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Background
The Road Safety Audit (RSA) for the Main Street/Legion Parkway/Centre Street (Route 123) intersection
was conducted by the Old Colony Planning Council upon request by Mayor Bill Carpenter of the City of
Brockton. The City of Brockton is continuing its multiple efforts to address and improve safety for all
pedestrians, bicyclists, and motorists. This intersection is number 28 on the Massachusetts Department of
Transportation’s Top 200 High Crash Intersection Location list (for the years 2013, 2014, 2015) for
vehicle crashes. It is also in the top five percent crash clusters for the same time period for pedestrian
crashes for pedestrian crash locations within the Old Colony Region.
The Old Colony Planning Council completed the Abington and Brockton Route 123 Corridor Study, in
January of 2018. This intersection was included in the corridor study as Centre Street and Legion
Parkway are both designated as Route 123 westbound through Brockton Downtown. The Abington and
Brockton Route 123 Corridor Study cited a number of issues at the intersection including a high number
of angle type crashes and an elevated crash rate, as well as a lack of pedestrian amenities, including
pedestrian refuge, wheelchair access on the Legion
Parkway island, and a lack of audible sounds for the
walking phase that conform to the American Council
of the Blind (ACB) standards.
This intersection has also experienced fatal crashes,
with the latest occurring in April of 2018 when a
collision between two vehicles resulted in one of the
vehicles spinning out of control onto the sidewalk
where it hit a pedestrian standing in front of the
Neighborhood Health Center. The Neighborhood
Health Center has been hit a number of times due to
vehicles jumping the curb and hitting the building.
Damage to the Neighborhood Health Center building
due to vehicles jumping the curb and hitting the
building at the Main Street/Legion Parkway/Centre
Street (Route 123) intersection.

In September of 2014, the Bikeability Assessment, for
Downtown Brockton, was conducted for the City by
MassBike under the Massachusetts Department of
Transportation Bicycle and Pedestrian Safety Program in partnership with Massachusetts Department of
Public Health. The assessment included the Main Street/Legion Parkway/Centre Street (Route 123)
intersection as well as Legion Parkway and Main Street. The assessment recommended an intersection
redesign at the Main Street/Legion Parkway/Centre Street (Route 123) intersection. This included
possibly extending and widening the pedestrian median at the intersection and implementing raised
crosswalks. The assessment also recommended conducting an engineering study to evaluate the potential
for implementing bulb-outs at the corners of the intersection. In addition, the assessment recommended
the consideration of a streetscape redesign extending and widening the pedestrian median on Legion
Parkway.
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Project Data
The Road Safety Audit took place on Thursday, August 30, 2018 at the Old Colony Planning Council
office located at 70 School Street, Brockton. OCPC staff facilitated the meeting. OCPC provided a
collision diagram and the latest three-year crash experience based on crash reports provided by the
Brockton Police Department. The meeting consisted of three components.
The first portion of the meeting focused on a discussion of the issues and concerns. The participants then
departed the OCPC office and walked to the intersection to visit the site for the second portion of the
meeting. The discussion of issues was continued during the site visit as OCPC staff took notes. The third
portion of the meeting focused on potential short term and long term potential improvements for the
intersection. The agenda and the background materials are included in the appendix to this report. Table
1 lists the names and affiliations of the audit participants.

