existing cross sections on NW 18th and 19th Avenues to the north of the
study area, where both streets have an existing bicycle lane and single vehicular travel lane (NW 18th Avenue north
of NW Everett Street and NW 19th Avenue north of NW Hoyt Street). Cross section A provides a 2‐foot buffer on
each side of the 6‐foot bicycle lane. The outside buffer adjacent to on‐street parking encourages bicyclists to ride
away from the “door zone,” where people exiting parked cars may inadvertently open doors into the path of a
traveling bicyclist. The inner buffer provides additional horizontal separation from motor vehicle traffic. In this
configuration, bicyclists could choose to make left‐turns using a two‐stage left or could merge into the single travel
lane and make a turn from it. Cross Section A does not require the removal of on‐street parking.
Figure 3: Cross Section A ‐ Buffered Bicycle Lane
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Cross Section B: Protected Bicycle Lane (on‐street parking removal)
Cross Section B, shown in
Figure 4, converts one side of on‐street parking to a protected bicycle lane. This
cross section is compatible with the existing cross sections on NW 18th and 19th Avenues to the north of the study
area, but shifts bicyclists to a position adjacent to the curb. Cross section B provides a 2‐foot buffer with a vertical
separator between the 6‐foot bicycle lane and the travel lanes.
Figure 4: Cross Section B ‐ Protected Bicycle Lane

In addition to Cross Sections A and B, the project team considered the option to design a parking‐protected bicycle
facility, with the bicycle lane located between the curb and the on‐street parking lane (including the removal of one
vehicle travel lane). However, due to the need to have 20 feet of clear width for emergency vehicle access adjacent
to buildings, the project team determined that this option would be infeasible in the near‐term. As discussed in the
Public Outreach section on pages 21 and 22, this parking‐protected bicycle facility could be considered as part of a
future phase during the Central City Multimodal Plan.

West Burnside/18th Avenue/19th Avenue/SW Alder Alternatives
Drawing on public input already received through other planning processes, the project team selected and refined
three intersection alternatives from a variety of possibilities for improving safety, legibility, and multimodal
connectivity in the intersection cluster of West Burnside Street/18th Avenue/19th Avenue/SW Alder Street.
Appendix B includes multimodal traffic counts conducted in the study area that were also used in the refinement of
the alternatives. This section briefly documents some existing conditions, describes each alternative, and
summarizes the differentiating factors of each. The descriptions are followed by an evaluation table comparing
each alternative to selected evaluation criteria in alignment with the study objectives.
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Summary of Existing Configuration
The existing configuration includes three signalized intersections operating together. There are no existing separate
bicycle facilities, so bicyclists share the vehicle travel lanes and are permitted to make the same movements.
Figure 5 shows the TriMet bus lines that currently are routed through the West Burnside Street/18th Avenue/19th
Avenue/SW Alder Street area. Line 15‐Belmont/NW 23rd is one of TriMet’s frequent service routes, with lines
running at 5 minute intervals during peak times and service seven days per week. Line 20‐Burnside/Stark, while not
a frequent service route, has buses approximately every 20 minutes and has service seven days per week. Line 18‐
Hillside provides service 5 times per day during weekdays only, with service at commute times. Line 63‐Washington
Park/Arlington Heights provides weekday‐only service at approximately one‐hour intervals.
Figure 6 shows the existing lane configurations and pedestrian crossings. There are limited
north‐south pedestrian crossings opportunities at the West Burnside Street/18th Avenue/19th Avenue/SW Alder
Street. Crossings of the east leg of the 19th Avenue and west leg of the 18th Avenue intersections on West Burnside
are closed due to undesirable intersection geometry.
Figure 5: TriMet Bus Routes Passing through West Burnside/18th Avenue/19th Avenue/SW Alder

N
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Figure 6: Existing Lane Configurations, Crosswalks, and On‐street Parking

Alternatives Description
This section describes each alternative and summarizes the differentiating factors of each. All of the alternatives
extend the eastbound bicycle lane on SW Alder Street from SW 13th Avenue to SW 12th Avenue through re‐striping.
The southern curb‐line is already setback to accommodate the bicycle lane extension. Each of the alternatives also
explored the possibility of providing a westbound bicycle connection on Alder Street, either as a two‐way protected
bicycle lane or as a contraflow bicycle lane on the north side. The project team developed sketch‐level concepts
documenting these possibilities, included in Appendix A, but not carried forward as a treatment for near‐term
implementation.

