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Project Request
The Road Safety Assessment (RSA) of the proposed alignment for the widening of Broadway
Boulevard from Euclid Avenue to Country Club Road was conducted at the request of the City
of Tucson Department of Transportation (TDOT). TDOT requested that PAG perform the RSA
to have an external team review this high-profile project for safety considerations. The RSA
team evaluated the 30% design plans. It should be noted that this RSA focused specifically on
the safety aspects of the project; multiple factors impact the ultimate design and alignment of
the project, including (but not limited to) impact to adjacent properties, operations, transit, cost,
and environmental impacts.

RSA Team
The independent, multi-disciplinary RSA team was led by Mike Blankenship of Amec Foster
Wheeler. The RSA team included:
 Joe Gilpin, Alta Planning & Design
 Scott Kelley, P.E., PTOE, Amec Foster Wheeler
 Richard Nassi, P.E., Ph.D., PAG
 Terrence O’Hara, Tucson Police Department
 Hannah Olsen, Pima County DOT
 Gabe Thum, PAG

RSA Process
A Road Safety Assessment is a formal examination of user safety of a roadway by an
independent, multi-disciplinary team which includes experienced and knowledgeable
members. RSAs help promote safety by: identifying a range of safety issues; promoting
awareness of safer transportation planning, design, construction, and maintenance practices;
integrating multimodal interests; and, more directly considering the effect of human factors,
enforcement and education activities, and emergency responder practices.
The RSA team conducted this assessment to the best of its abilities within the time allotted.
The initial recommendations for the city’s consideration are based upon background
information provided during the Start-up and Preliminary Findings Meetings, an evaluation of
30% design plans, an evaluation of recent crash data, and day and night field reviews as
discussed in the following paragraphs. This information helped the RSA team identify potential
opportunities to improve the expected safety performance of the proposed Broadway
Boulevard widening project. These were initially presented at the Preliminary Findings
Meeting. While every attempt has been made to identify potential safety issues, it is important
to note that the safety performance of the roadway remains the responsibility of the roadway
owner and the roadway users.
Start-Up Meeting
The assessment team met with TDOT, PAG, Tucson Police Department, the project designers,
and Federal Highway Administration (FHWA) staff to discuss background information on
March 17, 2015 at the Tucson DOT 6th Floor Conference Room. In addition to the RSA team
members, participants included Jennifer Toothaker, Beth Abramovitz, Diahn Swartz, Ann
Chanecka, Carlos de Leon, and Jeremy Papuga with TDOT, Jim DeGrood and Mike Holder
with PAG, Mike Dietsch, Paul Tosca, and Jim McShea with Tucson Police Department, Mike
Broadway Boulevard Road Safety Assessment

