Date:

June 7, 2018

Re:

40th and San Pablo Bus Hub Project – Initial Range of Design Concepts
Memorandum

Initial Range of Design Concepts
Memorandum
1. Introduction
The purpose of this memorandum is to provide City, AC Transit, and Emery Go-Round
staff with an opportunity to review the concept-level design options prepared by the
Consultant Team and to give agency staff the opportunity to suggest refinements and
provide other input early in the design development process, and prior to a more
detailed technical feasibility assessment. Reviewers’ input may result in the addition of a
new option(s) for consideration during the technical feasibility assessment or the
elimination of an option from further consideration.

1.1 Options Development
This memorandum presents:
1. Three design options for the bus hub between Adeline Street and San Pablo
Avenue,
2. Recommendations for the consolidation of stops west of San Pablo Avenue; and,
3. A range of potential design approaches for bus stops west of San Pablo Avenue.
The design options and recommendations were developed based on the City’s goals for
improved pedestrian and bicycle access to transit, improved safety for bicycle and bus
travel along the 40th Street corridor, and an improved transit passenger environment, as
well as improved transit operations. In addition, the design process was guided by the
initial input provided by City and transit agency staff.

1.2 Proposed Performance Metrics
The discussion of each design option presented below is accompanied by a table that
reflects the Consultant Team’s initial assessment of benefits and trade-offs of the design
option. The overview of potential benefits and drawbacks includes the following
proposed performance metrics:
•
•
•

Transit Travel Times: Expected change in the time it takes a transit vehicle to
travel through the project area.
Bus Maneuvering Times at Stops: Expected change in the time it takes a transit
vehicle to maneuver into and out of the position needed for passenger boarding
and alighting.
Auto Travel Times: Expected change in the time it takes for autos (and trucks) to
travel through the project area.
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•
•
•
•
•

Safety: Expected change in conditions related to safety of people walking and cycling within the project
area.
Comfort: Expected change in conditions related to the comfort of people walking on sidewalks in the
project area.
Accessibility: Expected change in conditions related to the accessibility of transit stops and amenities for
persons of all ages and physical abilities.
Passenger Environment: Expected change in the space available for transit stop amenities and transit
stop related activities, such as boarding, alighting, and waiting.
Streetscape: Expected change in ability to accommodate streetscape design elements, such as street
trees, pedestrian-scale light fixtures, wayfinding signage, and public art.

The table entries provide reviewers with the Consultant Team’s initial assessment of potential benefits and
drawbacks based on our professional judgment and experience. A more detailed technical feasibility analysis will
be prepared following the receipt of agency comments, and this will provide the additional information and
analysis needed to more precisely gauge the impacts and benefits of each option.

2. 40th and San Pablo Bus Hub and San Pablo Avenue Stops
This section of the memorandum describes three options for the design of the 40th Street bus hub between
Adeline Street and San Pablo Avenue.
NOTE: In order to provide a cost-effective overview of the initial range of design options, operational studies have
not been conducted for the presented design options. A more detailed technical feasibility assessment will be
conducted as part of the next step of design development, which will follow the first round of stakeholder
involvement and the resulting selection of one or two preferred design options at the end of that process. It is
understood that such refinements and further development may require revisions to some of the high-level
assessments of options presented below.
The refinements and further development of the design based on the technical feasibility assessment will include:
• Further refined crosswalk alignment;
• Further refined corner curb radii and the technical feasibility of directional curb ramps;
• Further refined detail of vehicular, pedestrian and bicycle paths of travel at crosswalks (with respect to
bike lanes, raised cycle tracks, and vehicular right turn lanes);
• Signal improvements (e.g. details of application of queue jump, need for separate bicycle signal
heads/cycles); and,
• Streetscape and other design details.

2.1 Option 1: Baseline Improvements (Short-term Improvements)
Description
Design Option 1 (Figure 2.1 at the end of the memorandum) consists of striping improvements to the existing
conditions and does not include the realignment of sidewalk or median curbs, with exception of the
reconstruction of the northeast and southeast corners of the 40th Street/San Pablo Avenue intersection. For this
reason, the Baseline option can also be considered as a short-term improvement of the existing conditions until
detailed design and funding for a more positively impactful and higher cost preferred option is identified. The
stops on San Pablo Avenue would not benefit from the bus hub improvements but could still be subject to
increased maintenance routines, upgraded amenities, the relocation of signal boxes, and other potential
improvements.
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Following are the key features of the Baseline option:
• Red transit-only lanes in east- and westbound directions;
• Green-backed sharrows in in east- and westbound travel lanes next to transit-only lane;
• A short westbound segment of separated bikeway at the intersection of San Pablo Avenue. Separation
consists of striping and soft-hit posts;
• Protected intersection treatment of the northeast corner at the 40th Street/San Pablo Avenue
intersection for bicyclists heading in the north- and westbound direction;
• Realignment/angling out of a section of curb on San Pablo Avenue southeast of the 40th Street/San Pablo
Avenue intersection in order to direct cars around the bicycle related improvements at the northeastern
corner;
• Reconstruction of the northeast and southeast corners at the 40th Street/San Pablo Avenue intersection
in order to accommodate directional curb ramps (only improvement that requires Caltrans
permitting/approval) and,
• New bulb-out at the northwestern corner of the 40th Street/San Pablo Avenue intersection.
Initial Benefits and Trade-Offs Assessment
The following table presents a list of potential benefits and drawbacks associated with this design option.

Initial Benefits and Trade-Offs Assessment
Option 1: Baseline Improvements
Metric

Potential Benefits

Potential Drawbacks

Transit Travel
Times

• Red transit-only lanes have been shown to reduce
the number of drivers violating transit lanes, and
potentially reducing transit delays

• WB red transit-only lane ends before the
intersection, requiring maneuvering back
into traffic

Bus Maneuvering
Times at Stops

• Reduces EB bus time maneuvering out of lane at
Adeline with a queue jump signal

• Without the queue jump signal,
maneuvering times EB would be similar to
today
• WB transit-only lane ends before the
intersection, requiring maneuvering back
into traffic

Auto Travel Times

• EB would likely have travel times similar to today

• May increase WB travel times as buses and
right-turning vehicles must merge into the
WB #2 through lane

Safety

• Separated bikeway pocket at the WB approach at
the San Pablo intersection facilitates merging into
the bicycle lane at the far side of the intersection
• Protected intersection treatments at the northeast
corner of 40th/San Pablo intersection would
provide safer intersection crossing for bicyclists
heading in the north- and westbound direction
• Red transit-only lanes have been shown to reduce
drivers' aggressiveness and the number of
collisions around them
• Reducing the curb radius at northeast and
southeast corners of the 40th/San Pablo
intersection reduces the speed of right turning
vehicles

• Shared lane markings have limited safety
benefit for bicyclists
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Initial Benefits and Trade-Offs Assessment
Option 1: Baseline Improvements
• Bulb-out at the northwestern corner of the
40th/San Pablo intersection shortens the crossing
distance across San Pablo.
Comfort

