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Background 
The Massachusetts Department of Transportation (MassDOT) – Highway Division Safety Section 
performs a Road Safety Audit (RSA) prior to or as part of the preliminary design for any MassDOT 
project that includes a high crash location.  As defined by the Federal Highway Administration (FHWA), 
an RSA is a formal safety performance examination of an existing or future road or intersection by an 
independent, multidisciplinary team.  The purpose of an RSA is to observe, identify and report relevant 
safety issues and identify safety improvements for all users.  An RSA was conducted for the intersections 
of McGrath Highway (Route 28)/Mystic Avenue (Route 38) and McGrath Highway (Route 
28)/Broadway. In the most recent (2014) Top Crash Locations Report for the Commonwealth of 
Massachusetts, McGrath Highway/Mystic Avenue was divided into two crash locations, the northern 
intersection was ranked 21st while the southern intersection was ranked 33rd and Broadway/McGrath 
Highway was ranked 180th out of the top 200 locations. They are also considered 2011 – 2013 and 2012 – 
2014 Highway Safety Improvement Program (HSIP) clusters.  

During the RSA, the team reviewed safety issues with each of the intersections and determined short, 
medium, and long term improvements that could be incorporated. Short-term, low cost potential 
improvements could be considered for immediate implementation prior to any reconstruction, as 
appropriate.  

The McGrath Highway/Mystic Avenue intersection and the McGrath Highway/Broadway intersection are 
located in Somerville, Massachusetts. The intersections are located approximately one quarter mile apart 
along Route 28. Foss Park is situated between intersections and is an active recreation destination serving 
those in nearby neighborhoods. Nearby land use includes restaurants and retail shops; with a Super Stop 
and Shop acting as the major consumer destination.  

Project Data 
The audit team conducted an all-day RSA for McGrath Highway/Mystic Avenue and McGrath 
Highway/Broadway study area on Thursday, December, 8, 2016. The RSA agenda is located in Appendix 
A and the participating team members are identified in Table 1 below. Prior to the site visit, the team met 
at the La Quinta Inn and Suites to review crash diagrams and summaries provided by MassDOT for the 
years 2012 -2015. Team members shared personal knowledge regarding intersection and corridor 
concerns. The post site-visit meeting included discussions of observations and potential improvements 
that can be implemented in both the short and long term to improve safety and reduce the amount of 
collisions.  
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Table 1: Participating Audit Team Members 
Audit Team Member Agency/Affiliation 
Elsa Chan MassDOT Traffic Safety 
Adam Prichard MassDOT Traffic Safety 
Kevin T. Fitzgerald MassDOT Traffic Safety 
Connor Keating MassDOT Traffic Safety 
Brian Levine MassDOT Projects, District 4 
Sara Timoner MassDOT Traffic, District 4 
Michael Trepanier MassDOT Highway 
Adam Polinski Somerville, OSPCD 
Brad Rawson Somerville, OSPCD 
Charlie Breen Somerville Fire Department 
Rick Gilberti Somerville Police Department 
John Gobiel Somerville Police Department 
Val Soroka DCR 
Bill Kuttner CTPS 
Brendan Kearney WalkBoston 
Erica Satin-Hernandez ShapeUp Somerville 
Matt Starkey McMahon Associates 
Cara Pirkey HNTB Corporation 
Mark Kolonoski HNTB Corporation 
Topher Smith HNTB Corporation 

 

Project Location and Description 
This RSA was conducted at the intersection of McGrath Highway (Route 28)/Mystic Avenue (Route 38) 
and the intersection of McGrath Highway/Fellsway (Route 28)/Broadway in the City of Somerville, 
Massachusetts. Portions of the study intersections extended to the McGrath Highway/Blakeley Avenue 
intersection, therefore the RSA team reviewed the entire section along McGrath Highway between the 
two intersections. A locus map of the study area is provided in Figure 1. A detailed description of the 
study area’s roadways and intersections is provided below:  

McGrath Highway is a six lane principal arterial with a north-south orientation. It is under the 
jurisdiction of the Massachusetts Department of Transportation and is part of the National Highway 
System (NHS). There is no posted speed limit on McGrath Highway within the study area. The 
surrounding land use is a mix of commercial and residential. Sidewalks are present along McGrath 
Highway both northbound and southbound. North of the I-93 viaduct McGrath Highway becomes the 
Fellsway, which is under the Department of Conservation’s (DCR) jurisdiction.  
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Figure 1: Locus Map 
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Figure 2: Existing Conditions for McGrath Highway at Mystic Avenue 
Source: MassDOT RSA Dated September 30, 2015 
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Figure 3: Existing Conditions for McGrath Highway at Broadway 
 

Broadway is a four lane east-west roadway with a posted speed limit of 30 mph and is under the 
jurisdiction of City of Somerville. East of the intersection Broadway is classified as a principal arterial 
and is part of the NHS. This segment of Broadway includes bicycle accommodations such as designated 
lanes and sharrows. West of the intersection, Broadway is classified as an urban minor arterial and is not a 
part of the NHS; nor does it provide bicycle accommodations.   

On street parking is allowed on eastbound Broadway, as well as westbound Broadway approaching the 
intersection. MBTA bus routes 89, 89/93 and 101 service the area and there are near-side and far-side bus 
stops in both directions of Broadway.  

Wheatland Street is a one lane one-way residential road with parking on both sides and intersects Mystic 
Avenue from the west. 

Mystic Avenue is classified as a four lane urban minor arterial.  It has a north-south orientation and is 
located parallel to I-93. It is under the jurisdiction of the City of Somerville and is not a part of the NHS.  

Land use along Mystic Avenue is a combination of commercial and residential. Within the study area, 
Mystic Avenue abuts the northern limits of Foss Park and the Super Stop and Shop. 

Mystic Avenue is serviced by the MBTA Bus Route number 95. 15 minute on-street parking is provided 
intermittently along eastbound Mystic Avenue.  
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Blakeley Avenue is a dead end roadway that provides access to the Super Stop and Shop, multiple 
commercial buildings and Kensington Avenue and Garfield Avenue.  

Intersection: Broadway at McGrath Highway (Route 28) 

The intersection of McGrath Highway and Broadway is a signalized four-leg intersection. All approaches 
consist of a raised median with crosswalks, pedestrian refuge islands, and pedestrian activated cross 
signals. The entering eastbound Broadway approach has one right turn lane, two thru lanes, one thru/left 
lane, and a left turn lane. Departing the intersection, eastbound Broadway consist of two thru lanes, a 
buffered bicycle lane, and an approximately 6-foot shoulder. The entering westbound Broadway approach 
consist of one left turn lane, one thru/left lane, one thru lane with a pocket bicycle lane and a right turn 
slip lane. Departing the intersection, westbound Broadway is striped as a single lane and is frequently 
utilized as two lanes due to its wide cross-section. Northbound McGrath Highway, entering the 
intersection, is comprised of one left turn lane, two thru lanes and one shared thru/right lane while 
southbound McGrath Highway consists of two thru lanes, one shared thru/right lane and one left turn 
lane.  

Eastbound Broadway has three overhead signals on the opposite span wire with one signal post mounted 
to the mast arm pole, one overhead signal on the near-side span wire, one pedestal mounted in the 
nearside median island on Broadway and one pedestal mounted in the McGrath Highway median island. 
The right turn from eastbound Broadway to southbound McGrath Highway has a protected right turn and 
occurs in conjunction with the McGrath Highway protected left turns to Broadway. Westbound Broadway 
has four overhead signals (one nearside) and two pedestal mounted signals. Northbound McGrath 
Highway has five overhead signals (two nearside) and one pedestal mounted signal. Southbound McGrath 
Highway has four overhead signals (one nearside) and two pedestal mounted signal. 

Parking is provided along two carriage roads located south of the intersection along southbound McGrath 
Highway and west of the intersection along Broadway.  

Intersection: Mystic Avenue (Route 38)/Bailey Road at McGrath Highway (Route 28)/Fellsway 

The intersection of Mystic Avenue at McGrath Highway includes the Interstate 93 (I-93) on/off ramps, a 
northbound tunnel, and four signalized intersections.  The I-93 viaduct is located directly above the 
intersection. Substandard sidewalks, crosswalks and pedestrian signals are present throughout the 
intersection.  The northbound McGrath Highway approach consists of a two lane tunnel, two left turn 
lanes to northbound Mystic Avenue and one right turn slip lane. The southbound McGrath Highway 
(Fellsway) approach has one channelized right turn, two thru lanes and two on-ramp lanes to I-93 (which 
are separated by a raised median). The southbound Mystic Avenue approach consists of one thru lane, one 
thru/right lane and one right lane. The northbound Mystic Avenue approach is an extension of the 
northbound McGrath Highway approach, which consists of two thru lanes. The McGrath Highway ramps 
to southbound and northbound Mystic Avenue are under the jurisdiction of the City of Somerville and are 
classified as urban minor arterial roads.  

To the north, one signalized intersection is formed by the Fellsway southbound approach and the 
combination of northbound I-93 off-ramp and Bailey Road, which merge just prior to the intersection. 



Road Safety Audit— McGrath Highway (Route 28)/Mystic Avenue (Route 38) and McGrath Highway 
(Route 28)/Broadway 
Prepared by HNTB Corporation 

 
 
 

 
Page 7 

The second signalized intersection is comprised of two southbound Fellsway lanes, two northbound 
Mystic Avenue thru lanes, one southbound Mystic Avenue thru lane, one Mystic Avenue thru/right lane, 
and one Mystic Avenue right lane. The third signalized intersection is formed by the two thru lanes of 
southbound Mystic Avenue and the two thru lanes of northbound McGrath Highway. Lastly, the fourth 
intersection is located at Wheatland Street and Mystic Avenue. This intersection is formed when one wide 
lane that provides access to southbound Mystic Avenue from the I-93 off-ramp and Bailey Road 
intersects the four lanes of Mystic Avenue along with the one lane from the Wheatland Street approach. 
The four intersections described above makes up the Mystic Avenue/Bailey Road at McGrath 
Highway/Fellsway intersection, all of the intersections are under one signal controller. Both mastarm and 
pedestal mounted signals are present throughout the intersections. The responsible agency for the signal 
system at this intersection is the DCR.  

The Kensington Underpass, a heavily utilized pedestrian walkway, is located east of the intersections.   
Flashing yellow beacons are present to aide pedestrians crossing southbound Mystic Avenue while 
entering or exiting the underpass.  

Northeast of the McGrath Highway/Mystic Avenue intersection is the increasingly popular Assembly 
Square. Assembly Square is a mixed-use development including retail outlets, restaurants, residential 
space, offices and a hotel. Vehicular access to Assembly Square is mainly provided by Fellsway (Route 
28).  A U-turn has been proposed and design is being finalized between MassDOT and the proponent, the 
location will be adjacent to the Kensington Underpass.  The purpose of this U-turn is to better process 
vehicles needing access to southbound I-93 when departing Assembly Square. With this improvement, a 
High-Intensity Activated Crosswalk (HAWK) beacon will replace the current flashing yellow beacons at 
the Kensington Underpass and will the coordinated with the intersection via peer to peer communications.  

Intersection: McGrath Highway (Route 28) and Blakeley Avenue 

The intersection of McGrath Highway and Blakeley Avenue is a three-legged signalized intersection. The 
southbound McGrath Highway approach is comprised of three thru lanes. Southbound McGrath Highway 
left turns to Blakeley Avenue are prohibited.  The northbound McGrath Highway approach includes three 
thru lanes and one shared thru/right lane.  Right turns onto Blakeley Avenue are allowed from the 
rightmost lane.  Blakeley Avenue is a three lane road.   The intersection approach consists of one left turn 
only lane and one right turn only lane. A crosswalk and pedestrian activated signals are provided across 
Blakeley Avenue. Pedestrian accommodations do not exist at this location for those wishing to cross 
McGrath Highway.  

 
General Crash History 
 
Crash diagrams and summaries for the study intersections were provided by MassDOT (Appendix C).  
They were compiled using the Somerville Police Department and State Police crash data. According to 
the 2012-2015 crash data, 173 crashes occurred during the analyzed time frame. Rear-end and angle type 
collisions were the most common. One fatality was reported during the analyzed period and occurred at 
the McGrath Highway and Mystic Avenue intersection. Pedestrian involved crashes occurred at both 
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intersections and two bicycle involved crashes occurred at McGrath Highway/Broadway. Table 2 is a 
snap shot of the crash summaries and demonstrates the most common type of collision and time of day.  

 
Table 2: Summary of the Crash Data 

Intersection of  
Route 114 and 

Number of 
Crashes 

Most Frequent  
Manner of Collision 

Manner of 
Collision 

Percentage 
Time of Day 

McGrath 
Highway/Broadway 48 Rear-End 60% 8 PM - 10 PM 

McGrath Highway/Mystic 
Avenue 125 Angle 45% 12 PM - 2 PM 

6 PM - 10 PM 
 
 

Audit Observations and Potential Safety 
Enhancements 
During the site visit, the audit team continued the discussion that took place prior at the La Quinta Inn and 
Suites. On-site observations led to conversations regarding intersection deficiencies, driver behavior and 
safety solutions. These issues are summarized below and are not ranked in any specific order.  

McGrath Highway (Route 28)/Broadway 

Safety Concern #1 – Pedestrian Accommodations 

Pedestrian accommodations are not sufficient and not 
compliant with current Architectural Access Board and 
Americans with Disabilities Act (AAB/ADA) Standards. 
Crosswalks are faded, detectable warning panels are 
missing, pedestrian countdowns are not available and the 
location of pushbuttons are not compliant. At the 
crosswalk crossing the right slip lane from westbound 
Broadway to northbound McGrath Highway is missing 
pedestrian crossing warning signs. Numerous pedestrian 
signals are not currently functional.  For example, the 
walk signal does not illuminate on the eastern leg of the intersection crossing westbound Broadway. It 
was noted that the existing median pedestrian islands do not provide adequate refuge from the high 
volume of vehicles. The audit team observed that the heaviest pedestrian movement begins at the corner 
of Foss Park.  Pedestrians cross McGrath Highway heading east, then crossing Broadway heading south. 
Three pedestrian related crashes occurred following this pedestrian trend (crash numbers 14, 36 and 45). 
Lastly, it was noted that the current pedestrian signal timing does not allow for pedestrians to cross the 
entire length of the intersection.  This requires pedestrians to seek refuge on narrow islands as they wait 
another cycle before the next pedestrian phase comes up again.   

Image 1: Example of a pedestrian 
crosswalk crossing McGrath Highway. 
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Enhancements 
 
 Investigate and fix existing dysfunctional pedestrian signals. 

 Update all pedestrian crossings to comply with AAB/ADA Standards (update crosswalk 
markings, pedestrian refuge island size, detectable warning panels, APS push buttons and 
countdown signals).  

 Provide advance pedestrian crossing warning signs at westbound Broadway right slip lane. 

 Evaluate locations of existing pushbuttons to ensure the distance from the ramps to 
pushbutton is compliant.  

 Conduct a study to determine most appropriate pedestrian phasing (concurrent or exclusive).  

 Evaluate existing pedestrian clearance timings and update to be MUTCD compliant. 

Safety Concern #2 – Bicycle Accommodations and Safety 

Bicycle accomodations are present on Broadway east of 
the intersection.  A buffered bike lane exists for the first 65 
feet of eastbound Broadway following the intersection and 
then shifts to a shared lane before becoming a bicycle lane 
again farther east.  A bicycle lane is present on westbound 
Broadway until the intersection. However, no 
accommodations exist through the intersection or west of 
the intersection. Cyclists were observed using the carriage 
road that serves as parking for Foss Park to safely navigate 
this segment of Broadway.  It was also noticed that as 
eastbound Broadway enters the intersection as three thru 
lanes and departs as two thru lanes plus a bicycle lane, the 

bicycle lane becomes a de facto thru lane for vehicles.  The Somerville Police Department reported 
approximately 900 cyclists, throughout the city, have been ticketed this past year for illegal movements, 
crash numbers 7 and 43 demonstrate vehicle/bicycle conflicts.   

Enhancements 
 
 Provide bicycle connectivity along West Broadway to East Broadway by extending bike lane 

markings through the intersection. Suggestions include a combined bus/bicycle lane, pocket 
bicycle lanes or protected bicycle lanes.  

 Consider providing bicycle signals with a Leading Bicycle Interval into the signal phasing in 
conjunction with future bicycle facilities.  

 Provide bicycle education through public involvement (posters, brochures and classes). 
Reinstate cyclist outreach/education programs.  

Image 2: Existing Buffered Bicycle Lane 
on Eastbound Broadway. 



Road Safety Audit— McGrath Highway (Route 28)/Mystic Avenue (Route 38) and McGrath Highway 
(Route 28)/Broadway 
Prepared by HNTB Corporation 

 
 
 

 
Page 10 

Image 3: Example of Improper 
Placement of a No Turn on Red Sign. 
 

 Provide bicycle box pavement markings at the stop bars.  

Safety Concern #3 – Pavement Markings and Signage 

Signage is inadequate throughout the intersection.  The RSA team 
noted several signs are currently improperly positioned, undersized 
and/or turned the wrong way. Specifically, it was noted that “No 
Turn on Red” signs are small and placed on the opposite corner of 
the intersection. No yield sign or yield pavement markings are 
present at the channelized right turn to northbound McGrath 
Highway from westbound Broadway; and the existing “Yield to 
Pedestrians on Turn” sign is not visible to drivers due to its poor 
location.  