Table 1. Participating Audit Team Members
Audit Team Member

Agency/Affiliation

Michael Jacques

Neighborhood Health Center

Rob May

Brockton Planning Department

Chike Odunakwe

Brockton DPW

Tobias T. Cowan

Brockton Mayor’s Office

Pete Czymbor

Brockton Mayor’s Office

Charles Kilmer

Old Colony Planning Council

William McNulty

Old Colony Planning Council

Kyle Mowatt

Old Colony Planning Council

Raymond Guarino

Old Colony Planning Council

Project Location and Description
The Main Street/Legion Parkway/Centre Street (Route 123) intersection is a four-way intersection (signal
controlled), located in downtown Brockton. The signals are post mounted on all four corners of the
intersection. Pedestrian actuated buttons and pedestrian signals are located on all four corners of the
intersection with crosswalks on all four legs of the intersection.
Main Street provides two lanes of northbound traffic and provides a bicycle lane on the east side of the
street. Main Street provides three lanes on the northbound approach including a shared through left lane,
a through lane, and an exclusive right turn lane. Although Main Street allows parallel parking on both
sides, a sheltered Brockton Area Transit (BAT) stop is located on the east side of Main Street, which
along with the exclusive right turn lane at the intersection, extending approximately 80 feet back from the
intersection to a side street (Church Street), precludes parking on the east side of the approach. Parking is
allowed on Main Street on the west side of the northbound approach to the intersection.
Legion Parkway is approximately 76 feet wide with a raised curb median, which is approximately 12 feet
wide. The Legion Parkway eastbound approach is approximately 32 feet wide and has an exclusive left
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turn lane and a through lane to Centre Street. The Legion Parkway receiving lane is also approximately
32 feet wide in front of the Neighborhood Health Center. The intersection is not directly aligned and the
eastbound through lane from Legion Parkway to Centre Street faces Main Street so through traffic from
Legion Parkway eastbound to the Centre Street receiving lane travels through the intersection on a
diagonal path. This reduces visibility for eastbound through traffic looking south toward the Main Street
northbound approach. Diagonal parking is allowed on Legion Parkway; however, parking is not allowed
in front of the Neighborhood Health Center on the north side of the street (receiving lane from Centre
Street Route 123 westbound) and parking on the Legion Parkway eastbound approach to the intersection
is for taxi cabs only (parallel parking).
The Centre Street westbound approach (Route 123 Westbound) to the intersection contains an exclusive
right turn lane and a through lane. Centre Street was recently reconstructed and re-striped (including the
Centre Street westbound approach to the intersection). Centre Street has a two lane cross section
(eastbound and westbound), and includes a bicycle lane on both sides of the street.
The Main Street north leg of the intersection includes two receiving lanes as Main Street is one-way
northbound. It also includes parking on both sides of the street and a bicycle lane on both sides of the
street. A “no turn on red” sign is posted on the northbound and westbound approaches at the Main
Street/Legion Parkway/Centre Street (Route 123) intersection, therefore, no right turns on red are allowed
at the intersection. Figure 1 shows the location of the intersection in downtown Brockton.
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Figure 1.

Locus Map

Crash Details and Overview
Crash reports were compiled from the Brockton Police Department for the years 2015, 2016, and 2017,
(and were supplemented with crash data from the MassDOT). There were a total of 50 crashes at the
intersection within the three-year study period. Fifty percent of the crashes (25 crashes) were angle type
crashes, 18 percent (9 crashes) were rear-end crashes, 10 percent (5 crashes) were side-swipe (same
direction) crashes, 4 percent (2 crashes) were side-swipe opposite direction crashes, 4 percent (2 crashes)
were single vehicle (ran off the road) crashes, and 2 percent (1 crash) involved a car hitting a bicycle.
Thirty-four percent (17 crashes) resulted in personal injury, with the remainder resulting in property
damage only.
The majority of the crashes took place between 12:00 P.M. and 10:00 P.M. There was a peak in crashes
also during the 8:00 A.M. to 10:00 A.M. period. Most of the crashes occurred during daylight and dry
conditions. The collision diagrams and the crash data are included in the Appendix to this report. In
addition, the Main Street at Legion Parkway and Centre Street intersection is included in the Top 200
High Crash Intersection Locations list published by MassDOT, (for the three year period 2015, 2014, and
2013). It was ranked 28 out of the top 200 locations on the list.
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Audit Observations and Potential Safety
Enhancements
During the RSA meeting prior to the field visit, an introduction of the RSA process and a summary of the
crash information was presented to the audit participants. Following this presentation, the members of the
audit team were asked to discuss the existing issues that may affect safety at the intersection. The audit
team then visited the site as a group, at which time observations, safety concerns, and deficiencies were
identified and documented by OCPC staff.
Provided below is a list of the safety concerns and the potential enhancements that were identified during
the RSA.
Safety Issue: Red light running. Main Street
Traffic northbound runs through the red light
potentially due to lack of visibility of post
mounted traffic signals as well as driver
distraction and/or inattentiveness.
The narratives of several of the cross-movement
(angle type crashes) stated that the motorist did not
see the red light at the intersection. Northbound
motorists sometimes look up the street past the post
mounted signals at Main Street/Legion
Parkway/Centre Street to the overhead signals at
Court Street, which face northbound traffic over the
approach lanes. There is also a lack of signal
coordination of signals on Main Street.

The northbound approach to the Main Street/ Legion
Parkway/Centre Street intersection showing post-mounted
signals and newly striped bicycle lane (bicycle lanes
within the intersection should be painted green).