• Separated bikeway pocket in the WB direction may
provide more comfort for bicyclists
• Protected intersection treatments at the northeast
corner of 40th/San Pablo intersection also provide
more comfort for bicyclists at the intersection

• No opportunities to widen sidewalk

Accessibility

• Reducing the curb radius at northeast and
southeast corners of the San Pablo intersection
provide the opportunity for two directional curb
ramps
• Bulb-out at the northwestern corner of the
40th/San Pablo intersection provides the
opportunity for two directional curb ramps

• Similar to existing conditions

Passenger
Environment

• Limited opportunities for bus stop
enhancements

Streetscape

• Limited opportunities to address current
deficient sidewalk environment (poor
locations for street trees, amenities)

2.2 Option 2: Expanded Passenger Area with Separated Bikeway (NO Left-Turn Lane at San Pablo)
Description
Design Option 2 (Figure 2.2 at the end of the memorandum) includes a substantial reorganization of traffic and
transit operations as well as of the physical design of the bus hub block. Space for this reorganization is gained by
the elimination of the transit-only lanes and the left-turn lane at the San Pablo Avenue intersection. The
additional space is allocated to raised cycle tracks and a significant widening of the bus passenger environment.
This option includes a realignment of the eastern curb on San Pablo Avenue, north and south of the San Pablo
Avenue intersection in order to create a wider combined transit passenger and overall walking environment north
of the intersection, accommodate directional curb ramps, and straightened crosswalks. The sidewalk widening is
facilitated by slightly reducing the currently extra-wide curb lane.
Following are the key features of the Expanded Passenger Area with Separated Bikeway (NO Left-Turn Lane at San
Pablo) option:
•
•
•
•
•
•

No left turn and left-turn lane on westbound 40th Street at the San Pablo Avenue intersection;
Introduction of in-lane stopping for all buses and elimination of the current transit-only lanes in east- and
westbound directions;
6-foot wide raised (sidewalk level) cycle track in east- and westbound direction, located between sidewalk
on transit passenger boarding/alighting areas;
9-foot wide transit passenger boarding/alighting areas;
Widened sidewalks on 40th Street near San Pablo Avenue and Adeline Street intersections and
improvement of sidewalk environment where bus stop function is moved out to new boarding/alighting
areas;
Straightened and shortened crosswalks at San Pablo Avenue intersection;
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•
•
•
•
•
•
•

Introduction of directional ADA curb ramps at northeastern and southeastern corners of 40th Street/San
Pablo Avenue intersection;
Replacement of existing median with expanded median in western half of bus hub block (includes new
median refuge at east crosswalk of 40th Street at San Pablo Avenue);
Elimination of mid-block transit waiting area with poor visibility along garage frontage on south side of
40th Street (could be landscaped, repurposed for secured bicycle parking for residents, or other service
use for existing building);
A right turn pocket with a protected right turn signal phase provides better protection to bicyclists against
conflicts with vehicles.
Widened sidewalk and passenger area at the AC Transit bus stop on northeast of the 40th Street/San
Pablo Avenue intersection;
Widened sidewalk on the eastside of San Pablo Avenue, north of the 40th Street/San Pablo Avenue
intersection; and,
New bulb-out at the northwestern corner of the 40th Street/San Pablo Avenue intersection.

Initial Benefits and Trade-Offs Assessment
The following table presents a list of potential benefits and drawbacks associated with this design option.

Benefits and Trade-Offs Assessment
Option 2: Expanded Passenger Area with Separated Bikeway (No LT at San Pablo)
Metric

Potential Benefits

Transit Travel
Times

Potential Drawbacks
• Removal of transit-only lane may increase travel
time for buses, especially during congested
hours

Bus
Maneuvering
Times at Stops

• Removal of transit-only lane reduces bus
maneuvering time

Auto Travel
Times

• The introduction of a right turn pocket on the
northeast corner of San Pablo Avenue
intersection allows a continuous movement of
vehicles in the westbound direction

Safety

• Separated bikeway increases overall safety for
bicyclists
• Widening of the sidewalks makes crossing safer
for pedestrians by decreasing crossing distance
• Reducing the curb radius on the northeast and
southeast corners of the San Pablo
intersection, and the northwest and southwest
corners of Adeline, reduces the speed of right
turning vehicles

• Removal of transit-only lane may increase travel
times due to buses stopping in the shared lane
• Removal of left turn movement at the 4 San
Pablo intersection may increase travel time for
westbound left traffic; however, volumes are
low as traffic headed south turns at 40th Adeline
instead.
• The introduction of a protected right turn signal
phase requires the implementation of a signal
modification
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Benefits and Trade-Offs Assessment
Option 2: Expanded Passenger Area with Separated Bikeway (No LT at San Pablo)
• Introduction of a right turn pocket with a
protected right turn signal phase reduces the
conflicts between vehicles and bicyclists
Comfort

• Widening of the sidewalks at bus hub increases
pedestrian comfort
• Some sidewalk widening on eastside of San
Pablo Avenue may increase pedestrian comfort

Accessibility

• Reducing the curb radius on the northeast
corner of the San Pablo intersection, and
northwest and southwest corners of the
Adeline intersection, provide the opportunity
for two directional curb ramps
• Bulb-out at the northwestern corner of the
40th/San Pablo intersection provides the
opportunity for two directional curb ramps
• Separated bus loading area reduces conflicts
between accessible loading of buses and
people walking along the sidewalk

Passenger
Environment

• Significant increase in space available to
enhance bus stops with amenities (shelters,
seating, special hub signage, etc.)
• Added space for stop amenities at northbound
stop on San Pablo Avenue

Streetscape

• Wider median at San Pablo supports better
tree vitality than existing narrow median and
can be designed as “gateway” to bus hub
• Provides opportunities to replace existing
street trees in more suitable locations and to
relocate light fixtures and amenities to increase
the existing space for pedestrian through-travel
• Allows elimination of current poorly visible midblock bus waiting area (could be re-landscaped
or otherwise repurposed)
• Provides opportunities for additional landscape
improvements, potentially including green
infrastructure

• May need to add vertical separation between
separated bikeway and sidewalk/bus stop areas
to increase pedestrian comfort