While entering the intersection from eastbound Broadway, the lane configuration contains three thru lanes 
but departing into two thru lanes plus a bicycle lane, which in turn, the bicycle lane becomes a de facto 
thru lane for vehicles. Entering the intersection on westbound Broadway the lane configuration contains 
two thru lanes which departs into a large single lane.  

Advanced lane control signs or wayfinding signs are not present upstream of the intersection, which could 
result in last minute lane change; as seen in crash numbers 13, 23, 32 and 42.  

Lastly, during peak hours, the intersection becomes gridlocked.  This is partly due to drivers failing to 
allow a lead distance from other vehicles upon entering the intersection and a lack of do-not-block-the-
box pavement markings to keep the intersection clear.  

 Enhancements 

 Confirm all existing signage is compliant with the 
Manual on Uniform Traffic Control Devices 
(MUTCD) for placement location, size and text. 

 Assess the lane layout in both directions of 
Broadway. Evaluate based on traffic counts to 
determine if dual left turns are needed. Update 
striping and signage to match the intended use of 
each lane.  

 Add dotted extension lines for the dual left turn lanes to specify boundaries through the 
intersection. 

 Provide a yield sign and yield line at the channelized right turn lane to northbound McGrath. 

 Consider incorporating Do Not Block the Box signage and pavement markings to help 
eliminate gridlock during peak hours. 

Image 4: Example of small Yield to 
Pedestrians on Turn Sign.  
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 Provide advanced lane control and/or wayfinding signs prior to the intersection.  

Safety Concern #4 – Traffic Signal Infrastructure 
 
Emergency responders noted that the existing preemption sensors occasionally malfunction resulting in 
delayed response. Solar glare was also reported to be a safety concern as drivers are often temporarily 
blinded by the morning sun and the damaged retroreflective back plates do not provide sufficient 
visibility of the signals. The intersection is not coordinated with others within the vicinity and it was 
observed that drivers tend to avoid the intersection by using Fellsway West as an alternative route.  

At this intersection 60% of the crashes are rear-end type collisions and are mainly in the 
northbound/southbound direction on McGrath Highway, as seen in the crash diagrams. Multiple attributes 
of this intersection can lead to rear-end crashes, firstly, insufficient clearance intervals are present and the 
team noticed drivers accelerating through the intersection in hopes of avoiding a red light without 
realizing the queueing that exists upon exiting, leading to rear-end collisions.  Secondly, the cross-section 
of McGrath Highway between Mystic Avenue and Broadway, is wide and unobstructed resulting in 
higher vehicle speeds, especially at night.  Drivers, unfamiliar with the area, are not prepared for the 
queueing at the Broadway intersection and abrupt deceleration leads to rear-end collisions. Lastly, all 
approaches to the intersection have near-side and far-side signals, which can mislead the driver as to 
where the exact intersection is which can cause drivers to falsely believe they have safely cleared the 
intersection and result in the driver slamming on their brakes.  

Also noted is that numerous signal faces are missing visors and are outdated.  

 Enhancements 

 Update existing pre-emption sensors and maintain them to ensure proper functionality. 

 Replace damaged retroreflective back plates on all existing signal heads. 

 Evaluate the feasibility of coordinating the signals along McGrath Highway. 

 Evaluate the traffic signal phasing and timing to provide appropriate clearing intervals. 

 Analyze the need for an adaptive traffic signal system to help adjust signal timing to 
accommodate changing traffic patterns and ease congestion. 

 Replace outdated traffic signals with new MUTCD compliant equipment. 

 Evaluate the placement of the existing signal heads to determine the effect of near-side and 
far-side signal locations.  

Safety Concern #5 – Broadway Alignment 

Lane reductions and multimodal accommodations have recently been incorporated into the layout of East 
Broadway from the Boston town line to McGrath Highway.  This effort resulted in East Broadway 
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becoming a two-lane road with bicycle lanes, pedestrian bulb-
outs, on-street parking and a large landscaped median. 
Improvements of this nature have not yet been incorporated on 
Broadway west of the intersection.  

Enhancements  

 Consider the feasibility of lane reductions and other 
complete-street features on West Broadway to 
accommodate multimodal transportation. This will 
enhance pedestrian and bicycle safety. 

McGrath Highway (Route 28)/Blakeley Avenue 

Safety Concern #1 – Lack of Pedestrian Accommodations 

Blakeley Avenue provides direct access to the Super Stop 
and Shop, which is the only major grocery store in the area 
attracting a high volume of both pedestrians and vehicles. 
The intersection currently lacks any pedestrian 
accommodations for those wanting to cross McGrath 
Highway.  The audit team observed pedestrians crossing 
McGrath Highway at unsafe times and entering Foss Park 
through an undesignated hole in the surrounding fence.  

It was noted that the City of Somerville has approved plans for the 
construction of a three story, 75-unit residential building in a 
portion of the existing Super Stop and Shop parking lot.  It can be 
expected that this residential building will generate more 
pedestrian activities and increase the need for improved 
pedestrian accommodations.  

 Enhancements 

 Consider the feasibility of installing a pedestrian 
crossing of McGrath Highway in compliance with 
AAB/ADA Standards (appropriate pavement markings, pedestrian refuge island size, 
detectable warning panels, accessible curb ramps, APS push buttons and MUTCD compliant 
countdown signals).  

Image 5: Eastbound Broadway approach.   

Image 6: McGrath Highway and 
Blakeley Avenue Intersection.   

Image 7: Hole in Fence Surrounding 
Foss Park.  
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Safety Concern #2 – Intersection Layout 

The existing intersection layout prohibits left turns to Blakeley Avenue from southbound McGrath 
Highway. As discussed in Safety Concern #1, Super Stop and Shop is the only major grocery store in the 
area and with the addition of the residential apartments, an increase in vehicular traffic will occur.  

Enhancements 

 Conduct a feasibility study to evaluate adding a left turn lane to Blakeley Avenue from
southbound McGrath Highway.

Safety Concern #3 – Traffic Signal Infrastructure 

The sight distance for drivers approaching the signal at Blakeley 
Avenue on southbound McGrath Highway includes the signal at 
Broadway. The consecutive signals can cause driver confusion and 
cause red light running. Solar glare was reported to be a safety 
concern as drivers are often temporarily blinded by the morning sun 
and the damaged retroreflective back plates do not provide sufficient 
visibility of the signals. 

Enhancements 

 Replace damaged retroreflective back plates on all
existing signal heads.

 Evaluate the placement of the signals at Blakeley 
Avenue in comparison with the signals at Broadway to 
allow for improved sight lines.

McGrath Highway (Route 28)/Mystic Avenue (Route 38) 

This intersection is comprised of four smaller signalized intersections within it. To the north, one 
signalized intersection is formed by the Fellsway southbound approach and the combination of 
northbound I-93 off-ramp and Bailey Road. The second signalized intersection is comprised of two 
southbound Fellsway lanes, two northbound Mystic Avenue thru lanes, three southbound Mystic Avenue 
lanes. The third signalized intersection is formed by the two thru lanes of southbound Mystic Avenue and 
the two thru lanes of northbound McGrath Highway. Lastly, the fourth intersection is located at 
Wheatland Street and Mystic Avenue. This intersection is formed when one wide lane that provides 
access to southbound Mystic Avenue from the I-93 off-ramp and Bailey Road intersections the four lanes 
of Mystic Avenue along with the one lane from the Wheatland Street approach. 

Image 8: Signal Visibility from 
Southbound McGrath Highway at 
Blakeley.  
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Safety Concern #1 – Northbound McGrath Highway Tunnel 

The northbound tunnel is dimly lit even during daylight hours. 
The audit team noted that two sideswipe crashes (crash 
numbers 86 and 112), occurred in the tunnel. During the 
evening peak hours, queues from Wellington Circle, extend 
through the tunnel.  Emergency responders noted that these 
queues coupled with the lack of shoulders in the tunnel require 
that they utilize alternate routes. During rain events the tunnel 

has been known to experience significant flooding.  

While the tunnel provides a relatively difficult environment for 
cyclists including poor lighting and a lack of bicycle-safe catch basin grates, it was noted that bicyclist 
occasionally utilize the tunnel. 

Enhancements 

 Provide additional lighting in the tunnel. 

 Investigate operational modifications to the signals at Wellington Circle to provide better 
clearance of vehicle queues form the northbound tunnel.   

 Investigate improvements to the pump station to better accommodate drainage in moderate to 
heavy rain events.  

 Consider prohibiting cyclists from using the tunnel and provide direction through the 
intersection using another route.  If cyclist use is not prohibited, consider replacing catch 
basin grates with bicycle friendly grates.   

Safety Concern #2 – Pedestrian and Bicycle 
Accommodations 

The portion of this intersection located north of the I-93 
viaduct presents a number of pedestrian and bicycle 
challenges.  First, pedestrian signal indication is provided 
via 8” vehicle signal heads mounted higher than typical 
pedestrian signal height. This creates driver and pedestrian 
confusion, especially at night.  Additionally, the pedestrian 
paths of travel are not AAB/ADA compliant, with 
substandard or missing ramps, detectable warning panels 
and pedestrian pushbutton signal activation.  Pedestrian 

signal timings are insufficient and do not provide enough time to cross the intersection. Sidewalks 
through the intersection consist of areas of broken concrete and numerous tripping hazards as well as 

Image 10: Example of Pedestrian 
Crossings and Signals. 

Image 9: Entrance to Northbound 
McGrath Tunnel. 
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Pedestrian connectivity and routing through the 
intersection is not intuitive and difficult to identify with an 
overall lack of pedestrian wayfinding. The Kensington 
Underpass provides pedestrian access under the I-93 
viaduct but is dimly lit and the high speeds of the vehicles 
make it difficult for pedestrians to cross, even with the 
flashing yellow beacon present. It is important to note that 
(as mentioned in Project Location and Description section) 
a HAWK beacon is under design and to be implemented in 
the near future. Defined pedestrian paths on the east side of 

the intersection indicate pedestrian desire lines where sidewalks are currently lacking.   

As one of the few crossing of I-93 connecting the Assembly Square area with East Somerville, the 
McGrath Highway/Mystic Avenue intersection serves as a critical link for bicycle connectivity.  
However, bicycle accommodations through the intersection are extremely limited.  Bicycle 
accommodations including bicycle lanes, bicycle accommodating shoulders, bicycle actuated signals, etc. 
are absent through the intersection area.  Additionally, the number of lanes, wide variety of vehicle 
movements, and high speeds create a hostile environment for cyclists.  

Finally, a bus stop for the MBTA’s Route 95 bus is located 
under the I-93 viaduct.  This bus stop is located on an 
island and provides no pedestrian accommodations or 
ADA accessibility. The bus stop sign is located behind the 
guardrail, waiting passengers would need to climb over the 
guardrail to access the bus, with the same occurrence with 
disembarking from the bus. As the guardrail is located at 
the curb line, only small breaks to access the island are 
provided.  

Enhancements 

 Update all pedestrian crossings to comply with AAB/ADA Standards (appropriate pavement 
markings, detectable warning panels, accessible ramps, APS push buttons and MUTCD 
compliant pedestrian signals with countdown that are installed at the compliant height).  

 Evaluate pedestrian desire lines to provide connectivity throughout the intersection. 

 Evaluate pedestrian signal timing to maximize crossing time.  

 Conduct a study to determine bicycle connectivity through the Assembly Row area to east 
Somerville. 

Image 12: Bus Route 95 Stop.   

Image 11: Broken Pavement on 
Sidewalk.   
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 Consider relocating the bus stop for the MBTA’s Route 95 to a new location. 

 Upgrade bus rider accommodations at bus stop to include a proper ADA landing area, 
accessible ramps, bus shelter and remove the guardrail in the area of the stop.  

 Provide pedestrian wayfinding signage to assist pedestrian travel through the intersection. 

 Upgrade the lighting throughout the Kensington Underpass. 

Safety Concern #3 – Signage 

The McGrath Highway/Mystic Avenue intersection has 
numerous conflict points.  Despite this, signing was found 
to often be located too close to decision points and contain 
confusing and unintuitive messaging. For example, when 
driving southbound on Fellsway, the overhead sign 
provides the Route 28 shield on the left and the I-93 shield 
on the right, once the driver approaches the decision point, 
I-93 access is on the left, while Route 28 access is on the 
right. Along northbound McGrath Highway and under the 
I-93 viaduct a number of signs also appear to be 
undersized.  For vehicles traveling northbound on 
McGrath Highway from Broadway, the signals at Blakeley 
Avenue obstruct the overhead guide signs.  
 
The channelized right turn lane from southbound McGrath Highway to Bailey Road does not have a yield 
sign or yield line pavement markings present.  

Enhancements 

 Evaluate all existing and proposed signs to be MUTCD compliant for size and placement. 

 Provide advance warning signs for lane designation to ease last minute lane changes.  

 Provide a yield sign for the channelized right turn lane from southbound McGrath Highway 
to Bailey Road. 

Safety Concern #4 – Pavement Markings 

At the time of this audit, pavement conditions under the 
viaduct were poor while striping and crosswalks were 
significantly faded. Although sideswipe crashes could 
occur due to lack of pavement markings, none were 
represented in the crash data. 

The right turn from northbound McGrath Highway to 
southbound Mystic Avenue and the channelized right turn 

Image 13: Example of Poor Sign 
Placement and Size.  

Image 14: Missing Striping and Worn 
Pavement Conditions Under Overpass.   
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lane from southbound McGrath Highway to Bailey Road is lacking yield line pavement markings. 

When the vehicles traveling northbound in the tunnel return to grade, vehicles from the I-93 off-ramp 
merge with the tunnel traffic. The merge was observed to be difficult due to lack of pavement markings 
and the wall from the tunnel obstructing views.  

Enhancements 

 Repave the intersection.  

 Restripe faded crosswalks and striping throughout the intersection. 

 To supplement the guide signs consider installing pavement marking shields to designate 
lanes prior to decision point. 

 Provide appropriate gore striping and proper lane delineation at I-93 off-ramp and Fellsway 
merge point. 

 Provide yield line pavement markings at the right turn from northbound McGrath Highway to 
southbound Mystic Avenue and the channelized right turn lane from southbound McGrath 
Highway to Bailey Road. 

Safety Concern #5 – Traffic Signal Infrastructure 

Approaching the intersection from southbound McGrath 
Highway, 54 angle type crashes (including one fatality) 
have occurred. All crashes have been designated as “failed 
to stop at the red light” according to the Somerville Police 
crash data. This gives concern that signals are not visible to 
drivers or they are observing the wrong signals. An 
example of this is depicted in image 15, which shows the 
signal alignment when approaching Mystic Avenue from 
southbound Fellsway.  

At this same approach, 16 rear end crashes occurred, this 
could be due to unsuitable clearance intervals.  

Signal timing at the four intersections is inefficient and it was observed that drivers will avoid the 
intersection by rerouting via Fellsway West. For example, the signal timing at the Mystic 
Avenue/Wheatland Street intersection provided excessive green time to Wheatland Street which 
exacerbated delays on Mystic Avenue. As the four intersections are all run from one traffic controller, this 
does not allow for optimal timings or coordination within the study area.  

Image 15: Succeeding Signal Alignment 
is Misdirecting.  



Road Safety Audit— McGrath Highway (Route 28)/Mystic Avenue (Route 38) and McGrath Highway 
(Route 28)/Broadway 
Prepared by HNTB Corporation 

 
 
 

 
Page 18 

Finally, existing signal infrastructure is outdated, retroreflective back plates are missing or damaged, 
signal heads were severely damaged and/or shields bent, pedestrian signal heads had loose shields, 
preemption is not present and there is no vehicle detection.  

Enhancements 

 Evaluate the feasibility of coordinating the signal system with separate controllers for each 
intersection. 

 Evaluate the traffic signal phasing and timing to provide appropriate clearance intervals. 

 Analyze the need for an adaptive traffic signal system to adjust signal timing to and ease 
congestion. 

 Provide vehicle detection for all approaches at the intersection to provide dilemma zone 
detection and improve vehicle operations. 

 Install emergency vehicle preemption. 

 Install (or replace damaged) retroreflective back plates on all existing and future signal heads. 

 Evaluate the placement of signal pedestals and mast arms to ensure correct visibility.  

 Replace damaged signal and pedestrian heads and shields.  

Safety Concern #6 – Intersection Complexity  

As mentioned previously, the complexity of this 
intersection is not intuitive to drivers. For example, “No 
Left Turn” signs are posted for vehicles entering the 
intersection from the northbound I-93 off-ramp/Bailey 
Road. It was observed that vehicles routinely disobeyed the 
signs and make the left turn to either the I-93 on-ramp or 
southbound McGrath Highway  

Approaching the intersection from southbound Mystic 
Avenue, the right turn radius to southbound McGrath 
Highway is very large, which allows vehicles to take the turn at higher speeds. Crash numbers 19, 53, 92, 
95 and 121 are results from vehicles taking illegal left turns from the center lane while traveling on 
southbound McGrath Highway to southbound Mystic Avenue. In the current layout, southbound McGrath 
Highway vehicles whose destination is southbound Mystic Avenue will need to stay to the left at the 
divided intersection, merge onto the southbound I-93 ramp to then diverge to southbound Mystic Avenue.  

Concern exists regarding vehicle speed while approaching the intersection from the northbound I-93 off-
ramp.  

Image 16: No Left Turn Sign for 
Northbound I-93 Off-Ramp/Bailey Road. 
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Enhancements 

 Consider allowing for a signal controlled left turn from the northbound I-93 off-ramp/Bailey 
Road onto southbound McGrath Highway. 

 Improve advance wayfinding for drivers exiting northbound I-93 and desiring to turn left 
towards McGrath Highway and Mystic Avenue.   

