
ROAD SAFETY AUDIT 

Belmont Street (Route 123)
between Manley Street and VA Eastern Driveway 

City of Brockton 

March 2011 

Prepared for: 
Massachusetts Department of Transportation 

Prepared by: 
Howard/Stein-Hudson Associates 

38 Chauncy Street 
Boston, MA 02111 



Road Safety Audit 
Belmont Street, Brockton 
Prepared by Howard/Stein-Hudson Associates, Inc. 

  Page 1

Table of Contents 
Background .................................................................................................................................2

Project Data.................................................................................................................................2

Project Location Description .....................................................................................................3

Road Safety Audit Observations ...............................................................................................7
Corridor-wide Issues ........................................................................................................................... 8
Intersection #1. Belmont Street (Route 123)/Manley Street/FedEx Driveway .......................... 12
Intersection #2. Belmont Street (Route 123)/VA Main Driveway/Belmont Court .................... 16
Intersection #2. Belmont Street (Route 123)/VA Main Driveway/Belmont Court .................... 16
Intersection #3. Belmont Street (Route 123)/VA Eastern Driveway.......................................... 19

Potential Safety Enhancements ...............................................................................................20

List of Appendices 

Appendix A. 25% Design Plans
Appendix B. RSA Meeting Agenda
Appendix C. RSA Audit Team Contact List
Appendix D. Detailed Crash Data
Appendix E. Additional Information

List of Figures 

Figure 1. Locus Map.............................................................................................................................. 4

List of Tables 

Table 1. Participating Audit Team Members ....................................................................................... 3
Table 2. Summary of Potential Safety Enhancements ....................................................................... 21



Road Safety Audit 
Belmont Street, Brockton 
Prepared by Howard/Stein-Hudson Associates, Inc. 

  Page 2

Background
The segment of Belmont Street (Route 123) between Manley Street and the VA Eastern Driveway in the 
City of Brockton, Massachusetts, has 2 intersection locations listed in the Top 5% of High Crash 
Locations within the Old Colony Planning Council (OCPC) area and also within the Top 200 High Crash 
Intersection Locations 2006-2008 in Massachusetts.  The Massachusetts Department of Transportation 
(MassDOT) has determined that the City would be eligible to receive Highway Safety Improvement 
Program (HSIP) funding for reconstruction of this roadway segment if a Road Safety Audit (RSA) were 
conducted and the proposed design incorporated safety improvements identified in the RSA.  

The RSA is intended to identify potential safety improvements that can be evaluated and included as part 
of the design process for the reconstruction.  The short-term, low-cost potential improvements could be 
considered by the responsible agency for implementation prior to reconstruction, as appropriate.  

Belmont Street from Manley Street to the VA Main Driveway is currently at the 25% design stage, 
funded by MassDOT, while Belmont Street east of the VA Main Driveway will be redesigned as part of a 
separate reconstruction project.  The safety issues associated with Belmont Street between Patterson 
Avenue and Linwood Street were assessed as part of an earlier RSA.  However, during the RSA, the team 
focused on safety issues and the safety benefits of the proposed improvements along the entire roadway 
segment between Manley Street and the VA Eastern Driveway.  The 25% design plans for the segment 
evaluated during this RSA are provided in Appendix A.

Project Data 
The audit team conducted an RSA for the Belmont Street corridor on Wednesday, March 2, 2011.  The 
RSA agenda appears in Appendix B. Table 1 lists the audit team members and their affiliations.  
Appendix C provides contact information for all team members. 
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Table 1.  Participating Audit Team Members 
Audit Team Member Agency/Affiliation 
Howard Newton Brockton Engineering 
Jacques Borge Brockton Engineering 
Captain McCabe Brockton Police Department 
Lieutenant Mills Brockton Police Department 
Mike Thoreson Brockton DPW 
Elaine Czaja Brockton DPW 
Jeff Gillpatrick Brockton Fire Department 
Peter Tupper Brockton Fire Department 
Jass Stewart Brockton City Council 
George Riddell Brockton Area Transit 
Jeffrey Thibeault Belmont West Apartments 
Janet Cassidy Belmont West Apartments 
Jim Hoyle FHWA 
Dave Shedd MassDOT
Alex Duggan MassDOT Projects 
Barbara Lachance MassDOT District 5 Traffic 
Bill Travers MassDOT District 5 Projects 
Edward C. Feeney MassDOT District 5 Traffic 
Peter A. Lopez VA Boston Healthcare 
Brian Ackley Tetra Tech 
Charles Kilmer Old Colony Planning Council 
Bill McNulty Old Colony Planning Council 
Rodrigo Marion Old Colony Planning Council 
Ray Guarino Old Colony Planning Council 
Pat Ciaramella Old Colony Planning Council 
Bonnie Polin MassDOT Highway Division Safety Section 
Lisa Schletzbaum MassDOT Highway Division Safety Section 
Dave Matton Howard/Stein-Hudson Associates 
Joe SanClemente Howard/Stein-Hudson Associates 

Project Location Description 
The segment of Belmont Street (Route 123) between Manley Street and the VA Eastern Driveway is 
located in the City of Brockton, as shown in the aerial image in Figure 1.  The segment is located just 
east of Route 24 (exit 17).  Within the study area, Route 123 serves as a major east–west roadway and 
provides access to numerous commercial, residential, and institutional uses. 
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The RSA team evaluated the segment of Belmont Street (Route 123) between Manley Street and the VA 
Eastern Driveway as a whole and paid particular attention to the following three intersection locations: 

Belmont Street (Route 123)/Manley Street/FedEx Driveway – is a 4-way signalized intersection.  The 
Belmont Street eastbound and westbound approaches each consist of two multi-purpose travel lanes; no 
dedicated turning lanes are provided.  The FedEx Driveway southbound approach intersects Belmont 
Street approximately 40 feet east of Manley Street resulting in a skewed alignment between the 
northbound and southbound approaches.  Belmont Street Pedestrian crossings are provided across the 
northern, southern, and western legs of the intersection; however, pedestrian signal indications are only 
provided across the Manley Street approach. 

Belmont Street (Route 123)/VA Main Driveway/Belmont Court – is a 4-way signalized intersection.  The 
Belmont Street eastbound and westbound approaches each consist of two multi-purpose travel lanes; no 
dedicated turning lanes are provided.  The VA Main Driveway consists of one travel lane, separated by an 
approximately 50 foot wide landscaped median, in the vicinity of the intersection.  The Belmont Court 
entrance and exit lanes are similarly split by the presence of a divider island in an effort to line up the 
northbound and southbound approaches of the VA Main Driveway.  Crosswalks are provided across the 
eastern, western, and southern legs of the intersection; however, pedestrian signal indications are only 
provided across the Belmont Street crossings. 

Belmont Street (Route 123)/VA Eastern Driveway – is an unsignalized T-intersection.  The Belmont 
Street eastbound and westbound approaches each consist of two multi-purpose travel lanes; no dedicated 
turning lanes are provided.  The VA Eastern Driveway intersects Belmont Street from the south and 
operates under stop control; left turns out of the VA Eastern Driveway on Belmont Street are prohibited.  
A sidewalk is provided along the northern and southern sides of Belmont Street. 

These three intersections form the junctions of the following roadways, which are categorized according 
to MassDOT Office of Transportation Planning functional classifications:  

Belmont Street (Route 123) is an urban principal arterial and falls under MassDOT jurisdiction.  Belmont 
Street is an east–west roadway and is dedicated as Route 123.  Within the study area, Belmont Street 
consists of 2 travel lanes in each direction.  The speed limit along Belmont Street is posted 35 miles per 
hour (mph) in the eastbound direction and 40 mph in the westbound direction.   

Manley Street is an urban minor arterial and is owned by the City. Manley Street generally runs north–
south between Belmont Street and West Chestnut Street and provides access to several commercial and 
industrial uses.  In addition, two new car dealerships are currently planned at the southern end of Manley 
Street.  Manley Street generally consists of one travel lane in each direction.

FedEx Driveway is privately owned and provides access to FedEx and other commercial/industrial 
businesses.  FedEx Driveway generally runs north–south and consists of one travel lane in each direction.  
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VA Main Driveway is the primary access driveway for the VA Medical Center – Brockton.  The VA 
Main Driveway generally runs north–south and consists of one travel lane in each direction, separated by 
a large landscaped median, in the vicinity of the intersection.  The VA Main Driveway provides 
connection to the internal roadways within the VA Campus and to West Chestnut Street and Manley 
Street.

Belmont Court is a privately owned driveway providing access to the Belmont West residential 
apartments. Belmont Court generally runs north–south and consists of one travel lane in each direction in 
the vicinity of the intersection. 