2.3 Option 3: Expanded Passenger Area with Separated Bikeway (NO Left-Turn Lanes)
Description
Design Option 3 (Figure 2.3 at the end of the memorandum) further expands on the improvements included in
Option 2 by also eliminating the left-turn lane at the 40th Street and Adeline intersection. A turn is still permitted
but now occurs out of a combined straight and left turn lane on 40th Street. Additional space is gained by the
complete elimination of the existing median. The space gained within the right-of-way is allocated to a
lengthening of the widened bus passenger environment, compared to Option 2, which now consistently spans the
length of the bus hub in both directions. Due to the elimination of left-turn lanes at both ends of the bus hub
block, the cycle track no longer requires a jog in its alignment, as it does in Option 2. This allows a straightening of
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all physical elements along the block, including sidewalks, cycle track, passenger boarding/alighting areas and all
travel lanes. Option 3 includes the same realignment of the eastern curb on San Pablo Avenue, north and south of
the San Pablo Avenue intersection as Option 2.
Following are the key features of the Expanded Passenger Area with Separated Bikeway (NO Left-Turn Lanes)
option:
• No left-turn lane lanes on 40th Street at the San Pablo Avenue and Adeline intersections. A left turn
movement is not permitted at San Pablo Avenue. Left turns would be permitted out of a combined
straight/left-turn lane at Adeline;
• Replacement of the existing median with a “hardened” center line;
• In-lane stopping for all buses and elimination of the current transit-only lanes;
• 6-foot wide raised (sidewalk level) cycle track in both directions, located between sidewalk on transit
passenger boarding/alighting areas;
• Full block-length, 9-foot wide transit passenger boarding/alighting areas;
• Widened sidewalk on north-side of 40th Street near San Pablo Avenue and Adeline Street intersections
and improved sidewalk environment where bus stop function is moved out to new boarding/alighting
areas along southern sidewalk;
• Straightened and partially shortened crosswalks at San Pablo Avenue intersection;
• Space for introduction of directional ADA curb ramps at northeastern and southeastern corners of the
San Pablo Avenue intersection;
• Elimination of mid-block transit waiting area with poor visibility along garage frontage on south side of
40th Street (could be landscaped, repurposed for secured bicycle parking for residents, or other service
use for existing building);
• Widened sidewalk and passenger area at the AC Transit bus stop on northeast of the 40th Street/San
Pablo Avenue intersection;
• Widened sidewalk on the eastside of San Pablo Avenue, north of the 40th Street/San Pablo Avenue
intersection;
• Realigned crosswalk on the northside of San Pablo intersection to provide a 20’ setback for right-turning
vehicles which allow for better sight distance for vehicles; and,
• New bulb-out at the northwestern corner of the 40th Street/San Pablo Avenue intersection.

Initial Benefits and Trade-Offs Assessment
The following table presents a list of potential benefits and drawbacks associated with this design option.

Benefits and Trade-Offs Assessment
Option 3: Expanded Passenger Area with Separated Bikeway (NO Left-Turn Lanes)
Metric

Potential Benefits

Transit Travel
Times
Bus
Maneuvering
Times at Stops

Potential Drawbacks
• Removal of transit-only lane may increase
travel time for buses, especially during
congested hours

• Removal of transit-only lane reduces bus
maneuvering time
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Benefits and Trade-Offs Assessment
Option 3: Expanded Passenger Area with Separated Bikeway (NO Left-Turn Lanes)
Auto Travel
Times

• Removal of bus-only lane may increase travel
times due to buses stopping in the shared lane
• Removal of westbound left-turn movement at
the San Pablo intersection and eastbound leftturn only lane at the Adeline intersection may
increase travel time for left turning traffic
• Removal of eastbound left-turn only lane limits
connectivity to Adeline Street and may shift
traffic to 43rd Street or other routes

Safety

• Separated bikeway increases overall safety for
bicyclists
• Widening of the sidewalks makes crossing safer
for pedestrians by decreasing crossing distance
• Reducing the curb radius on the northeast and
southeast corners of the San Pablo intersection,
and the northwest and southwest corners of
Adeline intersection, reduces the speed of right
turning vehicles
• Median refuge at the east leg of the San Pablo
intersection improves pedestrian safety
• The bend out treatment of the bicycle path on
the northeast corner of San Pablo intersection
provides better sight distances for right-turn
vehicles

Comfort

• Widening of the sidewalks throughout bus hub
increases pedestrian comfort
• Some sidewalk widening on eastside of San Pablo
Avenue may increase pedestrian comfort
• The bend out treatment of the bicycle path
maintains a direct path of travel for bicyclists in
the westbound direction

Accessibility

• Reducing the curb radius on the northeast corner
of the San Pablo intersection, and northwest and
southwest corners of the Adeline intersection,
provide the opportunity for two directional curb
ramps
• Bulb-out at the northwestern corner of the
40th/San Pablo intersection provides the
opportunity for two directional curb ramps
• Separated bus loading area reduces conflicts
between accessible loading of buses and people
walking along the sidewalk

Passenger
Environment

• Significant increase in opportunity to enhance
bus stops with amenities (shelters, seating,
special hub signage, etc.)
• Added space for stop amenities at northbound
stop on San Pablo Avenue

• May need to add vertical separation between
separated bikeway and sidewalk to increase
pedestrian comfort
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Benefits and Trade-Offs Assessment
Option 3: Expanded Passenger Area with Separated Bikeway (NO Left-Turn Lanes)
Streetscape

• Opportunity for new, bus hub “branded”
streetscape environment on the north side of the
block
• Provides opportunities on south side of the block
to replace existing street trees in more suitable
locations and to relocate light fixtures and
amenities to increase the existing space for
pedestrian through-travel
• Allows elimination of current poorly visible midblock bus waiting area (could be re-landscaped
or otherwise repurposed)
• Provides opportunities for additional landscape
improvements, potentially including green
infrastructure

• Eliminates median as element that visually
breaks up the apparent width of the street
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2.4 Preliminary Conclusions
The table below provides a high-level overview of the aggregated benefits and drawbacks listed above. It
indicates that each of the design options provide improvements over the existing conditions with respect to the
initial range of performance metrics. As could be expected, the options (Options 2 and 3) that increasingly
reallocate space currently given to vehicle travel to improvements of the environment of bicyclists, pedestrian,
and people using transit, negatively impact the travel times of vehicle, including buses. Under Option 3, the
removal of the dedicated left-turn lane at Adeline Street impacts the performance of that option with respect to
the Auto Travel Time metric. The exact degree of these impacts can be studied during the technical feasibility
assessment if both options are selected to move forward. Conversely, the baseline option provides only modest
improvements with respect to the metrics Safety, Comfort, Accessibility, Passenger Environment, and Streetscape
do not have a negative impact on transit and auto travel times.

Preliminary Design Options Comparisons
Metric

Option 1

Option 2

Option 3

+
+
–
+

o

++
–
++

–
++
––
+++

++

++

People cycling

o
+

+

++

Transit riders

o

++

+++

++
++
++

++
+++
+++

Transit Travel Times
Bus Maneuvering Times at Stops
Auto Travel Times
Safety
Comfort
People walking

Accessibility
Passenger Environment
Streetscape
Cost

+
o
o
$

$$

$$$
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3. Bus Stops on 40th Street West of San Pablo Avenue
This section describes a range of potential design options for improving the functional and spatial accommodation
of people walking and cycling as well as transit riders at east- and westbound bus stop locations on 40th Street
west of San Pablo Avenue. The presented range includes two options that explore the configuration of bus stops if
Bus Only lanes were implemented on 40th Street in both directions or in the westbound direction only.
Figure 3.1 provides an overview of the typical existing right-of-way and curb-to-curb dimensions along 40th Street
between Emery and Hubbard Streets.