 Reduce radii for southbound Mystic Avenue right turn to southbound McGrath Highway. 

 Improve advance signage for southbound Fellsway (Route 28) drivers wishing to turn left 
onto Mystic Avenue.   

 Install traffic calming measures on the off-ramp from northbound I-93 to reduce speeds of 
vehicles entering the intersection from that approach (i.e. narrow the ramp with striping and 
add “Signal Ahead” sign). 

 Conduct a feasibility study to provide a simplified intersection design under the I-93 
overpass.  Options should include maintaining, modifying, or eliminating the northbound 
McGrath tunnel, as well as the possibility of adding a southbound tunnel. Such a study would 
need to include structural analysis to relocate some of the I-93 viaduct piers.  

Safety Concern #7 – I-93/Bailey Road and Northbound 
Route 38 Merge 

During the site visit it was noticed that the merge from 
northbound I-93 off-ramp/Bailey Road to northbound 
Mystic Avenue attracts a large volume of vehicles and 
forms queues. It is striped as a single lane, but it was seen 
that vehicles form two lanes and a large volume of vehicles 

traverse across the right travel lane(s) to the left-turn lane 
to complete a left movement at Temple Street.  

 

Enhancements 

 Conduct a signal warrant study to determine if a signal is warranted at this location. 

 Provide striping to designate how many lanes are allowed and provided advanced guidesigns 
for lane designation if necessary. 

 Evaluate the feasibility of updating the intersection geometry to include an acceleration lane.  

Image 17: Merge Location for Northbound 
Mystic Avenue.   
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 Eliminate the merge ramp and allow vehicles to make a right on northbound Mystic Avenue 
from southbound McGrath Highway or from the Wheatland Street intersection.  

Safety Concern #8 – Drainage Issues 

It was noted by the team that during heavy rain storms, severe ponding forms under the I-93 overpass.  
Additionally, overflow from I-93 pours down onto the intersection forming a waterfall, creating a 
visibility shield. In the winter months the same effect can occur with snow and ice. Lastly, some of the 
surrounding ground around the existing drainage structures has caved in causing safety concerns to 
pedestrians, cyclists and vehicles.  

Enhancements 

 Investigate stormwater improvements for the intersection and viaduct above to address 
ponding and the “waterfall” effect.  This could be combined with the tunnel drainage 
investigation suggested above. 

 Evaluate the safety of the sunken drainage structures and update accordingly. 

Safety Concern #9 – Guardrail 

Throughout the intersection area, guardrail was either 
missing or severely damaged, causing it to be 
ineffective.  

Enhancements 

 Replace missing and/or damaged guardrail 
throughout the intersection. 

 

Image 18: Example of Missing Guardrail.   
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Summary of Road Safety Audit 
A summary of the safety concerns and possible enhancements, as identified by the RSA Audit Team can 
be found in Table 4. The enhancements are then classified by estimated safety payoff, time frame, cost 
and responsible agency.  Safety payoff estimates are subjective and based on engineering experience. 
Details about the estimated time frame and cost breakdown is described in Table 3.  

Table 3: 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 4: Potential Safety Enhancement Summary 
Safety Issue Potential Safety Enhancement Safety Payoff Time Frame Cost Responsible Agency 

McGrath Highway/Broadway 
Pedestrian 
Accommodations 

Investigate and fix existing 
dysfunctional pedestrian signals. Medium Short-Term Medium MassDOT 

Pedestrian 
Accommodations 

Update all pedestrian crossings to 
comply with AAB/ADA Standards 
(update crosswalk markings, 
pedestrian refuge island size, 
detectable warning panels, APS 
push buttons and countdown 
signals). 

Medium Mid-Term Medium MassDOT 

Pedestrian 
Accommodations 

Provide advance pedestrian 
crossing warning signs at 
westbound Broadway right slip 
lane. 

Medium Short-Term Low MassDOT 

Pedestrian 
Accommodations 

Evaluate locations of existing 
pushbuttons to ensure the distance 
from the ramps to pushbutton is 
compliant. 

Low Short-Term Medium MassDOT 

Pedestrian 
Accommodations 

Conduct a study to determine most 
appropriate pedestrian phasing 
(concurrent or exclusive) and 
timings. 

Low Short-Term Low MassDOT 

Pedestrian 
Accommodations 

Evaluate existing pedestrian 
clearance timings and update to be 
MUTCD compliant. 

Low Short-Term Low MassDOT 

Bicycle Accommodations 
and Safety 

Provide bicycle connectivity along 
West Broadway to East Broadway 
by extending bike lane markings 
through the intersection. 
Suggestions include a combined 
bus/bicycle lane, pocket bicycle 
lanes or protected bicycle lanes. 

Medium Mid-Term High MassDOT 
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Safety Issue Potential Safety Enhancement Safety Payoff Time Frame Cost Responsible Agency 

Bicycle Accommodations 
and Safety 

Consider providing bicycle signals 
with a Leading Bicycle Interval into 
the signal phasing in conjunction 
with future bicycle facilities. 

High Mid-Term Medium MassDOT 

Bicycle Accommodations 
and Safety 

Provide bicycle education through 
public involvement (posters, 
brochures and classes). Reinstate 
cyclist outreach/education 
programs. 

High Long-Term Medium MassDOT/City of 
Somerville 

Bicycle Accommodations 
and Safety 

Provide bicycle box pavement 
markings at the stop bars. Medium Short-Term Medium MassDOT 

Pavement Markings and 
Signage 

Confirm all existing signage is 
compliant with the Manual on 
Uniform Traffic Control Devices 
(MUTCD) for placement location, 
size and text. 

High Short-Term Low MassDOT 

Pavement Markings and 
Signage 

Assess the lane layout in both 
directions of Broadway. Evaluate 
based on traffic counts to 
determine if dual left turns are 
needed. Update striping and 
signage to match the intended use 
of each lane. 

Medium Short-Term Low MassDOT 

Pavement Markings and 
Signage 

Add dotted extension lines for the 
dual left turn lanes to specify 
boundaries through the 
intersection. 

Medium Short-Term Low MassDOT 

Pavement Markings and 
Signage 

Provide a yield sign and yield line 
at the channelize right turn lane to 
northbound McGrath. 

Medium Short-Term Low MassDOT 

Pavement Markings and 
Signage 

Consider incorporating Do Not 
Block the Box signage and 
pavement markings to help 
eliminate gridlock during peak 
hours. 

Medium Short-Term Low MassDOT 
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Safety Issue Potential Safety Enhancement Safety Payoff Time Frame Cost Responsible Agency 

Pavement Markings and 
Signage 

Provide advanced lane control 
and/or wayfinding signs prior to the 
intersection. 

Medium Short-Term Medium MassDOT 

Traffic Signal Infrastructure 
Update existing pre-emption 
sensors and maintain them to 
ensure proper functionality. 

High Short-Term High MassDOT 

Traffic Signal Infrastructure 
Replace damaged retroreflective 
back plates on all existing signal 
heads. 

Medium Short-Term Low MassDOT 

Traffic Signal Infrastructure 
Evaluate the feasibility of 
coordinating the signals along 
McGrath Highway. 

Medium Long-Term High MassDOT 

Traffic Signal Infrastructure 

Evaluate the traffic signal phasing 
and timing to provide appropriate 
clearing intervals between 
intersections. 

Medium Mid-Term Medium MassDOT 

Traffic Signal Infrastructure 

Analyze the need for an adaptive 
traffic signal system to help adjust 
signal timing to accommodate 
changing traffic patterns and ease 
congestion. 

Medium Long-Term High MassDOT 

Traffic Signal Infrastructure 
Replace outdated traffic signals 
with new MUTCD compliant 
equipment. 

Medium Long-Term High MassDOT 

Traffic Signal Infrastructure 

Evaluate the placement of the 
existing signal heads to determine 
the effect of near-side and far-side 
signal locations. 

Medium Short-Term Medium MassDOT 

Broadway Alignment 

Consider lane reductions and other 
complete-street features on West 
Broadway to accommodate 
multimodal transportation. This will 
enhance pedestrian and bicycle 
safety 

High Long-Term High MassDOT 
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Safety Issue Potential Safety Enhancement Safety Payoff Time Frame Cost Responsible Agency 
McGrath Highway/Blakeley Avenue 

Lack of Pedestrian 
Accommodations 

Consider the feasibility of installing 
a pedestrian crossing of McGrath 
Highway in compliance with 
AAB/ADA Standards (appropriate 
pavement markings, pedestrian 
refuge island size, detectable 
warning panels, accessible curb 
ramps, APS push buttons and 
MUTCD compliant countdown 
signals). 

Medium Mid-Term Medium MassDOT 

Intersection Layout 

Conduct a feasibility study to 
consider adding a left turn lane to 
Blakeley Avenue from southbound 
McGrath Highway. 

Low Short-Term Low MassDOT 

Traffic Signal Infrastructure 
Replace damaged retroreflective 
back plates on all existing signal 
heads. 

Medium Short-Term Low MassDOT 

Traffic Signal Infrastructure 

Evaluate the placement of the 
signals at Blakeley Avenue in 
comparison with the signals at 
Broadway to allow for improved 
sight lines. 

Medium Short-Term Medium MassDOT 

McGrath Highway/Mystic Avenue 
Northbound McGrath 
Highway Tunnel 

Provide additional lighting in the 
tunnel. High Short-Term Low MassDOT 

Northbound McGrath 
Highway Tunnel 

Investigate operational 
modifications to the signals at 
Wellington Circle to provide better 
clearance of vehicle queues form 
the northbound tunnel.   

Medium Long-Term High MassDOT 
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Safety Issue Potential Safety Enhancement Safety Payoff Time Frame Cost Responsible Agency 

Northbound McGrath 
Highway Tunnel 

Investigate improvements to the 
pump station to better 
accommodate drainage in 
moderate to heavy rain events. 

Medium Long-Term High MassDOT 

Northbound McGrath 
Highway Tunnel 

Consider prohibiting cyclists from 
using the tunnel and provide 
direction through the intersection 
using another route.  If cyclist use 
is not prohibited, consider 
replacing catch basin grates with 
bicycle friendly grates.   

High Short-Term Medium MassDOT 

Pedestrian and Bicycle 
Accommodations 

Update all pedestrian crossings to 
comply with AAB/ADA Standards 
(appropriate pavement markings, 
detectable warning panels, 
accessible ramps, APS push 
buttons and MUTCD compliant 
pedestrian signals with countdown 
that are installed at the compliant 
height). 

Medium Mid-Term Medium MassDOT 

Pedestrian and Bicycle 
Accommodations 

Evaluate pedestrian desire lines to 
provide connectivity throughout the 
intersection. 

Medium Short-Term Medium MassDOT 

Pedestrian and Bicycle 
Accommodations 

Evaluate pedestrian signal timing 
to maximize crossing time. Low Mid-Term Medium MassDOT 

Pedestrian and Bicycle 
Accommodations 

Conduct a study to determine 
bicycle connectivity through the 
Assembly Row area to east 
Somerville. 

High Mid-Term Medium MassDOT 

Pedestrian and Bicycle 
Accommodations 

Consider relocating the bus stop 
for the MBTA’s Route 95 to a new 
location. 

Medium Short-Term Medium MBTA 
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Safety Issue Potential Safety Enhancement Safety Payoff Time Frame Cost Responsible Agency 

Pedestrian and Bicycle 
Accommodations 

Upgrade bus rider 
accommodations at bus stop to 
include a proper ADA landing area, 
accessible ramps, bus shelter and 
remove the guardrail in the area of 
the stop. 

Medium Short-Term Low MBTA 

Pedestrian and Bicycle 
Accommodations 

Provide pedestrian wayfinding 
signage to offer a safe and easy 
transition through the intersection. 

Medium Short-Term Low MassDOT 

Pedestrian and Bicycle 
Accommodations 

Upgrade the lighting throughout 
the Kensington Underpass. Medium Short-Term Medium MassDOT 

Signage 
Evaluate all existing and proposed 
signs to be MUTCD compliant for 
size and placement. 

High Short-Term Low MassDOT/DCR 

Signage 
Provide advance warning signs for 
lane designation to ease last 
minute lane changes. 

High Mid-Term Low MassDOT/DCR 

Signage 

Provide a yield sign for the 
channelized right turn lane from 
southbound McGrath Highway to 
Bailey Road. 

Medium Short-Term Low MassDOT/DCR 

Pavement Markings Repave the intersection. Low Mid-Term Medium MassDOT/DCR 

Pavement Markings 
Restripe faded crosswalks and 
striping throughout the 
intersection. 

Medium Short-Term Low MassDOT/DCR 

Pavement Markings 

To supplement the guide signs 
consider installing pavement 
marking shields to designate lanes 
prior to decision point. 

High Short-Term Low MassDOT/DCR 

Pavement Markings 

Provide appropriate gore striping 
and proper lane delineation at I-93 
off-ramp and Fellsway merge 
point. 

Medium Short-Term Low MassDOT/DCR 
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Safety Issue Potential Safety Enhancement Safety Payoff Time Frame Cost Responsible Agency 

Pavement Markings 

Provide yield line pavement 
markings at the right turn from 
northbound McGrath Highway to 
southbound Mystic Avenue and 
the channelized right turn lane 
from southbound McGrath 
Highway to Bailey Road. 

Medium Short-Term Low MassDOT/DCR 

Traffic Signal Infrastructure 

Evaluate the feasibility of 
coordinating the signal system with 
separate controllers for each 
intersection. 

Medium Long-Term High DCR 

Traffic Signal Infrastructure 
Evaluate the traffic signal phasing 
and timing to provide appropriate 
clearing intervals. 

Medium Mid-Term Medium DCR 

Traffic Signal Infrastructure 

Analyze the need for an adaptive 
traffic signal system to adjust 
signal timing to and ease 
congestion. 

Medium Long-Term High DCR 

Traffic Signal Infrastructure 

Provide vehicle detection for all 
approaches at the intersection to 
provide dilemma zone detection 
and improve vehicle operations. 

Low Mid-Term High DCR 

Traffic Signal Infrastructure Install emergency vehicle 
preemption. High Mid-Term High DCR 

Traffic Signal Infrastructure 
Install (or replace damaged) 
retroreflective back plates on all 
existing and future signal heads. 

Medium Short-Term Low DCR 

Traffic Signal Infrastructure 
Evaluate the placement of signal 
pedestals and mastarms to ensure 
correct visibility. 

Medium Mid-Term Medium DCR 

Traffic Signal Infrastructure Replace damaged signal and 
pedestrian heads and shields. Low Short-Term Low DCR 
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Safety Issue Potential Safety Enhancement Safety Payoff Time Frame Cost Responsible Agency 

Intersection Complexity 

Consider allowing for a signal 
controlled left turn from the 
northbound I-93 off-ramp/Bailey 
Road onto southbound McGrath 
Highway. 

High Short-Term Low MassDOT 

Intersection Complexity 

Improve advance wayfinding for 
drivers exiting northbound I-93 and 
desiring to turn left towards 
McGrath Highway and Mystic 
Avenue. 

High Short-Term Low MassDOT 

Intersection Complexity 
Reduce radii for southbound 
Mystic Avenue right turn to 
southbound McGrath Highway. 

Medium Mid-Term Medium MassDOT 

Intersection Complexity 

Improve advance signage for 
southbound Fellsway (Route 28) 
drivers wishing to turn left onto 
Mystic Avenue. 

High Mid-Term Medium MassDOT 

Intersection Complexity 

Install traffic calming measures on 
the off-ramp from northbound I-93 
to reduce speeds of vehicles 
entering the intersection from that 
approach (i.e. narrow the ramp 
with striping and add “Signal 
Ahead” sign). 

High Short-Term Low MassDOT 

Intersection Complexity 
Conduct a feasibility study to 
provide a simplified intersection 
design under the I-93 overpass.   

High Long-Term High MassDOT 

I-93/Bailey Road and 
Northbound Route 38 
Merge 

Conduct a signal warrant study to 
determine if a signal is warranted 
at this location. 

Medium Mid-Term Medium MassDOT 
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Safety Issue Potential Safety Enhancement Safety Payoff Time Frame Cost Responsible Agency 

I-93/Bailey Road and 
Northbound Route 38 
Merge 

Provide striping to designate how 
many lanes are allowed and 
provided advanced guidesigns for 
lane designation if necessary. 

Medium Short-Term Low MassDOT 

I-93/Bailey Road and 
Northbound Route 38 
Merge 

Evaluate the feasibility of updating 
the intersection geometry to 
include an acceleration lane. 

Medium Long-Term High MassDOT 

I-93/Bailey Road and 
Northbound Route 38 
Merge 

Eliminate the merge ramp and 
allow vehicles to make a right on 
northbound Mystic Avenue from 
southbound McGrath Highway or 
from the Wheatland Street 
intersection. 

Medium Long-Term High MassDOT 

Drainage  

Investigate stormwater 
improvements to address ponding 
and the “waterfall” effect from the I-
93 overpass. 

High Short-Term Medium MassDOT 

Drainage 
Evaluate the safety of the sunken 
drainage structures and update 
accordingly. 

Medium Mid-Term Medium MassDOT/DCR 

Guardrail 
Replace missing and/or damaged 
guardrail throughout the 
intersection. 

Medium Short-Term Low MassDOT/DCR 
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Road Safety Audit 
Somerville, MA 

Route 28 / Broadway & 
Route 28/ Route 38 

Meeting Location: La Quinta Inn & Suites 
23 Cummings St, Somerville, MA 

Thursday, December 8, 2016 
9:00 AM – 3:00 PM 

Type of meeting: 
Attendees: 
Please bring: 

9:00 AM 

9:15 AM 

11:00 AM 

12:00 PM 

1:30 PM 

High Crash Location – Road Safety Audit 
Invited Participants to Comprise a Multidisciplinary Team 
Thoughts and Enthusiasm!! 

