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The Road Safety Audit

The Federal Highway Administration (FHWA) defines a Road Safety Audit (RSA) as the formal safety
examination of an existing or future road or intersection byna@ependent, multidisciplinary team. The
purpose of the RSA is to identify potential safety issues and possible opportunities for safety
improvements considering all roadway users. The RSA is intended to be a proactive process based on
collaborative quditative, and quantitative analyses.

This Road Safety Audit (RSA) fowb intersections imorth Brocktonn Belmont Street (Route 123) at

Pearl Streef(requested by Rob May) ahilest Chestnut Street at Ash Str@etjuested by Brockton
legislative delegdon), was conducted by the Old Colony Planning Council upon request by the City of
Brockton.This report includes average daily traffic volume counts, manual turning movement counts and
levelof-service analysis, crash data compilation and analysesninsiiction warrant analyses for traffic
signal and multivay stop controimplementation.

The Road Safety Audit Meeting and Team

The Road Safety Audit took place @ednesdayNovember7, 2018 at theld Colony Planning Council
offices, 70 School Streat Brockton. The meeting was facilitated by OCPC staff. OCPC provided a
collision diagram and the latest three year crash experience based on crash reports provided by the
Brockton Police Departmenivhich were supplemented by MassDOT crash data.

TheRSA meeting consisted of three components. The first portion of the meeting focused on a
discussion of the issues and concerns. The particiff@rtdepartedhe OCPC office andisitedthe
intersectios for observations fothe second portion of theeeting. The discussion of issues was
continued during the site visias OCPC staff took notes. The third portion of the meeting focused on
potential short term and long term potential improvementsdoh of théntersectios. The agenda and
the baciground materials are included in the appendix to this report. Table 1 lists the names and
affiliations of the audit participantsThe three intersection locations are shown in Figure 1.
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Table 1. Participating Audit Team Members

Audit Team Member

Agency/Affiliation

Rob May

Brockton Planning Department

Faith Simon

Representative

Cl

ai

r

e

Croni

nés O

Kelly Forrester

Brockton Area Transit

Bianca Marshall

Massachusetts Department of Transportation District 51 Traffic

Jason Walters

Massachusetts Department of Transportation District 57 Projects

Connor Keating

Massachusetts Department of Transportation T Traffic Safety

Michelle Deng

Massachusetts Department of Transportation i Traffic Safety

Charles Kilmer

Old Colony Planning Council

Pat Ciarmella

Old Colony Planning Council

William McNulty

Old Colony Planning Council

Raymond Guarino

Old Colony Planning Council
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Figure 1. Locus Map

Site Location Map: Belmont Street (Route 123) at Pearl Street
and West Chestnut Street at Ash Street
" SR BAE i MK e s NS

0Old Colony Planning Council
&> 70 School Street

Brockton, MA 02301

Transportation, Office of Geographic Information
(MassGlS), Old Colony Planning Council (OCPC)
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Project Location and Description

Belmont Street (Route 123)at Pearl Street

Belmont Street (Route 123) is a state numbered road under Massachusetts juriadigisoiassified as

a principal arterial. It is a two lane cross section in Easton transitioning to a four lane cross section in
Brockton just west of the Belmont SttéRoute 123)/Pearl Street intersectid®oute 123 runs east west
from Norwell to Rhode Island.t is an important east west regional route througtcBan and intersects
[-95 and 4495 as well as Route 24 in Brockton (just east of its intersectiorPedh Street).

The width of Belmont Street varies in Brockton. The-tatwe cross section is approximately 42 feet

wide west of Pearl Street where it provides eight foot shoulders on both sides of thEheais a

sidewalk on both sides of Belmont Street at the Belmont Street (Route 123)/Pearl Street intersection;
however, there is only a sidewalk on the north side of Belmont Street west of the intersection. East of the
intersection, Belmont Street ida@ur lane cross section approximately 70 feet wide as it passes over

Route 24. It has a sidewalk on the north side east of the intersection and intermittent sidewalks on the
south side. Belmont Street has a median east of Pearl Street and shouldénssateb of the road
approximately three to four feet wide.