VA Eastern Driveway is secondary access driveway for the VA Medical Center – Brockton.  VA Eastern 
Driveway generally runs north–south and consists of one travel lane in each direction in the vicinity of the 
intersection.

Prior to the RSA, in order to begin assessing possible safety issues, the team reviewed collision diagrams 
and a crash detail summary based on crash records supplied by the Brockton Police Department.  From 
January 2008 through December 2010, 68 crashes related to the roadway segment and the three 
intersections were reported, including 27 (approximately 44%) were angle type crashes, 21 
(approximately 31%) were rear-end type crashes, 9 (approximately 13%) were single vehicle crashes, and 
8 (approximately 12%) were sideswipe same direction vehicle crashes.  Crashes generally occurred on 
dry pavement (42, or nearly 62%) in clear weather conditions (42, or nearly 62%) and during daylight 
hours (46, or nearly 68%).  In addition, there were 36 crashes reported between February 2007 and 
December 2010 that were handled by an incident report and did not require a detailed crash report with 
the Brockton Police Department.  Appendix D provides the detailed crash data for the roadway segment 
from January 2008 through December 2010.  Speed regulations and traffic volume data are presented in 
Appendix E.
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Road Safety Audit Observations 
Based on field observations on Wednesday, March 2, 2011, the RSA team determined that the segment of 
Belmont Street (Route 123) between Manley Street and the VA Eastern Driveway has the following 
issues that affect safety: 

� Access management; 
� Drainage;
� Intersection geometry; 
� Lack of dedicated turning lanes; 
� Lane Width; 
� Limited bicycle accommodations;  
� Limited pedestrian accommodations;  
� Limited transit accommodations; and 
� Utility pole placement. 

The following sections describe in more detail the safety issues and enhancements determined during  
the RSA.  These safety enhancements are also discussed as they relate to both the existing conditions and 
the design plans which are currently at the 25% design level.  Several of these issues require further study 
and engineering judgment to determine the feasibility of implementing enhancements to address them.   
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Utility pole located near the curb line and 
leaning towards the travel lane. 

Truck traveling in both lanes along Belmont 
Street westbound. 

Corridor-wide Issues 

Observations: 
The RSA team noted the following corridor-wide observations: 

Roadway Width  

Lanes and Shoulders – Belmont Street consists 
of 2 fairly narrow travel lanes in each direction 
with no shoulder, resulting in a narrow “feel” 
for motorists traveling along the roadway.  RSA 
team members noted that the lack of a shoulder 
often resulted in motorists “shying” away from 
the curb line and thus traveling in more than one 
lane at a time.  According to Brockton Police 
crash records, 8 of the 68 crashes reported from 
January 2008 through December 2010 were 
sideswipe same direction crashes.  The limited 
cross-section combined with a lack of a shoulder 
likely contributed to these crashes.  RSA team 
members also noted that the portion of Belmont 
over Route 24 was recently reconstructed with a 
full shoulder.  Therefore, motorists traveling 
eastbound along Belmont Street experience a noticeable decrease in cross-sectional width as they 
travel from the recently reconstructed portion of the roadway to the narrower existing section. 

Utility Poles – In addition, utility poles along the 
north and south sides of the roadway are located 
very close to the curb line resulting in a further 
visual narrowing of the roadway.  Furthermore, 
some of the utility poles are leaning towards the 
roadway and, in some cases, into and over the 
travel lane. 

Emergency Response – RSA team members noted 
that the Fire response vehicles have had several 
unreported incidents involving minor sideswipe 
crashes (e.g., damage to and/or loss of side view 
mirrors, etc.) along the corridor.  RSA team 
members also noted that Opticom is not currently 
provided at the signalized intersections within the 
study area. 
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BAT bus stop along Belmont Street 

Bus Stops 

The Brockton Area Transit Authority (BAT) 
provides the Route 3 bus service between the 
VA Hospital and BAT Centre in downtown 
Brockton.  Within the study area, Route 3 serves 
a stop within the VA Hospital campus as well as 
2 flag stops in each direction of Belmont Street 
between the VA Main Driveway and the VA 
Eastern Driveway.  According to the crash 
records, 1 crash (sideswipe same direction) was 
reported involving a bus.  RSA team members 
noted the potential for rear-end and sideswipe 
crashes between motorists traveling along the 
outside lanes of Belmont Street and buses 
serving the bus stops along the roadway.
Motorists unfamiliar with the roadway may not 
expect buses to stop within the travel lane to serve passengers.  In addition, travel speeds along 
the corridor may make it difficult for motorists, even those familiar with the corridor, to perceive 
and react to a bus stopping within the outside travel lane. 

One of the BAT bus stops is located approximately 200 feet in advance of the VA Main 
Driveway along the Belmont Street westbound outside lane.  According to RSA team members, 
BAT buses serving this stop often have difficultly merging into the inside lane before making a 
left turn into the VA Hospital.  A second bus stop along the westbound direction Belmont Street 
is located only approximately 150 feet upstream of this location. 

An RSA team member also noted that the there are several school bus stops along Belmont 
Street; during the turning movement counts conducted at the intersection, it was noted that 
several vehicles traveling along Belmont Street eastbound did not stop for the flashing lights of 
the bus while students boarded. 

Pedestrian Accessibility 

RSA team members noted the prevalence of pedestrians with disabilities associated with the VA 
Hospital that use sidewalks along Belmont Street and often cross Belmont Street to access the 
adjacent commercial uses; however, curb ramps and sidewalks within the study area are generally 
in poor condition, do not appear to meet current ADA standards, and were obstructed with snow 
in some locations. 
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During the RSA, team members also noted that pedestrian signal indications are not provided 
across all pedestrian crossings at signalized intersections along Belmont Street within the study 
area.

Drainage

RSA team members noted that there are 
drainage issues along Belmont Street 
attributed to the relatively flat roadway 
profile, which can result in ponding and 
icing.  According to the crash records, 
22 of the 68 crashes (or approximately 
33%) occurred on wet pavement. 

Speed

RSA team members noted that vehicle 
travel speeds appear to be faster to the 
east of the VA Main Driveway.  
According to speed data collected by 
OCPC on Belmont Street west of Linwood Street on Wednesday, July 29 and Thursday, July 30, 
2009, 85th percentile speeds were recorded at 45 mph in the westbound direction (versus 40 mph 
posted) and 41 mph in the eastbound direction (versus 35 mph posted).  Higher travel speeds 
along the corridor may have contributed to the crash history within the study area. Detailed speed 
data is provided in Appendix E. 

General Observations 

The RSA team also noted the following general observations: 

� Pavement Markings – Are generally in worn and in poor condition. 

� Bicycle Accommodations – No dedicated bicycle accommodations are currently 
provided. 

� Solar Glare – Due to the east–west orientation of Belmont Street, solar glare can be an 
issue for motorists during sunrise and sunset. 

Drainage issues along Belmont Street 
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Design-Specific Comments: 
The RSA team noted the following with respect to the proposed 25% Design Plans: 

1. Designer should ensure that pedestrian clearance intervals are timed appropriately for 
slow/disabled pedestrians.  One crash was reported involving a pedestrian that resulted in 
personal injury.  Inadequate pedestrian clearance time may have been a contributing 
factor.

2. Given the prevalence of pedestrians with disabilities in the study area, the designer 
should consider the appropriateness of additional measures to protect pedestrians at 
signalized crossings, including, but not limited to, audible pedestrian signals and 
pedestrian countdown indications.  

3. Designer should ensure that vehicle clearance times are appropriately timed along the 
Belmont Street corridor based on 85th percentile speed data.  RSA team members noted 
that travel speeds may increase along the corridor as result of the proposed widening of 
the travel lanes and addition of a shoulder. 

4. The current design plans include interconnection between the traffic signals at Manley 
Street and the VA Main Driveway.  The designer should evaluate signal offsets that 
discourage travel speeds above the posted speed limit.  

5. The RSA noted that the portion of Belmont Street east of the VA Main Driveway will be 
reconstructed as part of a separate phase of construction.  It was discussed that the design 
team is currently evaluating ways to transition the proposed widened cross-section along 
Belmont Street between Manley Street and the VA Main Driveway to match with the 
existing cross-section east of the VA Main Driveway during the interim period. 
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Looking southbound on FedEx Driveway - 
skewed alignment

Intersection #1. Belmont Street (Route 123)/Manley 
Street/FedEx Driveway 

Observations: 
The intersection of Belmont Street (Route 123)/Manley Street/FedEx Driveway is ranked #15 
according to MassDOT’s Top 200 High Crash Intersection Locations 2006-2008 in 
Massachusetts.  From January 2008 through December 2010, 30 crashes were reported at this 
intersection location, of which 15 (or 50%) were angle type.  Of the 30 crashes at this 
intersection, 13 (or 43%) resulted in personal injury; no fatalities were reported during this time 
period.