Alternative A: Enhancements to Existing Configuration
Alternative A maintains the existing general configuration of the three intersections and roadway connections,
while making modifications to the number of motor vehicle travel lanes, adding bicycle facilities, and adding
pedestrian crossings by optimizing space for the various modes. Alternative A includes the following key elements,
as shown in Figure 7:


Reduces motor vehicle travel lanes on SW Alder Street, SW 18th Avenue (south of Burnside), and SW 19th
Avenue (south of Burnside) from two to one.
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Adds protected bicycle facility treatments at the West Burnside Street/19th Avenue intersection, protected
bicycle lanes on SW Alder Street between SW 18th Avenue and SW 19th Avenue, and on SW 18th Avenue
between West Burnside Street and Alder Street.
Provides the option for protected bicycle lanes on SW 18th Avenue south of SW Alder Street or north of
West Burnside Street and NW/SW 19th Avenue north and south of West Burnside Street, depending on the
preferred cross section selected by this study.
Adds two new signalized pedestrian crossings of West Burnside Street (east leg of 19th Avenue and west leg
of 18th Avenue intersections).
Maintains on‐street parking along road facilities to the extent possible.
Moves the eastbound bus stop from the triangle island to the west side of the West Burnside Street/19th
Avenue intersection (optional).
Includes the potential for a future contraflow bicycle lane on SW Alder Street for westbound bicyclists
between SW 14th Avenue and SW 18th Avenue by removing on‐street parking on one side. This potential
future lane will not be included as part of the near‐term changes, but can be considered, along with other
opportunities for westbound bicycle travel, as part of the upcoming Central City Multimodal Safety Plan.

Alternative B: Divert Eastbound Alder Rights and New Westbound Left on Burnside
Alternative B changes traffic patterns for motor vehicles traveling eastbound on West Burnside Street towards SW
Alder Street. These vehicles are first directed right on SW 19th Avenue, then around the plaza to head northbound
on SW 18th Avenue for a short stretch before ultimately heading east on SW Alder Street. Eastbound bicyclists,
however, would travel on an exclusive bicycle facility across the plaza to connect to SW Alder Street. The
alternative also introduces a westbound left‐turn from Burnside Street to southbound SW 19th Avenue. Alternative
B includes the following key elements as highlighted in Figure 8:











Removes SW Alder Street connection between SW 19th Avenue and SW 18th Avenue for motor vehicles.
Connects the triangle plaza with the Fireman’s Memorial plaza, with only a bicycle facility running between
it.
Removes signal from SW Alder Street at SW 18th Avenue, replacing it with stop control for eastbound
bicyclists.
Adds protected bicycle facility treatments at the West Burnside Street/19th Avenue intersection, protected
bicycle lanes on SW Alder Street between SW 18th Avenue and SW 19th Avenue, and on SW 18th Avenue
between West Burnside Street and SW Alder Street.
Provides the option for protected bicycle lanes on NW/SW 18th Avenue south of SW Alder Street or north of
West Burnside Street, as well as on NW/SW 19th Avenue north and south of West Burnside Street,
depending on the cross section selected by this study.
Adds two new signalized pedestrian crossings of West Burnside Street (east leg of 19th Avenue intersection
and west leg of 18th Avenue intersection).
Maintains on‐street parking along road facilities where possible.
Moves the eastbound bus stop from the triangle island to the west side of the West Burnside Street/19th
Avenue intersection (optional).
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Includes the potential for a future two‐way protected bicycle facility on Alder Street between SW 14th
Avenue and SW 18th Avenue by removing on‐street parking on one side. This potential future facility will
not be included as part of the near‐term changes, but can be considered, along with other opportunities for
westbound bicycle travel, as part of the upcoming Central City Multimodal Safety Plan.

Alternative C: Two‐Way Conversion on SW 19th Avenue
Alternative C changes traffic patterns for motor vehicles, shifting northbound vehicles south of West Burnside
Street from SW 18th Avenue to SW 19th Avenue, while maintaining northbound bicycle movement on SW 18th
Avenue. The alternative also introduces an eastbound left‐turn from West Burnside Street to northbound NW 18th
Avenue to serve the rerouted northbound traffic. Alternative C includes the following key elements as highlighted
in Figure 9:













Creates a two‐way street on SW 19th Avenue south of Burnside Street.
SW 18th Avenue south of Burnside is one motor vehicle travel lane for access, loading, and vehicles destined
for Alder Street and one left‐side bicycle lane. Northbound vehicles are rerouted onto SW 19th Street.
Northbound bicycles continue north on an SW 18th Avenue protected bicycle facility between SW Alder
Street and West Burnside Street.
Provides an eastbound left‐turn onto SW 18th Avenue by converting the eastbound outside lane on
Burnside Street to a right‐turn trap lane to SW Alder Street. The traffic volume split between eastbound on
Burnside Street and eastbound on SW Alder Street is approximately 760/610 and 510/420 for AM and PM
peak hours, respectively.
Adds protected bicycle facility treatments at the West Burnside Street/19th Avenue intersection, protected
bicycles lanes on SW Alder Street between SW 18th Avenue and SW 19th Avenue, and on SW 18th Avenue
between West Burnside Street and SW Alder Street. Potential to provide protected bicycle lanes on NW/SW
18th Avenue south of SW Alder Street or north of West Burnside Street and NW/SW 19th Avenue north and
south of West Burnside Street.
Adds two new signalized pedestrian crossings of West Burnside Street (east leg of 19th Avenue intersection
and west leg of 18th Avenue intersection).
Maintains on‐street parking along road facilities to the extent possible.
Moves the eastbound bus stop from the triangle island to the west side of the West Burnside Street/19th
Avenue intersection (optional).
Includes the potential for a contraflow bicycle lane on SW Alder Street for westbound bicyclists between
SW 14th Avenue and SW 18th Avenue by removing on‐street parking. This potential future lane will not be
included as part of the near‐term changes, but can be considered, along with other opportunities for
westbound bicycle travel, as part of the upcoming Central City Multimodal Safety Plan.
o This alternative offers potential to move westbound bicycle facility to West Burnside Street
between 16th and 18th Avenues by continuing the single eastbound Burnside through motor vehicle
lane up to 16th Avenue. In this option, the cross section of West Burnside Street between 16th
Avenue and 18th Avenue would include (from north to south), westbound bicycle facility, two
westbound motor vehicle travel lanes, one eastbound motor vehicle travel lane.
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ALTERNATIVES EVALUATION
The project team developed a set of evaluation criteria to be used in evaluating the cross sections and the
alternatives; as well as to help inform the selection and refinement of preferred alternatives for the transportation
system. The evaluation criteria correspond to the objectives of the study, as shown in the evaluation tables in the
following pages. Each cross section and intersection alternative was assessed for its performance against the
evaluation criteria. Some evaluation criteria are a simple “yes” or “no” and all of the proposed alternatives meet
these criteria. If further study reveals a reason that an alternative would not meet the criterion, it may need to be
eliminated or refined. The majority of the evaluation criteria were qualitatively assessed on a five‐point scale. The
ratings were determined as explained below:



A check indicates that the criterion has been met by the alternative. Checks were only used to
evaluate criteria without significant differences between alternatives. Checks are not counted in the
final score.

○

Low rating: An empty circle indicates that the alternative underperforms compared to the existing
configuration or that it does not fulfill the criterion, compared to the other alternatives. Score: 1

◔

Medium‐Low rating: A quarter‐filled circle indicates that the alternative does not perform well,
compared to the existing configuration or other options. Score: 2

◑

Medium rating: A half‐filled circle indicates that the alternative performs moderately well, or does
not substantially change performance for the criterion. Score: 3

◕

Medium‐High rating: A three‐quarters filled circle indicates that the alternative performs well
compared to the existing configuration or other alternatives. Score: 4

●

High rating: A full circle indicates that the alternative has the highest performance, compared to the
existing configuration or other alternatives. Score: 5

Table 1 on the following page shows the results of the evaluation for the two potential cross sections. Table 2
shows the evaluation of the intersection alternatives.

Kittelson & Associates, Inc.

Portland, Oregon
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Table 1: Qualitative Evaluation of Cross Section Options
Study Objectives

Improve safety and legibility for multimodal networks – access to transit stops,
pedestrian crossing locations, and bicycle routes – on and around one of Portland’s
High Crash Corridors.

Evaluation Criteria


Route directness for pedestrians and bicyclists



Reduction of potential conflict points

Cross Section A:
Buffered bicycle lane

Cross Section B:
Protected bicycle lane





No significant difference between the two cross sections.






Reduction of vehicle speeds where needed



No significant difference between the two cross sections.



Neither 18th Avenue nor 19th Avenue are locations where vehicle
speeds have been recorded to be excessive.





Provide north/south connectivity in the bicycle network crossing West Burnside.


Presence of NB and SB bicycle route crossing Burnside that minimizes mixing
zones and merging

Provide east/west connectivity in the bicycle network between downtown and the
area around Providence Park.



Provide protected bicycle facilities where separation is called for, if possible.

Cross section A provides wide
buffered bicycle lanes, but due

Portion of planned improvements that offer physical protection or protected to the need for vehicles to access
signal phases
on‐street parking, options for
physical protection are limited.

Cross section B provides
protected bicycle lanes, with
space for a narrow physical barrier
between the bicycle facility and
the motor vehicle travel lane.

Maintaining on‐street parking
allows for the potential of adding
curb extensions at intersections.

Replacing on‐street parking with
the bicycle facility minimizes
opportunities for curb extensions
at intersections.





Consider opportunities to enhance the pedestrian realm through new public plazas
and other amenities and enhance existing public realm amenities (like Fireman’s
Memorial).

Both cross sections allow for treatments at intersections that
minimize mixing zones and merging, if these treatments are
determined to be preferred.





Connection to existing or potential/planned future bicycle networks
No significant difference between the two cross sections.



Pedestrian public space added



Improved access to existing pedestrian space
No significant difference between the two cross sections.

Enhance pedestrian safety along the corridor through improvements to illumination
and crossing opportunities in coordination with the concurrent illumination study.


Presence of crossing opportunities in alignment with desire lines and transit
stop locations.





No significant difference between the two cross sections.

Kittelson Associates, Inc.
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Table 1: Qualitative Evaluation of Cross Section Options
Study Objectives

Evaluation Criteria


Delta in motor vehicle delay during am and pm peak for movements serving
transit.