1

Johnson with HDR, Phil Erickson with Community Design & Architecture, and Jennifer Brown
with FHWA. Background information presented and discussed at the Start-up Meeting
included the following:
 The project needs to accommodate regional mobility as well as a multimodal, “complete
streets” concept that provides local access
 Design speed is 35 mph
 Widening Broadway Boulevard to 6 lanes (3 through lanes each direction) as well as
o raised cycle track
o HAWK at Treat Avenue
o raised medians
o potential signal at Plumer Avenue
 TDOT requested the RSA team to evaluate these specific items:
o in-lane bus stops vs. bus pullouts
o channelized right-turn lanes
o cycle track (driveway and bus stop concerns, raised vs. separated)
o pedestrian crossing opportunities
Field and Plan Reviews
Daytime and nighttime field visits were conducted on Tuesday, March 17, 2015 (4:00 – 5:30
PM, 7:30 – 8:00 PM). The weather was warm and dry. Site reviews consisted of driving and
walking the study area and observing road users. The team reviewed 30% design plans on
March 17 and 18.
The RSA team noted several existing and proposed roadway features that appear to enhance
safety in the study area, including the following:
 Access management
o Medians
o Driveway closures & consolidation
 HAWKS (5 existing in the study corridor, 1 planned)
 Cycle track
 Wide, buffered sidewalks
 ADA improvements
 Bus pullouts
 Upgraded lighting to improve visibility
 “Rest in WALK” signal timing
 Full crossing pedestrian signal timing
The team observed numerous “vulnerable” road users (pedestrians and bicyclists) along and
crossing Broadway Boulevard. Observed behaviors included pedestrians making mid-block
crossings between HAWKs and signalized intersections and motorists not yielding to
pedestrians in crosswalks. Examples of road user behaviors are highlighted in the following
photos.
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Preliminary Findings Meeting
The RSA team presented the preliminary findings to TDOT and PAG staff on Thursday, March
19, 2015. In addition to the RSA team members, participants included Jennifer Toothaker,
Beth Abramovitz, Diahn Swartz and Ann Chanecka (TDOT), Jim DeGrood, Mike Holder, and
Paul Casertano (PAG), Nicole Gavin (Tucson Office of Integrated Planning), Mike Johnson
(HDR), Phil Erickson (Community Design & Architecture), Seth Chalmers and Bill Strickler
(Pima County DOT), Paul Tosca (Tucson Police Department), Jared Forte (Sun Tran), and
Paul Cella (RTA Technical Advisory Committee). Observations and potential opportunities for
improvements were discussed during this meeting.
Evaluation of Crash Data
The most recent five years of available crash data (2009 through 2013) for this 2-mile section
of Broadway Boulevard was obtained from PAG. A total of 378 crashes occurred over the 5year period; 41% of the crashes were rear-end crashes, and the second highest frequency of
crashes was left-turn crashes (18%). While the majority of the rear-end crashes (55%)
occurred at the 5 signalized intersections in the corridor, a high frequency of rear-end crashes
(45%) occurred away from the signalized intersections. There were 21 bicyclist crashes and 4
pedestrian crashes in the corridor; the one fatal crash involved a bicyclist struck by a large
Broadway Boulevard Road Safety Assessment
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truck that was turning right from Broadway Boulevard onto Campbell Road. A more recent fatal
crash (September 2014) involved a child crossing mid-block between Plumer Avenue and
Tucson Avenue.

Observations and Initial Recommendations for Consideration
General observations of Broadway Boulevard from Euclid Avenue to Country Club Road
include the following:
 Numerous “vulnerable” road users (pedestrians, bicyclists) throughout the corridor
o High-frequency of pedestrians crossing mid-block, including bus riders
o Existing HAWKs were frequently used (although the team also saw a number of
pedestrians crossing near HAWKs and signalized intersections)
 Vehicular conflicts associated with movements in and out of driveways
 Vehicle queues extending from the Starbuck’s driveway onto Broadway Boulevard
 Vehicle queues behind buses loading and discharging passengers
 By improving pedestrian and bicyclist accommodations, this project may encourage
increased pedestrian and bicyclist use. A large portion of the non-motorized latent travel
demand that currently exists in this area will likely be realized, leading to an increase in
the overall exposure and number of conflicts following project construction.
Specific issues and recommendations for consideration are discussed below.
Bicyclists
In general, the proposed roadway design provides people bicycling substantial improvements
in user comfort and safety compared to the existing bicycle lane. The cycle track specifically
will provide safety benefits to cyclists and help delineate clearly to motorists and bicyclists the
appropriate travel lanes. Following are factors that could have an impact upon safety.
 Cycle track design
o The project as designed shows a 7 foot cycle track with mountable curb. This means
that if the cycle track is raised 3 inches the curb will be a foot wide with a 4:1 slope.
If the cycle track is to be at full sidewalk level (6-inches above road surface) then the
slope will consume 2 feet of the overall 7 feet. One desirable feature of cycle tracks
is that they be wide enough for two people bicycling to pass each other and have
sufficient buffer width from passing vehicular traffic. The 7 feet allotted and the way it
is being allocated between curb and clear space leaves these objectives near
minimum dimensions. The NACTO Urban Bikeway Design Guide recommends 6.5
feet of raised (rideable) cycle track width as a minimum; as designed this would only
be 6 feet.
o The orientation of the cycle track to the sidewalk and street is well designed. There
is an ample furnishing zone/planted area between the cycle track and the sidewalk.
This helps to channelize pedestrians and ensure that they do not walk in the cycle
track. For the majority of the corridor, seven to eight feet of landscaped area is
provided.
 Conspicuity at driveways
o Many driveways have wide corner radii and are substantially wider than necessary
to facilitate entry and exit for vehicles. These features may result in faster cornering,
reducing reaction time for drivers and people walking or bicycling.
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o The proposed cycle track has a raised design, but returns to grade for each
driveway. This results in a “roller coaster,” up-and-down effect that will not be
desirable or comfortable for most users. More experienced/confident bicyclists may
choose not to use the cycle track in this configuration.
o The proposed cycle track has no features that highlight the fact that bicyclists may
be passing through the driveway at an unfamiliar location to vehicles.
Conspicuity at intersections
o The proposed cycle track requires right turning vehicles to cross the cycle track at
intersections. This approach can be problematic without additional countermeasures
that clarify which user has priority through the conflict.
Turning at intersections
o The proposed cycle track has no existing design accommodation for people
bicycling to turn left onto cross-streets at signalized intersections. It is unadvisable
from a comfort and safety perspective to expect someone riding a bicycle to exit the
cycle track via the mountable curb upstream of the intersection and merge across
three travel lanes to access the left-turn lane.
Interaction with transit stops
o All bus stops within the proposed design have bicycle bypasses of the boarding
platform. This approach has considerable benefits, but must be balanced with the
right menu of features to maximize safety for transit users and people bicycling