The following details the observations made by the RSA team at this location: 

Intersection Geometry 

The intersection of Belmont Street (Route 
123)/Manley Street/FedEx Driveway is a 
four-way signalized intersection.  The 
Belmont Street eastbound and westbound 
approaches each consist of two multi-
purpose travel lanes; no dedicated turning 
lanes are provided.  The traffic signal 
phasing provides a Belmont Street 
westbound lead phase to allow for protected 
left-turns onto Manley Street; followed by 
permitted phasing for eastbound and 
westbound Belmont Street; and then a lag 
phase for Belmont Street eastbound to allow 
for protected lefts onto FedEx Driveway.  
Manley Street intersects Belmont Street from the south at an acute angle and consists of one wide 
northbound travel lane that often functions as two lanes at the intersection approach.  The FedEx 
Driveway southbound approach intersects Belmont Street approximately 40 feet east of Manley 
Street resulting in a skewed alignment between the northbound and southbound approaches. The 
FedEx Driveway southbound approach consists of one multi-purpose lane.  The Manley Street 
northbound and FedEx Driveway southbound approaches operate on the same signal phase with 
permitted turns. 

According to the crash records, ten rear-end crashes occurred along Belmont Street eastbound and 
westbound of which six resulted in personal injury.  Given the lack of dedicated turning lanes, 
combined with drainage conditions and fairly moderate 85th percentile travel speeds along 
Belmont Street, these crashes may have been the result of motorists traveling along Belmont 
Street having to unexpectedly stop for a second vehicle traveling in the same direction waiting to 
make a left-turn. 
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Offset alignment along Belmont Street 
eastbound.

Similarly, three angle crashes and one head-on crash occurred at this location involving left-turns 
into the FedEx Driveway and vehicles traveling through along Belmont Street westbound.  These 
crashes may be the result of the double threat (when a vehicle traveling in the opposing inside 
lane stops to allow the left-turn and a second motorist traveling in the outside lane, not seeing the 
turning vehicle, continues traveling through) and/or motorist confusion over when to make the 
turn safely. 

RSA team members also noted an offset in 
the alignment along Belmont Street 
eastbound; the curb alignment along the 
south side of the roadway to the east of 
Manley Street is shifted several feet north of 
the curb line west of Manley Street. 

In addition, RSA team members noted that 
large vehicles including tractor trailers (and 
fire trucks) often travel through the 
intersection and have difficulty staying 
within their lane when making turns onto 
Manley Street.  In particular, trucks have 
difficultly making a right turn onto Manley 
Street due to the acute angle at the 
intersection.  One crash reported at the 
intersection (sideswipe same direction) involved a vehicle driving underneath the trailer section 
of a tractor trailer that was attempting to make a right-turn onto Manley Street.  RSA team 
members noted that the stone wall at the southwest corner of intersection is crushed and that 
vehicles often need to either use both lanes along Belmont Street eastbound and/or use the 
Manley Street northbound travel lane to make a right turn onto Manley Street.  According to the 
crash records, one crash was also reported involving a vehicle backing up at the Manley Street 
northbound approach to make room for a truck making a wide right turn. 

Access Management  

The RSA team made the following observations with respect to access management at the 
intersection:

Mobil Gas Station (southwest corner) – The Mobil Gas Station is currently provided with three 
curb cuts, including one on Belmont Street approximately 125 feet upstream of Manley Street; a 
second curb cut on Belmont Street only approximately 25 feet upstream of Manley Street; and a 
third curb cut on Manley Street approximately 100 feet south of Belmont Street.   

Given the proximity to Route 24, RSA team members noted that the gas station experiences a 
moderate amount of pass-by traffic from Route 24 resulting in left-turn demand from the gas 
station back towards the Route 24 ramps.  According to the crash records, seven angle crashes 
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Wide curb cut on Belmont Street serving Quality Inn. 

were reported involving motorists attempting to make a left-turn out of the Mobil gas station, 
across three to four lanes of traffic, with vehicles traveling along Belmont Street eastbound.  Of 
the seven crashes, three resulted in personal injury.   

Quality Inn (northwest corner) – The 
access driveway to the Quality Inn 
along Belmont Street is approximately 
50 to 70 feet in width resulting in 
potential conflicts between vehicles and 
pedestrians  walking along the north 
side of Belmont Street and those 
walking between the Quality Inn and the 
intersection.

Vacant Building (northeast corner) –
The parcel located at the northeast 
corner of the intersection is currently 
occupied by a vacant building and is 
provided with three access driveways, 
including two on FedEx Driveway and 
one on Belmont Street.  One of the curb cuts on FedEx Driveway is only approximately 20 feet 
north of the intersection with Belmont Street, which could potentially cause vehicular conflicts 
between vehicles exiting the site and vehicles turning into/out of FedEx Driveway. 

Design-Specific Comments: 
The RSA team noted the following with respect to the proposed 25% Design Plans: 

1. The current design proposes to increase the radius at the southwest corner of the 
intersection to facilitate right turns from Belmont Street eastbound onto Manley Street.  
The designer should ensure that a WB-50 can adequately make this maneuver. 

2. A pedestrian crossing is currently provided on the west side of the intersection and the 
proposed design would move this to the east side of the intersection.  The designer noted 
that the crosswalk was moved to the east side due to the relocation of the northwest and 
southwest corners of the intersection.  Since the proposed design includes an exclusive 
pedestrian phase, the RSA questioned whether it would be feasible to also maintain a 
crosswalk along the west side of the intersection.  Maintaining the crosswalk along the 
west side of the intersection may potentially be facilitated by reducing the size of the curb 
cut on Belmont Street to the Quality Inn. 
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3. The current design proposes an exclusive pedestrian phase.  The RSA team noted the 
potential for vehicular pedestrian conflicts without turn restrictions during the pedestrian 
phase.

4. The current design proposes to provide an exclusive left-turn lane and a shared left-turn 
/through lane for the Manley Street northbound approach. RSA team members questioned 
whether a double left-turn lane was warranted.  If so, the designer should also ensure that 
a WB-50 can make the left-turn onto Belmont Street westbound from both lanes. 

5. The current design for the intersection proposes to maintain the 2 existing curb cuts 
providing access to the Mobil Gas station.  RSA team members questioned whether a 
median island along Belmont Street could be installed to physically preclude left-turn 
into and out of the gas station, while encouraging access/egress to the gas station via the 
traffic signal at Manley Street. However, the team noted concern over providing fuel 
truck access to the storage tanks and the limited cross-section/right-of-way along 
Belmont Street which may preclude installation of a median island.  Alternately, the team 
suggested: closure of the curb cut closest to the intersection and left-turn restrictions out 
of the gas station onto Belmont Street through signage and/or installation of forced right-
turn islands. 

6. The RSA team noted that two new car dealerships are proposed to open on Manley Street 
and West Chestnut in the future.  Designer should consider potential changes in traffic 
volumes and patterns. 

7. The propose design currently calls for protected and permitted left-turn phasing at the 
Belmont Street eastbound and westbound approaches.  As RSA team member noted that 
protected phasing would provide the safest alternative. 

8. The RSA team discussed the potential of narrowing the Quality Inn curb cut on Belmont 
Street to improve pedestrian safety; however, the team also discussed whether vehicular 
access to the Quality Inn could be relocated entirely to FedEx Driveway.  Since a portion 
of the FedEx Driveway is believed to be a private way, relocation of the driveway would 
require coordination with the property owners and the designer, facilitated by the City.  
The designer should discuss the feasibility and appropriateness of relocating the Quality 
Inn Driveway to FedEx Driveway with the City. 

9. Consider the feasibility, and appropriateness, of consolidating the three curb cuts 
providing access to the vacant building located on the northeast corner of the intersection.  
Specifically, the curb cut on FedEx Driveway, closest to Belmont Street, and the curb cut 
on Belmont Street. 
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Intersection #2. Belmont Street (Route 123)/VA Main 
Driveway/Belmont Court 

Observations: 
The intersection of Belmont Street (Route 123)/VA Main Driveway/Belmont Court is ranked 
#178 according to MassDOT’s Top 200 High Crash Intersection Locations 2006-2008 in 
Massachusetts.  From January 2008 through December 2010, 23 crashes were reported at this 
intersection location, of which 10 (or 43%) were angle type, 5 (or 22%) were rear-end type, and 
one crash involved a pedestrian.  Of the 23 crashes at this intersection, 12 (or 52%) resulted in 
personal injury; no fatalities were reported during this time period.  