Enhancements: Replace post mounted signals and
install mast arm signals at the Main Street/Legion Parkway/Centre Street intersection with signal heads
facing directly over approach lanes to improve overall visibility. Upgrade signal equipment, timing, and
phasing to include signal coordination. Enhance red light running enforcement. Add back plates to signal
heads to improve visibility. Enhance red light running enforcement. Stripe the bicycle lane green
through the intersection.
Safety Issue: The Legion Parkway eastbound through approach is not directly aligned with the
Centre Street receiving lane.
Vehicles in the Legion Parkway eastbound through approach are facing the sidewalk on the east side of
Main Street rather than the Centre Street receiving lane. This forces these vehicles through movements to
transverse the intersection at a diagonal. It also puts these eastbound motorists at a disadvantage when
looking southbound at Main Street northbound traffic. Any vehicles on Main Street running a red light
northbound would run into the blind spot of through vehicles eastbound on Legion Parkway to Centre
Street, giving those vehicles little time to respond by applying the brakes.
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Enhancements: Move the median on Legion Parkway on the eastbound approach north, thereby moving
the two Legion Parkway eastbound approach lanes, the exclusive left turn and the through lane, further
north and aligning the eastbound through lane directly across from the Centre Street receiving lane. This
would be done if there were sufficient turning radius for heavy vehicles turning left from Main Street
northbound to Legion Parkway westbound.
Safety Issue: The Neighborhood Health Center Building has been hit a number of times due to
vehicles departing the travel lane, jumping the curb, and crossing the sidewalk.
Vehicles traversing the intersection, including
northbound left turns, westbound through
movements, and vehicles spinning out of control due
to cross-movement crashes, have departed the travel
lane, jumped the curb, crossed the sidewalk and have
impacted the Neighborhood Health Center Building.
These lane departures create a danger for pedestrians
and there was a recent fatality.
Enhancement: Add a curb bump out with barriers to
the northwest corner of the intersection in front of the
Neighborhood Health Center to widen the sidewalk
and extend the curb into the intersection.
Damage to the Neighborhood Health Center building on
the northwest corner of the intersection due to vehicles
jumping the curb.

Safety Issue: The turning radius for buses and trucks is insufficient on the southeast corner of the
intersection.
There is a bus stop located on the east side of Main Street (located at the corner of Church Street and
Main Street). One of the RSA participants observed that buses might block visibility. Visibility of the
lights on the east side of Main St northbound approach is low and is further impacted by a bus stop and
trucks traveling on Main Street. The turning radius for buses and trucks is insufficient on the southeast
corner of the intersection as heavy vehicles turning right from Main Street northbound to Centre Street
eastbound encroach on the sidewalk and the Centre Street westbound through lane. The signal post on the
southeast corner has been knocked down several times due to heavy vehicles jumping the curbs and
knocking over the signal posts.
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Enhancement: Brockton Area Transit has effectively located bus stops and shelters at optimal locations.
While the buses may temporarily obscure the already low-visibility intersection, review of crash data does
not support the observation that the bus stop is the cause of any accidents. Visibility at the intersection
could be improved with the reconstruction of the intersection with overhead signals. The City should
investigate the potential impacts of restriping the Main Street northbound approach to include a shared
left through lane and a shared right through lane thereby eliminating the exclusive right turn lane on the
Main Street northbound approach. This could allow heavy vehicles turning right from Main Street to
Centre Street eastbound a wider turning radius.
Safety Issue: There is a lack of
pedestrian refuge across Legion
Parkway (despite the existence of
the median), and the crosswalk
across Main Street northbound
approach is on a diagonal.
The crosswalk across Legion
Parkway is outside the median and
Existing Legion Parkway median on the left lacks pedestrian refuge (the
lacks pedestrian refuge. The
crosswalk is outside the median) and is not wheelchair accessible. The
crosswalk across Main Street is on a
median on the right is an example of wheelchair accessibility at a median from
the Main Street/Plain Street/Keith Avenue intersection, Brockton.
diagonal. Both of these situations
create longer walk distances for
pedestrians and increase pedestrian exposure.
Enhancement: Move the crosswalk across Legion Parkway west to utilize the Legion Parkway median
for pedestrian refuge. The median should be redesigned for wheelchair access. Re-stripe the crosswalk
across the Main Street northbound approach perpendicular with the sidewalks.
Safety Issue: The receiving lane on Legion Parkway (Route 123 westbound) in front of the
Neighborhood Health Center is wide enough for two lanes, which leads to vehicles stopping and
weaving creating hazardous conditions.
The area in front of the Neighborhood Health Center on Legion Parkway is about 30 feet wide. It is the
receiving lane for Centre Street (Route 123) westbound. This area is used by ambulances as well as by
the public for drop-offs and pick-ups. There is a lot of weaving and maneuvers as well as pedestrians
crossing in this area, which creates a hazardous condition.
Enhancement: Add a curb bump out with barriers to the northwest corner of the intersection in front of
the Neighborhood Health Center to widen the sidewalk and extend the curb into the intersection. Stripe
the front of the Neighborhood Health Center for “Emergency Vehicle Parking Only.” Stripe Legion
Parkway in front of the Neighborhood Health Center as one lane (receiving lane) for Centre Street (Route
123) westbound.
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Safety Issue: The median on Legion Parkway was not designed for safely channeling vehicles in and
out of the Neighborhood Health Center Parking lot.
There is driver confusion and unconventional turning movements, as well as vehicles backing out of the
Neighborhood Health Center, in and around the Legion Parkway median, which creates hazardous
conditions for vehicles as well as pedestrians.
Enhancement: Re-design and reconstruct the median on Legion Parkway to safely channel vehicles in
and out of the Neighborhood Health Center parking lot.
Safety Issue: Vehicles are trapped in the intersection taking a left turn from Legion Parkway to
Main Street northbound. The signal timing and phasing lacks pedestrian countdown signals and
Accessible Pedestrian Signals (audible walk indications) and Pushbutton Locator Tones accepted
by the American Council of the Blind (ACB). The ACB recommends rapid tick audible walk
indicators as the most effective for sight-impaired individuals.
Enhancement: Evaluate and improve signal timing and phasing (and equipment if necessary) to improve
signal coordination on Main Street, add more all red clearance time for vehicles, and install ACB
acceptable Audible Walk Indicators and Pushbutton locators for the sight impaired.
Safety Issue: The sidewalk on the eastside of Main Street has transformer grates, which is an
impediment to wheelchairs.
Enhancement: The transformer grates on the sidewalk on the east side of Main Street should be made
ADA accessible.