Fortunately, many of the issues noted have been addressed in a variety of different ways by
cities across the nation. It is helpful to keep the following principles in mind when considering
safety enhancements.
1. Increase awareness
2. Increase conspicuity
3. Isolate conflicts
4. Clearly assign priority
5. Enhance comfort
Following are recommendations for consideration to enhance the safety of the bicyclists along
the corridor.
 Cycle track design
o It is recommended that the cycle track have 7 feet of rideable width, which allows for
passing and occasional side-by-side riding. To accomplish this, up to 2 feet may
need to come from the furnishing zone/planted area. If the vehicular travel lanes can
be reduced to 10.5 feet then 1.5 foot of width can come from re-allocating pavement
widths. A 7-foot rideable cycle track requires 8 feet of overall width with a 3 inch
raised section, or 9 feet of width at a 6 inch rise (recommended) with a 4:1
mountable curb. It is also recommended that the outside vehicular travel lane have a
6 inch edge line striped 1 foot from the edge of the mountable curb and hatch
markings on the cycle track bevel to encourage smaller vehicles to provide a buffer
to people riding a bike. The effective buffer would typically be 2 feet in this scenario.
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Source: NACTO Urban Bikeway Design Guide


Conspicuity at driveways
o Narrow driveway widths to a consistent standard for one- or two-way access. The
current design seems to match existing driveway widths rather than create an
improved condition.
o Tighten corner radii to slow traffic turning across the cycle track and sidewalk.
o Maintain cycle track elevation at driveways. This will result in several benefits
including people bicycling being subjected to less up-and-down transitions and to
slow turning traffic further. To accommodate this, the existing 4:1 slope could be
used as a driveway apron, or the cycle track can bend out slightly to accommodate a
gentler ramp for vehicles.
o To increase awareness at driveways, bicycle markings or color, and Turning
Vehicles Yield to Bike/Ped signage (R10-15) could be utilized.

Cycle track maintaining elevation across
driveway in Cambridge MA
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Conspicuity at intersections
o The proposed cycle track results in right turning vehicles having to cross the cycle
track at intersections. Intersection crossing markings and R10-15 signage can raise
awareness and clarify priority.

Intersection Crossing Markings in Portland, OR


Turning at intersections
o The proposed cycle track has no existing design accommodation for people
bicycling to turn left onto cross-streets at signalized intersections. This issue has
been solved through the advent of the “two stage left turn queue box” which allows
bicyclists to cross through the intersection as a through vehicle in the bike lane then
wait for the opposing signal on the cross-street in a designated waiting area that is
out of the way of conflicting traffic. This treatment is recommended for use on the
Broadway corridor. Depending on its approval status, the City of Tucson may need
to navigate FHWA’s Request to Experiment (RTE) process.