Welcome and Introductions 

Discussion of Safety Issues 
Route 28 and Broadway 

 Crash history, Speed Regulations – provided in advance 

 Existing Geometries and Conditions 

Route 28 and Route 38 

 Crash history, Speed Regulations – provided in advance 

 Existing Geometries and Conditions 

Site Visit 
 Walk to the intersection of Route 28 and Route 38 

 As a group, identify areas for improvement 

 Walk to the intersection of Route 28 and Broadway 

 As a group, identify areas for improvement 

Break: Lunch on Your Own 

Discussion of Potential Improvements 
Route 28 and Broadway 

 Discuss observations and finalize safety issue areas 

 Discuss potential improvements and finalize recommendations 

 

 



 

   

   

   

 

     
 

  
    

    
 

   
    

   
 

   

 

Route 28 and Route 38 

 Discuss observations and finalize safety issue areas 

 Discuss potential improvements and finalize recommendations 

3:00 PM Adjourn for the Day – but the RSA has not ended 

Instructions for Participants: 
 Before attending the RSA on December 8, 2016, participants are encouraged to 

drive/walk 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. 



 

 

 

  

 
  

Appendix B. RSA Audit Team Contact List
 



 

 

Audit Team Members  Agency/Affiliation   Email Address  Phone Number  

Elsa Chan    MassDOT Traffic 
 Safety Elsa.chan@state.ma.us  857-368-9648  

Adam Prichard    MassDOT Traffic 
 Safety Adam.Prichard@state.ma.us  857-368-9620  

Kevin T. Fitzgerald    MassDOT Traffic 
 Safety Kevin.T.Fitzgerald@state.ma.us  857-368-9616  

Connor Keating    MassDOT Traffic 
 Safety Connor.Keating@state.ma.us  857-368-9646  

Brian Levine  MassDOT Projects, 
District 4  Brian.Levine@state.ma.us  978-578-0280  

 Sara Timoner  MassDOT Traffic, 
District 4  Sara.Timoner@state.ma.us  781-641-8435  

Michael Trepanier   MassDOT Highway michael.trepanier@state.ma.us  857-368-8828  
 Adam Polinski  Somerville – OSPCD  APolinski@somervillema.gov  617-625-6600  

Brad Rawson  Somerville, Planner  BRawson@somervillema.gov  617-625-6600  

Charlie Breen  Somerville Fire 
 Department CBreen@somervillema.gov  617-623-1700  

Rick Gilberti  Somerville Police 
 Department  RGilberti@police.somerville.ma.us 617-625-1600  

John Gobiel  Somerville Police 
 Department JGobiel@police.somerville.ma.us  617-625-1600  

 Val Soroka DCR  Val.Soroka@state.ma.us  617-626-4942  
 Bill Kuttner   CTPS BKuttner@ctps.org  857-702-3671  

  Brendan Kearney  WalkBoston BKearney@walkboston.org  617-367-9255  

 Erica Satin-Hernandez ShapeUp Somerville  ESHernandez@somervillema.gov  617-625-6600 x  
4321  

 Matt Starkey  McMahon Associates  MStarkey@McMahonAssociates.com  617-556-0020  
 Cara Pirkey HNTB Corporation  CPirkey@HNTB.com  617-532-2257  

 Mark Kolonoski HNTB Corporation  MKolonoski@HNTB.com  617-532-2351  
 Topher Smith HNTB Corporation  CRSmith@HNTB.com  617-532-2225  

  

Participating  Audit  Team  Members  
Date:  December 8, 2016  Location:  Somerville, MA  



 

 

 

   

  

Appendix C. Detailed Crash Data
 





 
 

 
 

 

 

 

 
 

 
 

 

 

 

 

 

Crash 
Diagram Ref 

# 

1 

Crash Date 
m/d/y 

1/21/12 

Crash Day 

Saturday 

Time of Day 

8:45 AM 

Type 

Rear-end 

Manner of Collision 
Type 

Daylight 

Light Condition 
Type 

Snow 

Weather 
Condition 

Type 

Snow 

Road Surface 
Type 

Swerving or avoiding 
due to wind, slippery 
surface, vehicle, object, 
non-motorist in 
roadway, etc. 

Driver Contributing 
Code 

D1 D2 

30 41 

Ages 
D3 

Comments 

V1 rear-ended V2 as V1 couldn't stop in time on the snow covered road. 
2 1/26/12 Thursday 3:35 PM Rear-end Daylight Unknown Dry No Improper Driving 38 47 V1 attempted to change lanes V2 was unable to stop and rear-ended V1. 

3 3/19/12 Monday 11:49 PM Rear-end Dark - lighted roadway Clear Dry Followed too closely 26 21 V2 was attempting to make a left turn on Broadway while rear ended by V1. 

4 3/21/12 Wednesday 11:45 AM Rear-end Daylight Cloudy Dry Followed too closely 70 49 
V1 was turning left onto Broadway EB when an unknown vehicle on Broadway 
EB ran through the red light, V1 stopped and V2 rear-ended V1. 

5 4/8/12 Sunday 9:18 PM Rear-end Dark - lighted roadway Unknown Dry Other improper action 46 68 40 
V3 and V2 stopped at a red traffic signal when V1 rear-ended V2, causing V2 
to rear-end V1. 

6 5/30/12 Wednesday 7:05 PM Rear-end Daylight Cloudy Dry Unknown UNK UNK V1 brake failed and struck V2 in the rear. 

7 8/11/12 Saturday 6:19 PM Single Vehicle Crash Daylight Clear Dry 
Failed to yield right of 
way 68 23 Cyclist traveling WB on Broadway ran into a parked vehicle's open door. 

8 9/28/12 Friday 10:38 AM Angle Daylight Cloudy Wet 
Failed to yield right of 
way 29 31 

V2 had the green light but failed to yield for V1, an emergency vehicle (Police 
cruiser with emergency light and siren activated). 

9 10/10/12 Wednesday 8:48 AM Rear-end Daylight Unknown Wet Other improper action 23 40 V2 slowed down and V1 did not stop in time and rear-ended V2. 

10 11/22/12 Thursday 8:05 PM Rear-end Dark - lighted roadway Unknown Dry No Improper Driving 67 31 
V2 had the green light but yielded for passing emergency vehicle (EMS) V2 
was rear ended by V1. 

11 12/10/12 Monday 12:40 PM Rear-end Daylight Clear Dry Inattention 26 25 V1 rear-ended V2. 

12 12/17/12 Monday 5:00 PM Rear-end Dark - lighted roadway 
Sleet, Hail, 
Freezing Rain Wet Followed too closely 42 21 

V1 slowed due to a red light at the intersection, V2 failed to stop and rear-
ended V1 

13 1/18/13 Friday 5:11 AM Sideswipe, same direction Dark - lighted roadway Cloudy Dry 

Operating Vehicle in 
erratic, reckless, 
careless, negligent, or 
aggressive manner 28 34 V2 struck V1's driver side while attempting to change lanes on Broadway WB. 

14 1/31/13 Thursday 12:14 AM Single Vehicle Crash Dark - lighted roadway Rain Wet 

Disregarded traffic 
signs, signals, road 
markings UNK 32 

Pedestrian was crossing in the crosswalk with pedestrian WALK signal, stuck 
by an unknown vehicle from Broadway EB 

15 4/1/13 Monday 7:32 AM Rear-end Daylight Clear Dry Followed too closely 29 24 
V2 stopped suddenly to avoid an unknown, late turning vehicle. V2 was struck 
in the rear by V1 

16 4/5/13 Friday 7:30 PM Rear-end Dark - lighted roadway Clear Dry Followed too closely 26 39 V2 stopped due to a red traffic signal when V1 rear-ended V2. 
17 5/20/13 Monday 3:35 PM Sideswipe, same direction Daylight Clear Dry 53 23 30 V1, a tow truck, rear-ended V4 and V3 in between two lanes. 

18 6/7/13 Friday 5:05 PM Single Vehicle Crash Daylight Rain Wet 53 23 30 
V2 stopped to allow an unknown vehicle to exit the Dunkin' Donuts parking lot, 
V1 rear-ended V2. 

19 9/12/13 Thursday 1:30 AM Rear-end Dark - lighted roadway Clear Dry Followed too closely 40 26 
V2 stopped for red traffic light was rear ended by V1 whom failed to stop in 
time 

20 10/19/13 Saturday 2:45 PM Rear-end Daylight Clear Dry Followed too closely 26 29 
V3 stopped due to traffic. V2 stopped behind V3 when V1 rear-ended V2 
pushing V2 into V3. 

21 10/20/13 7:15 PM Rear-end Dark - lighted roadway 25 35 
V1 was stopping for the light at the intersection when V2 did not stop in time 
and rear-ended V1. 

22 11/4/13 Monday 1:07 PM Angle Daylight Clear Dry Unknown 39 V1 struck pedestrian on wheelchair crossing North on Broadway. 

Crash Data Summary Table 
McGrath Highway (Route 28) at Broadway, Somerville, MA 

2012-2015 



 
 

 

 
 

 

 
 

 

 

 

 

Crash Data Summary Table 
McGrath Highway (Route 28) at Broadway, Somerville, MA 

2012-2015 
Crash 

Diagram Ref 
# 

23 

Crash Date 
m/d/y 

11/22/13 

Crash Day 

Friday 

Time of Day 

8:00 PM 

Type 

Manner of Collision 

Sideswipe, same direction 

Type 

Light Condition 

Dark - lighted roadway 

Type 

Weather 
Condition 

Cloudy 

Type 

Road Surface 

Wet 

Type 

Driver Contributing 
Code 

Failure to keep in 
proper lane or running 
off road 

D1 D2 

Ages 

58 33 

D3 

Comments 

V1 attempted to take a right turn from the middle lane, subsequently, V1 side 
swiped V2. 

24 11/26/13 Tuesday 8:53 PM Angle Dark - lighted roadway Rain Wet Other improper action 22 40 
V1 lost control while turning and came into the path of V2, subsequently, V2 
struck V1. 

25 12/10/13 Tuesday 8:30 PM Rear-end Dark - lighted roadway Clear Dry Physical Impairment 34 54 30 
V1 was driving under the influence and rear-ended V2, which hit V3, which hit 
V4, which hit V5. 

26 12/30/13 Monday 12:30 PM Angle Daylight Clear Dry No Improper Driving 35 47 

V1, a police cruiser, was crossing Route 28 without siren and struck V2 that 
was crossing Broadway St. V1 did not see V2 due to other traffic blocking the 
view. 

27 1/2/14 Thursday 6:15 PM Angle Dark - lighted roadway Snow Snow Made an improper turn 33 49 
V1 tried to make a U-turn from the outer left turn lane and struck V1 that was 
turning from the inner left turn lane 

28 1/10/14 Friday 7:10 PM Rear-end Dark - lighted roadway Cloudy Wet No Improper Driving 26 UNK V1 stopped for traffic and was rear ended by V2. 

29 2/12/14 Wednesday 3:05 PM Angle Daylight Clear Dry 

Failure to keep in 
proper lane or running 
off road 21 64 37 

V1 changed lanes striking V2, subsequently, V2 stopped quickly and V3 rear-
ended V2. 

30 5/10/14 Saturday 8:40 PM Rear-end Dark - lighted roadway Rain Wet Followed too closely 57 26 V1 stopped for a red light and V2 did not stop in time, rear-ending V1. 
31 6/13/14 Friday 3:10 PM Rear-end Daylight Cloudy Wet No Improper Driving 37 44 V1 stopped for a red light and V2 did not stop in time, rear-ending V1. 

32 8/8/14 Friday 6:15 PM Angle Daylight Clear Dry 

Disregarded traffic 
signs, signals, road 
markings 51 71 

V2 attempted to turn left from a straight only lane, striking V1 that was going 
straight. 

33 8/17/14 Sunday 12:58 PM Rear-end Daylight Unknown Dry Inattention 74 73 63 
V2 and V3 were slowing due to traffic, V1 rear-ended V2 causing V2 to rear-
end V3. 

34 8/19/14 Tuesday 5:40 PM Rear-end Daylight Clear Dry Followed too closely 24 32 23 
V1 and V2 were stopped due to traffic, V3 rear-ended V2 causing V2 to rear-
end V1. 

35 10/22/14 Wednesday 11:12 PM Rear-end Dark - lighted roadway Rain Wet Inattention 18 25 V1 backed up to avoid a collision and backed into V2. 

36 10/27/14 Monday 10:45 PM Single Vehicle Crash Dark - lighted roadway Cloudy Dry No Improper Driving 55 15 
Pedestrian ran into traffic after the vehicle light had changed to green and was 
struck by V1. 

37 1/29/15 Thursday 7:11 AM Rear-end Daylight Unknown Wet No Improper Driving 51 65 V2 slowed down due to traffic and V1 did not stop in time and rear-ended V2. 
38 2/25/15 Wednesday 6:10 AM Rear-end Daylight Snow Snow Followed too closely 30 54 V2 slowed for traffic and was rear ended by V1. 

39 3/13/15 Friday 1:11 PM Angle Daylight Unknown Dry Inattention 31 27 
V1 ran the red light on Route 28 SB and struck V2 that was taking a protected 
left turn. 

40 5/12/15 Tuesday 4:30 PM Sideswipe, same direction Daylight Clear Dry 
Failed to yield right of 
way 33 27 V2 was stopped for traffic, V1 attempted to pass V2 on the left, and struck V2. 

41 5/19/15 Tuesday 6:45 AM Rear-end Daylight Clear Dry Followed too closely 68 33 V2 stopped for traffic, V1 did not stop in time and rear-ended V2. 

42 6/4/15 Thursday 11:00 AM Sideswipe, same direction Daylight Clear Dry 
Failed to yield right of 
way 30 38 V1 struck V2 while changing lanes. 

43 7/15/15 Wednesday 3:56 PM Angle Daylight Clear Dry No Improper Driving 64 17 
V1 had green light. V1 was getting ready to turn left onto Broadway when a 
bicyclist attempting to cross route 28 hit the side of V1. 

44 9/30/15 Wednesday 9:30 PM Rear-end Dark - lighted roadway Clear Dry Followed too closely 42 54 52 
V3 stopped behind a police detail during road work and V3 was rear-ended by 
V2 who was rear-ended by V1. 

45 10/7/15 Wednesday 8:15 AM Single Vehicle Crash Daylight Clear Dry No Improper Driving 55 12 
V1 was taking a left turn at the green light when V1 made contact with 
pedestrian that was crossing against the signal. 

46 10/17/15 Saturday 7:00 PM Rear-end Dark - lighted roadway Clear Dry Inattention 39 49 V2 stopped at the traffic light. V2 was rear ended by V1 who failed stop in time. 

47 10/28/15 Wednesday 7:07 AM Rear-end Daylight Clear Dry Other improper action 65 26 V2 was stopped due to traffic, V1 did not stop in time and rear-ended V2. 

48 12/8/15 Tuesday 9:20 PM Rear-end Dark - lighted roadway Clear Dry No Improper Driving 25 46 
V2 was stopped due to a minor unrelated crash, V1 did not stop in time and 
rear-ended V2. 

*Courtesy Crash - A term used to describe a crash that occurs subsequent to a non-involved mainline driver who gives the right of way, contrary to the rules of the road, to another driver. 