Pearl Street is a twiane cross sectiotlassified as aorban principal arterisgdouth of Belmont Street.

Pearl Streeis under the jurisdiction of the City of Brocktoisouth of Belmont S¢et, Pearl Streés
approximately 27 feet wide. South of Belmont Street, Pearl Street provides shoulders of approximately
one to two feet wide on both sides of the street. There are no sidewalks on Pearl Street south of Belmont
Street. North of Belmon Street, Pearl Streetétassified as an urban collector an@jgproximately 34

feet wide with three to four foot shoulders on both sides of the .streaddition Pearl Street north of

Belmont Streehasa sidewalk on the west side.

Belmont Street (Route 128&)eetsPearlStreet to form aignalizedintersection in BrocktonThere are

sidewalks on all the approaches to the intersection. A local street, Stonehill Street, intersects from the
northwest creating a fiveay intersection.Pearl Street runs north south; rewer, Belmont Street runs

northeast to southwest creating a significemérsectiorskew. The Belmont Street approaches provide

three lanes and a median to channel traffic. There is an exclusive left turn storagetta&elmont

Street southwest and northeast approaches. Both of these approaches also have a through lane and a right
turn island to channel right turn3he Pearl Street northbound approach provides three lanes including a
shared througteft turn lare, a through lane, and a right turn only lane. The southbound Pearl Street
approach provides a shared throdigit turn lane and a shared througght turn lane. The Stonehill
Streetsoutheast approach provides a single lane for left turns, throughmeotse and right turns. There

are a number of curb cuts to local businesses at the intersection that interfere with traffic operations.

There are gasoline stations on the northeast corner and southwest corner of the intersection. The gasoline
station orthe northwest corner has a curb cut, which allows in and out traffic off of Belmont Street
(westbound) and Pearl Street (southbound). The gasoline station on the southwest corner of the
intersection also has curb cuts on Belmont Street (eastbound) ah&Peet northbound. The median

on Belmont Street prevents vehicles from turning left from both of the gasoline stations, or turning into

the stations from Belmont Street, rendering them to right turn in and right turn out only; however, left
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turns in aad out are allowed from the gasoline station curb cuts on both the northbound and southbound
Pearl Street approaches.

Peak hour turning movement coumtereconducted by OCP.CThese counts are included in the

appendix to this report. The counts show thare weréneavyleft turns fromBelmontStreetwestbound

to Pearl Streesouthbound378vehicles during the morning peak hour. This approach had heavy

through movements, 888 vehicles, and 91 vehicles turning right during the morning peak hour. On
Belmont Street eastbound during the morning peak hour, there were 199 vehicles turning left. 735 vehicle
traveling through, and 115 vehicles turning righhe afternoon peak hour also experienicedvy left

turns from Belmont Street westbound to Pearleétseuthboun®43 vehicles and heavy volumes

traveling through the intersection on Belmont Street westbound, 1,055 vehicles. There were 140 vehicles
turning right from Belmont Street westbound to Pearl Street northbadndBelmont Street eastbound

during the afternoon peak hour, there were 298 vehicles turning left, 874 vehicles traveling through, and
97 vehicles turning rightDuring the afternoon peak hour, there were heavy vehicle volumes turning right
from Pearl Street northbound to Belmont Strd@%, vehicles, and 479 vehicle traveling through, and 102
vehicle turning left. On Pearl Street southbound during the afternoon peak hour, thetd Zvwezhicles

turning left, 590 traveling through, and 92 vehicles turning Téfe existing peak hourvel-of-service

( L OS Fidurimg tiie morning peakhoart t he i nt er s ealsbli @SFAf du LiOBg AtFlve &
afternoon peak hour.