Two Stage Left-Turn Queue Box
Broadway Boulevard Road Safety Assessment
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Interaction with transit stops
o Bicycle bypasses of a transit boarding area can either be at the sidewalk level or at
street level. This has implications for how people walking and bicycling interpret
priority. It is desirable that people riding bicycles do not interpret that they have
priority over pedestrians and do not speed through the bus stop area. It is
recommended that the cycle track be brought to the level of the boarding platform
with a clearly defined crosswalk to highlight the pedestrian crossings. Two locations
should be designated on each platform for pedestrian crossings with ADA tactile
warnings at the edge of the bike lane. Fencing should be between these crossings
on the transit area to channel pedestrians to these locations. For stops where there
is a taper, this taper should be tightened to slow people bicycling on the approach to
the transit area. Install signage instructing bicyclists to yield to pedestrians (R9-6). If
stops can be relocated to be closer to the far side of the intersection this will simplify
bicycle routing.

Bicycle bypass of transit boarding area in Seattle WA

Two way cycle track in Vancouver BC with the bikeway rising to the level of the boarding area
to slow traffic. Pedestrian crossings mark the intended route of pedestrians.
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Negative Offsets at Left-Turn Lanes
The current design introduces negative offsets at all of the opposing left-turn lanes, especially
at the Campbell Avenue/Kino Parkway intersection. Negative offsets limit sight distance for
opposing left-turning vehicles, which could lead to motorists attempting to make a left turn
without having an adequate gap in traffic. Existing crash data shows that left-turn crashes are
the second-highest-frequency crash type in the corridor. It is recommended that the design reevaluate the intersections with opposing left-turn lanes to remove the negative offsets and
improve sight distance, possibly through adjusting median widths and moving medians back
away from the intersections. A Crash Modification Factor (CMF) of 0.62 (i.e., 38% reduction in
crashes) is associated with a safety countermeasure that results in a less negative offset or no
offset (FHWA CMF Clearinghouse). If sight distance can’t be improved, protected-only left-turn
phasing should be considered.