Summary based on Crash Reports obtained from the Somerville Police Department and State Police Department. 
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 Crash Data Summary Tables and Charts 
McGrath Highway (Route 28) at Broadway, Somerville, MA 
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 Crash Data Summary Tables and Charts 
McGrath Highway (Route 28) at Broadway, Somerville, MA 
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Crash Data Summary Table 
Route 38 at Route 28, Somerville, MA 

2012-2015 
Crash 
Diagram 
Ref # 

1 

Crash 
Date 

m/d/y 

1/2/12 

Crash Day 

Monday 

Time of Day 

12:32 PM 

Type 

Angle 

Manner of Collision 
Type 

Daylight 

Light Condition 
Type 

Clear 

Weather 
Condition 

Type 

Dry 

Road Surface 
Type 

Disregarded traffic signs, signals, 
road markings 

Driver Contributing Code 
D1 

34 

D2 D3 D4 

48 45 

Ages Comments 

V1 on RT28 SB failed to stop at the red traffic light 

2 1/3/12 Tuesday 2:16 PM Angle Daylight Cloudy Dry 
Disregarded traffic signs, signals, 
road markings 20 23 V1 on RT28 SB failed to stop at the red traffic light 

3 1/17/12 Tuesday 6:25 PM Angle 
Dark - lighted 
roadway Unknown Dry 

Disregarded traffic signs, signals, 
road markings 55 34 V1 on RT38 NB failed to stop at the red traffic light 

4 1/29/12 Sunday 2:00 AM Single Vehicle Crash 
Dark - lighted 
roadway Unknown Dry Unknown UNK 

V1 took a right turn from RT28 SB onto RT38 NB lost control due to wet 
pavement condition (heavy rain) and hit the guardrail 

5 3/6/12 Tuesday 1:20 PM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 33 47 V1 on RT28 SB failed to stop at the red traffic light 

6 3/7/12 Wednesday 6:50 PM Rear-end 
Dark - lighted 
roadway Clear Dry Followed too closely 29 37 35 

7 3/14/12 Wednesday 1:17 PM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 54 UNK V1 on RT28 SB failed to stop at the red traffic light 

8 3/16/12 Friday 9:40 PM Angle 
Dark - lighted 
roadway Clear Dry Unknown 42 24 Red light running direction unspecified 

9 3/23/12 Friday 11:28 PM Rear-end 
Dark - roadway not 
lighted Clear Dry Other improper action 36 57 35 V1 following too closely causing multiple rear collision 

10 4/4/12 Wednesday 6:02 PM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 53 61 V1 on RT28 SB failed to stop at the red traffic light 

11 4/5/12 Thursday 4:35 PM Angle Daylight Unknown Dry 
Disregarded traffic signs, signals, 
road markings 30 48 V1 on RT28 SB failed to stop at the red traffic light 

12 4/10/12 Tuesday 1:49 PM Head on Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 21 28 40 

V1 attempted to make an illegal right turn onto RT28 SB and collided with V2 
which forced V2 to collide with V3 (a street sweeper which was at a 
complete stop) 

13 4/13/12 Friday 2:52 AM Single Vehicle Crash 
Dark - lighted 
roadway Clear Dry Fatigued/asleep 34 V1 operator fell asleep and lost control of vehicle 

14 4/23/12 Monday 8:55 PM Sideswipe, opposite direction 
Dark - lighted 
roadway Clear Dry 

Disregarded traffic signs, signals, 
road markings 25 64 V1 on RT38 NB failed to stop at the red traffic light 

15 4/23/12 Monday 4:20 PM Angle Daylight Rain Wet Other improper action 64 52 
V1 SB on RT28 tried to stop at red light but slid through the intersection and 
collided with V2 whom was travelling NB on RT38 

16 4/29/12 Sunday 6:00 PM Sideswipe, opposite direction Daylight Clear Dry Unknown UNK UNK V1 on RT28 SB failed to stop at the red traffic light 

17 5/3/12 Thursday 3:25 PM Sideswipe, opposite direction Daylight Clear Dry Unknown UNK UNK 
V1 travelling on RT28 SB failed to stop at the red traffic light and collided 
with V2  travelling NB on RT 38 causing  V1 2 to roll over 

18 5/9/12 Wednesday 9:51 AM Angle Daylight Cloudy Wet Unknown UNK UNK Red light running direction unspecified 

19 5/16/12 Wednesday 1:50 PM Angle Daylight Cloudy Dry Unknown UNK UNK 
Both V1 and V2 was travelling SB on RT28. V1 2 was travelling on the 
middle lane and made a sudden left turn and collided with V1 

20 5/24/12 Thursday 1:11 AM Rear-end 
Dark - lighted 
roadway Clear Dry Unknown UNK UNK 

21 6/2/12 Saturday 8:47 PM Angle 
Dark - lighted 
roadway Rain Wet Unknown UNK UNK V1 on RT28 SB failed to stop at the red traffic light 

22 6/2/12 Saturday 8:45 AM Rear-end Daylight Cloudy Wet Unknown UNK UNK V1 stopped at red light on RT28 SB was rear ended by V2 
23 6/12/12 Tuesday 7:16 PM Rear-end Daylight Clear Dry Unknown 37 52 

24 6/29/12 Friday 2:13 AM Angle 
Dark - lighted 
roadway Clear Dry 

Disregarded traffic signs, signals, 
road markings 58 21 V1 on RT28 SB failed to stop at the red traffic light 

25 7/1/12 Sunday 11:25 AM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 48 62 V1 on RT28 SB failed to stop at the red traffic light 

26 7/5/12 Thursday 9:05 PM Head on 
Dark - lighted 
roadway Unknown Dry 

Disregarded traffic signs, signals, 
road markings 29 18 V1 on RT28 SB failed to stop at the red traffic light 

27 7/21/12 Saturday 12:24 AM Angle 
Dark - lighted 
roadway Clear Dry Unknown 45 33 Red light running direction unspecified 

28 7/21/12 Saturday 10:55 AM Angle Daylight Clear Dry Unknown 38 45 V1 on RT28 SB failed to stop at the red traffic light 

29 7/30/12 Monday 6:00 PM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 25 28 V1 on RT28 SB failed to stop at the red traffic light 

30 7/31/12 Tuesday 7:05 PM Angle Daylight Cloudy Dry 
Disregarded traffic signs, signals, 
road markings 38 44 Red light running direction unspecified 

31 8/7/12 Tuesday 3:40 PM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 53 55 52 V1 on RT28 SB failed to stop at the red traffic light 

32 8/13/12 Monday 4:02 PM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 66 50 47 V1 on RT28 SB failed to stop at the red traffic light 



 
 

 

 

 

 

 

 

 

 

 

  
 

 

 
 

 

 

 

 

 

 

 

  

 

 

 

Crash Data Summary Table 
Route 38 at Route 28, Somerville, MA 

2012-2015 
Crash 
Diagram 
Ref # 

33 

Crash 
Date 

m/d/y 

8/15/12 

Crash Day 

Wednesday 

Time of Day 

9:35 AM 

Type 
Manner of Collision 

Angle 

Type 
Light Condition 

Daylight 

Type 

Weather 
Condition 

Rain 

Type 
Road Surface 

Wet 

Type 
Driver Contributing Code 

Disregarded traffic signs, signals, 
road markings 

D1 

22 

D2 D3 D4 
Ages 

56 

Comments 

V1 on RT28 SB failed to stop at the red traffic light 
34 8/18/12 Saturday 10:06 AM Angle Daylight Rain Wet No Improper Driving 72 51 V1 on RT28 SB failed to stop at the red traffic light 

35 8/19/12 Sunday 6:00 PM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 39 73 V1 on RT38 SB failed to stop at the red traffic light 

36 8/23/12 Thursday 10:35 PM Angle 
Dark - lighted 
roadway Clear Dry 

Disregarded traffic signs, signals, 
road markings 19 26 25 V1 on RT28 SB failed to stop at the red traffic light 

37 8/27/12 Monday 4:40 PM Head on Daylight Unknown Dry 
Disregarded traffic signs, signals, 
road markings 48 47 34 V1 on RT38 NB failed to stop at the red traffic light 

38 9/1/12 Saturday 4:40 PM Rear-end Daylight Clear Dry Wrong side or wrong way 28 33 V1 was backing up attempting to change lanes and hit V2 
39 9/6/12 Thursday 3:45 PM Rear-end Daylight Unknown Dry Inattention 38 30 

40 9/6/12 Thursday 1:45 PM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 50 31 V1 on RT28 SB failed to stop at the red traffic light 

41 9/10/12 Monday 2:20 PM Rear-end Daylight Clear Dry Followed too closely 40 32 

42 9/23/12 Sunday 6:15 AM Angle Dawn Clear Dry 
Disregarded traffic signs, signals, 
road markings 79 34 V1 on RT28 SB failed to stop at the red traffic light 

43 9/28/12 Friday 3:07 PM Rear-end Daylight Rain Wet Followed too closely 43 45 

44 10/3/12 Wednesday 6:00 PM Head on Daylight Unknown Dry 
Disregarded traffic signs, signals, 
road markings 46 39 V1 on RT28 SB failed to stop at the red traffic light 

45 10/8/12 Monday 9:20 PM Angle 
Dark - lighted 
roadway Clear Dry Failed to yield right of way 30 36 V1 on RT28 SB failed to stop at the red traffic light 

46 10/10/12 Wednesday 11:02 AM Rear-end Daylight Rain Wet Followed too closely 22 43 39 
V1 travelling on RT28 SB failed to stop at red traffic light and collided with V2 
and veh3 travelling NB on RT38 

47 10/30/12 Tuesday 6:00 PM Angle 
Dark - lighted 
roadway Rain Wet 

Disregarded traffic signs, signals, 
road markings 63 30 

Red light running direction unspecified both vehicles stated that they had 
green light 

48 10/31/12 Wednesday 1:00 PM Angle Daylight Cloudy Dry 
Disregarded traffic signs, signals, 
road markings 45 37 V1 on RT28 SB failed to stop at the red traffic light 

49 11/16/12 Friday 1:30 PM Rear-end Daylight Clear Dry Followed too closely 50 30 

50 12/8/12 Saturday 5:30 PM Angle 
Dark - lighted 
roadway Clear Dry Unknown 20 57 

Red light running direction unspecified both vehicles claimed that they had 
green light 

51 12/12/12 Wednesday 11:40 AM Rear-end Daylight Clear Dry Inattention 37 33 

52 1/2/13 Wednesday 12:06 PM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 42 29 31 V1 on RT28 SB failed to stop at the red traffic light 

53 1/15/13 Tuesday 7:14 AM Angle Daylight Unknown Dry Unknown 20 33 
V1 travelling on RT28 SB in the middle lane attempted to make an illegal left 
turn onto RT38 SB and collided with V2. 

54 1/19/13 Saturday 2:15 PM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 26 35 V1 on RT28 SB failed to stop at the red traffic light 

55 1/26/13 Saturday 11:35 AM Rear-end Daylight Clear Dry No Improper Driving 55 UNK 

56 1/30/13 Wednesday 9:37 PM Head on 
Dark - lighted 
roadway Unknown Dry 

Disregarded traffic signs, signals, 
road markings 56 62 V1 on RT28 SB failed to stop at the red traffic light 

57 2/5/13 Tuesday 9:40 PM Sideswipe, opposite direction 
Dark - lighted 
roadway Snow Wet 

Disregarded traffic signs, signals, 
road markings 22 54 V1 on RT28 SB failed to stop at the red traffic light 

58 2/19/13 Tuesday 9:15 AM Angle Daylight Unknown Dry Failed to yield right of way 58 UNK V1 on RT28 SB failed to stop at the red traffic light 
59 2/26/13 Tuesday 3:55 PM Angle Daylight Clear Dry No Improper Driving 30 32 Red light running direction unspecified 

60 3/3/13 Sunday 12:17 AM Rear-end 
Dark - lighted 
roadway Cloudy Wet Inattention 25 23 

61 3/4/13 Monday 11:18 PM Sideswipe, same direction 
Dark - lighted 
roadway Clear Dry 

Failure to keep in proper lane or 
running off road 19 32 Minor collision V1 drove too close to V2 and hit V2 right side mirror 

62 4/1/13 Monday 8:50 AM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 17 20 

Both V1 and V2 were travelling on RT38 NB. V2 was travelling in the thru 
lane and made a sudden right turn and collided with V1 

63 4/6/13 Saturday 5:35 PM Rear-end Daylight Clear Dry Followed too closely 46 53 41 Rear end. V1 failed to stop on time causing multiple rear end accident 

64 4/6/13 Saturday 9:10 PM Rear-end 
Dark - lighted 
roadway Clear Dry Followed too closely 26 31 

65 4/6/13 Saturday 10:05 AM Rear to Rear Daylight Unknown Dry Followed too closely 30 30 57 26 Rear end. V1  failed to stop on time causing multiple rear end accident 

66 4/9/13 Tuesday 7:32 PM Single Vehicle Crash 
Dark - lighted 
roadway Clear Dry No Improper Driving 21 

Motorcycle operator was travelling through the intersection ran into a pot 
hole and lost control of motorcycle 

67 4/16/13 Tuesday 2:15 AM Single Vehicle Crash 
Dark - lighted 
roadway Cloudy Dry 

Operating Vehicle in erratic, reckless, 
careless, negligent, or aggressive 
manner 27 Operator lost control of vehicle through the intersection reason unspecified 

68 4/23/13 Tuesday 4:35 AM Angle 
Dark - lighted 
roadway Cloudy Dry 

Disregarded traffic signs, signals, 
road markings 50 67 V1 on RT28 SB failed to stop at the red traffic light 



 
 

 
 

  

 

 

 
 

  
 

  

 

 

 

 
 

 
 

 
 

 

 

 

 

 

Crash Data Summary Table 
Route 38 at Route 28, Somerville, MA 

2012-2015 
Crash 
Diagram 
Ref # 

69 

Crash 
Date 

m/d/y 

5/1/13 

Crash Day 

Wednesday 

Time of Day 

5:15 PM 
Type 

Manner of Collision 

Rear-end 
Type 

Light Condition 

Daylight 
Type 

Weather 
Condition 

Clear 
Type 

Road Surface 

Dry 
Type 

Driver Contributing Code 

Followed too closely 
D1 

27 
D2 D3 D4 
Ages 

31 

Comments 

Read end. V1 was driving too close 
70 5/3/13 Friday 8:15 AM Rear-end Daylight Cloudy Dry Followed too closely 65 62 27 60 
71 5/6/13 Monday 6:45 PM Angle Daylight Clear Dry No Improper Driving 56 41 V1 on RT28 SB failed to stop at the red traffic light 

72 5/19/13 Sunday 6:00 PM Angle Dusk Clear Wet Unknown 51 27 
Red light running direction unspecified both vehicles claimed that they had 
green light 

73 6/11/13 Tuesday 11:20 AM Rear-end Daylight Unknown Wet Other improper action 53 39 

74 6/27/13 Thursday 7:25 PM Rear-end 
Dark - lighted 
roadway Clear Dry Followed too closely 33 25 

75 7/7/13 Sunday 6:25 PM Rear-end Daylight Rain Wet No Improper Driving 49 27 38 46 

76 7/16/13 Tuesday 11:56 PM Angle 
Dark - lighted 
roadway Clear Dry 

Disregarded traffic signs, signals, 
road markings 26 26 

V1 on RT28 SB failed to stop at the red traffic light because vehicle operator 
was looking at the gps 

77 7/18/13 Thursday 3:45 PM Rear-end Daylight Clear Dry Followed too closely 38 49 

78 7/22/13 Monday 11:27 AM Angle Daylight Clear Dry Unknown 62 76 
Red light running. Direction unspecified Both operator claimed the other ran 
the red light 

79 8/30/13 Friday 3:05 PM Angle Daylight Unknown Dry 
Disregarded traffic signs, signals, 
road markings 25 31 UNK V1 on RT28 SB failed to stop at the red traffic light 

80 11/20/13 Wednesday 8:15 PM Angle 
Dark - lighted 
roadway Clear Dry Unknown 30 24 

Red light running direction unspecified both vehicles claimed that they had 
green light 

81 12/24/13 Tuesday 11:40 AM Rear-end Daylight Clear Dry Followed too closely 62 78 
82 1/11/14 Saturday 3:42 PM Rear-end Daylight Unknown Wet Followed too closely 20 32 
83 1/14/14 Tuesday 1:45 PM Angle Daylight Unknown Wet Unknown 66 47 V1 on RT28 SB failed to stop at the red traffic light 

84 1/17/14 Friday 1:56 PM Sideswipe, same direction Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 43 25 

V1 drove straight in a right turn only lane and collided with V2  whom was 
turning right in the middle lane 

85 3/4/14 Tuesday 2:59 PM Rear-end Daylight Clear Dry Followed too closely 68 61 

86 3/26/14 Wednesday 8:20 PM Angle 
Dark - lighted 
roadway Clear Dry 

Failure to keep in proper lane or 
running off road 32 37 

Both vehicles were travelling on RT28 NB tunnel V1 attempted to change 
lane and sideswiped V2 

87 3/30/14 Sunday 5:30 PM Rear-end Daylight Rain Wet Followed too closely 18 25 

88 4/4/14 Friday 3:00 PM Rear-end Daylight Clear Dry 

Operating Vehicle in erratic, reckless, 
careless, negligent, or aggressive 
manner 20 24 43 V1 stopped abruptly in travel lane, V2 swerved to avoid and hit V3 

89 4/14/14 Monday 9:39 AM Rear-end Daylight Clear Dry Followed too closely 65 65 43 

90 4/15/14 Tuesday 5:15 PM Rear-end Daylight Rain Wet Followed too closely 41 22 33 
RT28 NB tunnel read end crash following mv failed to stop on time causing 
multiple rear end accident 

91 4/20/14 Sunday 10:55 AM Rear-end Daylight Unknown Dry Other improper action 30 49 

92 4/28/14 Monday 9:15 AM Sideswipe, same direction Daylight Clear Dry Made an improper turn 27 51 
V1 travelling on RT28 SB in middle lane attempted to make an illegal left turn 
onto RT38 SB and collided with V2. 

93 5/24/14 Saturday 8:49 PM Single Vehicle Crash 
Dark - lighted 
roadway Rain Wet Unknown 23 V1 operator not familiar with the area misjudged the turn drove onto island 

94 5/26/14 Monday 9:40 PM Angle 
Dark - lighted 
roadway Clear Dry Unknown 55 26 

Red light running direction unspecified both vehicles claimed that they had 
green light 

95 7/9/14 Wednesday 1:40 PM Sideswipe, same direction Daylight Clear Dry Made an improper turn 19 46 
V1 travelling on RT28 SB in middle lane attempted to make an illegal left turn 
onto RT38 SB and collided with V2. 