Bus Stop Locations and Proposed Elimination of Stops at Harlan Street
Since the Existing Conditions Memorandum was prepared at the end of 2017, City staff has given the potential
consolidation of the existing stops at Emery and Harlan Streets to Harlan Street further consideration and
explored the idea through a brief intercept survey of transit riders at the Emery and Harlan bus stops. The transit
rider feedback received during the (small sample) survey clearly favored maintaining the stops at Emery Street
and showed comparable indifference to the potential elimination of stops at Harlan Street. As a result, the design
options presented below assume that bus stops on 40th Street west of San Pablo will be located in the locations
shown on Figure 3.2. AC Transit’s high-ridership stops at Emery Street are maintained and the low ridership stops
at Harlan Street eliminated. If supported by AC Transit, this will reduce the overall number of stops between San
Pablo Avenue and the Shellmound Street bridge and reduce the travel time for transit vehicles. The westbound
stop at Hollis Street remains at its near-side location as it will serve the future community arts center at this
location.
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Figure 3.2: Proposed Bus Stop Locations

3.1 Design Options 1A and 1B: Stop Configuration with Current Number of Travel Lanes
Description
Figures 3.3 and 3.4 (at the end of the memorandum) illustrate Options 1A and 1B for the design of bus stop and
mid-block conditions on 40th Street west of San Pablo Avenue. Option 1A situates a Class IV separated bikeway
between the existing curb and parked cars in the westbound direction and a painted buffer with soft-hit posts in
the eastbound direction. Under Option 1B westbound bicyclists are accommodated on a buffered Class II bike
lane located between the existing parking lane and the travel lane.
For both options, the space needed to accommodate the proposed 140-foot long “floating” bus boarding islands
and raised bikeways requires an easement on private property of about 170 feet in length on the south-side of
the street. Where feasible, the improvements are proposed to include curb extensions on the cross streets of 40th
Street in order to further increase pedestrian and bicycle safety.
Following are the key features of Options 1A and 1B.
OPTION 1A: Separated Bikeways in Both Directions
•
•
•
•
•

1

Restriping of 12-foot travel lanes to 10 feet and 11 feet (curbside) respectively;
Reduction of the parking lane width to 7 feet;
9-foot wide, 140-foot long “floating” bus islands, allowing for two buses to use the stop at the same time;
6-foot (EB)/7-foot (WB) wide sections of raised cycle track located between bus island and sidewalk;
Class IV separated bikeway beyond stop locations (separated from adjacent parking by a 4-foot painted
buffer 1 (WB) and from travel lane by a 2-foot striped buffer with soft-hit posts (EB));

The 4-foot buffer width was chosen over leaving the parking lane width at 8 feet because of increasing concerns voiced by
municipal ADA coordinators that a 3-foot wide buffer next to parking is not sufficiently addressing the ADA accessibility of the
“floating” parking stalls.

Community Design + Architecture
Re: 40th and San Pablo Bus Hub Project – Initial Range of Design Concepts Memorandum
Date: June 7, 2018
Page 13 of 26

•
•
•

8-foot wide sidewalks located between raised cycle track and adjacent landscaping on private property
(requires a 5-foot wide easements at stop locations along south-side of the street);
Curb extensions on cross streets (where feasible) to accommodate directional curb ramps and
configuration of protected intersection treatments for bicyclists. Curb extensions also provide
opportunities for additional landscaping that may include green infrastructure;
Shortened crosswalks across 40th Street and, where curb extensions are constructed, across cross streets.

OPTION 1B: Buffered Bike Lane in Westbound and Separated Bikeway in Eastbound Direction
The following list only includes features that deviate from Option 1A.
•
•

Parking lane width remains at 8 feet;
Class II buffered bike lanes (WB) and Class IV separated bikeway (EB) beyond stop locations (buffered
from adjacent parking by 2-foot painted buffer (WB) and from travel lane by a 2-foot striped buffer with
soft hit posts (EB)).

Initial Benefits and Trade-Offs Assessment
The following table presents a list of potential benefits and drawbacks associated with Option 1A.

Initial Benefits and Trade-Offs Assessment
OPTION 1A: SEPARATED BIKEWAYS
Metric

Potential Benefits

Transit Travel
Times

• Likely decrease in transit travel time
associated with elimination of maneuvering
times at stops

Bus
Maneuvering
Times at Stops

• In-lane stopping eliminates bus
maneuvering time (as opposed to stopping
partially in traffic/bike lane today)

Auto Travel
Times
Safety

Potential Drawbacks

• May increase auto travel times slightly with full inlane stopping (as opposed to partial in-lane
stopping today)
• Separated bikeway increases overall safety
for bicyclists
• Experienced cyclists have the choice to
make left turns by shifting from buffered
bike lane into left turn lane instead of
making a two-stage turn at the intersection
(EB only)
• Reducing curb radii improves pedestrian
and bicycle safety by slowing speeds of
turning autos
• Median refuges at “floating” bus islands
reduce pedestrian exposure to autos and
overall crossing distance
• Separated Bikeway at “floating” bus island
eliminates the conflict between bicyclists
and buses.
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Initial Benefits and Trade-Offs Assessment
OPTION 1A: SEPARATED BIKEWAYS
• Reduction in lane widths has speed
management benefits, which increases
safety for all roadway users
Comfort

• Increased comfort on sidewalk by removing
existing bus stops/shelters from sidewalk
and providing a separate space
• Increased comfort for bicyclists with
protected bicycle lanes
• Improved passenger waiting environment at
bus stops
• Opportunity to mark crosswalks from
sidewalk to bus stop to provide a safe
access to transit
• Increased comfort for pedestrians and
bicyclists through use of design elements
such as railing or landscape buffer

Accessibility

• Tightened curb radii allow for directional
curb ramps
• Bus island creates fewer obstructions in the
usable sidewalk width at stops
• Design elements such as use of railings or
landscape buffer separates bikeway from
sidewalk to minimize conflicts between
bicyclists and pedestrians as well as the
visually impaired

Passenger
Environment

• Significant increase in opportunity to
enhance bus stops with passenger
amenities (shelters, seating, signage, etc.)

• Accommodation of bus stop area requires 170-foot
long easement on adjacent private property (on
south side of 40th Street)

Streetscape

• Curb extensions (where feasible) and islands
provide landscape opportunities (calling
attention to stop locations and visually
narrowing the roadway), including
opportunities for green infrastructure

• Reduced continuity of landscaped setbacks on the
south side of the street at bus stop locations due to
5 feet of sidewalk widening into the landscaped
area at bus stop locations

The following table presents a list of potential benefits and drawbacks associated with Option 1B.