The RSA team made the following observations with respect to intersection geometry, sight 
distance, and traffic signal control placement at this intersection location: 

Intersection Geometry 

Median islands on side streets result in wide intersection 
along Belmont Street. 

The VA Main Driveway consists of 
one travel lane in each direction, 
separated by an approximately 50 
foot wide landscaped median, in the 
vicinity of the intersection.  Due to 
the separation of the VA Main 
Driveway, the Belmont Court 
entrance and exit lanes are similarly 
split by the presence of a divider 
island in an effort to line up the 
northbound and southbound 
approaches.  The separation of the 
northbound and southbound lanes 
results in a very wide 
(approximately 150 feet) 
intersection along Belmont Street, 
which requires longer pedestrian 
and vehicular clearance times.  Inadequate clearance intervals may have contributed to some to 
the crash experience at this intersection. 

Similar to Intersection #1, dedicated turning lanes are not provided along Belmont Street at this 
intersection location, nor is protected phasing, which may have also contributed to the crash 
history at this location.  RSA team members noted that motorists traveling eastbound on Belmont 
Street destined for the Belmont West Apartments often make right turns into the VA Main 
Driveway and then make a u-turn to utilize the traffic signal at the VA Main Driveway 
northbound approach rather than making a left directly from Belmont Street.  Similarly, motorists 
traveling westbound along Belmont Street use the traffic signal at the Belmont Court southbound 
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approach to avoid making a left-turn turn into the VA Main Driveway directly from Belmont 
Street.  RSA team members noted that motorists destined for Belmont West Apartments also cut 
through the VA Hospital property via West Chestnut Street to take advantage of the traffic signal 
rather than making a left-turn from Belmont Street. 

RSA team members also noted a large 
turnaround located between the VA 
Main Driveway northbound and 
southbound travel lanes.  According to 
RSA team members; this area is used by 
snow removal trucks to turnaround so 
they do not need to go out onto Belmont 
Street and also by BAT buses.  The 
excess pavement surrounding the turn-
around area may add to drive confusion 
at the intersection approach; while, no 
crashes were reported at this intersection 
involving the turnaround area, they may 
have gone unreported since it is on 
private property. 

Large turnaround area at VA Main Driveway 

Sight Distance 

An RSA team member noted that the traffic signal controller cabinet located on the northwest 
corner of the intersection limits sight distance to the west of the intersection.  In addition, the 
median island on Belmont Court limits sight distance between vehicles traveling along Belmont 
Street westbound and vehicles making a right turn from Belmont Court southbound.  

Traffic Control Equipment Placement 

No overhead vehicle indications are 
currently provided at any of the 
intersection approaches making it 
difficult for motorists to have two signal 
indications within the cone of vision at 
all times.  The Manual on Uniform 
Traffic Control Devices (MUTCD) 
recommends that “the two signal faces 
required for each approach should be 
continuously visible to traffic 
approaching the traffic control signal”. 

Additionally, the RSA team noted that 
the signal post located on the north side 

Unprotected signal post and limited sight lines at 
Belmont Court.
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of the intersection adjacent to the median island is not protected.  According to the crash records, 
two crashes involved single vehicles crashing into the signal post; one of the crashes resulted in 
personal injury. 

Design-Specific Comments: 
The RSA team noted the following with respect to the proposed 25% Design Plans: 

1. The current design plans do not include provisions for dedicated left-turn lanes along 
Belmont Street.  While traffic volumes may not warrant the installation of dedicated left-
turn lanes, the RSA team noted that the designer should conduct a cost –benefit analysis 
for installing left-turn lanes taking into account the occurrence of personal injury crashes 
at this intersection location (12 or 52%).  If dedicated turning lanes are deemed 
infeasible, the designer should at a minimum consider lead phasing be implemented to 
allow for protected lefts.  Lead phasing would improve safety for left-turns and would 
also benefit the BAT buses which, according to RSA team members, are currently 
experiencing long delays when taking a left into the VA Hospital from Belmont Street 

2. The current design proposes to maintain the wide intersection along Belmont Street.  
RSA team members noted that modifying the width of the VA Main Driveway would 
also require changes to Belmont Court to ensure that the northbound and southbound 
approaches are lined up.  However, narrowing the intersection would result in operational 
benefits and reduce pedestrian crossing distances.  If intersection width is maintained, the 
designer should ensure that vehicle and pedestrian clearance times are adequate.  
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Intersection #3. Belmont Street (Route 123)/VA Eastern 
Driveway 

Observations: 
The RSA team noted the following observations with respect to the intersection of Belmont Street 
(Route 123)/VA Eastern Driveway: 

1. Tree overgrowth along the 
sidewalk along the north side of 
Belmont Street. 

2. A stone wall is currently located 
along the south side of Belmont 
Street on each side of the VA 
Eastern Driveway entrance.  
The currently proposed 
widening of Belmont Street on 
the south side of the roadway 
will push the travel lane closer 
to the stone wall, which may 
result in reduced sight lines for 
vehicles exiting the VA Eastern 
Driveway.  

Enhancements:
Trim overgrowth along the north side of the Belmont Street.   

Consider the potential impacts of widening Belmont Street on sight distance for vehicles exiting 
the VA Eastern Driveway northbound approach. 

Stone wall along south side of Belmont Street. 
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Potential Safety Enhancements 
Based on its observations and discussions, the RSA team identified the issues and possible enhancements 
that could improve safety along the segment of Belmont Street (Route 123) between Manley Street and 
the VA Eastern Driveway in Brockton, Massachusetts.  Many of the enhancements identified during the 
RSA have already been evaluated as part of the design process, although further design work or 
consideration may be necessary to determine the feasibility of making some of the improvements.   

Short-term enhancements include: 

� Trim Overgrowth; and 

� Work with land owners and City to improve snow removal along sidewalks. 

To enhance the safety of the intersection, the long-term enhancements are to: 

� Improve access management; 

� Improve bicycle accommodations;  

� Improve drainage; 

� Improve intersection geometry; 

� Improve pavement and lane use markings;  

� Improve pedestrian accommodations;  

� Improve visibility of traffic signal indications; and 

� Relocate obstructions. 

Table 5 summarizes these 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), mid-term (1 to 3 years), or 
long-term (typically >3 years).  Long-term improvements are typically considered to be substantial 
improvements with an expected time frame for implementation greater than 3 years; however, if 
improvements to the study area are selected as an HSIP project, then redesign of the segment would be 
advertised for construction sooner.  The costs are categorized as low (<$10,000), medium ($10,001 to 
$50,000), or high (>$50,000).  It is the responsibility of MassDOT to ensure that the designer 
incorporates the relevant safety enhancements identified as part of this RSA.  The RSA is intended to 
identify potential safety improvements that can be evaluated and included as part of the design process for 
the reconstruction.  The short-term low-cost potential improvements could be considered by the 
responsible agency for implementation prior to reconstruction. 
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Appendix A. 25% Design Plans 
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Appendix B. RSA Meeting Agenda 



Road Safety Audit 
Brockton

Belmont Street between Manley St – VA Hospital

Meeting Location: Old Colony Planning Council 
70 School Street, Brockton, MA 

Wednesday, March 2nd, 2011 
10:00 AM – 12:00 noon 

Type of meeting: High Crash Location – Road Safety Audit 
Attendees: Invited Participants to Comprise a Multidisciplinary Team 
Please bring: Thoughts and Enthusiasm!! 

10:00 AM Welcome and Introductions 

10:15 AM Review of Site Specific Material
� Crash, Speed & Volume Summaries– provided in advance 

� Existing Geometries and Conditions 

11:00 AM Visit the Site
� Drive to the area of Belmont Street between Manley Street and VA Hospital 

� As a group, identify areas for improvement 

11:30 AM Post Visit Discussion / Completion of RSA  
� Discuss observations and finalize findings 

� Discuss potential improvements and finalize recommendations  

12:00 noon Adjourn for the Day – but the RSA has not ended

  Instructions for Participants:
� Before attending the RSA on march 2nd, participants are encouraged to drive 

through the intersection and complete/consider elements on the RSA Prompt List 
with a focus on safety. 

� All participants will be actively involved in the process throughout.  Participants 
are encouraged to come with thoughts and ideas, but are reminded that the 
synergy that develops and respect for others’ opinions are key elements to the 
success of the overall RSA process. 