96 7/21/14 Monday 1:40 PM Rear-end Daylight Unknown Dry Followed too closely 47 UNK 

97 7/23/14 Wednesday 6:29 AM Angle Daylight Cloudy Dry No Improper Driving 46 40 
Red light running direction unspecified both vehicles claimed that they had 
green light 

98 8/1/14 Friday 1:48 AM Angle 
Dark - lighted 
roadway Clear Dry 

Disregarded traffic signs, signals, 
road markings 56 42 V1 on RT28 SB failed to stop at the red traffic light 

99 8/2/14 Saturday 9:30 AM Rear-end Daylight Cloudy Dry Other improper action 40 26 
100 8/6/14 Wednesday 12:27 PM Rear-end Daylight Clear Dry Other improper action 38 36 

101 8/18/14 Monday 2:40 AM Angle 
Dark - lighted 
roadway Clear Dry 

Disregarded traffic signs, signals, 
road markings 14 28 V1 on RT28 SB failed to stop at the red traffic light 

102 10/1/14 Wednesday 9:05 AM Single Vehicle Crash Daylight Unknown Dry Made an improper turn 54 V1 attempted to make improper left turn and knocked down the sign post 

103 10/2/14 Thursday 8:10 AM Sideswipe, same direction Daylight Cloudy Dry 
Failure to keep in proper lane or 
running off road 24 23 V1 swerved to right and sideswipe V2 

104 10/31/14 Friday 11:17 PM Angle Dusk Clear Dry No Improper Driving 28 50 
Red light running. Direction unspecified Both operator claimed the other ran 
the red light 

105 11/9/14 Sunday 5:20 PM Angle 
Dark - lighted 
roadway Unknown Dry 

Failure to keep in proper lane or 
running off road 48 50 



 
 

  

 

 

 

 

  

 

 
 

 

 

 

Crash Data Summary Table 
Route 38 at Route 28, Somerville, MA 

2012-2015 
Crash 
Diagram 
Ref # 

106 

Crash 
Date 

m/d/y 

11/26/14 

Crash Day 

Wednesday 

Time of Day 

6:50 PM 

Type 
Manner of Collision 

Single Vehicle Crash 

Type 
Light Condition 

Dark - lighted 
roadway 

Type 

Weather 
Condition 

Snow 

Type 
Road Surface 

Slush 

Type 
Driver Contributing Code 

Unknown 

D1 

21 

D2 D3 D4 
Ages 

20 

Comments 

V1 lost control while turning and hit pedestrian 
107 11/28/14 Friday 1:15 PM Rear-end Daylight Unknown Dry Other improper action 60 45 

108 12/8/14 Monday 8:40 PM Single Vehicle Crash 
Dark - roadway not 
lighted Snow Wet No Improper Driving 30 25 

V1 had green light when it made contact with pedestrian who suddenly 
walked in front of V1 

109 12/23/14 Tuesday 1:40 PM Rear-end Daylight Rain Wet Followed too closely 43 62 
110 12/27/14 Saturday 4:00 PM Rear-end Daylight Unknown Dry Inattention 43 29 42 

111 1/4/15 Sunday 7:25 AM Angle Daylight Rain Wet Made an improper turn 37 18 
V1 travelling SB on RT28 in the middle lane attempted to make right turn 
and collided with V2 whom was travelling in the same direction 

112 1/22/15 Thursday 8:00 AM Unknown Unknown Unknown Unknown Made an improper turn 48 64 
Both vehicles were travelling on RT28 NB tunnel V1 attempted to change 
lane and sideswiped V2 

113 2/3/15 Tuesday 7:43 AM Angle Daylight Cloudy Wet 
Disregarded traffic signs, signals, 
road markings 45 53 V1 on RT28 SB failed to stop at the red traffic light 

114 2/14/15 Saturday 9:50 AM Angle Daylight Unknown Dry 
Disregarded traffic signs, signals, 
road markings 25 39 V1 on RT38 NB failed to stop at the red traffic light 

115 5/10/15 Sunday 9:50 PM Rear-end 
Dark - lighted 
roadway Clear Dry Inattention 30 45 

116 6/7/15 Sunday 2:55 AM Rear-end 
Dark - lighted 
roadway Clear Dry 

Disregarded traffic signs, signals, 
road markings 30 53 20 

Rear end collision. V1 failed to stop in time causing multiple rear end 
accident 

117 6/9/15 Tuesday 9:50 PM Rear-end 
Dark - lighted 
roadway Clear Wet Followed too closely 27 18 

118 6/30/15 Tuesday 10:20 PM Angle 
Dark - lighted 
roadway Clear Dry No Improper Driving 38 UNK Red light running not clear which direction ran the red light 

119 7/6/15 Monday 10:57 PM Sideswipe, same direction 
Dark - lighted 
roadway Clear Dry 

Disregarded traffic signs, signals, 
road markings 56 UNK 

Both V1 and V2 were travelling NB on RT38. because road closure ahead 
V1 attempted to turn left on RT28 SB and collided with V2. 

120 8/9/15 Sunday 11:30 AM Rear-end Daylight Clear Dry Other improper action 29 25 

121 9/24/15 Thursday 12:05 PM Sideswipe, same direction Daylight Clear Dry Made an improper turn 21 31 

V1 travelling SB on RT28 in the middle lane attempted make improper left 
turn  on RT38 SB and collide with V2 whom was travelling in the same 
direction 

122 9/29/15 Tuesday 9:00 PM Rear-end 
Dark - lighted 
roadway Cloudy Dry Followed too closely 41 32 

123 10/5/15 Monday 2:30 PM Angle Daylight Clear Dry 
Disregarded traffic signs, signals, 
road markings 18 50 V1 on RT38 SB failed to stop at the red traffic light 

124 10/15/15 Thursday 9:30 AM Single Vehicle Crash Daylight Clear Dry No Improper Driving 50 
V1 on RT38 SB suffered a flat tire causing operator to lost control and hit a 
nearby tree 

125 11/5/15 Thursday 5:15 AM Sideswipe, opposite direction 
Dark - lighted 
roadway Clear Dry 

Disregarded traffic signs, signals, 
road markings 55 38 V1 on RT38 NB failed to stop at the red traffic light 

*Courtesy Crash - A term used to describe a crash that occurs subsequent to a non-involved mainline driver who gives the right of way, contrary to the rules of the road, to another driver. 

Summary based on Crash Reports obtained from the  Somerville Police Department and State Police Department. 
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Inbound Inbound Outbound Outbound 

Route 95 
West Medford-Sullivan Station 

CharlieCard $2.25 

+ + 

Fare Local Bus Bus + Bus Rapid 
Transit 

Bus + Rapid 
Transit 

$1.70 $1.70 $2.25 
CharlieTicket $2.00 $2.00 $2.75 $4.75 
Cash-on-Board $4.75 

Senior/TAP** $0.85 $1.10 

$2.00 $4.00 $2.75 
Student* $0.85 $0.85 $1.10 $1.10 
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All buses are accessible to persons with disabilities 

VALID PASSES: LinkPass ($84.50/mo.); Local Bus ($55/mo.); *Student LinkPass ($30.00/mo.);
**Senior/TAP LinkPass ($30/mo.); and express bus, commuter rail, and boat passes.
FREE FARES: Children 11 and under ride free when accompanied by an adult; Blind 
Access CharlieCard holders ride free and if using a guide, the guide rides free.
 * Requires Student CharlieCard, available to students through participating 
  middle schools and high schools.
 ** Requires Senior/TAP CharlieCard, available to Medicare cardholders, seniors 65+, 
  and persons with disabilities. 
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a - From Playstead Road to Fellsway Bus Garage via High Street 
b - From Fellsway Bus Garage to Playstead Road via High Street 
s - To/from Fellsway Bus Garage to or from Medford High School via 
  Winthrop Street and does NOT run during school vacation 
w - Waits for last train to arrive at Sullivan Station. 
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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. 

http:www.roadwaysafetyaudits.org
www.mhd.state.ma.us/safetytoolbox
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	Background
	 

	The Massachusetts Department of Transportation (MassDOT) – Highway Division Safety Section performs a Road Safety Audit (RSA) prior to or as part of the preliminary design for any MassDOT project that includes a high crash location.  As defined by the Federal Highway Administration (FHWA), an RSA is a formal safety performance examination of an existing or future road or intersection by an independent, multidisciplinary team.  The purpose of an RSA is to observe, identify and report relevant safety issues a
	During the RSA, the team reviewed safety issues with each of the intersections and determined short, medium, and long term improvements that could be incorporated. Short-term, low cost potential improvements could be considered for immediate implementation prior to any reconstruction, as appropriate.  
	The McGrath Highway/Mystic Avenue intersection and the McGrath Highway/Broadway intersection are located in Somerville, Massachusetts. The intersections are located approximately one quarter mile apart along Route 28. Foss Park is situated between intersections and is an active recreation destination serving those in nearby neighborhoods. Nearby land use includes restaurants and retail shops; with a Super Stop and Shop acting as the major consumer destination.  
	Project Data
	Project Data
	 

	The audit team conducted an all-day RSA for McGrath Highway/Mystic Avenue and McGrath Highway/Broadway study area on Thursday, December, 8, 2016. The RSA agenda is located in Appendix A and the participating team members are identified in Table 1 below. Prior to the site visit, the team met at the La Quinta Inn and Suites to review crash diagrams and summaries provided by MassDOT for the years 2012 -2015. Team members shared personal knowledge regarding intersection and corridor concerns. The post site-visi
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	Project Location and Description
	Project Location and Description
	 

	This RSA was conducted at the intersection of McGrath Highway (Route 28)/Mystic Avenue (Route 38) and the intersection of McGrath Highway/Fellsway (Route 28)/Broadway in the City of Somerville, Massachusetts. Portions of the study intersections extended to the McGrath Highway/Blakeley Avenue intersection, therefore the RSA team reviewed the entire section along McGrath Highway between the two intersections. A locus map of the study area is provided in Figure 1. A detailed description of the study area’s roa
	McGrath Highway is a six lane principal arterial with a north-south orientation. It is under the jurisdiction of the Massachusetts Department of Transportation and is part of the National Highway System (NHS). There is no posted speed limit on McGrath Highway within the study area. The surrounding land use is a mix of commercial and residential. Sidewalks are present along McGrath Highway both northbound and southbound. North of the I-93 viaduct McGrath Highway becomes the Fellsway, which is under the Depar
	 
	Figure 1: Locus Map 
	 
	Figure 2: Existing Conditions for McGrath Highway at Mystic Avenue 
	Source: MassDOT RSA Dated September 30, 2015 
	Figure 3: Existing Conditions for McGrath Highway at Broadway 
	 
	Broadway is a four lane east-west roadway with a posted speed limit of 30 mph and is under the jurisdiction of City of Somerville. East of the intersection Broadway is classified as a principal arterial and is part of the NHS. This segment of Broadway includes bicycle accommodations such as designated lanes and sharrows. West of the intersection, Broadway is classified as an urban minor arterial and is not a part of the NHS; nor does it provide bicycle accommodations.   
	On street parking is allowed on eastbound Broadway, as well as westbound Broadway approaching the intersection. MBTA bus routes 89, 89/93 and 101 service the area and there are near-side and far-side bus stops in both directions of Broadway.  
	Wheatland Street is a one lane one-way residential road with parking on both sides and intersects Mystic Avenue from the west. 
	Mystic Avenue is classified as a four lane urban minor arterial.  It has a north-south orientation and is located parallel to I-93. It is under the jurisdiction of the City of Somerville and is not a part of the NHS.  
	Land use along Mystic Avenue is a combination of commercial and residential. Within the study area, Mystic Avenue abuts the northern limits of Foss Park and the Super Stop and Shop. 
	Mystic Avenue is serviced by the MBTA Bus Route number 95. 15 minute on-street parking is provided intermittently along eastbound Mystic Avenue.  
	Blakeley Avenue is a dead end roadway that provides access to the Super Stop and Shop, multiple commercial buildings and Kensington Avenue and Garfield Avenue.  
	Intersection: Broadway at McGrath Highway (Route 28) 
	The intersection of McGrath Highway and Broadway is a signalized four-leg intersection. All approaches consist of a raised median with crosswalks, pedestrian refuge islands, and pedestrian activated cross signals. The entering eastbound Broadway approach has one right turn lane, two thru lanes, one thru/left lane, and a left turn lane. Departing the intersection, eastbound Broadway consist of two thru lanes, a buffered bicycle lane, and an approximately 6-foot shoulder. The entering westbound Broadway appro
	Eastbound Broadway has three overhead signals on the opposite span wire with one signal post mounted to the mast arm pole, one overhead signal on the near-side span wire, one pedestal mounted in the nearside median island on Broadway and one pedestal mounted in the McGrath Highway median island. The right turn from eastbound Broadway to southbound McGrath Highway has a protected right turn and occurs in conjunction with the McGrath Highway protected left turns to Broadway. Westbound Broadway has four overhe
	Parking is provided along two carriage roads located south of the intersection along southbound McGrath Highway and west of the intersection along Broadway.  
	Intersection: Mystic Avenue (Route 38)/Bailey Road at McGrath Highway (Route 28)/Fellsway 
	The intersection of Mystic Avenue at McGrath Highway includes the Interstate 93 (I-93) on/off ramps, a northbound tunnel, and four signalized intersections.  The I-93 viaduct is located directly above the intersection. Substandard sidewalks, crosswalks and pedestrian signals are present throughout the intersection.  The northbound McGrath Highway approach consists of a two lane tunnel, two left turn lanes to northbound Mystic Avenue and one right turn slip lane. The southbound McGrath Highway (Fellsway) app
	To the north, one signalized intersection is formed by the Fellsway southbound approach and the combination of northbound I-93 off-ramp and Bailey Road, which merge just prior to the intersection. 
	The second signalized intersection is comprised of two southbound Fellsway lanes, two northbound Mystic Avenue thru lanes, one southbound Mystic Avenue thru lane, one Mystic Avenue thru/right lane, and one Mystic Avenue right lane. The third signalized intersection is formed by the two thru lanes of southbound Mystic Avenue and the two thru lanes of northbound McGrath Highway. Lastly, the fourth intersection is located at Wheatland Street and Mystic Avenue. This intersection is formed when one wide lane tha
	The Kensington Underpass, a heavily utilized pedestrian walkway, is located east of the intersections.   Flashing yellow beacons are present to aide pedestrians crossing southbound Mystic Avenue while entering or exiting the underpass.  
	Northeast of the McGrath Highway/Mystic Avenue intersection is the increasingly popular Assembly Square. Assembly Square is a mixed-use development including retail outlets, restaurants, residential space, offices and a hotel. Vehicular access to Assembly Square is mainly provided by Fellsway (Route 28).  A U-turn has been proposed and design is being finalized between MassDOT and the proponent, the location will be adjacent to the Kensington Underpass.  The purpose of this U-turn is to better process vehic
	Intersection: McGrath Highway (Route 28) and Blakeley Avenue 
	The intersection of McGrath Highway and Blakeley Avenue is a three-legged signalized intersection. The southbound McGrath Highway approach is comprised of three thru lanes. Southbound McGrath Highway left turns to Blakeley Avenue are prohibited.  The northbound McGrath Highway approach includes three thru lanes and one shared thru/right lane.  Right turns onto Blakeley Avenue are allowed from the rightmost lane.  Blakeley Avenue is a three lane road.   The intersection approach consists of one left turn onl
	 
	General Crash History 
	 
	Crash diagrams and summaries for the study intersections were provided by MassDOT (Appendix C).  They were compiled using the Somerville Police Department and State Police crash data. According to the 2012-2015 crash data, 173 crashes occurred during the analyzed time frame. Rear-end and angle type collisions were the most common. One fatality was reported during the analyzed period and occurred at the McGrath Highway and Mystic Avenue intersection. Pedestrian involved crashes occurred at both 
	intersections and two bicycle involved crashes occurred at McGrath Highway/Broadway. Table 2 is a snap shot of the crash summaries and demonstrates the most common type of collision and time of day.  
	 
	Table 2: Summary of the Crash Data 
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	Audit Observations and Potential Safety Enhancements
	Audit Observations and Potential Safety Enhancements
	 

	During the site visit, the audit team continued the discussion that took place prior at the La Quinta Inn and Suites. On-site observations led to conversations regarding intersection deficiencies, driver behavior and safety solutions. These issues are summarized below and are not ranked in any specific order.  
	McGrath Highway (Route 28)/Broadway 
	Safety Concern #1 – Pedestrian Accommodations 
	Pedestrian accommodations are not sufficient and not compliant with current Architectural Access Board and Americans with Disabilities Act (AAB/ADA) Standards. Crosswalks are faded, detectable warning panels are missing, pedestrian countdowns are not available and the location of pushbuttons are not compliant. At the crosswalk crossing the right slip lane from westbound Broadway to northbound McGrath Highway is missing pedestrian crossing warning signs. Numerous pedestrian signals are not currently function
	Enhancements 
	 
	 Investigate and fix existing dysfunctional pedestrian signals. 
	 Investigate and fix existing dysfunctional pedestrian signals. 
	 Investigate and fix existing dysfunctional pedestrian signals. 

	 Update all pedestrian crossings to comply with AAB/ADA Standards (update crosswalk markings, pedestrian refuge island size, detectable warning panels, APS push buttons and countdown signals).  
	 Update all pedestrian crossings to comply with AAB/ADA Standards (update crosswalk markings, pedestrian refuge island size, detectable warning panels, APS push buttons and countdown signals).  

	 Provide advance pedestrian crossing warning signs at westbound Broadway right slip lane. 
	 Provide advance pedestrian crossing warning signs at westbound Broadway right slip lane. 

	 Evaluate locations of existing pushbuttons to ensure the distance from the ramps to pushbutton is compliant.  
	 Evaluate locations of existing pushbuttons to ensure the distance from the ramps to pushbutton is compliant.  

	 Conduct a study to determine most appropriate pedestrian phasing (concurrent or exclusive).  
	 Conduct a study to determine most appropriate pedestrian phasing (concurrent or exclusive).  

	 Evaluate existing pedestrian clearance timings and update to be MUTCD compliant. 
	 Evaluate existing pedestrian clearance timings and update to be MUTCD compliant. 