Initial Benefits and Trade-Offs Assessment
OPTION 1B: BUFFERED BIKE LANE (WB); SEPARATED BIKEWAY (EB)
Metric

Potential Benefits

Transit Travel
Times

• Likely decrease in transit travel time
associated with elimination of maneuvering
times at stops

Bus
Maneuvering
Times at Stops

• In-lane stopping eliminates bus
maneuvering time (as opposed to stopping
partially in traffic/bike lane today)

Potential Drawbacks
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Initial Benefits and Trade-Offs Assessment
OPTION 1B: BUFFERED BIKE LANE (WB); SEPARATED BIKEWAY (EB)
Auto Travel
Times

• May increase auto travel times slightly with full inlane stopping (as opposed to partial in-lane
stopping today)

Safety

• Separated bikeway (EB only) increases
overall safety for bicyclists
• Buffered bike lanes (WB only) increases the
distance between vehicles in the travel lane
and bicyclists. It also provides space for
bicyclists to pass other bicyclists
• Experienced cyclists have the choice to
make left turns by shifting from buffered
bike lane into left turn lane instead of
making a two-stage turn at the intersection
• Reducing curb radii improves pedestrian
and bicycle safety by slowing speeds of
turning autos at intersection conflict points
• Median refuges at “floating” bus islands
reduce pedestrian exposure to autos and
overall crossing distance
• Separated Bikeway at “floating” bus island
eliminates the conflict between bicyclists
and buses
• Reduction in lane widths has speed
management benefits, which increases
safety for all roadway users

• The presence of curbside parking presents conflict
zones with bicyclists as a parked car pulls into a
travel lane.
• The lack of space for a buffer between bike lane
and parking lane creates conflict points in door
zones; however, the 8’ combined width of the
bicycle lane and buffer provides space for bicyclists
to make evasive maneuvers

Comfort

• Increased comfort on sidewalk by removing
existing bus stops/shelters from sidewalk
and providing a separate space
• Improved passenger waiting environment at
bus stops
• Opportunity to mark crosswalks from
sidewalk to bus stop to provide a safe
access to transit
• Increased comfort for pedestrians and
bicyclists through use of design elements
such as railing or landscape buffer

• Lacking buffer along door zone (between bike lane
and parking lane) (WB only); however, the 8’
combined width of the bicycle lane and buffer
provides space for bicyclists to make evasive
maneuvers

Accessibility

• Tightened curb radii allow for directional
curb ramps
• Bus island creates fewer obstructions in the
usable sidewalk width at stops
• Design elements such as use of railings or
landscape buffer separates bikeway from
sidewalk to minimize conflicts between
bicyclists and pedestrians as well as the
visually impaired

Passenger
Environment

• Significant increase in opportunity to
enhance bus stops with passenger
amenities (shelters, seating, signage, etc.)

• Accommodation of bus stop area requires 170-foot
long easement on adjacent private property (on
south side of 40th Street)
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Initial Benefits and Trade-Offs Assessment
OPTION 1B: BUFFERED BIKE LANE (WB); SEPARATED BIKEWAY (EB)
Streetscape

• Curb extensions (where feasible) and islands
provide landscape opportunities (calling
attention to stop locations and visually
narrowing the roadway), including
opportunities for green infrastructure

• Reduced continuity of landscaped setbacks on the
south side of the street at bus stop locations due to
5 feet of sidewalk widening into the landscaped
area at bus stop locations

3.2 Design Options 2A and 2B: Stop Configuration with Bus Only Lanes in West- and Eastbound
Directions
Description
Figures 3.5 and 3.6 (at the end of the memorandum) illustrate Options 2A and 2B for the design of bus stop and
mid-block conditions on 40th Street west of San Pablo Avenue. Both options explore the introduction of Bus Only
lanes in west and eastbound directions, which is achieved through a redistribution of right-of-way space between
modes as shown Figures 3.5 and 3.6 as well as the reconstruction of the southern curb of the existing median two
feet north of its current location for the length of 40th Street. Both options accommodate bicyclists on a Class IV
two-way separated bikeway (two-way cycle track). Under Option 2A the two-way cycle track is located at roadway
grade and within the northern roadway’s existing curb-to-curb width of 37 feet. Under Option 2B, however, the
northern curb is reconstructed in a new location and the two-way cycle track raised to sidewalk grade for the
entire stretch between Emery and Hubbard Streets. The relocation of the curb under Option 2B not only provides
the opportunity to configuration the combined bikeway and pedestrian area to give more space to people
accessing bus stops and traveling along the street, but also offers the opportunity to improve the placement of
streetscape elements (trees on street side rather than building side of the sidewalk) in a way that increases the
comfort of pedestrians and bicyclists.
Both options require that the block between San Pablo Avenue and Emery Street and the 40th Street/Emery
intersection be designed to facilitate a transition from the two-way cycle track on the north-side of the street to
an accommodation of bicyclists on either side of 40th Street that is compatible with the bicycle accommodation
through the San Pablo Avenue intersection and the 40th Street bus hub.
Under both options, bus stops along the north-side of the street are accommodated by eliminating painted,
paved, and/or landscaped buffers for the length of the bus boarding area. Bus stops along the south-side of 40th
Street can, due to the absence of a bicycle facility, be configured like standard curbside stops. Where feasible, the
improvements are proposed to include curb extensions on the cross streets of 40th Street in order to further
increase pedestrian and bicycle safety.
Following are the key features of Options 2A and 2B.
OPTION 2A: Bus Only Lanes in Both Directions with Two-way Cycle Track at Roadway Grade
•
•
•
•
•

Elimination of the existing parking lane on the north-side of the street;
Conversion of curbside travel lane into an 11-foot wide Bus Only lane in west- and eastbound directions;
Narrowing of existing median from 12 to 10 feet along southern edge of median;
Introduction of 12-foot (mid-block)/10-foot (at bus stop) wide two-way separated bikeway (two-way cycle
track) on the north-side of 40th Street;
4-foot painted (or potentially raised and landscaped) buffer between cycle track and Bus Only lane;
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•
•
•

9-foot wide, 140-foot long “floating” bus islands on north-side of the street; 13-foot wide, 140-foot long
curbside stop areas along south-side of 40th Street;
Curb extensions on cross streets (where feasible) to accommodate directional curb ramps and
configuration of protected intersection treatments for bicyclists. Curb extensions also provide
opportunities for additional landscaping that may include green infrastructure;
Shortened crosswalks across 40th Street and, where curb extensions are constructed, across cross streets.

OPTION 2B: Bus Only Lanes in Both Directions with Two-way Cycle Track at Sidewalk Grade
The following list only includes features that deviate from Option 2A.
•
•
•
•
•

Reconstruction of northern sidewalk curb between Emery and Hubbard Streets
Introduction of 10-foot (mid-block and at bus stop) wide, raised two-way separated bikeway (two-way
cycle track) on the north-side of 40th Street;
3-foot landscaped buffer between cycle track and Bus Only lane;
15-foot sidewalks and reconfigured streetscape on north-side of 40th Street to locate street trees along
curbside of sidewalk;
Widening of existing sidewalk on south-side of the street to 12 feet (requires 2-foot easement into
adjacent landscaped setback) and reconfiguration of the streetscape to locate street trees along curbside
of sidewalk.
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Initial Benefits and Trade-Offs Assessment
The following table presents a list of potential benefits and drawbacks associated with Option 2A.