West Chestnut Street at Ash Street

West Chestnut Street is a thame urban
principal arterial that runs east west in the
south of Brocktorbetween Main Street and
Pearl Streetlt is under the jurisdiction of the
City of Brockton. It is approximately 36 feet
wide with five foot shoulders on both sides off;
the road.The speed limit is posted at 30 mileg™
per hour on eastbound West Chestnut Streef
just east of the intersectioAlthough the
posted speed limit on Wesh€stnut Street is
posted at 40 miles per hour in this direction
west of the Ash Street intersectiowest
Chestnut Street provides a sidewalk on the
north side of West Chestnut Streésh Street

) ) . West Chestnut Street at Ash Street looking east on West Che:
is a twelane cross section classified as an  gireet

urban colleatr street and is under the

jurisdiction of the City of BrocktonAsh Street runs north south in Brockton and connects between West
Chestnut Street and Pleasant Stréeth Street has a sidewalk on the east side of the street and has one to
two feet wideshoulders on both sides of the street. West Chestnut and Ash Streefdorway

intersection irthe south of Brockton. The westbound West Chestnut approach to the intersection
approaches on a descending grad, along with vegetation and a stonethalsoatheast corner of the
intersection, limits sight distances on the approaksh Street south of the intersection is a dead

street. Ash Street is narrow, approximately 10 to twelve feet wide, and has very little traffic serving only
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a smallnumber of residences south of West Chestnut Stiidedt.intersection is stop signed controlled on
the Ash Street northbound and southbound approaches.

During the morning peak hour, there @&2vehiclesturning left fromeasboundWest Chestnut Stretd

Ash Street northbound. There are 230 vehicles eastbound on West Chestnut Street traveling through the
intersection on West Chestnut StreBuring the morning peak hour, there are 251 vehicles traveling
westbound through the intersection on W@singy Street through the intersectiand 27 vehicles

turning right on this approach. There were 175 vehicles turning right on the Ash Street southbound
approach during the morning peak hour and 29 vehicles turning left on this approach. There were no
vehicles entering and exiting Ash Street south of West Chestnut Street during the morning peak hour.

During theafternoonpeak hour, there a@47 vehiclesturning left from eastbound on West Chestnut

Street to Ash Street northbound and 246 vehicles on thieagh traveling through the intersection on

West Chestnut Street. On the West Chestnut Street westbound approach, there are 19 vehicles turning
rightto Ash Street northbound a287 vehicles traveling westbound on West Chestnut Street through the
intersectionduring the afternoon peak houburing the afternoon peak hour, the heaviest movement
through the intersection was on the Ash Street southbound approach with 342 vehicles turning right to
West Chestnut Street from Ash Street. There were 47 vehigiaing left on this approach from Ash

Street southbound to West Chestnut Street eastbound during the afternoon peak hour.

Crash Details and Overview

Crash reports were compiled from the Brockton Police Department for the years 2015, 2016, and 2017
(and werecross referenced arstipplemented with crash data from the MassDOHe crashes are

included in the appendix to this repoiithere were a total af6 crashes at Belmont Street (Route 123)

and Pearl Street and 18 crashes at the intersedtidest Chestnut Street at Ash Street. Tweortg of

the 46 crashes (approximately 46 percent) at the Belmont Street (Route 123)/Pearl Street intersection
resulted in personal injury. Seven of the 18 crashes (approximately 39 percent) at the West Chestnut
Street/Ash Street intersection resulted in personal injury. The collision diagrams and a summary of the
crash data for both intersections are included in the appendix of this report.

The Belmont Street (Route 123)/Pearl Street intersection and the West Chestnut Street/Ash Street
intersection are included in the Massachusetts De
| mprovement Programds ( HS$IBIPi$addtadniven, spategicapprdachthata s h ¢
focuses orsafetyperformanceThe HSIP eligible clusterare those locations in which the number of

crasheswithin a three year periad within the top 5% in the region (the crash numbers are weighted

based on theeverity ten added for each fatal crash and five added for each crash resulting in personal

injury). An HSIPeligible project is any strategy, activity or project that corrects or improves a hazardous

public road location or feature, or addresses a higlsagety problem.
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Audit Observations and Potential Safety
Enhancements

During the RSA meeting prior to the field vsitn introduction of the RSA process asadmmarie®f the
crash informatiorfor both intersections wemresented to the audit participan Following this
presentation, the members of the audit team were asked to discuss thg issigtia that may affect
safety. The audit éam then visited botintersectionss a group, at which time observations, safety
concerns, and deficiencies wadentified and documented by OCPC staff.