� After the RSA meeting, participants will be asked to comment and respond to the 
document materials to assure it is reflective of the RSA completed by the 
multidisciplinary team. 
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Appendix C. RSA Audit Team Contact List 



R
oa

d 
S

af
et

y 
A

ud
it 

B
el

m
on

t S
tre

et
, B

ro
ck

to
n 

P
re

pa
re

d 
by

 H
ow

ar
d/

S
te

in
-H

ud
so

n 
A

ss
oc

ia
te

s,
 In

c.
 

 
 

 
 

 
 

 
 

 
 

 
 

P
ar

tic
ip

at
in

g 
A

ud
it 

Te
am

 M
em

be
rs

 
D

at
e:

W
ed

ne
sd

ay
, M

ar
ch

 2
, 2

01
1 

Lo
ca

tio
n:

O
ld

 C
ol

on
y 

P
la

nn
in

g 
C

ou
nc

il,
 7

0 
S

ch
oo

l S
tre

et
, B

ro
ck

to
n,

 M
A

 
A

ud
it 

Te
am

 M
em

be
rs

 
A

ge
nc

y/
A

ffi
lia

tio
n 

E-
m

ai
l A

dd
re

ss
 

Ph
on

e 
N

um
be

r 
H

ow
ar

d 
N

ew
to

n 
B

ro
ck

to
n 

E
ng

in
ee

rin
g 

Ja
cq

ue
s 

B
or

ge
 

B
ro

ck
to

n 
E

ng
in

ee
rin

g 
C

ap
ta

in
 M

cC
ab

e 
B

ro
ck

to
n 

P
ol

ic
e 

D
ep

ar
tm

en
t 

LM
cC

ab
e@

br
oc

kt
on

po
lic

e.
co

m
 

Li
eu

te
na

nt
 M

ills
 

B
ro

ck
to

n 
P

ol
ic

e 
D

ep
ar

tm
en

t
D

M
ills

@
br

oc
kt

on
po

lic
e.

co
m

M
ik

e 
Th

or
es

on
 

B
ro

ck
to

n 
D

P
W

 
M

Th
or

es
on

@
co

bm
a.

us
 

E
la

in
e 

C
za

ja
 

B
ro

ck
to

n 
D

P
W

 
E

C
za

ja
@

co
bm

a.
us

 
Je

ff 
G

ill
pa

tri
ck

 
B

ro
ck

to
n 

Fi
re

 D
ep

ar
tm

en
t 

jg
ill

pa
tri

ck
@

co
bm

a.
us

 
P

et
er

 T
up

pe
r 

B
ro

ck
to

n 
Fi

re
 D

ep
ar

tm
en

t 
pt

up
pe

r@
co

bm
a.

us
 

Ja
ss

 S
te

w
ar

t 
B

ro
ck

to
n 

C
ity

 C
ou

nc
il 

ja
ss

@
Ja

ss
S

te
w

ar
t.c

om
 

G
eo

rg
e 

R
id

de
ll 

B
ro

ck
to

n 
A

re
a 

Tr
an

si
t 

gr
id

de
ll@

rid
eB

A
T.

co
m

 
Je

ffr
ey

 T
hi

be
au

lt 
B

el
m

on
t W

es
t A

pa
rtm

en
ts

 
JT

bo
ne

38
@

co
m

ca
st

.n
et

 
Ja

ne
t C

as
si

dy
 

B
el

m
on

t W
es

t A
pa

rtm
en

ts
B

el
m

on
t@

ch
ur

ch
illf

or
ge

.c
om

Ji
m

 H
oy

le
 

FH
W

A
Ji

m
.h

oy
le

@
do

t.g
ov

 
D

av
e 

S
he

dd
 

M
as

sD
O

T
D

av
id

.S
he

dd
@

st
at

e.
m

a.
us

 
A

le
x 

D
ug

ga
n 

M
as

sD
O

T 
P

ro
je

ct
s 

al
ex

.d
ug

ga
n@

st
at

e.
m

a.
us

 
B

ar
ba

ra
 L

ac
ha

nc
e 

M
as

sD
O

T 
D

is
tri

ct
 5

 T
ra

ffi
c

ba
rb

ar
a.

la
ch

an
ce

@
st

at
e.

m
a.

us
 

B
ill 

Tr
av

er
s 

M
as

sD
O

T 
D

is
tri

ct
 5

 P
ro

je
ct

s
B

ill.
Tr

av
er

s@
st

at
e.

m
a.

us
E

dw
ar

d 
C

. F
ee

ne
y 

M
as

sD
O

T 
D

is
tri

ct
 5

 T
ra

ffi
c 

E
dw

ar
d.

Fe
en

ey
@

st
at

e.
m

a.
us

 
P

et
er

 A
. L

op
ez

 
V

A
 B

os
to

n 
H

ea
lth

ca
re

 
P

et
er

.lo
pe

z@
va

.g
ov

 
B

ria
n 

A
ck

le
y 

Te
tra

 T
ec

h 
B

ria
n.

ac
kl

ey
@

te
tra

te
ch

.c
om

 
C

ha
rle

s 
K

ilm
er

 
O

ld
 C

ol
on

y 
P

la
nn

in
g 

C
ou

nc
il 

ck
ilm

er
@

oc
pc

rp
a.

or
g 

B
ill 

M
cN

ul
ty

 
O

ld
 C

ol
on

y 
P

la
nn

in
g 

C
ou

nc
il 

w
m

cn
ul

ty
@

oc
pc

rp
a.

or
g 

R
od

rig
o 

M
ar

io
n 

O
ld

 C
ol

on
y 

P
la

nn
in

g 
C

ou
nc

il 
rm

ar
io

n@
oc

pc
rp

a.
or

g 
R

ay
 G

ua
rin

o 
O

ld
 C

ol
on

y 
P

la
nn

in
g 

C
ou

nc
il 

rg
ua

rin
o@

oc
pc

rp
a.

or
g 

P
at

 C
ia

ra
m

el
la

 
O

ld
 C

ol
on

y 
P

la
nn

in
g 

C
ou

nc
il 

pc
ia

ra
m

el
la

@
oc

pc
rp

a.
or

g 



R
oa

d 
S

af
et

y 
A

ud
it 

B
el

m
on

t S
tre

et
, B

ro
ck

to
n 

P
re

pa
re

d 
by

 H
ow

ar
d/

S
te

in
-H

ud
so

n 
A

ss
oc

ia
te

s,
 In

c.
 

 
 

 
 

 
 

 
 

 
 

 
 

A
ud

it 
Te

am
 M

em
be

rs
 

A
ge

nc
y/

A
ffi

lia
tio

n 
E-

m
ai

l A
dd

re
ss

 
Ph

on
e 

N
um

be
r 

B
on

ni
e 

P
ol

in
 

M
as

sD
O

T 
H

ig
hw

ay
 D

iv
is

io
n 

S
af

et
y 

S
ec

tio
n

bo
nn

ie
.p

ol
in

@
st

at
e.

m
a.

us
 

(6
17

) 9
73

-7
99

1 
Li

sa
 S

ch
le

tz
ba

um
 

M
as

sD
O

T 
H

ig
hw

ay
 D

iv
is

io
n 

S
af

et
y 

S
ec

tio
n

lis
a.

sc
hl

et
zb

au
m

@
st

at
e.

m
a.

us
 

(6
17

) 9
73

-7
68

5 
D

av
e 

M
at

to
n 

H
ow

ar
d/

S
te

in
-H

ud
so

n 
A

ss
oc

ia
te

s 
dm

at
to

n@
hs

ha
ss

oc
.c

om
 

(6
17

) 4
82

-7
08

0 
Jo

e 
S

an
C

le
m

en
te

 
H

ow
ar

d/
S

te
in

-H
ud

so
n 

A
ss

oc
ia

te
s 

js
@

hs
ha

ss
oc

.c
om

 
(6

17
) 4

82
-7

08
0 



Road Safety Audit 
Belmont Street, Brockton 
Prepared by Howard/Stein-Hudson Associates, Inc. 