Initial Benefits and Trade-Offs Assessment
OPTION 2A: BUS ONLY LANES (WB/EB) WITH TWO-WAY CYCLE TRACK AT ROADWAY GRADE
Metric

Potential Benefits

Potential Drawbacks

Transit Travel
Times

• Decrease in transit travel time associated
with the presence of dedicated bus only
lanes
• Likely improved transit operating efficiency,
bus speed and transit reliability

• Accommodation of dedicated bus only lane
requires the elimination of parking and one travel
lane (WB only)
• Potential for encroachment into bus only lane,
particularly WB, during congested times of day
without enforcement

Bus
Maneuvering
Times at Stops

• Stopping in bus only lane eliminates bus
maneuvering time without impacting auto
traffic

Auto Travel
Times

• May improve vehicular flow as the buses do
not share the lane with vehicles (EB only).
• Intersections with high right-turn volumes
may require protected right-turn signals
with Transit Signal Priority

Safety

• Two-Way Cycle Track increases overall
safety for bicyclists
• Reducing curb radii improves pedestrian
and bicycle safety by slowing speeds of
turning autos
• Median refuges at “floating” bus islands
reduce pedestrian exposure to autos and
overall crossing distance
• Separated Bikeway at “floating” bus island
eliminates the conflict between bicyclists
and buses
• Two-way cycle track requires bicycle signal
phase, which improves bicycle safety at
intersections
• Reduction in lane widths has speed
management benefits, which increases
safety for all roadway users

Comfort

• Increased comfort on sidewalk by removing
existing bus stops/shelters from sidewalk
and providing a separated space.
• Increased opportunities for bus stop
enhancements with “floating” bus islands
• Opportunity to mark crosswalks from
sidewalk to bus stop to provide a safe
access to transit
• Increased comfort for pedestrians and
bicyclists through use of design elements
such as railing or landscape buffer

• Elimination of the parking lane decreases comfort
of automobile users and neighboring
businesses/uses.
• Requires transition to directional facilities at Emery
and at the IKEA/Bay Trail Signal, which may increase
cyclists delay

Accessibility

• Tightened curb radii allow for directional
curb ramps

• Raised cycle tracks through bus stop should be
designed to alleviate potential concerns about

• Increase in auto travel times due to the elimination
of one general travel lane (WB Only)
• Two-way cycle track requires bicycle signal phase
for safety, which may increase delay at
intersections
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Initial Benefits and Trade-Offs Assessment
OPTION 2A: BUS ONLY LANES (WB/EB) WITH TWO-WAY CYCLE TRACK AT ROADWAY GRADE
• Bus island (WB only) creates fewer
obstructions in the usable sidewalk width at
stops
• Design elements such as use of railings or
landscape buffer separates bikeway from
sidewalk to minimize conflicts between
bicyclists and pedestrians as well as the
visually impaired

interactions between pedestrians and bicyclists as
well as the visually impaired
• Elimination of parking may adversely affect the
accessibility of people with disabilities who may use
automobiles to access neighboring businesses/uses
on north side of the street

Passenger
Environment

• Significant increase in opportunity to
enhance bus stops with passenger
amenities (shelters, seating, signage, etc.)

• Accommodation of bus stop area requires 170-foot
long easements on adjacent private property on
south side of 40th Street

Streetscape

• Curb extensions (where feasible) and islands
provide landscape opportunities (calling
attention to stop locations and visually
narrowing the roadway), including
opportunities for green infrastructure

• Somewhat reduced continuity of landscaped
setbacks on the south side of the street at bus stop
locations due to 3 feet of sidewalk widening into
the landscaped area at bus stop locations
• The impact of shaving 2 feet from the median on
the south side of 40th Street on the existing median
trees will have to be evaluated and may be
integrated with the upcoming median renovation
project subject to the availability of funds

The following table presents a list of potential benefits and drawbacks associated with Option 2B.

Initial Benefits and Trade-Offs Assessment
OPTION 2B: BUS ONLY LANES (WB/EB) WITH TWO-WAY RAISED CYCLE TRACK
Metric

Potential Benefits

Potential Drawbacks

Transit Travel
Times

• Decrease in transit travel time associated
with the presence of dedicated bus only
lanes
• Likely improved transit operating efficiency,
bus speed and transit reliability

• Accommodation of dedicated bus only lane
requires the elimination of parking and one travel
lane (WB only)
• Potential for encroachment into bus only lane,
particularly WB, during congested times of day
without enforcement

Bus
Maneuvering
Times at Stops

• Stopping in bus only lane eliminates bus
maneuvering time without impacting auto
traffic

Auto Travel
Times

• May improve vehicular flow as the buses do
not share the lane with vehicles (EB only).
Intersections with high right-turn volumes
may require protected right-turn signals
with Transit Signal Priority

Safety

• A raised Two-Way Cycle Track with buffer
increases overall safety for bicyclists
• Reducing curb radii improves pedestrian
and bicycle safety by slowing speeds of
turning autos

• Increase in auto travel times slightly due to the
elimination of travel lane (WB Only)
• Two-way cycle track requires bicycle signal phase
for safety, which may increase delay at
intersections
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Initial Benefits and Trade-Offs Assessment
OPTION 2B: BUS ONLY LANES (WB/EB) WITH TWO-WAY RAISED CYCLE TRACK
• The expansion of the sidewalk on the north
side significantly reduces the crossing
distance for pedestrians at intersections
• Two-way cycle track requires bicycle signal
phase, which improves bicycle safety at
intersections
• Reduction in lane widths has speed
management benefits, which increases
safety for all roadway users
Comfort

• Increased comfort on sidewalk by removing
existing bus stops/shelters from sidewalk
and providing a separate space
• Tree Planters provide added separation
between pedestrians and bicyclists, thereby
increasing comfort
• Increased opportunities for bus stop
enhancements on a wider reconstructed
sidewalk

• Elimination of the parking lane decreases comfort
of automobile users and neighboring
businesses/uses.
• Requires transition to directional facilities at Emery
and at the IKEA/Bay Trail Signal, which may increase
cyclists delay

Accessibility

• Tightened curb radii allow for directional
curb ramps
• A separate transit passenger area along
sidewalk creates fewer obstructions in the
usable sidewalk width at stops
• Railing separates bikeway from sidewalk to
minimize conflicts

• Raised cycle tracks through bus stop should be
designed to alleviate potential concerns about
interactions between pedestrians and bicyclists as
well as the visually impaired
• Elimination of parking may adversely affect the
accessibility of people with disabilities who may use
automobiles to access neighboring businesses/uses
on north side of the street

Passenger
Environment

• Significant increase in opportunity to
enhance bus stops with passenger
amenities (shelters, seating, signage, etc.)