Offsets at Left-turn Lanes
Access Management
The current design has addressed access management issues by providing a raised median
and by eliminating and relocating some driveways. According to the CMF Clearinghouse,
replacing a two-way left-turn lane with a raised median provides the following crash reduction
factors (CRFs):
 36% CRF for angle crashes
 21% CRF for sideswipe crashes
 19% CRF for rear-end crashes
 47% CRF for head-on crashes
Reducing the number of driveways provides these CRFs for serious and minor injury crashes:
 Reducing to less than 10 driveways per mile (from 10 to 24 per mile), 25% CRF
 Reducing to 10 to 24 driveways per mile (from 26 to 48 per mile), 31% CRF
 Reducing to 26 to 48 driveways per mile (from 48 per mile), 29% CRF
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It is recommended that additional opportunities for driveway consolidation and elimination be
evaluated, including identifying opportunities to access parcels from side streets.
Side Street Intersections
Some side streets have large throat widths where they intersect Broadway Boulevard, which
leads to longer distances for pedestrians to cross and can lead to higher speed turn
maneuvers. It is recommended that mountable curb bulb-outs be installed where feasible to
accomplish the following:
 Decrease throat widths and curb radii
 Reduce pedestrian crossing distance/exposure to traffic
 Encourage slower speed turn movements
 Provide for potential buffered on-street parking
Also, install One Way signs in the median at side streets and driveways that have no median
openings.
Bus Stops
According to the Transit Cooperative Research Program Report 19, “Guidelines for the
Location and Design of Bus Stops,” curbside (on-street) bus stops may cause motorists to
make unsafe maneuvers when changing lanes in order to avoid a stopped bus. Bus bays
(pullouts) provide a protected area away from moving vehicles for both the stopped bus and
the bus patrons. Bus bays may present problems to bus drivers when attempting to re-enter
traffic, especially during peak periods; however, Sun Tran does not have any record of crashes
involving bus operators pulling out of bus bays. However, a recent fatal crash in the city
involved a motorist striking the rear of a stopped bus, killing the motorist and injuring the
vehicle passengers as well as the bus driver and a bus passenger.
Bus stop recommendations for consideration include the following:
 Provide bus pullouts at all locations where feasible
 Locate bus stops as close to intersections as feasible to discourage pedestrians from
crossing mid-block
 If in-lane bus stops are used, provide an additional 2 feet of width in the outside lane
Speed
The project design speed is 35 mph, and typically the posted speed limit is set at 5 mph below
the design speed. Due to the amount of vulnerable road users and turning movements at
driveways in this corridor, the RSA team recommends a speed limit no higher than 30 mph.
This 30 mph speed will also provide optimal signal progression based on the existing signal
spacing and signal cycle lengths. It is important to note the probability of a pedestrian being
killed when struck by vehicles at various speeds, as shown in the following figure:
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Due to the number of lanes and the width of the street, future operating speeds on Broadway
Boulevard are anticipated to be similar to, if not higher than, the current operating speeds (85th
percentile), which are in the range of 36 to 42 mph. One strategy used to reduce speeds is to
use narrower lanes. The Federal Highway Administration’s publication, “Mitigation Strategies
for Design Exceptions” states that “narrower lane widths may be chosen to manage or reduce
speed and shorten crossing distances for pedestrians.” AASHTO suggests that urban arterial
lane widths be between 10 and 12 feet wide. This section of Broadway Boulevard currently has
segments with 10- and 10.5-foot wide lanes. It is recommended that 11 feet of “usable” width
be provided for the inside and outside lanes and 10.5 feet provided for the middle lanes in the
following manner:
 Inside lane striped for 10 feet plus 1 foot of shy distance from the median (11 feet
usable)
 Outside lane striped for 10 feet plus 1 foot shy distance to beveled edge of cycle track
(11 feet usable)
 Middle lane striped for 10.5 feet
Speed enforcement can also help reduce speeds and improve safety. It is recommended that
portable photo enforcement continue to be utilized in this corridor along with consistent manual
enforcement (as feasible), with consideration given to installing permanent photo enforcement.
Installation of speed feedback signs should also be considered. The Iowa State University
Center for Transportation Research and Education evaluated the impacts of dynamic speed
feedback signs at the transition from a higher speed rural road into a community, and found
reductions of up to 9 mph in 85th percentile speeds and a decrease of 73% in the portion of
vehicles traveling at more than 10 mph over the posted speed limit.
A 10% reduction in mean speed, e.g. a 4 mph reduction if the mean speed is 40 mph, leads to
the following CRFs:
 32% CRF for fatal crashes
 15% CRF for serious and minor injury crashes
Broadway Boulevard Road Safety Assessment