The following sectionéist the safety concerns and the potential enhancements that were identified during
the RSA.

Belmont Street at Pearl Street

Safety Issue:There is no left turn protected phase for Pearl Stret northbound and there is red
light running as left turning vehicles areexperiencinglong delaysas they are waitingsufficient gaps
in through traffic to turn.

Enhancement:The signal timing and phasing should be reevaluated, as well as tlassgement

(northbound and southbound on Pearl Street), and the feasibility of adding exclusive left turn lanes on the
Pearl Street northbound and southbound approaches should be consiiteied.and phasing

improvements can reduce the frequency of egllisions resulting from conflicts associated with-left

turn maneuvers. A properly timed protected-tafh phase can also help reduce &z and sideswipe

crashes between Idftrning vehicles and the through vehicles behind them. In additigpngvements to

the signal timing and phasing should consider; a
emergency signal preemption (Opticon), and green time extensions for buses,

Safety IssueVehicles exiting Route 24 on the southboud ramp to the westbound Belmont Street
approach weave between lanes to gain access to the exclusive left turn lane to Pearl Street
southbound.

Enhancements:nstall advanced warning signs on &mont Street westbodrapproach to the
intersection, resti pe pavement markings on all approaches,
markings and yield signs at the Belmont Street eastbound and westbound channeled free right turn lanes.

Safety Issue:The intersection hascrosswalks across all of the intesection approaches but no
pedestrian signalgand the crosswalks are faded)The curbs at the crosswalks lack ADA compliant
ramps.

Enhancement:Install pedestrian signals and button actuatiBestripe faded crosswalks amdtall
ADA compliant ramps athe intersection at crosswalk&/iden medians on the approach to provide for
pedestrian refuge.
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Safety Issue:There is alane drop on Belmont Street receiving lane westbound, which drops from
two to one lane. There is also a lane drop on the Pearl Sttesmuthbound receiving lane, which
drops from two lanes to one lane.

Enhancement:Install warning signsotifying motorists of lane ending. The manual on Uniform Traffic
Control Devices (MUTCD) makes the folledwi mg meégdhm
sign or the fALane endsodo sign should be used to wa
direction.

Safety Issue:The signal heads arenisaligned with the approach lans. Theintersection is skewed
which creates constraned right turn radii for buses and heavy vehicles, especially on the Belmont
Street eastbound approach to Pearl Street southbound. This becomes even more constrained
during the winter due to the piling of snow at the intersection.

Enhancement:Considereconstruction and
realignment of Pearl Street.

Safety Issue:The curb cut access to the
adjacent properties are too close to the
intersection and vehid¢es entering and
exiting the driveways interfere with
intersection operations. Motorists often use
the corner businesses as cut throughs to
avoid the intersection, especially right
turns on the Belmont Street eastbound
approach right turns to Pearl Street In
addition, trucks visiting these businesses
park on Pearl Street too close to the
intersection.

Curb cut to the gasoline station on the Belmont Street
eastbound approach to the intersection.

EnhancementtPr ohi bit parking, along with the installat:i
approaches to the intersection. Consider ftigit in and right turn out only at curb cut access to the
gasoline stations at the northeast and southwest corners of the intersection.

Safety Issue:Ponding of water on the Belmont Street westbound receiving lane slows down traffic
during storms, which aeates sudden slowdowns and baelps through the intersection.The
pavement is in poor condition on this section of Belmont Street.

Enhancement:Reconstruct this portion of Belmont Street, resurface the pavement, and improve
drainage.

West Chestnut Streefat Ash Street

Safety IssueThe wall and vegetation on the northeast corner of the intersection obstructs sight
lines.
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Enhancement:Remove vegetation.