	Safety Concern #2 – Bicycle Accommodations and Safety 
	Bicycle accomodations are present on Broadway east of the intersection.  A buffered bike lane exists for the first 65 feet of eastbound Broadway following the intersection and then shifts to a shared lane before becoming a bicycle lane again farther east.  A bicycle lane is present on westbound Broadway until the intersection. However, no accommodations exist through the intersection or west of the intersection. Cyclists were observed using the carriage road that serves as parking for Foss Park to safely na
	Enhancements 
	 
	 Provide bicycle connectivity along West Broadway to East Broadway by extending bike lane markings through the intersection. Suggestions include a combined bus/bicycle lane, pocket bicycle lanes or protected bicycle lanes.  
	 Provide bicycle connectivity along West Broadway to East Broadway by extending bike lane markings through the intersection. Suggestions include a combined bus/bicycle lane, pocket bicycle lanes or protected bicycle lanes.  
	 Provide bicycle connectivity along West Broadway to East Broadway by extending bike lane markings through the intersection. Suggestions include a combined bus/bicycle lane, pocket bicycle lanes or protected bicycle lanes.  

	 Consider providing bicycle signals with a Leading Bicycle Interval into the signal phasing in conjunction with future bicycle facilities.  
	 Consider providing bicycle signals with a Leading Bicycle Interval into the signal phasing in conjunction with future bicycle facilities.  

	 Provide bicycle education through public involvement (posters, brochures and classes). Reinstate cyclist outreach/education programs.  
	 Provide bicycle education through public involvement (posters, brochures and classes). Reinstate cyclist outreach/education programs.  


	 Provide bicycle box pavement markings at the stop bars.  
	 Provide bicycle box pavement markings at the stop bars.  
	 Provide bicycle box pavement markings at the stop bars.  


	Safety Concern #3 – Pavement Markings and Signage 
	Signage is inadequate throughout the intersection.  The RSA team noted several signs are currently improperly positioned, undersized and/or turned the wrong way. Specifically, it was noted that “No Turn on Red” signs are small and placed on the opposite corner of the intersection. No yield sign or yield pavement markings are present at the channelized right turn to northbound McGrath Highway from westbound Broadway; and the existing “Yield to Pedestrians on Turn” sign is not visible to drivers due to its po
	While entering the intersection from eastbound Broadway, the lane configuration contains three thru lanes but departing into two thru lanes plus a bicycle lane, which in turn, the bicycle lane becomes a de facto thru lane for vehicles. Entering the intersection on westbound Broadway the lane configuration contains two thru lanes which departs into a large single lane.  
	Advanced lane control signs or wayfinding signs are not present upstream of the intersection, which could result in last minute lane change; as seen in crash numbers 13, 23, 32 and 42.  
	Lastly, during peak hours, the intersection becomes gridlocked.  This is partly due to drivers failing to allow a lead distance from other vehicles upon entering the intersection and a lack of do-not-block-the-box pavement markings to keep the intersection clear.  
	 Enhancements 
	 Confirm all existing signage is compliant with the Manual on Uniform Traffic Control Devices (MUTCD) for placement location, size and text. 
	 Confirm all existing signage is compliant with the Manual on Uniform Traffic Control Devices (MUTCD) for placement location, size and text. 
	 Confirm all existing signage is compliant with the Manual on Uniform Traffic Control Devices (MUTCD) for placement location, size and text. 

	 Assess the lane layout in both directions of Broadway. Evaluate based on traffic counts to determine if dual left turns are needed. Update 
	 Assess the lane layout in both directions of Broadway. Evaluate based on traffic counts to determine if dual left turns are needed. Update 

	striping and signage to match the intended use of 
	striping and signage to match the intended use of 

	each lane.  
	each lane.  

	 Add dotted extension lines for the dual left turn lanes to specify boundaries through the intersection. 
	 Add dotted extension lines for the dual left turn lanes to specify boundaries through the intersection. 

	 Provide a yield sign and yield line at the channelized right turn lane to northbound McGrath. 
	 Provide a yield sign and yield line at the channelized right turn lane to northbound McGrath. 

	 Consider incorporating Do Not Block the Box signage and pavement markings to help eliminate gridlock during peak hours. 
	 Consider incorporating Do Not Block the Box signage and pavement markings to help eliminate gridlock during peak hours. 


	 Provide advanced lane control and/or wayfinding signs prior to the intersection.  
	 Provide advanced lane control and/or wayfinding signs prior to the intersection.  
	 Provide advanced lane control and/or wayfinding signs prior to the intersection.  


	Safety Concern #4 – Traffic Signal Infrastructure 
	 
	Emergency responders noted that the existing preemption sensors occasionally malfunction resulting in delayed response. Solar glare was also reported to be a safety concern as drivers are often temporarily blinded by the morning sun and the damaged retroreflective back plates do not provide sufficient visibility of the signals. The intersection is not coordinated with others within the vicinity and it was observed that drivers tend to avoid the intersection by using Fellsway West as an alternative route.  
	At this intersection 60% of the crashes are rear-end type collisions and are mainly in the northbound/southbound direction on McGrath Highway, as seen in the crash diagrams. Multiple attributes of this intersection can lead to rear-end crashes, firstly, insufficient clearance intervals are present and the team noticed drivers accelerating through the intersection in hopes of avoiding a red light without realizing the queueing that exists upon exiting, leading to rear-end collisions.  Secondly, the cross-sec
	Also noted is that numerous signal faces are missing visors and are outdated.  
	 Enhancements 
	 Update existing pre-emption sensors and maintain them to ensure proper functionality. 
	 Update existing pre-emption sensors and maintain them to ensure proper functionality. 
	 Update existing pre-emption sensors and maintain them to ensure proper functionality. 

	 Replace damaged retroreflective back plates on all existing signal heads. 
	 Replace damaged retroreflective back plates on all existing signal heads. 

	 Evaluate the feasibility of coordinating the signals along McGrath Highway. 
	 Evaluate the feasibility of coordinating the signals along McGrath Highway. 

	 Evaluate the traffic signal phasing and timing to provide appropriate clearing intervals. 
	 Evaluate the traffic signal phasing and timing to provide appropriate clearing intervals. 

	 Analyze the need for an adaptive traffic signal system to help adjust signal timing to accommodate changing traffic patterns and ease congestion. 
	 Analyze the need for an adaptive traffic signal system to help adjust signal timing to accommodate changing traffic patterns and ease congestion. 

	 Replace outdated traffic signals with new MUTCD compliant equipment. 
	 Replace outdated traffic signals with new MUTCD compliant equipment. 

	 Evaluate the placement of the existing signal heads to determine the effect of near-side and far-side signal locations.  
	 Evaluate the placement of the existing signal heads to determine the effect of near-side and far-side signal locations.  


	Safety Concern #5 – Broadway Alignment 
	Lane reductions and multimodal accommodations have recently been incorporated into the layout of East Broadway from the Boston town line to McGrath Highway.  This effort resulted in East Broadway 
	becoming a two-lane road with bicycle lanes, pedestrian bulb-outs, on-street parking and a large landscaped median. Improvements of this nature have not yet been incorporated on Broadway west of the intersection.  
	Enhancements  
	 Consider the feasibility of lane reductions and other 
	 Consider the feasibility of lane reductions and other 
	 Consider the feasibility of lane reductions and other 

	complete-street features on West Broadway to 
	complete-street features on West Broadway to 

	accommodate multimodal transportation. This will 
	accommodate multimodal transportation. This will 

	enhance pedestrian and bicycle safety. 
	enhance pedestrian and bicycle safety. 


	McGrath Highway (Route 28)/Blakeley Avenue 
	Safety Concern #1 – Lack of Pedestrian Accommodations 
	Blakeley Avenue provides direct access to the Super Stop and Shop, which is the only major grocery store in the area attracting a high volume of both pedestrians and vehicles. The intersection currently lacks any pedestrian accommodations for those wanting to cross McGrath Highway.  The audit team observed pedestrians crossing McGrath Highway at unsafe times and entering Foss Park through an undesignated hole in the surrounding fence.  
	It was noted that the City of Somerville has approved plans for the construction of a three story, 75-unit residential building in a portion of the existing Super Stop and Shop parking lot.  It can be expected that this residential building will generate more pedestrian activities and increase the need for improved pedestrian accommodations.  
	 Enhancements 
	 Consider the feasibility of installing a pedestrian crossing of McGrath Highway in compliance with 
	 Consider the feasibility of installing a pedestrian crossing of McGrath Highway in compliance with 
	 Consider the feasibility of installing a pedestrian crossing of McGrath Highway in compliance with 

	AAB/ADA Standards (appropriate pavement markings, pedestrian refuge island size, detectable warning panels, accessible curb ramps, APS push buttons and MUTCD compliant countdown signals).  
	AAB/ADA Standards (appropriate pavement markings, pedestrian refuge island size, detectable warning panels, accessible curb ramps, APS push buttons and MUTCD compliant countdown signals).  


	Safety Concern #2 – Intersection Layout 
	The existing intersection layout prohibits left turns to Blakeley Avenue from southbound McGrath Highway. As discussed in Safety Concern #1, Super Stop and Shop is the only major grocery store in the area and with the addition of the residential apartments, an increase in vehicular traffic will occur.  
	 Enhancements 
	 Conduct a feasibility study to evaluate adding a left turn lane to Blakeley Avenue from southbound McGrath Highway. 
	 Conduct a feasibility study to evaluate adding a left turn lane to Blakeley Avenue from southbound McGrath Highway. 
	 Conduct a feasibility study to evaluate adding a left turn lane to Blakeley Avenue from southbound McGrath Highway. 


	Safety Concern #3 – Traffic Signal Infrastructure 
	The sight distance for drivers approaching the signal at Blakeley Avenue on southbound McGrath Highway includes the signal at Broadway. The consecutive signals can cause driver confusion and cause red light running. Solar glare was reported to be a safety concern as drivers are often temporarily blinded by the morning sun and the damaged retroreflective back plates do not provide sufficient visibility of the signals. 
	Enhancements 
	 Replace damaged retroreflective back plates on all existing signal heads. 
	 Replace damaged retroreflective back plates on all existing signal heads. 
	 Replace damaged retroreflective back plates on all existing signal heads. 

	 Evaluate the placement of the signals at Blakeley Avenue in comparison with the signals at Broadway to 
	 Evaluate the placement of the signals at Blakeley Avenue in comparison with the signals at Broadway to 

	allow for improved sighte lines. 
	allow for improved sighte lines. 


	 
	McGrath Highway (Route 28)/Mystic Avenue (Route 38) 
	This intersection is comprised of four smaller signalized intersections within it. To the north, one signalized intersection is formed by the Fellsway southbound approach and the combination of northbound I-93 off-ramp and Bailey Road. The second signalized intersection is comprised of two southbound Fellsway lanes, two northbound Mystic Avenue thru lanes, three southbound Mystic Avenue lanes. The third signalized intersection is formed by the two thru lanes of southbound Mystic Avenue and the two thru lane
	Safety Concern #1 – Northbound McGrath Highway Tunnel 
	The northbound tunnel is dimly lit even during daylight hours. The audit team noted that two sideswipe crashes (crash numbers 86 and 112), occurred in the tunnel. During the evening peak hours, queues from Wellington Circle, extend through the tunnel.  Emergency responders noted that these queues coupled with the lack of shoulders in the tunnel require that they utilize alternate routes. During rain events the tunnel has been known to experience significant flooding.  
	While the tunnel provides a relatively difficult environment for cyclists including poor lighting and a lack of bicycle-safe catch basin grates, it was noted that bicyclist occasionally utilize the tunnel. 
	Enhancements 
	 Provide additional lighting in the tunnel. 
	 Provide additional lighting in the tunnel. 
	 Provide additional lighting in the tunnel. 

	 Investigate operational modifications to the signals at Wellington Circle to provide better clearance of vehicle queues form the northbound tunnel.   
	 Investigate operational modifications to the signals at Wellington Circle to provide better clearance of vehicle queues form the northbound tunnel.   

	 Investigate improvements to the pump station to better accommodate drainage in moderate to heavy rain events.  
	 Investigate improvements to the pump station to better accommodate drainage in moderate to heavy rain events.  

	 Consider prohibiting cyclists from using the tunnel and provide direction through the intersection using another route.  If cyclist use is not prohibited, consider replacing catch basin grates with bicycle friendly grates.   
	 Consider prohibiting cyclists from using the tunnel and provide direction through the intersection using another route.  If cyclist use is not prohibited, consider replacing catch basin grates with bicycle friendly grates.   


	Safety Concern #2 – Pedestrian and Bicycle Accommodations 
	The portion of this intersection located north of the I-93 viaduct presents a number of pedestrian and bicycle challenges.  First, pedestrian signal indication is provided via 8” vehicle signal heads mounted higher than typical pedestrian signal height. This creates driver and pedestrian confusion, especially at night.  Additionally, the pedestrian paths of travel are not AAB/ADA compliant, with substandard or missing ramps, detectable warning panels and pedestrian pushbutton signal activation.  Pedestrian 
	several pinch points due to pier, wall and obstruction locations.  It should be noted that two pedestrian crashes (crash numbers 106 and 108) occurred in this portion of the intersection.   
	Pedestrian connectivity and routing through the intersection is not intuitive and difficult to identify with an overall lack of pedestrian wayfinding. The Kensington Underpass provides pedestrian access under the I-93 viaduct but is dimly lit and the high speeds of the vehicles make it difficult for pedestrians to cross, even with the flashing yellow beacon present. It is important to note that (as mentioned in Project Location and Description section) a HAWK beacon is under design and to be implemented in 
	As one of the few crossing of I-93 connecting the Assembly Square area with East Somerville, the McGrath Highway/Mystic Avenue intersection serves as a critical link for bicycle connectivity.  However, bicycle accommodations through the intersection are extremely limited.  Bicycle accommodations including bicycle lanes, bicycle accommodating shoulders, bicycle actuated signals, etc. are absent through the intersection area.  Additionally, the number of lanes, wide variety of vehicle movements, and high spee
	Finally, a bus stop for the MBTA’s Route 95 bus is located under the I-93 viaduct.  This bus stop is located on an island and provides no pedestrian accommodations or ADA accessibility. The bus stop sign is located behind the guardrail, waiting passengers would need to climb over the guardrail to access the bus, with the same occurrence with disembarking from the bus. As the guardrail is located at the curb line, only small breaks to access the island are provided.  
	Enhancements 
	 Update all pedestrian crossings to comply with AAB/ADA Standards (appropriate pavement markings, detectable warning panels, accessible ramps, APS push buttons and MUTCD compliant pedestrian signals with countdown that are installed at the compliant height).  
	 Update all pedestrian crossings to comply with AAB/ADA Standards (appropriate pavement markings, detectable warning panels, accessible ramps, APS push buttons and MUTCD compliant pedestrian signals with countdown that are installed at the compliant height).  
	 Update all pedestrian crossings to comply with AAB/ADA Standards (appropriate pavement markings, detectable warning panels, accessible ramps, APS push buttons and MUTCD compliant pedestrian signals with countdown that are installed at the compliant height).  

	 Evaluate pedestrian desire lines to provide connectivity throughout the intersection. 
	 Evaluate pedestrian desire lines to provide connectivity throughout the intersection. 

	 Evaluate pedestrian signal timing to maximize crossing time.  
	 Evaluate pedestrian signal timing to maximize crossing time.  

	 Conduct a study to determine bicycle connectivity through the Assembly Row area to east Somerville. 
	 Conduct a study to determine bicycle connectivity through the Assembly Row area to east Somerville. 


	 Consider relocating the bus stop for the MBTA’s Route 95 to a new location. 
	 Consider relocating the bus stop for the MBTA’s Route 95 to a new location. 
	 Consider relocating the bus stop for the MBTA’s Route 95 to a new location. 

	 Upgrade bus rider accommodations at bus stop to include a proper ADA landing area, accessible ramps, bus shelter and remove the guardrail in the area of the stop.  
	 Upgrade bus rider accommodations at bus stop to include a proper ADA landing area, accessible ramps, bus shelter and remove the guardrail in the area of the stop.  

	 Provide pedestrian wayfinding signage to assist pedestrian travel through the intersection. 
	 Provide pedestrian wayfinding signage to assist pedestrian travel through the intersection. 

	 Upgrade the lighting throughout the Kensington Underpass. 
	 Upgrade the lighting throughout the Kensington Underpass. 


	Safety Concern #3 – Signage 
	The McGrath Highway/Mystic Avenue intersection has numerous conflict points.  Despite this, signing was found to often be located too close to decision points and contain confusing and unintuitive messaging. For example, when driving southbound on Fellsway, the overhead sign provides the Route 28 shield on the left and the I-93 shield on the right, once the driver approaches the decision point, I-93 access is on the left, while Route 28 access is on the right. Along northbound McGrath Highway and under the 
	 
	The channelized right turn lane from southbound McGrath Highway to Bailey Road does not have a yield sign or yield line pavement markings present.  
	Enhancements 
	 Evaluate all existing and proposed signs to be MUTCD compliant for size and placement. 
	 Evaluate all existing and proposed signs to be MUTCD compliant for size and placement. 
	 Evaluate all existing and proposed signs to be MUTCD compliant for size and placement. 

	 Provide advance warning signs for lane designation to ease last minute lane changes.  
	 Provide advance warning signs for lane designation to ease last minute lane changes.  

	 Provide a yield sign for the channelized right turn lane from southbound McGrath Highway to Bailey Road. 
	 Provide a yield sign for the channelized right turn lane from southbound McGrath Highway to Bailey Road. 