Summary of Road Safety Audit
Based on the review of data, on-site field observations and group discussion, the RSA team identified
possible enhancements that could improve safety at the intersection. Further study and design work will
need to be conducted to determine the feasibility of making some of the improvements. Table 2
summarizes the estimated time frame and costs breakdown and Table 3 summarizes the safety issues,
possible enhancements, estimated safety payoff, time frame, cost, and responsibility. Safety payoff
estimates are based on engineering judgment and are categorized as low, medium, and high. The time
frame is categorized as short-term (<1 year), midterm (1 to 3 years), or long-term (typically >3 years).
Long-term improvements are typically considered substantial improvements with an expected time frame
for implementation greater than 3 years. The costs are categorized as low (<$10,000), medium ($10,001
to $50,000), or high (>$50,000).

Table 2: Estimated Time Frame and Costs Breakdown
Time Frame

Costs

Short-Term

<1 Year

Low

<$10,000

Mid-Term

1-3 Years

Medium

$10,001-$50,000

Long-Term

>3 Years

High

>$50,000
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Table 3: Potential Safety Enhancement Summary
Safety
Payoff

Time
Frame

Cost

Responsible
Agency

Replace post-mounted signals, install mast arm
signals, and signal heads that face directly over
approach lanes. Add back plates to the signal
heads. Upgrade signal timing and phasing to
include signal coordination.

High

>3 Years

High

City of
Brockton

The bicycle lane through the
intersection consists of dashed
lines.

Paint the bicycle lane green through the
intersection.

Low

< 1 Year

Low

City of
Brockton

The Legion Parkway eastbound
through approach is not directly
aligned with the Centre Street
receiving lane.

Move the median on Legion Parkway northward,
thereby moving the two Legion Parkway eastbound
approach lanes further north, including the through
lane, which can then be aligned directly across the
Centre Street receiving lane.

High

>3 Years

High

City of
Brockton

The Neighborhood Health Center
Building has been hit a number
of times due to vehicles jumping
the curb, driving over the
sidewalk, and hitting the building.

Add a bump out with barriers to the northwest
corner of the intersection in front of the
Neighborhood Health Center to widen the sidewalk
and extend the curb into the intersection.

Medium

1-3 Years

High

City of
Brockton

The turning radius for buses and
trucks is insufficient on the
southeast corner of the
intersection.

Consider the feasibility of restriping Main Street
northbound to include a shared left through lane
and a shared right through lane, eliminate the
exclusive right turn lane on the Main Street
northbound and allow heavy vehicles turning right
from Main Street to Centre Street eastbound a
wider turning radius.

1-3 Years

Medium

City of
Brockton,
Brockton
Area Transit

There is a lack of pedestrian
refuge across Legion Parkway
(despite the existence of the
median), and the crosswalk
across Main Street northbound
approach is on a diagonal.

Move the crosswalk across Legion Parkway west
to utilize the Legion Parkway median for pedestrian
refuge. Redesign the median for wheelchair
Medium
access, and re-stripe the crosswalk across the
Main Street northbound approach so that it is
perpendicular with the sidewalks.