• Accommodation of bus stop area requires 2-foot
wide easements on adjacent private property on
south-side of 40th Street along the length of the
street

Streetscape

• The expansion (south-side) and
reconfiguration (north-side) of sidewalks on
both sides of the street presents
opportunities to create a unified
streetscape character along the entire
stretch of the corridor with street trees
located along the curb and between
sidewalk and cycle track

• May be expensive due to the higher costs
associated with the realignment of curbs, impacts
on drainage and construction of new sidewalk and
raised two-way cycle track along length of 40th
Street
• Slightly impacts the landscaped setbacks on the
south side of the street at bus stop locations due to
2-foot sidewalk widening into the landscaped area
along the length of the street
• The impact of shaving 2 feet from the median on
the south side of 40th Street on the existing median
trees will have to be evaluated and may be
integrated with the upcoming median renovation
project subject to the availability of funds
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3.3 Design Options 3A and 3B: Stop Configuration with Bus Only Lane in Eastbound Direction
Description
Figures 3.7 and 3.8 (at the end of the memorandum) illustrate Options 3A and 3B for the design of bus stop and
mid-block conditions on 40th Street west of San Pablo Avenue. Both options explore the introduction of Bus Only
lanes in the eastbound direction, which is achieved through a redistribution of right-of-way space between modes
as shown Figures 3.7 and 3.8 as well as the reconstruction of the southern curb of the existing median two feet
north of its current location for the length of 40th Street. Both options accommodate bicyclists on a Class IV twoway separated bikeway (two-way cycle track), which is achieved through the conversion of existing parking lane
along the north side of the street. Under Option 3A the two-way cycle track is located at roadway grade and
within the northern roadway’s existing curb-to-curb width of 37 feet. Under Option 3B, however, the northern
curb is reconstructed in a new location and the two-way cycle track raised to sidewalk grade for the entire stretch
between Emery and Hubbard Streets. The relocation of the curb under Option 3B not only provides the
opportunity to configuration the combined bikeway and pedestrian area to give more space to people accessing
bus stops and traveling along the street, but also offers the opportunity to improve the placement of streetscape
elements (trees on street side rather than building side of the sidewalk) in a way that increases the comfort of
pedestrians and bicyclists.
Both options require that the block between San Pablo Avenue and Emery Street and the 40th Street/Emery
intersection be designed to facilitate a transition from the two-way cycle track on the north-side of the street to
an accommodation of bicyclists on either side of 40th Street that is compatible with the bicycle accommodation
through the San Pablo Avenue intersection and the 40th Street bus hub.
Under both options, bus stops along the north-side of the street are accommodated by eliminating painted,
paved, and/or landscaped buffers for the length of the bus boarding area. Bus stops along the south-side of 40th
Street can, due to the absence of a bicycle facility, be configured like standard curbside stops. Where feasible, the
improvements are proposed to include curb extensions on the cross streets of 40th Street in order to further
increase pedestrian and bicycle safety.
Following are the key features of Options 3A and 3B.
OPTION 3A: Bus Only Lanes in Eastbound Direction with Two-way Cycle Track at Roadway Grade
•
•
•
•
•
•
•
•

Elimination of the existing parking lane on the north-side of the street;
Conversion of curbside travel lane into an 11-foot wide Bus Only lane in eastbound direction;
Narrowing of existing median from 12 to 10 feet along southern edge of median;
Introduction of 12-foot (mid-block)/10-foot (at bus stop) wide two-way separated bikeway (two-way cycle
track) on the north-side of 40th Street;
4-foot painted (or potentially raised and landscaped) buffer between cycle track and adjacent mixed-flow
lane;
9-foot wide, 140-foot long “floating” bus islands on north-side of the street; 13-foot wide, 140-foot long
curbside stop areas along south-side of 40th Street;
Curb extensions on cross streets (where feasible) to accommodate directional curb ramps and
configuration of protected intersection treatments for bicyclists. Curb extensions also provide
opportunities for additional landscaping that may include green infrastructure;
Shortened crosswalks across 40th Street and, where curb extensions are constructed, across cross streets.

OPTION 3B: Bus Only Lanes in Eastbound Direction with Two-way Cycle Track at Sidewalk Grade
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The following list only includes features that deviate from Option 3A.
•
•
•
•
•

Reconstruction of northern sidewalk curb between Emery and Hubbard Streets
Introduction of 10-foot (mid-block and at bus stop) wide, raised two-way separated bikeway (two-way
cycle track) on the north-side of 40th Street;
3-foot landscaped buffer between cycle track and adjacent mixed-flow lane;
15-foot sidewalks and reconfigured streetscape on north-side of 40th Street to locate street trees along
curbside of sidewalk;
Widening of existing sidewalk on south-side of the street to 12 feet (requires 2-foot easement into
adjacent landscaped setback) and reconfiguration of the streetscape to locate street trees along curbside
of sidewalk.
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Initial Benefits and Trade-Offs Assessment
The following table presents a list of potential benefits and drawbacks associated with Option 3A.

Initial Benefits and Trade-Offs Assessment
OPTION 3A: BUS ONLY LANE (EB) WITH TWO-WAY CYCLE TRACK AT ROADWAY GRADE
Metric

Potential Benefits

Potential Drawbacks

Transit Travel
Times

• Decrease in transit travel time associated
with the presence of dedicated bus only
lane (EB only)
• Likely improved transit operating efficiency,
bus speed and transit reliability

• Accommodation of two-way cycle track requires
the elimination of parking (WB only)

Bus
Maneuvering
Times at Stops

• Stopping in bus only lane eliminates bus
maneuvering time without impacting auto
traffic (EB only)
• In‐lane stopping eliminates bus
maneuvering time (as opposed to stopping
partially in traffic/bike lane today) (WB only)

Auto Travel
Times

• May improve vehicular flow as the buses do
not share the lane with vehicles (EB only)
• Intersections with high right-turn volumes
may require protected right-turn signals
with Transit Signal Priority

Safety

• Two-Way Cycle Track increases overall
safety for bicyclists
• Reducing curb radii improves pedestrian
and bicycle safety by slowing speeds of
turning autos
• Median refuges at “floating” bus islands
reduce pedestrian exposure to autos and
overall crossing distance
• Separated Bikeway at “floating” bus island
eliminates the conflict between bicyclists
and buses
• Two-way cycle track requires bicycle signal
phase, which improves bicycle safety at
intersections
• Reduction in lane widths has speed
management benefits, which increases
safety for all roadway users

Comfort

• Increased comfort on sidewalk by removing
existing bus stops/shelters from sidewalk
and providing a separated space.
• Increased opportunities for bus stop
enhancements with “floating” bus islands
• Opportunity to mark crosswalks from
sidewalk to bus stop to provide a safe
access to transit
• Increased comfort for pedestrians and
bicyclists through use of design elements
such as railing or landscape buffer

• May increase auto travel times slightly with full inlane stopping (WB Only)
• Two-way cycle track requires bicycle signal phase
for safety, which may increase delay at
intersections

• Elimination of the parking lane decreases comfort
of automobile users and neighboring
businesses/uses.
• Requires transition to directional facilities at Emery
and at the IKEA/Bay Trail Signal, which may increase
cyclists delay
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Initial Benefits and Trade-Offs Assessment
OPTION 3A: BUS ONLY LANE (EB) WITH TWO-WAY CYCLE TRACK AT ROADWAY GRADE
Accessibility

• Tightened curb radii allow for directional
curb ramps
• Bus island (WB only) creates fewer
obstructions in the usable sidewalk width at
stops
• Design elements such as use of railings or
landscape buffer separates bikeway from
sidewalk to minimize conflicts between
bicyclists and pedestrians as well as the
visually impaired

• Raised cycle tracks through bus stop should be
designed to alleviate potential concerns about
interactions between pedestrians and bicyclists as
well as the visually impaired
• Elimination of parking may adversely affect the
accessibility of people with disabilities who may use
automobiles to access neighboring businesses/uses
on north side of the street

Passenger
Environment

• Significant increase in opportunity to
enhance bus stops with passenger
amenities (shelters, seating, signage, etc.)