Simplification of motor vehicle movements

Cross Section A:
Buffered bicycle lane

Cross Section B:
Protected bicycle lane

Aside from the one block north of West Burnside Street used by line
63 to turn around, there are no transit lines that travel along 18th
Avenue and 19th Avenue. However, cross section A would likely
increase delay for motor vehicles due to the travel lane reduction
from two to one lane. Cross section B would likely not change delay
significantly.





No significant difference between the two cross sections.
Simplify multimodal operations while maintaining transit vehicle mobility in the vicinity
(currently includes lines 15, 18, 20, and 63).

Produces a design that is implementable or partially implementable prior to end of FY
2016/2017.



Pedestrian crossing delay (or exposure)



Bicycle crossing delay

Cross section A would reduce
pedestrian exposure by
converting one existing motor
vehicle travel lane to a bicycle
lane.



Cross section B would slightly
increase pedestrian exposure by
converting on‐street parking to a
bicycle lane, increasing number of
travel lanes pedestrians need to
cross (1 bicycle lane + 2 motor
vehicle lanes)



No significant difference between the two cross sections.
Cross section A would not impact
the amount of on‐street parking.

Cross section B would remove all
on‐street parking from one side of
the street.



Delta in number of on‐street parking spaces



Initial phase is implementable without ROW takes







Must provide fire / emergency access







Must not remove loading / delivery access





Cross section A would not
require changes to loading or
delivery access.

Cross section B would require
moving existing loading zones
(from east side of 18th Avenue
and west side of 19th Avenue)

Cross section A would be
implemented with primarily
striping changes

Cross section B would require
changes to parking signage and
installation of physical barriers

Order of magnitude cost, relative to other alternatives

Opportunity for phased implementation





No significant difference between the two cross sections.
Total Score
(Does not include criteria rated with check marks ()

Kittelson Associates, Inc.

26

19
Portland, Oregon

Table 2: Page 1 of 4

Table 2: Qualitative Evaluation of Intersection Alternatives
Study Objectives

Evaluation Criteria

 Route directness for pedestrians
and bicyclists

Improve safety and legibility for multimodal networks –
 Reduction of potential conflict
access to transit stops, pedestrian crossing locations,
points
and bicycle routes – on and around one of Portland’s
High Crash Corridors.

Alternative A

Alternative B

Alternative C

• All three alternatives add two new pedestrian crossings of Burnside, improving route directness for pedestrians.
• Bicycle route directness is improved by the presence of bicycle facilities along direct routes in all Alternatives.
Alternative B has a slightly lower score because of the
bicyclist‐only stop approach at 18th for eastbound
bicyclists.
Potential conflict points in Alternative A are similar to
existing conditions, but are reduced due to reducing
motor vehicle travel lanes from two to one on Alder
Street and 18th Avenue.

Alternative B somewhat reduces potential conflicts by
slowing and rerouting vehicle traffic going eastbound to
Alder Street, however, the addition of westbound lefts at
19th Street adds a potential conflict point.

Alternative C somewhat reduces potential
conflicts by removing most potential conflict from
Alder Street/18th Avenue; however, it increases
the number of potential conflict points at West
Burnside Street/19th Avenue.

85th percentile vehicle speeds have been measured above the speed limit on Alder Street near 18th Avenue.
 Reduction of vehicle speeds
where needed

 Presence of NB and SB bicycle
Provide north/south connectivity in the bicycle network route crossing Burnside that
crossing West Burnside.
minimizes mixing zones and
merging
Provide east/west connectivity in the bicycle network
between downtown and the area around Providence
Park.

Provide protected bicycle facilities where separation is
called for, if possible.

Kittelson Associates, Inc.

 Connection to existing or
potential/planned future bicycle
networks

 Portion of planned
improvements that offer physical
protection or protected signal
phases

Alternative A would reduce speeds in this area by
narrowing the vehicular travel area and reducing Alder
to one lane.

• Alternative B would substantially slow vehicles by
eliminating the direct movement from West Burnside
Street onto Alder Street.
• Alternative B would also slow vehicle speeds on
northbound 18th Avenue.

• Alternative C would reduce speeds in this area
by narrowing the vehicular travel area and
reducing Alder to one lane.
• Alternative C would also slow vehicle speeds on
northbound 18th Avenue.

All three alternatives provide northbound and southbound bicycle routes crossing West Burnside Street. Alternative C receives a slightly lower score due to the bicycle
lane being on the left side of 18th Avenue for a block, which creates the need for northbound bicyclists to move from a shared lane to the left side of the lane.







All alternatives make the same connections to existing and potential bicycle networks in the vicinity.

All alternatives share some protected elements, and each alternative has the potential to increase the portion bicycle facilities that are protected, if trade‐offs with on‐
street parking are viable.
• Alternative B provides a two‐way protected bicycle
facility on Alder Street
• However, it adds a new unprotected and uncontrolled
crossing of 18th Avenue for bicyclists.