Enhancement:Remove the wall.

Safety Issue:Speedng on West Chestnut Street.
Enhancement:Enhancedpeed enforcement on West Chestnut Street.

Enhancement:Replacdi Danger ous | n adeancedvatningcsigm WesteChedtout Street
with intersection ahead advanced warning signs on both West Chestnut Street approaches.

Safety Issue:Constrained radii create difficult turns for heavy vehicles and buses. In addition, the
width of the Ash Street approach allows for de facto right turns, which places Ash Street left turns
in the pact of vehicles turning left from West Chestnut eastbound tésh Street northbound.

Enhancement:Reconstruct the intersecti@amd install a roundabout.

Safety Issue:The constrained turning radii along with speeds and limited sight lines results in high
number of angle and rearend crashes.

Enhancement:Install flashing beacons (red facing Ash Street approaches and yellow facing West
Chestnut Street approaches), as an interim measure before installingtsigmai®ve intersection
visibility .

Enhancement:Install traffic signals; the intersection satisfi#arrantsl, 2, and 2f the Manual on
Uniform Traffic Control Devices (MUTCD) justifying signal installation.

Safety Issue:The location of the crosswalk on Ash Street is not visible to vehicles turning on Ash
Street from West Chestnut Street.

Enhancement:Relocate the crosswalk closer to West Chestnut Street and install ADA compliant ramps.
Safety Issue: The intersection lacks bicycle accommodations.

Enhancement:Add signs and pavement markings for shoulders to designate bicycle lanes on west
Chestnut Street.
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Summary of Road Safety Audit

Based on the review of data,-eite field observations and group discussion, the RSA team identified
possible enhancements that could improve safety &vthimtersectios. Further study and design work

will need to be conducted to determine the feasibility of making some of the improvemeabls.2
summarizes the estimated time frame and costs breakdown and Table 3 summarizes the safety issues,
possible enhancements, estimated safety payoff, time fiasg and responsibility. Safety payoff
estimates are based on engineering judgment and are categorized as low, medium, and high. The time
frame is categorized as shtetm (<1 year), midterm (1 to 3 years), or ldegn (typically >3 years).
Longtermimprovements are typically considered to be 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 1 Belmont Street (Route 123) at Pearl Street

Safety Issue Potential Safety Enhancement g:;%tf); Time Frame Cost Rezgggilyble
Reevaluate the signal timing and phasing, as well as the
) ) lane assignment (northbound and southbound on Pearl Medium 1-3 Years Medium
Safety Issue: There is no left turn ider the feasibility of addi lusive left
rotected phase for Pearl Street Street). Consider the feasibility of adding exclusive le
P . - . turn lanes on the Pearl Street northbound and
northbound, there is red light running southbound aporoaches Massachusetts
as left turn vehicles are waiting long pp ' Department of
delays for sufficient gaps in through Transportation
traffic to make turns. Consider a | on g aswelfiaaémergeneyd
signal preemption (Opticon), and green time extensions Medium 1-3 Years Medium
for buses.
Vehicles exiting Route 24 on the Install advanced warning signs on the Belmont Street
southbound ramp to the westbound | westbound approach to the intersection, restripe Massachusetts
Belmont Street approach weave pavement markings on al/l a Medium 1-3 Years Low Department of
between lanes to gain accesstothe |t eet hdo yi el d pavement mark Tra%s ortation
exclusive left turn lane to Pearl Belmont Street eastbound and westbound channeled P
Street southbound. free right turn lanes.
The intersection 'has cros_swalks Install pedestrian signals and button actuation. Restripe
across all of the intersection faded K di Il ADA i h M h
approaches but no pedestrian faded crosswalks and install A compliant ramps at the _ _ assachusetts
! intersection at crosswalks. Widen medians on the Medium 1-3 Years Medium Department of
signals (and the crosswalks are approach to provide for pedestrian refuge. Transportation
faded). The curbs at the crosswalks
lack ADA compliant ramps.
There is a lane drop on Belmont
Street receiving lane westbound, Install warning signs notifying motorists of lane ending.
which drops from two to one lane. The (MUTCD) makes the following recommendation; Massachusetts
There is also a lane drop on the The fiLane ends merge | eft Low <1 Year Low Department of
Pearl Street southbound receiving endso sign should be used Transportation
lane, which drops from two lanes to | number of traffic lanes in the direction.
one lane.
Signal heads are misaligned with
lanes. The intersection is skewed Massachusetts
con_stralnmg_rlght tumn radii for heavy Consider reconstruction and realignment of Pearl Street High >3 Years High Department of
vehicles, This becomes even more Transportation