• Accommodation of bus stop area requires 170-foot
long easements on adjacent private property on
south side of 40th Street

Streetscape

• Curb extensions (where feasible) and islands
provide landscape opportunities (calling
attention to stop locations and visually
narrowing the roadway), including
opportunities for green infrastructure

• Somewhat reduced continuity of landscaped
setbacks on the south side of the street at bus stop
locations due to 3 feet of sidewalk widening into
the landscaped area at bus stop locations
• The impact of shaving 2 feet from the median on
the south side of 40th Street on the existing median
trees will have to be evaluated and may be
integrated with the upcoming median renovation
project subject to the availability of funds

The following table presents a list of potential benefits and drawbacks associated with Option 3B.

Initial Benefits and Trade-Offs Assessment
OPTION 3B: BUS ONLY LANE (EB) WITH TWO-WAY RAISED CYCLE TRACK
Metric

Potential Benefits

Potential Drawbacks

Transit Travel
Times

• Decrease in transit travel time associated
with the presence of dedicated bus only
lane (EB only)
• Likely improved transit operating efficiency,
bus speed and transit reliability

• Accommodation of two-way cycle track requires
the elimination of parking (WB only)

Bus
Maneuvering
Times at Stops

• Stopping in bus only lane eliminates bus
maneuvering time without impacting auto
traffic (EB only)
• In‐lane stopping eliminates bus
maneuvering time (as opposed to stopping
partially in traffic/bike lane today) (WB only)

Auto Travel
Times

• May improve vehicular flow as the buses do
not share the lane with vehicles (EB only)
Intersections with high right-turn volumes
may require protected right-turn signals
with Transit Signal Priority

Safety

• A raised Two-Way Cycle Track with buffer
increases overall safety for bicyclists

• May increase auto travel times slightly with full inlane stopping (WB Only)
• Two-way cycle track requires bicycle signal phase
for safety, which may increase delay at
intersections
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Initial Benefits and Trade-Offs Assessment
OPTION 3B: BUS ONLY LANE (EB) WITH TWO-WAY RAISED CYCLE TRACK
• Reducing curb radii improves pedestrian
and bicycle safety by slowing speeds of
turning autos
• The expansion of the sidewalk on the north
side significantly reduces the crossing
distance for pedestrians at intersections
• Two-way cycle track requires bicycle signal
phase, which improves bicycle safety at
intersections
• Reduction in lane widths has speed
management benefits, which increases
safety for all roadway users
Comfort

• Increased comfort on sidewalk by removing
existing bus stops/shelters from sidewalk
and providing a separate space
• Tree Planters provide added separation
between pedestrians and bicyclists, thereby
increasing comfort
• Increased opportunities for bus stop
enhancements on a wider reconstructed
sidewalk

• Elimination of the parking lane decreases comfort
of automobile users and neighboring
businesses/uses.
• Requires transition to directional facilities at Emery
and at the IKEA/Bay Trail Signal, which may increase
cyclists delay

Accessibility

• Tightened curb radii allow for directional
curb ramps
• A separate transit passenger area along
sidewalk creates fewer obstructions in the
usable sidewalk width at stops
• Railing separates bikeway from sidewalk to
minimize conflicts

• Raised cycle tracks through bus stop should be
designed to alleviate potential concerns about
interactions between pedestrians and bicyclists as
well as the visually impaired
• Elimination of parking may adversely affect the
accessibility of people with disabilities who may use
automobiles to access neighboring businesses/uses
on north side of the street

Passenger
Environment

• Significant increase in opportunity to
enhance bus stops with passenger
amenities (shelters, seating, signage, etc.)

• Accommodation of bus stop area requires 2-foot
wide easements on adjacent private property on
south-side of 40th Street along the length of the
street

Streetscape

• The expansion and the reconfiguration of
the sidewalk presents opportunities to
create a unified streetscape character along
the entire stretch of the corridor with street
trees located between sidewalk and cycle
track

• May be expensive due to the higher costs
associated with the realignment of curbs, impacts
on drainage and construction of new sidewalk and
raised two-way cycle track along length of 40th
Street
• Slightly impacts the landscaped setbacks on the
south side of the street at bus stop locations due to
2-foot sidewalk widening into the landscaped area
along the length of the street
• The impact of shaving 2 feet from the median on
the south side of 40th Street on the existing median
trees will have to be evaluated and may be
integrated with the upcoming median renovation
project subject to the availability of funds
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3.4 Preliminary Conclusions
The table below provides a high-level overview of the aggregated benefits and drawbacks listed throughout the
section above. It indicates that each of the design options provides improvements over the existing conditions
with respect to the performance metrics. All the options improve transit travel times as well as bus maneuvering
times at stops due to the provision of in-lane stopping for buses or Bus Only lanes. Also, all the options improve
the safety, comfort and accessibility of bicyclists, pedestrians and transit patrons. However, this comes at an
expense of increasing vehicle travel times, at least to some degree, in all the options. Parking along the northern
side of 40th Street is eliminated on the options with Bus Only lanes (Option 2A, 2B, 3A and 3B). The transit
passenger environment is significantly better due to the use of “floating” islands (Options 1A, 1B, 2A (WB only)
and 3A (WB only)) or through the provision of a widened sidewalk (Option 2A (EB only), 3A (EB only), 2B and 3B).
All the options present opportunities for streetscape improvements adjacent to bus stop locations with the best
streetscape environment created by Option 2B and 3B, which are also the most expensive options. A more
quantitative assessment of these impacts can be developed during the technical feasibility assessment of the
preferred options.

Preliminary Design Options Comparisons
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$

$

$$

$$$

$$

$$$

4. Next Steps
After receiving comments and input from stakeholders, City Commissions, and the City Council, on the presented
design options and their initial assessment, the Consultant Team will make refinements to a limited number of
options that are selected to be refined and subjected to a more detailed technical feasibility assessment that
includes an analysis of potential impacts on traffic and bus travel times as well as level-of-magnitude cost
estimates.