Alternative C provides the most protection for
bicyclists because it adds protected bicycle lanes
on 18th Avenue and 19th Avenue south of West
Burnside Street

Portland, Oregon
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Table 2: Qualitative Evaluation of Intersection Alternatives
Study Objectives

Evaluation Criteria

 Pedestrian public space added

Consider opportunities to enhance the pedestrian realm
through new public plazas and other amenities and
enhance existing public realm amenities (like Fireman’s
Memorial).

Enhance pedestrian safety along the corridor through
improvements to illumination and crossing
opportunities in coordination with the concurrent
illumination study.

Kittelson Associates, Inc.

Alternative A

Alternative A retains and expands the existing plaza
areas in the vicinity.

Alternative B

Alternative B provides expands the plazas and minimizes
the separation (bicycle facility instead of vehicle lane)
between the small triangle and the Fireman's Memorial
plaza.

Alternative C

Alternative C substantially expands the small
triangle plaza and minimizes the separation
between it and the pedestrian sidewalk area to
the east.

All alternatives improve pedestrian access to the pedestrian space by adding crossings of West Burnside Street.

 Improved access to existing
pedestrian space

 Presence of crossing
opportunities in alignment with
desire lines and transit stop
locations.

Because Alternative A maintains all existing motor
vehicle connections, access to the triangle plaza
remains limited.

Alternative B improves pedestrian access by removing
one block of Alder Street and connecting the two plazas;
however, the vehicle path around the plaza removes the
signalized crossing from Alder Street/18th Street and is
likely to carry >600 vehicles in the peak hour, making
pedestrian access to the connected plaza somewhat more
difficult.

Alternative C significantly improves pedestrian
access to the plaza by removing vehicle access on
18th Avenue between West Burnside Street and
Alder Street, which connects the triangle plaza to
the sidewalk on the east side (separated only by a
bicycle facility).

All three alternatives provide new crossing opportunities and have the option of moving the transit stop location out of the triangle to the west side of the West
Burnside Street/19th Avenue intersection.
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Table 2: Qualitative Evaluation of Intersection Alternatives
Study Objectives

Evaluation Criteria

Alternative A

Alternative B

Alternative C

The most critical movements for transit in this area are: NB on 18th Avenue to WB on West Burnside Street (line 15 and 18); EB on West Burnside Street to SB on 19th
Street (line 15 and 18); WB through on West Burnside Street (line 20); and EB through on West Burnside (line 20). Line 63 passes through the study area at the end of its
line as a turn‐around, with NB through movements on 18th Avenue and SB through movements on 19th Avenue.

 Delta in motor vehicle delay
during am and pm peak for
movements serving transit.

Alternative A maintains the same general
configuration. It has the potential to increase delay for
the northbound movement on 18th Avenue because
of the travel lane reduction, but the intersection does
not currently experience cycle failures, so increased
delay is not anticipated to be substantial.

Alternative A maintains the existing motor vehicle
movements.
 Simplification of motor vehicle
movements
Simplify multimodal operations while maintaining
transit vehicle mobility in the vicinity (currently includes
lines 15, 18, 20, and 63).

Alternative B has the potential to increase delay for NB
movements on 18th Avenue due to the addition of ~600
peak hour vehicles formerly using Alder Street, and the
need for NB vehicles to yield between Morrison Street
and Alder Street. It does remove a signal, but this is
unlikely to reduce delay substantially because the two
signals are currently coordinated. It also may increase
delay for EB and WB vehicles on Burnside due to the
potential of providing an additional signal phase for WB
left turning vehicles.

• Alternative B creates a circuituous route for vehicles
traveling eastbound on West Burnside Street to Alder
Street and creates a "weave" movement between these
vehicles and those heading northbound on 18th Street.
• Alternative B may have queue constraints for westbound
vehicles making a left at 19th Avenue and for northbound
vehicles on 18th Avenue.

Alternative C has the potential to actually reduce
delay for the NB‐to‐WB movement because it
brings this movement through one signalized
intersection instead of three. However,
Alternative C may increase delays for EB and WB
vehicles on Burnside, due to the need to move
from a two‐phase to a three‐ or four‐phase signal
timing plan at West Burnside Street/19th Avenue.

• Alternative C simplifies the northbound left turn
from 18th Street, but makes the northbound
through movement slightly more complicated by
routing vehicles north on 19th Avenue, east on
West Burnside Street, and then north on 18th
Avenue.
• Alternative C may have queue constraints for
eastbound vehicles turning left at 18th Avenue.

All Alternatives add pedestrian crossings of West Burnside Street

 Pedestrian crossing delay (or
exposure)

Alternative A has other similar crossing locations to
the existing conditions, but narrows the crossing
distance on 18th Avenue, 19th Avenue, and Alder
Street significantly.

Alternative B narrows some existing crossings, but
pedestrians walking NB or SB on 18th Avenue would at
some point need to make an unsignalized crossing of 600
vehicles per hour.

Alternative C narrows pedestrian crossings of 18th
Avenue and Alder Street, and provides the
potential to reduce crossing delay of the east leg
of the West Burnside Street/18th Avenue
intersection, since this crossing could occur in
every cycle with the left turn phase. Pedestrian
delay at West Burnside Street/19th Avenue may
increase due to the need for an additional phase.