   

Appendix D. Detailed Crash Data 
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Old Colony Planning Council
70 School Street

Brockton, MA 02301
508-583-1833

www.ocpcrpa.org
File Name : 44_Belmont(123)&Mass(VA Main Entrance)_AM
Site Code : 44
Start Date : 3/8/2011
Page No : 1

Community: Brockton
Weather: Clear
Board # & Staff: DB-400 (6) & EA
Traffic Control: Signal

Groups Printed- 3 - FHWA 4 - 13
Belmont Court (Belmont West Apts)

Southbound
Belmont Street (Route 123)

Westbound
Mass Avenue (VA Hosp Main

Entrance)
Northbound

Belmont Street (Route 123)
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

06:00 AM 1 0 7 0 8 10 82 1 0 93 3 0 0 0 3 1 59 19 0 79 183
06:15 AM 5 0 11 2 18 2 117 3 0 122 3 0 1 1 5 2 86 11 0 99 244
06:30 AM 5 0 6 1 12 8 135 1 0 144 3 1 1 0 5 2 116 21 0 139 300
06:45 AM 3 0 3 2 8 6 135 1 1 143 2 0 3 1 6 2 215 38 2 257 414

Total 14 0 27 5 46 26 469 6 1 502 11 1 5 2 19 7 476 89 2 574 1141

07:00 AM 5 0 6 0 11 14 141 4 0 159 5 0 3 0 8 1 164 41 1 207 385
07:15 AM 7 1 7 0 15 16 141 2 0 159 7 0 1 3 11 1 133 56 2 192 377
07:30 AM 11 2 11 1 25 10 125 2 0 137 4 0 4 0 8 3 230 46 1 280 450
07:45 AM 5 1 6 1 13 9 142 0 1 152 10 2 11 1 24 2 237 55 2 296 485

Total 28 4 30 2 64 49 549 8 1 607 26 2 19 4 51 7 764 198 6 975 1697

08:00 AM 8 1 6 0 15 7 144 4 0 155 8 1 4 1 14 2 233 54 1 290 474
08:15 AM 5 1 10 2 18 9 145 5 0 159 12 2 4 2 20 1 251 23 6 281 478
08:30 AM 5 1 8 1 15 10 157 2 0 169 9 1 4 0 14 3 245 43 0 291 489
08:45 AM 1 1 9 0 11 14 128 6 0 148 7 0 4 0 11 2 210 27 1 240 410

Total 19 4 33 3 59 40 574 17 0 631 36 4 16 3 59 8 939 147 8 1102 1851

Grand Total 61 8 90 10 169 115 1592 31 2 1740 73 7 40 9 129 22 2179 434 16 2651 4689
Apprch % 36.1 4.7 53.3 5.9 6.6 91.5 1.8 0.1 56.6 5.4 31 7 0.8 82.2 16.4 0.6

Total % 1.3 0.2 1.9 0.2 3.6 2.5 34 0.7 0 37.1 1.6 0.1 0.9 0.2 2.8 0.5 46.5 9.3 0.3 56.5
FHWA 1-3 60 8 90 0 158 105 1495 29 0 1629 68 7 33 0 108 22 2039 432 0 2493 4388

% FHWA 1-3 98.4 100 100 0 93.5 91.3 93.9 93.5 0 93.6 93.2 100 82.5 0 83.7 100 93.6 99.5 0 94 93.6
FHWA 4 0 0 0 4 4 8 30 1 2 41 2 0 6 3 11 0 23 0 4 27 83

% FHWA 4 0 0 0 40 2.4 7 1.9 3.2 100 2.4 2.7 0 15 33.3 8.5 0 1.1 0 25 1 1.8
FHWA 5-13 1 0 0 6 7 2 67 1 0 70 3 0 1 6 10 0 117 2 12 131 218

% FHWA 5-13 1.6 0 0 60 4.1 1.7 4.2 3.2 0 4 4.1 0 2.5 66.7 7.8 0 5.4 0.5 75 4.9 4.6
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Community: Brockton
Weather: Clear
Board # & Staff: DB-400 (6) & EA
Traffic Control: Signal
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Old Colony Planning Council
70 School Street

Brockton, MA 02301
508-583-1833

www.ocpcrpa.org
File Name : 44_Belmont(123)&Mass(VA Main Entrance)_AM
Site Code : 44
Start Date : 3/8/2011
Page No : 4

Community: Brockton
Weather: Clear
Board # & Staff: DB-400 (6) & EA
Traffic Control: Signal

Belmont Court (Belmont West Apts)
Southbound

Belmont Street (Route 123)
Westbound

Mass Avenue (VA Hosp Main
Entrance)

Northbound
Belmont Street (Route 123)

Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 5 1 6 1 13 9 142 0 1 152 10 2 11 1 24 2 237 55 2 296 485
08:00 AM 8 1 6 0 15 7 144 4 0 155 8 1 4 1 14 2 233 54 1 290 474
08:15 AM 5 1 10 2 18 9 145 5 0 159 12 2 4 2 20 1 251 23 6 281 478
08:30 AM 5 1 8 1 15 10 157 2 0 169 9 1 4 0 14 3 245 43 0 291 489

Total Volume 23 4 30 4 61 35 588 11 1 635 39 6 23 4 72 8 966 175 9 1158 1926
% App. Total 37.7 6.6 49.2 6.6 5.5 92.6 1.7 0.2 54.2 8.3 31.9 5.6 0.7 83.4 15.1 0.8

PHF .719 1.000 .750 .500 .847 .875 .936 .550 .250 .939 .813 .750 .523 .500 .750 .667 .962 .795 .375 .978 .985
FHWA 1-3 23 4 30 0 57 30 536 11 0 577 37 6 18 0 61 8 905 174 0 1087 1782

% FHWA 1-3 100 100 100 0 93.4 85.7 91.2 100 0 90.9 94.9 100 78.3 0 84.7 100 93.7 99.4 0 93.9 92.5
FHWA 4 0 0 0 1 1 4 12 0 1 17 2 0 4 2 8 0 5 0 3 8 34

% FHWA 4 0 0 0 25.0 1.6 11.4 2.0 0 100 2.7 5.1 0 17.4 50.0 11.1 0 0.5 0 33.3 0.7 1.8
FHWA 5-13 0 0 0 3 3 1 40 0 0 41 0 0 1 2 3 0 56 1 6 63 110

% FHWA 5-13 0 0 0 75.0 4.9 2.9 6.8 0 0 6.5 0 0 4.3 50.0 4.2 0 5.8 0.6 66.7 5.4 5.7
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Old Colony Planning Council
70 School Street

Brockton, MA 02301
508-583-1833

www.ocpcrpa.org
File Name : 44_Belmont(123)&Mass(VA Main Entrance)_PM
Site Code : 44
Start Date : 3/8/2011
Page No : 1

Community: Brockton
Weather: Clear
Board # & Staff: DB-400 (6) & JC
Traffic Control: Signal

Groups Printed- 3 - FHWA 4 - 13
Belmont Court (Belmont West Apts)

Southbound
Belmont Street (Route 123)

Westbound
Mass Avenue (VA Hospital Main

Entrance)
Northbound

Belmont Street (Route 123)
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
03:00 PM 5 0 6 2 13 6 232 4 0 242 37 1 9 4 51 7 219 12 2 240 546
03:15 PM 2 1 5 1 9 10 217 8 0 235 36 1 6 0 43 4 225 19 1 249 536
03:30 PM 7 1 3 4 15 5 229 8 1 243 45 2 14 1 62 3 248 12 0 263 583
03:45 PM 4 0 4 5 13 7 244 10 0 261 30 2 18 0 50 5 259 14 1 279 603

Total 18 2 18 12 50 28 922 30 1 981 148 6 47 5 206 19 951 57 4 1031 2268

04:00 PM 2 0 5 0 7 2 224 6 0 232 52 2 23 0 77 7 223 8 0 238 554
04:15 PM 13 0 7 4 24 10 212 12 0 234 35 1 12 1 49 5 241 9 0 255 562
04:30 PM 2 0 4 4 10 4 253 8 0 265 72 0 10 0 82 6 228 5 0 239 596
04:45 PM 6 0 4 0 10 1 226 5 0 232 31 0 8 0 39 10 223 6 0 239 520

Total 23 0 20 8 51 17 915 31 0 963 190 3 53 1 247 28 915 28 0 971 2232

05:00 PM 3 2 2 2 9 3 218 4 0 225 35 1 8 1 45 8 273 3 0 284 563
05:15 PM 5 0 4 1 10 3 210 7 0 220 31 1 7 0 39 3 235 5 1 244 513
05:30 PM 2 1 5 7 15 2 219 9 0 230 15 0 9 0 24 7 246 4 1 258 527
05:45 PM 5 0 2 0 7 6 184 8 0 198 9 1 5 1 16 7 255 9 0 271 492

Total 15 3 13 10 41 14 831 28 0 873 90 3 29 2 124 25 1009 21 2 1057 2095

Grand Total 56 5 51 30 142 59 2668 89 1 2817 428 12 129 8 577 72 2875 106 6 3059 6595
Apprch % 39.4 3.5 35.9 21.1 2.1 94.7 3.2 0 74.2 2.1 22.4 1.4 2.4 94 3.5 0.2