12

Pedestrians
The RSA team observed numerous pedestrians in the corridor, many of whom made mid-block
crossings both with and without the aid of the 5 HAWKs in the corridor. The proposed raised
median can provide a pedestrian refuge, but it also may encourage additional pedestrians to
attempt to cross mid-block, away from HAWKs and signals.
The proposed sidewalk width of 8 feet is the minimum recommended by NACTO, which notes
that sidewalks should be 8 to 12 feet wide in downtown or commercial areas. The RSA team
recommends keeping at least the minimum 8 feet sidewalk width. Additional recommendations
for consideration to address pedestrian issues include the following:
 Install HAWKs at Santa Rita Avenue and Vine Avenue intersections in addition to the
proposed HAWK at Treat Avenue
 Make sure the HAWK at Norris Avenue is fire station operation compliant
 Upgrade HAWKs at bike boulevards (Park and Treat Avenues) to Bike HAWKs
 Utilize flashing yellow arrows that can be programmed to provide protected-only left-turn
phasing when the pedestrian button is activated, and consider protected only phasing
for movements that rest in the pedestrian indication
 Provide a 3- to 6-second leading pedestrian interval at signalized intersections (helps
address right-turn conflict)
 Use appropriate median landscaping to discourage mid-block crossings
 Ensure lighting levels at intersections are adequate, especially near medians
 Install signing that prohibits pedestrian crossing maneuvers from side streets where
there are no median openings
Campbell Avenue/Kino Parkway Intersection
The intersection of Broadway Boulevard and Campbell Avenue had the highest frequency of
crashes in the corridor with 74 crashes over the past 5 years, including 1 fatal bike crash. The
current design shows a skewed intersection with proposed channelized right-turn lanes and
dual left-turn lanes on Broadway Boulevard. Recommendations for consideration include:
 Reduce/eliminate skew to increase sight distance and improve turning operations
 Evaluate need for dual left-turn lanes on Broadway; reduce to single turn lanes on
Broadway if possible to reduce crossing distance for pedestrians and to reduce negative
offset and improve sight distance for left-turning motorists
 Eliminate the acceleration lane on Kino Parkway for vehicles turning right from
Broadway Boulevard to discourage high-speed right-turn maneuvers
 Evaluate relocating southwest bus stop location on Kino Parkway to discourage midblock pedestrian crossings
During the Start-up Meeting, the RSA team was asked to evaluate the channelized right-turn
lanes at Campbell Avenue and Euclid Avenue. When designed properly, channelized rightturns can improve safety for all road users, including pedestrians and bicyclists. NCHRP Web
Document 208: “Design Guidance for Channelized Right-Turn Lanes,” states that pedestrian
crash frequencies at conventional right-turn lanes are approximately 70 to 80 percent higher
than for channelized right-turn lanes. A channelized right-turn lane can also improve the
bicyclist/right-turning vehicle conflict by moving the right-turning vehicle away from the
intersection. Additional opportunities to improve safety at the channelized right-turn locations
include the following:
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Install raised crosswalk across right-turn lane and reduce the approach angle (see
Figure below)
Install raised thermoplastic markings across approach to provide an auditory warning for
sight impaired pedestrians
Install shark’s teeth yield markings in advance of raised crosswalk with appropriate
markings on the face of the raised crosswalk (MUTCD Figure 3B-30)
Install Yield to Pedestrians (R1-5) sign at crosswalk and Yield (R1-2) sign at intersection

From FHWA PEDSAFE Guide
Plumer Avenue Intersection
Of the non-signalized intersections in the corridor, the Plumer Avenue intersection had the
highest number of crashes over the past 5 years with 24 crashes, including 3 bike crashes and
11 rear-end crashes. The current design calls for a traffic signal at Plumer Avenue. If installed,
this signal could lead to cut-through traffic in the neighborhood north of Broadway Boulevard
and may lead to an increase in rear-end crashes. It is recommended that consideration be
given to converting this intersection into a Florida T intersection (see Figure) while keeping the
existing HAWK. The Florida T configuration will allow the left turns in and out of the industrial
area south of Broadway Boulevard while restricting left turns in and out of the neighborhood on
the north side of the intersection.

Florida T Intersection Example in Scottsdale, Arizona
Broadway Boulevard Road Safety Assessment
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Other Issues
During the Start-up Meeting, a question was raised concerning safety impacts of noise walls.
From a traffic safety perspective, noise walls are not recommended in this project since they
can reduce sight distance at side streets and driveways.
The proposed use of 3000 K range LED lighting is recommended as it improves motorist
visibility of pedestrians who choose to cross Broadway Boulevard away from signalized
crossings by providing normal color rendition lighting that helps the human eye properly detect
the roadway environment. If feasible, expand this lighting to the north and south on Campbell
Avenue and Kino Parkway to illuminate the high pedestrian conflict area near the Safeway.
The design for this Broadway Boulevard project should coordinate with the Downtown
Links/SR 210/Broadway Boulevard project design to insure consistency, especially for the
cycle track.