1-3 Years

High

City of
Brockton

Safety Issue

Potential Safety Enhancement

Red Light Running. Main Street
Traffic northbound runs through
the red light due to lack of
visibility of post mounted traffic
signals.

Low
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Table 3: Potential Safety Enhancement Summary (continued)
Safety Issue

Potential Safety Enhancement

Add a bump out with barriers to the northwest
corner of the intersection in front of the
The receiving lane on Legion
Neighborhood Health Center, widen the
Parkway (Route 123 westbound)
sidewalk, and extend the curb into the
in front of the Neighborhood
intersection. Stripe the front of the
Health Center is wide enough for
Neighborhood Health Center for “Emergency
two lanes, which leads to
Vehicle Parking Only” and stripe Legion
vehicles stopping and weaving
Parkway in front of the Neighborhood Health
creating hazardous conditions.
Center for one receiving lane for Centre Street
(Route 123) westbound.

Safety
Payoff

Time
Frame

Cost

Responsible
Agency

Medium

1-3 Years

Medium

City of
Brockton

The median on Legion Parkway
was not designed for safely
channeling vehicles in and out of
the Neighborhood Health Center
Parking lot.

Re-design and reconstruct the median on
Legion Parkway to channelize vehicles in and
out of the Neighborhood Health Center parking
lot.

High

>3 Years

High

City of
Brockton

Left turn vehicles from Legion
Parkway to Main Street are
trapped in the intersection. The
signal timing and phasing lacks
pedestrian countdown signals
and Accessible Pedestrian
Signals (audible walk indications)
and Pushbutton Locator Tones
accepted by the American
Council of the Blind (ACB).

Improve signal timing and phasing (and
equipment if necessary) and coordinate signals
on Main Street. Add more all red clearance
time for vehicles. Install ACB acceptable
Audible Walk Indicators and Pushbutton
locators for the sight impaired. The ACB
recommends rapid tick audible walk indicators
as the most effective for sight-impaired
individuals.

Medium

1-3 Years

High

City of
Brockton

Low

1-3 Years

Medium

City of
Brockton

The sidewalk on the eastside of
The transformer grates on the sidewalk on the
Main Street has transformer
east side of Main Street should be made ADA
grates, which is an impediment to
accessible.
wheelchairs.
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Appendix A. RSA Meeting Agenda
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Appendix B: RSA Audit Team Contact List
Participating Audit Team Members
Date:
August 30. 2018
Location: OCPC 70 School St Brockton, MA
Audit Team Members
Agency/Affiliation
Email Address
Phone Number
Name

Agency

Email

xxx-xxx-xxxx

Michael Jacques

Brockton Neighborhood jacquesm@bnhc.org
Health Center

Rob May

Brockton Planning
Department

Chike Odunakwe

Brockton DPW

Tobias T. Cowan

Brockton Mayor’s Office

Pete Czymbor

Brockton mayor’s office

Charles Kilmer

Old Colony Planning
Council

ckilmer@ocpcrpa.org

William McNulty

Old Colony Planning
Council

wmcnulty@ocpcrpa.org 508-583-1833

Kyle Mowatt

Old Colony Planning
Council

kmowatt@ocpcrpa.org

Raymond Guarino

Old Colony Planning
Council

rguarino@ocpcrpa.org

508-801-9309

rmay@cobma.us
codunakwe@cobma.us
tobiasc@cobma.us
pczymbor@cobma.us

508-897-6437
508-580-7123
508-580-7123
508-583-1833

508-583-1833
508-583-1833
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Appendix C. Detailed Crash Data
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Appendix D. Additional Information
• Intersection Turning Movement Counts
• Automatic Traffic Recorder (ATR) Vehicle Counts
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Appendix E. Road Safety Audit References
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Road Safety Audit References
Massachusetts Traffic Safety Toolbox, Massachusetts Highway Department,
www.mhd.state.ma.us/safetytoolbox.
Road Safety Audits, A Synthesis of Highway Practice. NCHRP Synthesis 336. Transportation Research
Board, National Cooperative Highway Research Program, 2004.
Road Safety Audits. Institute of Transportation Engineers and U.S. Department of Transportation, Federal
Highway Administration, www.roadwaysafetyaudits.org.
FHWA Road Safety Audit Guidelines. U.S. Department of Transportation, Federal Highway
Administration, 2006.
Road Safety Audit, 2nd edition. Austroads, 2000.
Road Safety Audits. ITE Technical Council Committee 4S-7. Institute of Transportation Engineers,
February 1995.
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