Bicycle crossing delay is slightly increased for all alternatives by the West Burnside Street/19th Avenue intersection treatment, utilizing a two‐stage left turn.

 Bicycle crossing delay

Kittelson Associates, Inc.

In Alternative A, however, the signal phasing at West
Burnside Street/19th Avenue will allow for minimal
delay at this intersection.

• In Alternative B, bicyclist delay may be higher at the
Alder Street/18th Street intersection, due to the stop
control.
• Alternative B may increase bicycle delay at West
Burnside Street/19th Avenue, due to the need to add
phases to allow for new vehicle movements.

Alternative C may increase bicycle delay at West
Burnside Street/19th Avenue, due to the need to
add phases to allow for new vehicle movements.
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Table 2: Qualitative Evaluation of Intersection Alternatives
Study Objectives

Evaluation Criteria

 Delta in number of on‐street
parking spaces

Alternative A

Alternative C

As drawn, all Alternatives maximize the amount of on‐street parking that can be maintained on the streets shown. However, each alternative has the potential for
increasing the level of bicycle lane protection if parking is removed. Each alternative also has the potential for considering reconfigurations to 17th Avenue and 16th
Avenue to potentially add on‐street parking.
Alternative A has a net change of ‐4 spaces

 Initial phase is implementable
without ROW takes



 Must provide fire / emergency
access



 Must not remove loading /
delivery access



Produces a design that is implementable or partially
implementable prior to end of FY 2016/2017.

Alternative B

Alternative B has a net change of ‐10 spaces



Alternative C has a net change of ‐13 spaces



All alternatives were designed to meet this criterion





All alternatives were designed to meet this criterion





All alternatives were designed to meet this criterion

 Order of magnitude cost, relative
to other alternatives

Alternative A is the closest alternative to existing
conditions, and therefore could initially be
implemented with primarily changes to paint (low
cost).

Alternative B is likely to be the most costly of the
alternatives because it will require removal and
reconstruction of curb at the south end of the existing
Fireman's Memorial Plaza. If Alternative B is phased,
substantial temporary measures would need to be
implemented to successfully redirect traffic.

Alternative C likely has a medium‐high cost,
compared to the other alternatives. It would likely
require some curb work to be operational, but has
phasing options as well.

 Opportunity for phased
implementation, relative to other
alternatives

Alternative A is most easily phased, since its
configuration is similar to the existing condition. "Paint‐
only" changes could be implemented initially with
signals and new curbs installed in following phases.

Alternative B requires a larger initial phase, due to the
need to change traffic patterns. If Alternative B is phased
(without full construction of curbs initially), substantial
temporary measures would need to be implemented to
successfully redirect traffic.

Alternative C requires a larger initial phase, due to
the need to change traffic patterns. If Alternative
C is phased (without full construction of curbs
initially), substantial temporary measures would
need to be implemented to successfully redirect
traffic.

45

52

Total Score
(Does not include criteria rated with check
marks ()
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PUBLIC OUTREACH
The project team and PBOT staff developed and evaluated a set of possible cross sections and alternatives to be
considered in the West Burnside Multimodal Study. Based on the assessment of the cross sections and alternatives
using the selected evaluation criteria, Cross Section A: Buffered Bicycle Lane and Intersection Alternative A:
Enhancements to Existing Configuration were selected as components of the Preferred Alternative for further
development and refinement.
To inform the further development and refinement of the Preferred Alternative, PBOT and the project team
reached out to nearby neighborhood and business groups, offering to attend meetings to discuss the potential
changes to the study area. Five groups invited the project team to meetings and provided input during the
meetings. The project team also solicited and received input via email and from the project website. Finally, PBOT
staff held meetings with stakeholders and nearby property owners, including Providence Park and TriMet, to
understand any other factors or concerns that would affect the development of the preferred alternative. Major
themes from the outreach and ideas for consideration in the future project phases are summarized herein.

Major Themes
The following themes emerged strongly (i.e. were raised by multiple people or groups):











Overall support for the changes shown in Alternative A (very strong), particularly the addition of bicycle
lanes and crossings to improve safety and comfort of vulnerable users in the vicinity.
Some comments (minority) that it is not worthwhile to install bicycle lanes at the expense of vehicle travel
lanes, which will add to congestion.
Questions about the impacts on motor vehicle travel on 18th Avenue, 19th Avenue, and Alder Street.
Questions about the likelihood and timing of implementation of any changes.
Desire for parking‐protected bicycle lanes on 18th and 19th Avenue, instead of the buffered bicycle lanes
shown in the Preferred Alternative (see potential approach below).
Varied opinions on protected intersection treatments – many positive and interested in seeing the
treatment here, but some feel it is overly complicated and will not improve conditions for bikes.
Ideas about an opportunity to do a “demonstration” project.
Suggestions for different signalization strategies to improve conditions for bicyclists, pedestrians, or traffic
flow (see below).
Desire for additional “place‐making” and urban design benefits to the project – some commenters raised
ideas to connect the plazas by eliminating segments of 18th Avenue or Alder Street.
Varied opinions on two‐way bicycle travel on Alder – multiple suggestions for Taylor Street for westbound
route.