Suggested Improvements/Countermeasures for Consideration
The following table summarizes the RSA team’s observations and potential opportunities to
improve safety. These suggested improvements/countermeasures are presented as options
for consideration; the road owner may also identify other effective alternative improvements
and countermeasures. While every attempt has been made to identify potential safety issues
and provide countermeasure options, the safety performance of the roadway remains the
responsibility of the roadway owner and roadway users.
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LOCATION/ISSUE

DESCRIPTION

Factors that could impact bicyclists
include:
 Cycle track design
 Conspicuity at driveways and
intersections
 Turning at intersections
 Interactions at transit stops

Bicyclists

COUNTERMEASURES FOR CONSIDERATION

 Provide 7 feet of rideable width for the cycle track
 Install a 6 inch edge line striped 1 foot from the edge of the
mountable curb and hatch markings on the cycle track bevel to
encourage smaller vehicles to provide a buffer to people riding a
bike
 Keep the proposed furnishing zone/planting area buffer between
the cycle track and sidewalk
 Re-design driveway widths to a consistent standard for one- or
two-way access
 Tighten driveway corner radii if possible to slow traffic turning
across the cycle track and sidewalk
 Maintain cycle track elevation at driveways. To accommodate
this, the existing 4:1 slope could be used as a driveway apron, or
the cycle track can bend out slightly to accommodate a gentler
ramp for vehicles.
 Install bicycle markings, colored markings, and/or Turning
Vehicles Yield to Bike/Ped signage at driveways and
intersections
 Utilize two stage left-turn queue box at signalized intersections
At bus stops:
 Bring the cycle track to the level of the bus stop boarding
platform with a clearly defined crosswalk to highlight the
pedestrian crossings. Two locations should be designated on
each platform for pedestrian crossings with ADA tactile warnings
at the edge of the bike lane. Fencing should be between these
crossings on the transit area to channel pedestrians to these
locations. For bus stops where there is a taper, this taper should
be tightened to slow people bicycling on the approach to the
transit area. Install signage instructing bicyclists to yield to
pedestrians (R9-6). Relocating bus stops to be closer to the far
side of the intersection will simplify bicycle routing.

LOCATION/ISSUE

Negative
Offsets at LeftTurn Lanes

Access
Management

DESCRIPTION

 The current design introduces
negative offsets at all of the
opposing left-turn lanes, which limit
sight distance for opposing leftturning vehicles

 Re-evaluate the design of intersections with opposing left-turn
lanes to identify opportunities to remove the negative offsets and
improve sight distance, possibly through adjusting median widths
and moving medians back away from the intersections. If sight
distance can’t be improved through design changes, protectedonly left-turn phasing should be considered

 The current design addresses

 Evaluate for additional opportunities for driveway consolidation

access management issues by
providing a raised median and by
eliminating and relocating some
driveways
 Some side streets have large throat

Side Street
Intersections

Bus Stops

COUNTERMEASURES FOR CONSIDERATION

widths where they intersect
Broadway Boulevard, which leads
to longer distances for pedestrians
to cross and can lead to higher
speed turn maneuvers
 Curbside (on-street) bus stops may
cause motorists to make unsafe
maneuvers when changing lanes in
order to avoid a stopped bus
 Bus bays (pullouts) provide a
protected area away from moving
vehicles for both the stopped bus
and the bus patrons, but may
present problems to bus drivers
when attempting to re-enter traffic,
especially during peak periods

Broadway Boulevard Road Safety Assessment

and elimination, including identifying opportunities to access
parcels from side streets

 Install mountable curb bulb-outs where feasible
 Install One Way signs in the median at side streets and driveways
that have no median openings

 Provide bus pullouts at all locations where feasible
 Locate bus stops as close to intersection as feasible to
discourage pedestrians from crossing mid-block
 If in-lane bus stops are used, provide an additional 2 feet of width
in the outside lane
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LOCATION/ISSUE

DESCRIPTION
 Numerous pedestrians and

Speed

bicyclists use this corridor; the
probability of a pedestrian being
killed when struck by a vehicle
increases with speed (55% chance
of survival when struck at 30 mph,
15% chance of survival when struck
at 40 mph)

 The RSA team observed numerous

pedestrians in the corridor, many of
whom made mid-block crossings
both with and without the aid of the
5 HAWKs in the corridor. The
proposed raised median may
encourage additional pedestrians to
attempt to cross mid-block.
Pedestrians