Total % 0.8 0.1 0.8 0.5 2.2 0.9 40.5 1.3 0 42.7 6.5 0.2 2 0.1 8.7 1.1 43.6 1.6 0.1 46.4
FHWA 1-3 55 3 49 0 107 52 2587 87 0 2726 421 12 118 0 551 70 2813 100 0 2983 6367

% FHWA 1-3 98.2 60 96.1 0 75.4 88.1 97 97.8 0 96.8 98.4 100 91.5 0 95.5 97.2 97.8 94.3 0 97.5 96.5
FHWA 4 1 0 0 9 10 7 12 1 0 20 2 0 7 1 10 0 15 1 4 20 60

% FHWA 4 1.8 0 0 30 7 11.9 0.4 1.1 0 0.7 0.5 0 5.4 12.5 1.7 0 0.5 0.9 66.7 0.7 0.9
FHWA 5-13 0 2 2 21 25 0 69 1 1 71 5 0 4 7 16 2 47 5 2 56 168

% FHWA 5-13 0 40 3.9 70 17.6 0 2.6 1.1 100 2.5 1.2 0 3.1 87.5 2.8 2.8 1.6 4.7 33.3 1.8 2.5
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File Name : 44_Belmont(123)&Mass(VA Main Entrance)_PM
Site Code : 44
Start Date : 3/8/2011
Page No : 4

Community: Brockton
Weather: Clear
Board # & Staff: DB-400 (6) & JC
Traffic Control: Signal

Belmont Court (Belmont West Apts)
Southbound

Belmont Street (Route 123)
Westbound

Mass Avenue (VA Hospital Main
Entrance)

Northbound
Belmont Street (Route 123)

Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:45 PM

03:45 PM 4 0 4 5 13 7 244 10 0 261 30 2 18 0 50 5 259 14 1 279 603
04:00 PM 2 0 5 0 7 2 224 6 0 232 52 2 23 0 77 7 223 8 0 238 554
04:15 PM 13 0 7 4 24 10 212 12 0 234 35 1 12 1 49 5 241 9 0 255 562
04:30 PM 2 0 4 4 10 4 253 8 0 265 72 0 10 0 82 6 228 5 0 239 596

Total Volume 21 0 20 13 54 23 933 36 0 992 189 5 63 1 258 23 951 36 1 1011 2315
% App. Total 38.9 0 37 24.1 2.3 94.1 3.6 0 73.3 1.9 24.4 0.4 2.3 94.1 3.6 0.1

PHF .404 .000 .714 .650 .563 .575 .922 .750 .000 .936 .656 .625 .685 .250 .787 .821 .918 .643 .250 .906 .960
FHWA 1-3 20 0 18 0 38 20 908 35 0 963 186 5 60 0 251 21 925 33 0 979 2231

% FHWA 1-3 95.2 0 90.0 0 70.4 87.0 97.3 97.2 0 97.1 98.4 100 95.2 0 97.3 91.3 97.3 91.7 0 96.8 96.4
FHWA 4 1 0 0 2 3 3 7 1 0 11 2 0 2 0 4 0 8 1 1 10 28

% FHWA 4 4.8 0 0 15.4 5.6 13.0 0.8 2.8 0 1.1 1.1 0 3.2 0 1.6 0 0.8 2.8 100 1.0 1.2
FHWA 5-13 0 0 2 11 13 0 18 0 0 18 1 0 1 1 3 2 18 2 0 22 56

% FHWA 5-13 0 0 10.0 84.6 24.1 0 1.9 0 0 1.8 0.5 0 1.6 100 1.2 8.7 1.9 5.6 0 2.2 2.4
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Community: Brockton
Weather: Clear
Board # & Staff: DB-400 (6)
Traffic Control: Two Way Stop

Groups Printed- 3 - FHWA 4 - 13
Papa Gino's Driveway

Southbound
Belmont Street (Route 123)

Westbound
Pilgrim Avenue (VA Hosp Entrance

#2)
Northbound

Belmont Street (Route 123)
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
06:00 AM 0 0 0 0 0 9 91 0 0 100 0 0 4 0 4 0 61 0 0 61 165
06:15 AM 0 0 0 0 0 9 120 0 0 129 0 0 2 3 5 0 84 0 0 84 218
06:30 AM 0 0 0 0 0 17 145 0 0 162 0 0 1 0 1 0 132 2 0 134 297
06:45 AM 0 0 0 0 0 20 138 0 0 158 0 0 1 2 3 0 220 6 0 226 387

Total 0 0 0 0 0 55 494 0 0 549 0 0 8 5 13 0 497 8 0 505 1067

07:00 AM 0 0 0 0 0 19 148 0 0 167 0 0 4 0 4 0 170 1 0 171 342
07:15 AM 0 0 0 0 0 23 157 0 0 180 0 0 6 1 7 0 154 0 0 154 341
07:30 AM 0 0 0 0 0 23 131 0 0 154 0 0 1 0 1 0 225 1 0 226 381
07:45 AM 0 0 0 1 1 22 151 1 0 174 0 0 5 0 5 0 251 1 0 252 432

Total 0 0 0 1 1 87 587 1 0 675 0 0 16 1 17 0 800 3 0 803 1496

08:00 AM 0 0 0 1 1 18 140 0 0 158 0 0 1 1 2 0 245 0 0 245 406
08:15 AM 0 0 0 0 0 11 155 0 0 166 0 0 2 0 2 0 244 3 0 247 415
08:30 AM 0 0 0 0 0 7 156 0 2 165 0 0 2 0 2 0 253 1 0 254 421
08:45 AM 0 0 0 0 0 7 146 0 0 153 0 0 3 0 3 0 209 0 0 209 365

Total 0 0 0 1 1 43 597 0 2 642 0 0 8 1 9 0 951 4 0 955 1607

Grand Total 0 0 0 2 2 185 1678 1 2 1866 0 0 32 7 39 0 2248 15 0 2263 4170
Apprch % 0 0 0 100 9.9 89.9 0.1 0.1 0 0 82.1 17.9 0 99.3 0.7 0

Total % 0 0 0 0 0 4.4 40.2 0 0 44.7 0 0 0.8 0.2 0.9 0 53.9 0.4 0 54.3
FHWA 1-3 0 0 0 0 0 185 1622 1 0 1808 0 0 32 0 32 0 2154 15 0 2169 4009

% FHWA 1-3 0 0 0 0 0 100 96.7 100 0 96.9 0 0 100 0 82.1 0 95.8 100 0 95.8 96.1
FHWA 4 0 0 0 0 0 0 21 0 2 23 0 0 0 5 5 0 13 0 0 13 41

% FHWA 4 0 0 0 0 0 0 1.3 0 100 1.2 0 0 0 71.4 12.8 0 0.6 0 0 0.6 1
FHWA 5-13 0 0 0 2 2 0 35 0 0 35 0 0 0 2 2 0 81 0 0 81 120

% FHWA 5-13 0 0 0 100 100 0 2.1 0 0 1.9 0 0 0 28.6 5.1 0 3.6 0 0 3.6 2.9
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Community: Brockton
Weather: Clear
Board # & Staff: DB-400 (6)
Traffic Control: Two Way Stop

Papa Gino's Driveway
Southbound

Belmont Street (Route 123)
Westbound

Pilgrim Avenue (VA Hosp Entrance
#2)

Northbound
Belmont Street (Route 123)

Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 0 0 0 1 1 22 151 1 0 174 0 0 5 0 5 0 251 1 0 252 432
08:00 AM 0 0 0 1 1 18 140 0 0 158 0 0 1 1 2 0 245 0 0 245 406
08:15 AM 0 0 0 0 0 11 155 0 0 166 0 0 2 0 2 0 244 3 0 247 415
08:30 AM 0 0 0 0 0 7 156 0 2 165 0 0 2 0 2 0 253 1 0 254 421

Total Volume 0 0 0 2 2 58 602 1 2 663 0 0 10 1 11 0 993 5 0 998 1674
% App. Total 0 0 0 100 8.7 90.8 0.2 0.3 0 0 90.9 9.1 0 99.5 0.5 0

PHF .000 .000 .000 .500 .500 .659 .965 .250 .250 .953 .000 .000 .500 .250 .550 .000 .981 .417 .000 .982 .969
FHWA 1-3 0 0 0 0 0 58 573 1 0 632 0 0 10 0 10 0 950 5 0 955 1597