Note: Preservation of parking did not come up much in discussions; however, the team discussed how the proposed
project will minimize parking losses, so this may have been more of a concern if the preferred alternative involved
more parking removal.
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Ideas to Consider
The following suggestions can be considered in the project design and implementation or in future changes in the
area:







Extend fireman’s plaza south to connect to the crossing of 18th Avenue at Morrison Street to add pedestrian
connectivity.
Emphasize treatments to mitigate against right hooks for bicyclists heading northbound on 18th Avenue at
Alder Street and Burnside Street.
Consider a phased approach to protected bicycle facilities behind parking on 18th and 19th Avenues (as
shown in
Figure 10 below). In the near term, the project can implement painted buffered bike lanes,
which will continue seamlessly from the existing lanes on 18th and 19th Avenues north of the study area. As
part of Central City Multimodal Safety Plan, however, there is a potential to do a block‐by‐block walk of 18th
and 19th Avenues with the fire department to review building access needs. This design would require
additional parking removal – neighborhood members have varied opinions on whether or how much
parking could be removed. Also, prior to potentially designing parking protected bike lanes in the future,
PBOT will need to coordinate with TriMet to determine if 18th and 19th Avenues will be a future bus route
that will require the inclusion of bus stops in the design.
Consider different timing plans with shorter cycles or less green time to Burnside during off peak times so
pedestrians do not have to wait so long to cross.
Consider Game Day / Event Specific traffic control suggestions:
o Consider different signal timing plans during game times to provide substantial leading pedestrian
intervals (LPIs).
o Consider traffic patrols during games.
o Consider pedestrian scramble phases (i.e., exclusive pedestrian phase) at signals during game times
(or at other times).

Figure 10: Potential Future Phase Cross Section on 18th and 19th Avenues
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OPERATIONAL ANALYSIS
To better understand changes in the way that people using various travel modes would move through the
preferred alternative, the project team conducted an operational analysis. The methods and results of the
operational analysis are discussed below for each travel mode.

Walking
To evaluate the preferred alternative for walking, the project team primarily focused on pedestrian crossing
opportunities and ease of access to the TriMet bus stop in the study area. Figure 11 and Figure 12 illustrate these
changes. Pedestrian crossing opportunities with the preferred alternative are doubled (two additional crossings),
and access to and from the TriMet bus stop from the north side of West Burnside Street can be done with only one
crossing (compared to three or four currently), and in approximately one third the time.
Figure 11: Pedestrian crossing opportunities

Kittelson & Associates, Inc.

Portland, Oregon

West Burnside Multimodal Study
June 2016

PN 19235
Page 24

Figure 12: Pedestrian access to and from TriMet bus stop

Bicycling
To evaluate the preferred alternative for bicycling, the project team used the “level of traffic stress” methodology.
The bicycle level of traffic stress (LTS) is a measure initially developed by the Mineta Transportation Institute and
refined in the Oregon Department of Transportation’s (ODOT) Analysis Procedures Manual (APM).3 It estimates the
level of comfort a bicyclist will feel traveling on a particular facility, based on a 1 to 4 scale. LTS is closely related to
the “four types of cyclists” framework that Roger Geller of the City of Portland developed,4 with:





3

LTS 4 (high stress) inviting to only the “strong & fearless” riders (less than one percent of the population);
LTS 3 roughly correlated with facilities that “enthused & confident” riders (seven percent) would use;
LTS 2 capturing the much of the “interested but concerned” population (60 percent); and
LTS 1 (low stress) being suitable for children.

The Analysis Procedures Manual Multimodal Analysis chapter is available online:

https://www.oregon.gov/ODOT/TD/TP/APM/APMv2_Ch14.pdf
4

“Four Types of Cyclists,” Roger Geller, Bicycle Coordinator, Portland Office of Transportation

https://www.portlandoregon.gov/transportation/article/264746
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The LTS methodology in ODOT’s APM for roadway segments takes into account number of vehicle travel lanes,
prevailing vehicle speed or speed limit, the presence and type of bicycle facility, presence of a marked centerline,
and the presence of parked cars. Other factors that can be considered in assessing level of traffic stress include
whether a street is a designated “bike boulevard,” if it is marked with sharrows, and “professional judgement,”
given the context of the area. Figure 13 shows the level of traffic stress for the existing facilities and the preferred
alternative, as well as the approximate portion of the population served by the facilities currently and in the
preferred alternative, based on the “four types of cyclist” framework.
Figure 13: Bicycle Level of Traffic Stress: Existing and Preferred Alternative

Motor Vehicle Travel (including transit)
The project team used Synchro and SimTraffic software to model and analyze the operational characteristics from a
motor vehicle perspective of the preferred alternative and understand changes in vehicular delay and queuing.
PBOT reviewed the models and analysis, and the following summarizes the findings:


West Burnside Road: West Burnside Road is a key east‐west arterial through the city with high levels of
vehicle demand and is known to be a corridor that regularly sees vehicular congestion during peak periods.
Operations along West Burnside Road are typical for an urban area. With implementation of the preferred
alternative, there was not a statistically significant difference in the delay observed on West Burnside Road
between the existing conditions and forecast conditions with the preferred alternatives during peak hours.
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Side Streets: On average, across the peak hours for all study intersections, there is not a substantial
difference in the delay observed on adjacent side streets. However, there are periods of increased delay in
specific locations during the peak 15 minutes. Table 3 compares the vehicular “level‐of‐service” for each
signalized intersection in the existing conditions and the forecast future conditions.
Queuing: On average, vehicle queues on 18th Avenue and 19th Avenue are longer in the forecast condition
with the preferred alternative during the peak hour, due to the reduction from two lanes to one lane.
Figure 14 illustrates average queuing anticipated during the future weekday PM peak hour in the vicinity of
West Burnside Street.

Table 3: Vehicular Weekday Intersection Operations
AM Peak Hour
Existing Configuration
Preferred Alternative
2
Delay
V/C
Delay
V/C2
1
1
LOS
(sec)
Ratio
LOS
(sec)
Ratio
B
15.7
0.71
B
18.0
0.79
B
12.8
0.46
B
12.8
0.55
A
8.3
0.30
A
9.2
0.55
C
22.8
0.37
C
22.8
0.37
A
9.8
0.53
B
10.6
0.58
B
14.9
0.58
B
18.0
0.58
B
12.2
0.48
B
12.1
0.39
A
8.8
0.32
A
10.0
0.44

19th and Burnside
18th and Burnside
18th and Alder
18th and Morrison
18th and Everett
19th and Everett
18th and Glisan
19th and Glisan

PM Peak Hour
Existing Configuration
Preferred Alternative
Delay
V/C2
Delay
V/C2
1
1
LOS
(sec)
Ratio
LOS
(sec)
Ratio
B
15.9
0.55
C
21.2
0.80
B
12.6
0.54
B
17.7
0.73
B
14.4
0.3
B
18.2
0.57
B
19.7
0.53
C
21.4
0.59
A
9.4
0.46
A
9.3
0.46
B
17.8
0.65
C
23.3
0.77
B
13.4
0.58
B
13.4
0.58
B
10.1
0.52
C
21.5
0.71

1

Vehicle level‐of‐service
Volume‐to‐capacity ratio

2

Figure 14: Average Weekday PM Peak Hour Queueing
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There are limitations to the modeling analysis that was used to assess the operational characteristics; therefore the
analysis does not fully represent all possible future conditions. These limitations include:




Inability to accurately depict conditions reflecting vehicular back‐ups that sometimes occur in the vicinity
due to conditions that are outside the study area.
Limitations of analysis tools (Synchro and SimTraffic) to accurately incorporate interaction of vehicular
traffic with the anticipated volumes of bicyclists.
Uncertainty about the future volumes of pedestrians and bicyclists anticipated to travel through the area.

Transit vehicles are anticipated to experience the same conditions as other motor vehicles. The preferred
alternative does not propose any changes to transit stop locations or operating characteristics. With the preferred
alternative, access to the transit stop on West Burnside Road will be improved.
Appendix C contains additional analysis documentation and PBOT’s review memorandum.

Summary of Operations Analysis
Overall, the operations analysis found substantial benefits to multimodal travel activity in the study area, with
minimal impacts to vehicular mobility. These impacts are limited in magnitude and limited to relatively short time
periods during the day, while the benefits for multimodal activity will be present at all hours of the day, as shown
in
Figure 15. Vehicles will experience minimal increases in delay and queuing at some study area locations
during limited time periods during the AM and PM peaks.
As the preferred alternative moves towards implementation, PBOT can continue to monitor operational
characteristics and explore potential signalization strategies to optimize the operations in the project vicinity for
various modes.
Figure 15: Hours of day with performance improved or maintained under the preferred alternative
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PREFERRED ALTERNATIVE DESIGN
In selecting a preferred alternative from the range of alternatives, PBOT staff relied on a number of different
factors:





The evaluation summary of the alternatives found that the Preferred Alternative performed well according
to the study objectives.
The Preferred Alternative does well at balancing a variety of sometimes competing needs.
Input from stakeholders and members of the public were predominantly in support of the Preferred
Alternative.
The operational analysis of the Preferred Alternative revealed a number of benefits for people walking and
bicycling, and impacts to vehicle delay and queuing are within normal peak hour operations for the project
vicinity.

These factors led the project team to select the Preferred Alternative to be carried forward to the next level of
concept design. The 15‐percent concept design is included in Appendix D and illustrated in Figure 16. Appendix D
also includes documentation of turning templates that were tested as the design was developed. As funding is
allocated to this project, PBOT will proceed with more detailed 30‐percent, 60‐percent, 90‐percent and final design
submittals, as well as the implementation of this multimodal project.
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