Broadway Boulevard Road Safety Assessment

COUNTERMEASURES FOR CONSIDERATION

 Due to the amount of vulnerable road users and turning
movements at driveways in this corridor, the RSA team
recommends a speed limit no higher than 30 mph
 Narrow lanes through striping to 11 feet of “usable” width for the
inside and outside lanes and 10.5 feet provided for the middle
lanes in the following manner:
 Inside lane striped for 10 feet plus 1 foot of shy distance from
the median (11 feet usable)
 Outside lane striped for 10 feet plus 1 foot shy distance to
beveled edge of cycle track (11 feet usable)
 Middle lane striped for 10.5 feet
 Continue to utilize portable photo enforcement in this corridor
along with consistent manual enforcement (as feasible) with
consideration given to installing permanent photo enforcement
 Install speed feedback signs entering the corridor
 Use a minimum sidewalk width of 8 feet
 Install HAWKs at Santa Rita Avenue and Vine Avenue
intersections in addition to the proposed HAWK at Treat Avenue
 Make sure HAWK at Norris Avenue is fire station operation
compliant
 Upgrade HAWKs at bike boulevard crossings (Park and Treat
Avenues) to Bike HAWKs
 Utilize flashing yellow arrows that can provide protected-only leftturn phasing when the pedestrian button is activated, and
consider protected only phasing for movements that rest in
pedestrian indication
 Provide 3- to 6-second leading pedestrian interval at signalized
intersections (helps address right-turn conflict)
 Use appropriate median landscaping to discourage mid-block
crossings
 Ensure lighting levels at HAWK crossings are adequate,
especially near medians
 Install signing that prohibits pedestrian crossing maneuvers from
side streets where there are no median openings
18

LOCATION/ISSUE

DESCRIPTION
 The intersection of Broadway

Boulevard and Campbell Avenue
had the highest frequency of
crashes in the corridor with 74
crashes over the past 5 years,
including 1 fatal bike crash

Campbell
Avenue/Kino
Parkway
Intersection

Plumer Avenue
Intersection

 Of the non-signalized intersections
in the corridor, the Plumer Avenue
intersection had the highest number
of crashes over the past 5 years
with 24 crashes, including 3 bike
crashes. The current design calls
for a traffic signal at Plumer
Avenue, which could lead to cutthrough traffic in the neighborhood
north of Broadway Boulevard and
may lead to an increase in rear-end
crashes.
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COUNTERMEASURES FOR CONSIDERATION

 Reduce/eliminate skew to increase sight distance and improve
turning operations
 Evaluate need for dual left-turn lanes on Broadway; reduce to
single turn lanes on Broadway if possible to reduce crossing
distance for pedestrians and reduce negative offset and improve
sight distance for left-turning motorists
 Eliminate the acceleration lane on Kino Parkway for vehicles
turning right from Broadway Boulevard to discourage highspeed right-turn maneuvers
 Evaluate relocating southwest bus stop location on Kino
Parkway to discourage mid-block pedestrian crossings
At the channelized right-turn locations
 Install raised crosswalk across right-turn lane and reduce the
approach angle
 Install raised thermoplastic markings across approach to provide
an auditory warning for sight impaired pedestrians
 Install shark’s teeth yield line in advance of raised crosswalk
with appropriate markings on the face of the raised crosswalk
(MUTCD Figure 3B-30)
 Install Yield to Pedestrians (R1-5) sign at crosswalk and Yield
(R1-2) sign at intersection
 Consider converting this intersection into a Florida T intersection
while keeping the existing HAWK
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LOCATION/ISSUE

DESCRIPTION

 Noise walls
 Lighting
 Downtown Links/SR 210/Broadway
Boulevard project

Other Issues

Broadway Boulevard Road Safety Assessment

COUNTERMEASURES FOR CONSIDERATION

 Noise walls are not recommended in this project since they can
reduce sight distance at side streets and driveways
 The proposed use of 3000 K range LED lighting is recommended
as it improves motorist visibility of pedestrians who choose to
cross Broadway Boulevard away from signalized crossings by
providing normal color rendition lighting that helps the human eye
properly detect the roadway environment. If feasible, expand this
lighting to the north and south on Campbell Avenue and Kino
Parkway to illuminate the high pedestrian conflict area near the
Safeway.
 The design for this Broadway Boulevard project should
coordinate with the Downtown Links/SR 210/Broadway
Boulevard project design to insure consistency, especially for the
cycle track
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