% FHWA 1-3 0 0 0 0 0 100 95.2 100 0 95.3 0 0 100 0 90.9 0 95.7 100 0 95.7 95.4
FHWA 4 0 0 0 0 0 0 10 0 2 12 0 0 0 1 1 0 8 0 0 8 21

% FHWA 4 0 0 0 0 0 0 1.7 0 100 1.8 0 0 0 100 9.1 0 0.8 0 0 0.8 1.3
FHWA 5-13 0 0 0 2 2 0 19 0 0 19 0 0 0 0 0 0 35 0 0 35 56

% FHWA 5-13 0 0 0 100 100 0 3.2 0 0 2.9 0 0 0 0 0 0 3.5 0 0 3.5 3.3

 Papa Gino's Driveway 

 B
el

m
on

t S
tre

et
 (R

ou
te

 1
23

) 
 B

elm
ont S

treet (R
oute 123) 

 Pilgrim Avenue (VA Hosp Entrance #2) 

Right

0
0
0
0

Thru

0
0
0
0

Left

0
0
0
0

Peds

0
0
2
2

InOut Total
1 0 1
0 0 0
0 2 2
1 32

R
ight 1001

Thru

5731019
602

Left 580058
P

eds 0202

O
ut

Total
In

960
632

1592
8

12
20

35
19

54
1003

1666
663

Left
0
0
0
0

Thru
0
0
0
0

Right
10
0
0

10

Peds
0
1
0
1

Out TotalIn

63 10 73
0 1 1
0 0 0

63 7411

Le
ft0 0 0 0

Th
ru95

0 8 35 99
3

R
ig

ht5 0 0 5
P

ed
s0 0 0 0

To
ta

l
O

ut
In

57
3

95
5

15
28

10
8

18
19

35
54

60
2

16
00

99
8 Peak Hour Begins at 07:45 AM

FHWA 1-3
FHWA 4
FHWA 5-13

Peak Hour Data

North



Old Colony Planning Council
70 School Street

Brockton, MA 02301
508-583-1833

www.ocpcrpa.org
File Name : 44_Belmont(123)&Pilgrim(VA Entrance #2)_AM
Site Code : 44
Start Date : 3/8/2011
Page No : 5

Community: Brockton
Weather: Clear
Board # & Staff: DB-400 (6)
Traffic Control: Two Way Stop



Old Colony Planning Council
70 School Street

Brockton, MA 02301
508-583-1833

www.ocpcrpa.org
File Name : 44_Belmont(123)&Pilgrim(VA Entrance #2)_AM
Site Code : 44
Start Date : 3/8/2011
Page No : 6

Community: Brockton
Weather: Clear
Board # & Staff: DB-400 (6)
Traffic Control: Two Way Stop

Image 1



Old Colony Planning Council
70 School Street

Brockton, MA 02301
508-583-1833

www.ocpcrpa.org
File Name : 44_Belmont(123)&Pilgrim(VA Entrance #2)_PM
Site Code : 44
Start Date : 3/8/2011
Page No : 1

Community: Brockton
Weather: Clear
Board # & Staff: DB-400 (5) & KM
Traffic Control: Two Way Stop

Groups Printed- 3 - FHWA 4 - 13
Papa Gino's Driveway

Southbound
Belmont Street (Route 123)

Westbound
Pilgrim Avenue (VA Hosp Entrance

#2)
Northbound

Belmont Street (Route 123)
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
03:00 PM 0 0 1 0 1 4 242 3 0 249 1 0 4 0 5 1 224 1 0 226 481
03:15 PM 0 0 0 2 2 10 232 0 0 242 1 0 6 0 7 0 249 0 0 249 500
03:30 PM 0 0 0 2 2 7 256 0 0 263 0 0 15 3 18 0 276 0 0 276 559
03:45 PM 0 0 1 0 1 5 228 3 0 236 1 0 8 0 9 3 260 0 0 263 509

Total 0 0 2 4 6 26 958 6 0 990 3 0 33 3 39 4 1009 1 0 1014 2049

04:00 PM 0 0 1 0 1 6 246 1 0 253 0 0 20 0 20 0 272 0 0 272 546
04:15 PM 2 0 0 1 3 1 249 3 0 253 0 0 18 0 18 1 239 0 0 240 514
04:30 PM 0 0 0 0 0 3 256 3 0 262 0 0 33 0 33 0 247 0 0 247 542
04:45 PM 0 0 0 1 1 2 208 0 0 210 1 0 7 0 8 1 238 0 0 239 458

Total 2 0 1 2 5 12 959 7 0 978 1 0 78 0 79 2 996 0 0 998 2060

05:00 PM 3 0 1 0 4 2 225 2 0 229 0 0 8 1 9 1 275 0 0 276 518
05:15 PM 1 0 0 2 3 1 234 1 0 236 0 0 4 0 4 3 235 0 0 238 481
05:30 PM 0 0 0 3 3 2 222 2 0 226 0 0 11 0 11 1 250 0 0 251 491
05:45 PM 0 0 0 1 1 1 182 3 0 186 0 0 3 1 4 1 226 0 0 227 418

Total 4 0 1 6 11 6 863 8 0 877 0 0 26 2 28 6 986 0 0 992 1908

Grand Total 6 0 4 12 22 44 2780 21 0 2845 4 0 137 5 146 12 2991 1 0 3004 6017
Apprch % 27.3 0 18.2 54.5 1.5 97.7 0.7 0 2.7 0 93.8 3.4 0.4 99.6 0 0

Total % 0.1 0 0.1 0.2 0.4 0.7 46.2 0.3 0 47.3 0.1 0 2.3 0.1 2.4 0.2 49.7 0 0 49.9
FHWA 1-3 6 0 4 0 10 44 2712 21 0 2777 4 0 137 0 141 12 2932 1 0 2945 5873

% FHWA 1-3 100 0 100 0 45.5 100 97.6 100 0 97.6 100 0 100 0 96.6 100 98 100 0 98 97.6
FHWA 4 0 0 0 7 7 0 15 0 0 15 0 0 0 2 2 0 16 0 0 16 40

% FHWA 4 0 0 0 58.3 31.8 0 0.5 0 0 0.5 0 0 0 40 1.4 0 0.5 0 0 0.5 0.7
FHWA 5-13 0 0 0 5 5 0 53 0 0 53 0 0 0 3 3 0 43 0 0 43 104

% FHWA 5-13 0 0 0 41.7 22.7 0 1.9 0 0 1.9 0 0 0 60 2.1 0 1.4 0 0 1.4 1.7
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Community: Brockton
Weather: Clear
Board # & Staff: DB-400 (5) & KM
Traffic Control: Two Way Stop

Papa Gino's Driveway
Southbound

Belmont Street (Route 123)
Westbound

Pilgrim Avenue (VA Hosp Entrance
#2)

Northbound
Belmont Street (Route 123)

Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:30 PM

03:30 PM 0 0 0 2 2 7 256 0 0 263 0 0 15 3 18 0 276 0 0 276 559
03:45 PM 0 0 1 0 1 5 228 3 0 236 1 0 8 0 9 3 260 0 0 263 509
04:00 PM 0 0 1 0 1 6 246 1 0 253 0 0 20 0 20 0 272 0 0 272 546
04:15 PM 2 0 0 1 3 1 249 3 0 253 0 0 18 0 18 1 239 0 0 240 514

Total Volume 2 0 2 3 7 19 979 7 0 1005 1 0 61 3 65 4 1047 0 0 1051 2128
% App. Total 28.6 0 28.6 42.9 1.9 97.4 0.7 0 1.5 0 93.8 4.6 0.4 99.6 0 0

PHF .250 .000 .500 .375 .583 .679 .956 .583 .000 .955 .250 .000 .763 .250 .813 .333 .948 .000 .000 .952 .952
FHWA 1-3 2 0 2 0 4 19 952 7 0 978 1 0 61 0 62 4 1021 0 0 1025 2069

% FHWA 1-3 100 0 100 0 57.1 100 97.2 100 0 97.3 100 0 100 0 95.4 100 97.5 0 0 97.5 97.2
FHWA 4 0 0 0 2 2 0 7 0 0 7 0 0 0 1 1 0 7 0 0 7 17

% FHWA 4 0 0 0 66.7 28.6 0 0.7 0 0 0.7 0 0 0 33.3 1.5 0 0.7 0 0 0.7 0.8
FHWA 5-13 0 0 0 1 1 0 20 0 0 20 0 0 0 2 2 0 19 0 0 19 42

% FHWA 5-13 0 0 0 33.3 14.3 0 2.0 0 0 2.0 0 0 0 66.7 3.1 0 1.8 0 0 1.8 2.0
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