constrained during the winter due to
the piling of snow at the intersection.
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Table 3: Potential Safety Enhancement Summary i Belmont Street (Route 123) at Pearl Street (continued)

Safety Issue

Potential Safety Enhancement

Safety
Payoff

Time Frame

Cost

Responsible
Agency

Safety Issue: The curb cut access to
the adjacent properties are too close
to the intersection and vehicles
entering and exiting the driveways
interfere with intersection operations.
Motorists often use the corner
businesses as cut throughs to avoid
the intersection, especially right turns
on the Belmont Street eastbound
approach right turns to Pearl Street.
In addition, trucks visiting these
businesses park on Pearl Street too
close to the intersection.

Prohibit parking, along |
parking signso on the Pej
intersection. Consider right turn in and right turn out
only at curb cut access to the gasoline stations at the
northeast and southwest corners of the intersection.

Medium

1-3 Years

Low

Massachusetts
Department of
Transportation

Ponding of water on the Belmont
Street westbound receiving lane
slows down traffic during storms,
which creates sudden slowdowns
and back-ups through the
intersection. The pavement is in poor
condition on this section of Belmont
Street.

Reconstruct this portion of Belmont Street, resurface
the pavement, and improve drainage.

Medium

1-3 Years

High

Massachusetts
Department of
Transportation
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Safety Issue Potential Safety Enhancement el Time Frame Cost REEpEMEHE
Payoff Agency
The wall and vegetation on the Enhancement: Remove vegetation. Medium <1 Year Low Citv of
northeast corner of the intersection Brogkton
obstructs sight lines. Enhancement: Remove the wall Medium 1-3 Years Medium
Enhanced speed enforcement on West Chestnut Medium <1 Year Low
Street.
. ~ City of
Speeding on West Chestnut Street. [Repl ace fADangerous I nter: Brockton
warning sign on West Chestnut Street with
intersection ahead advanced warning signs on both .
West Chestnut Street approaches. Medium <1Year Low
Constrained radii create difficult turns
for heavy vehicles and buses. In
addition, the width of the Ash Street
approach allows for de facto right . . . . i . City of
trns, which places Ash Street left Reconstruct the intersection and install a roundabout. High 1-3 Years High Brockton
turns in the pact of vehicles turning
left from West Chestnut eastbound to
Ash Street northbound.
Install flashing beacons (red facing Ash Street
approaches and yellow facing West Chestnut Street Medium 1-3 Years Medium
. . . . approaches), as an interim measure before installing
Constrained turning radii along with signals to improve intersection visibilit
speeds and limited sight lines results 9 P Y- City of
Lr:;slazsnumber of angle and rear-end Install traffic signals; the intersection satisfies Brockton
’ Warrants 1, 2, 3 of the Manual on Uniform Traffic
Control Devices (MUTCD) justifying signal High > 3 Years High
installation.
The IO(_:atlon o_f _the crosswalk on Ash Relocate the crosswalk closer to West Chestnut .
Street is not visible to vehicles Street and install ADA compliant ramps Medium 1-3 Years Medium City of
turning on Ash Street from West P pS. Brockton
Chestnut Street.
The intersection lacks bicycle Add_ signs a_nd pavement markings for shoulders to Medium <1 Year Low City of
accommodations. designate bicycle lanes on west Chestnut Street. Brockton
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Appendix A. RSA Meeting Agenda
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