	Safety Concern #4 – Pavement Markings 
	At the time of this audit, pavement conditions under the viaduct were poor while striping and crosswalks were significantly faded. Although sideswipe crashes could occur due to lack of pavement markings, none were represented in the crash data. 
	The right turn from northbound McGrath Highway to southbound Mystic Avenue and the channelized right turn 
	lane from southbound McGrath Highway to Bailey Road is lacking yield line pavement markings. 
	When the vehicles traveling northbound in the tunnel return to grade, vehicles from the I-93 off-ramp merge with the tunnel traffic. The merge was observed to be difficult due to lack of pavement markings and the wall from the tunnel obstructing views.  
	Enhancements 
	 Repave the intersection.  
	 Repave the intersection.  
	 Repave the intersection.  

	 Restripe faded crosswalks and striping throughout the intersection. 
	 Restripe faded crosswalks and striping throughout the intersection. 

	 To supplement the guide signs consider installing pavement marking shields to designate lanes prior to decision point. 
	 To supplement the guide signs consider installing pavement marking shields to designate lanes prior to decision point. 

	 Provide appropriate gore striping and proper lane delineation at I-93 off-ramp and Fellsway merge point. 
	 Provide appropriate gore striping and proper lane delineation at I-93 off-ramp and Fellsway merge point. 

	 Provide yield line pavement markings at the right turn from northbound McGrath Highway to southbound Mystic Avenue and the channelized right turn lane from southbound McGrath Highway to Bailey Road. 
	 Provide yield line pavement markings at the right turn from northbound McGrath Highway to southbound Mystic Avenue and the channelized right turn lane from southbound McGrath Highway to Bailey Road. 


	Safety Concern #5 – Traffic Signal Infrastructure 
	Approaching the intersection from southbound McGrath Highway, 54 angle type crashes (including one fatality) have occurred. All crashes have been designated as “failed to stop at the red light” according to the Somerville Police crash data. This gives concern that signals are not visible to drivers or they are observing the wrong signals. An example of this is depicted in image 15, which shows the signal alignment when approaching Mystic Avenue from southbound Fellsway.  
	At this same approach, 16 rear end crashes occurred, this could be due to unsuitable clearance intervals.  
	Signal timing at the four intersections is inefficient and it was observed that drivers will avoid the intersection by rerouting via Fellsway West. For example, the signal timing at the Mystic Avenue/Wheatland Street intersection provided excessive green time to Wheatland Street which exacerbated delays on Mystic Avenue. As the four intersections are all run from one traffic controller, this does not allow for optimal timings or coordination within the study area.  
	Finally, existing signal infrastructure is outdated, retroreflective back plates are missing or damaged, signal heads were severely damaged and/or shields bent, pedestrian signal heads had loose shields, preemption is not present and there is no vehicle detection.  
	Enhancements 
	 Evaluate the feasibility of coordinating the signal system with separate controllers for each intersection. 
	 Evaluate the feasibility of coordinating the signal system with separate controllers for each intersection. 
	 Evaluate the feasibility of coordinating the signal system with separate controllers for each intersection. 

	 Evaluate the traffic signal phasing and timing to provide appropriate clearance intervals. 
	 Evaluate the traffic signal phasing and timing to provide appropriate clearance intervals. 

	 Analyze the need for an adaptive traffic signal system to adjust signal timing to and ease congestion. 
	 Analyze the need for an adaptive traffic signal system to adjust signal timing to and ease congestion. 

	 Provide vehicle detection for all approaches at the intersection to provide dilemma zone detection and improve vehicle operations. 
	 Provide vehicle detection for all approaches at the intersection to provide dilemma zone detection and improve vehicle operations. 

	 Install emergency vehicle preemption. 
	 Install emergency vehicle preemption. 

	 Install (or replace damaged) retroreflective back plates on all existing and future signal heads. 
	 Install (or replace damaged) retroreflective back plates on all existing and future signal heads. 

	 Evaluate the placement of signal pedestals and mast arms to ensure correct visibility.  
	 Evaluate the placement of signal pedestals and mast arms to ensure correct visibility.  

	 Replace damaged signal and pedestrian heads and shields.  
	 Replace damaged signal and pedestrian heads and shields.  


	Safety Concern #6 – Intersection Complexity  
	As mentioned previously, the complexity of this intersection is not intuitive to drivers. For example, “No Left Turn” signs are posted for vehicles entering the intersection from the northbound I-93 off-ramp/Bailey Road. It was observed that vehicles routinely disobeyed the signs and make the left turn to either the I-93 on-ramp or southbound McGrath Highway  
	Approaching the intersection from southbound Mystic Avenue, the right turn radius to southbound McGrath Highway is very large, which allows vehicles to take the turn at higher speeds. Crash numbers 19, 53, 92, 95 and 121 are results from vehicles taking illegal left turns from the center lane while traveling on southbound McGrath Highway to southbound Mystic Avenue. In the current layout, southbound McGrath Highway vehicles whose destination is southbound Mystic Avenue will need to stay to the left at the d
	Concern exists regarding vehicle speed while approaching the intersection from the northbound I-93 off-ramp.  
	Enhancements 
	 Consider allowing for a signal controlled left turn from the northbound I-93 off-ramp/Bailey Road onto southbound McGrath Highway. 
	 Consider allowing for a signal controlled left turn from the northbound I-93 off-ramp/Bailey Road onto southbound McGrath Highway. 
	 Consider allowing for a signal controlled left turn from the northbound I-93 off-ramp/Bailey Road onto southbound McGrath Highway. 

	 Improve advance wayfinding for drivers exiting northbound I-93 and desiring to turn left towards McGrath Highway and Mystic Avenue.   
	 Improve advance wayfinding for drivers exiting northbound I-93 and desiring to turn left towards McGrath Highway and Mystic Avenue.   

	 Reduce radii for southbound Mystic Avenue right turn to southbound McGrath Highway. 
	 Reduce radii for southbound Mystic Avenue right turn to southbound McGrath Highway. 

	 Improve advance signage for southbound Fellsway (Route 28) drivers wishing to turn left onto Mystic Avenue.   
	 Improve advance signage for southbound Fellsway (Route 28) drivers wishing to turn left onto Mystic Avenue.   

	 Install traffic calming measures on the off-ramp from northbound I-93 to reduce speeds of vehicles entering the intersection from that approach (i.e. narrow the ramp with striping and add “Signal Ahead” sign). 
	 Install traffic calming measures on the off-ramp from northbound I-93 to reduce speeds of vehicles entering the intersection from that approach (i.e. narrow the ramp with striping and add “Signal Ahead” sign). 

	 Conduct a feasibility study to provide a simplified intersection design under the I-93 overpass.  Options should include maintaining, modifying, or eliminating the northbound McGrath tunnel, as well as the possibility of adding a southbound tunnel. Such a study would need to include structural analysis to relocate some of the I-93 viaduct piers.  
	 Conduct a feasibility study to provide a simplified intersection design under the I-93 overpass.  Options should include maintaining, modifying, or eliminating the northbound McGrath tunnel, as well as the possibility of adding a southbound tunnel. Such a study would need to include structural analysis to relocate some of the I-93 viaduct piers.  


	Safety Concern #7 – I-93/Bailey Road and Northbound Route 38 Merge 
	During the site visit it was noticed that the merge from northbound I-93 off-ramp/Bailey Road to northbound Mystic Avenue attracts a large volume of vehicles and forms queues. It is striped as a single lane, but it was seen that vehicles form two lanes and a large volume of vehicles traverse across the right travel lane(s) to the left-turn lane to complete a left movement at Temple Street.  
	 
	Enhancements 
	 Conduct a signal warrant study to determine if a signal is warranted at this location. 
	 Conduct a signal warrant study to determine if a signal is warranted at this location. 
	 Conduct a signal warrant study to determine if a signal is warranted at this location. 

	 Provide striping to designate how many lanes are allowed and provided advanced guidesigns for lane designation if necessary. 
	 Provide striping to designate how many lanes are allowed and provided advanced guidesigns for lane designation if necessary. 

	 Evaluate the feasibility of updating the intersection geometry to include an acceleration lane.  
	 Evaluate the feasibility of updating the intersection geometry to include an acceleration lane.  


	 Eliminate the merge ramp and allow vehicles to make a right on northbound Mystic Avenue from southbound McGrath Highway or from the Wheatland Street intersection.  
	 Eliminate the merge ramp and allow vehicles to make a right on northbound Mystic Avenue from southbound McGrath Highway or from the Wheatland Street intersection.  
	 Eliminate the merge ramp and allow vehicles to make a right on northbound Mystic Avenue from southbound McGrath Highway or from the Wheatland Street intersection.  


	Safety Concern #8 – Drainage Issues 
	It was noted by the team that during heavy rain storms, severe ponding forms under the I-93 overpass.  Additionally, overflow from I-93 pours down onto the intersection forming a waterfall, creating a visibility shield. In the winter months the same effect can occur with snow and ice. Lastly, some of the surrounding ground around the existing drainage structures has caved in causing safety concerns to pedestrians, cyclists and vehicles.  
	Enhancements 
	 Investigate stormwater improvements for the intersection and viaduct above to address ponding and the “waterfall” effect.  This could be combined with the tunnel drainage investigation suggested above. 
	 Investigate stormwater improvements for the intersection and viaduct above to address ponding and the “waterfall” effect.  This could be combined with the tunnel drainage investigation suggested above. 
	 Investigate stormwater improvements for the intersection and viaduct above to address ponding and the “waterfall” effect.  This could be combined with the tunnel drainage investigation suggested above. 

	 Evaluate the safety of the sunken drainage structures and update accordingly. 
	 Evaluate the safety of the sunken drainage structures and update accordingly. 


	Safety Concern #9 – Guardrail 
	Throughout the intersection area, guardrail was either missing or severely damaged, causing it to be ineffective.  
	Enhancements 
	 Replace missing and/or damaged guardrail 
	 Replace missing and/or damaged guardrail 
	 Replace missing and/or damaged guardrail 

	throughout the intersection. 
	throughout the intersection. 


	 
	Summary of Road Safety Audit
	Summary of Road Safety Audit
	 

	A summary of the safety concerns and possible enhancements, as identified by the RSA Audit Team can be found in Table 4. The enhancements are then classified by estimated safety payoff, time frame, cost and responsible agency.  Safety payoff estimates are subjective and based on engineering experience. Details about the estimated time frame and cost breakdown is described in Table 3.  
	Table 3: Estimated Time Frame and Costs Breakdown 
	Table
	TR
	TH
	Span
	Time Frame 

	 
	 

	TH
	Span
	Costs 

	Span

	Short-Term 
	Short-Term 
	Short-Term 

	<1 Year 
	<1 Year 

	 
	 

	Low 
	Low 

	<$10,000 
	<$10,000 

	Span

	Mid-Term 
	Mid-Term 
	Mid-Term 

	1-3 Years 
	1-3 Years 

	 
	 

	Medium 
	Medium 

	$10,001-$50,000 
	$10,001-$50,000 

	Span

	Long-Term 
	Long-Term 
	Long-Term 

	>3 Years 
	>3 Years 

	 
	 

	High 
	High 

	>$50,000 
	>$50,000 

	Span


	Table 4: Potential Safety Enhancement Summary 
	Table
	TR
	TH
	Span
	Safety Issue 

	TH
	Span
	Potential Safety Enhancement 

	TH
	Span
	Safety Payoff 

	TH
	Span
	Time Frame 

	TH
	Span
	Cost 

	TH
	Span
	Responsible Agency 

	Span

	McGrath Highway/Broadway 
	McGrath Highway/Broadway 
	McGrath Highway/Broadway 

	Span

	Pedestrian Accommodations 
	Pedestrian Accommodations 
	Pedestrian Accommodations 

	Investigate and fix existing dysfunctional pedestrian signals. 
	Investigate and fix existing dysfunctional pedestrian signals. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Pedestrian Accommodations 
	Pedestrian Accommodations 
	Pedestrian Accommodations 

	Update all pedestrian crossings to comply with AAB/ADA Standards (update crosswalk markings, pedestrian refuge island size, detectable warning panels, APS push buttons and countdown signals). 
	Update all pedestrian crossings to comply with AAB/ADA Standards (update crosswalk markings, pedestrian refuge island size, detectable warning panels, APS push buttons and countdown signals). 

	Medium 
	Medium 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Pedestrian Accommodations 
	Pedestrian Accommodations 
	Pedestrian Accommodations 

	Provide advance pedestrian crossing warning signs at westbound Broadway right slip lane. 
	Provide advance pedestrian crossing warning signs at westbound Broadway right slip lane. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Pedestrian Accommodations 
	Pedestrian Accommodations 
	Pedestrian Accommodations 

	Evaluate locations of existing pushbuttons to ensure the distance from the ramps to pushbutton is compliant. 
	Evaluate locations of existing pushbuttons to ensure the distance from the ramps to pushbutton is compliant. 

	Low 
	Low 

	Short-Term 
	Short-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Pedestrian Accommodations 
	Pedestrian Accommodations 
	Pedestrian Accommodations 

	Conduct a study to determine most appropriate pedestrian phasing (concurrent or exclusive) and timings. 
	Conduct a study to determine most appropriate pedestrian phasing (concurrent or exclusive) and timings. 

	Low 
	Low 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Pedestrian Accommodations 
	Pedestrian Accommodations 
	Pedestrian Accommodations 

	Evaluate existing pedestrian clearance timings and update to be MUTCD compliant. 
	Evaluate existing pedestrian clearance timings and update to be MUTCD compliant. 

	Low 
	Low 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Bicycle Accommodations and Safety 
	Bicycle Accommodations and Safety 
	Bicycle Accommodations and Safety 

	Provide bicycle connectivity along West Broadway to East Broadway by extending bike lane markings through the intersection. Suggestions include a combined bus/bicycle lane, pocket bicycle lanes or protected bicycle lanes. 
	Provide bicycle connectivity along West Broadway to East Broadway by extending bike lane markings through the intersection. Suggestions include a combined bus/bicycle lane, pocket bicycle lanes or protected bicycle lanes. 

	Medium 
	Medium 

	Mid-Term 
	Mid-Term 

	High 
	High 

	MassDOT 
	MassDOT 

	Span


	Table
	TR
	TH
	Span
	Safety Issue 

	TH
	Span
	Potential Safety Enhancement 

	TH
	Span
	Safety Payoff 

	TH
	Span
	Time Frame 

	TH
	Span
	Cost 

	TH
	Span
	Responsible Agency 

	Span

	Bicycle Accommodations and Safety 
	Bicycle Accommodations and Safety 
	Bicycle Accommodations and Safety 

	Consider providing bicycle signals with a Leading Bicycle Interval into the signal phasing in conjunction with future bicycle facilities. 
	Consider providing bicycle signals with a Leading Bicycle Interval into the signal phasing in conjunction with future bicycle facilities. 

	High 
	High 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Bicycle Accommodations and Safety 
	Bicycle Accommodations and Safety 
	Bicycle Accommodations and Safety 

	Provide bicycle education through public involvement (posters, brochures and classes). Reinstate cyclist outreach/education programs. 
	Provide bicycle education through public involvement (posters, brochures and classes). Reinstate cyclist outreach/education programs. 

	High 
	High 

	Long-Term 
	Long-Term 

	Medium 
	Medium 

	MassDOT/City of Somerville 
	MassDOT/City of Somerville 

	Span

	Bicycle Accommodations and Safety 
	Bicycle Accommodations and Safety 
	Bicycle Accommodations and Safety 

	Provide bicycle box pavement markings at the stop bars. 
	Provide bicycle box pavement markings at the stop bars. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Pavement Markings and Signage 
	Pavement Markings and Signage 
	Pavement Markings and Signage 

	Confirm all existing signage is compliant with the Manual on Uniform Traffic Control Devices (MUTCD) for placement location, size and text. 
	Confirm all existing signage is compliant with the Manual on Uniform Traffic Control Devices (MUTCD) for placement location, size and text. 

	High 
	High 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Pavement Markings and Signage 
	Pavement Markings and Signage 
	Pavement Markings and Signage 

	Assess the lane layout in both directions of Broadway. Evaluate based on traffic counts to determine if dual left turns are needed. Update striping and signage to match the intended use of each lane. 
	Assess the lane layout in both directions of Broadway. Evaluate based on traffic counts to determine if dual left turns are needed. Update striping and signage to match the intended use of each lane. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Pavement Markings and Signage 
	Pavement Markings and Signage 
	Pavement Markings and Signage 

	Add dotted extension lines for the dual left turn lanes to specify boundaries through the intersection. 
	Add dotted extension lines for the dual left turn lanes to specify boundaries through the intersection. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Pavement Markings and Signage 
	Pavement Markings and Signage 
	Pavement Markings and Signage 

	Provide a yield sign and yield line at the channelize right turn lane to northbound McGrath. 
	Provide a yield sign and yield line at the channelize right turn lane to northbound McGrath. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Pavement Markings and Signage 
	Pavement Markings and Signage 
	Pavement Markings and Signage 

	Consider incorporating Do Not Block the Box signage and pavement markings to help eliminate gridlock during peak hours. 
	Consider incorporating Do Not Block the Box signage and pavement markings to help eliminate gridlock during peak hours. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span
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	Span

	Pavement Markings and Signage 
	Pavement Markings and Signage 
	Pavement Markings and Signage 

	Provide advanced lane control and/or wayfinding signs prior to the intersection. 
	Provide advanced lane control and/or wayfinding signs prior to the intersection. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Update existing pre-emption sensors and maintain them to ensure proper functionality. 
	Update existing pre-emption sensors and maintain them to ensure proper functionality. 

	High 
	High 

	Short-Term 
	Short-Term 

	High 
	High 

	MassDOT 
	MassDOT 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Replace damaged retroreflective back plates on all existing signal heads. 
	Replace damaged retroreflective back plates on all existing signal heads. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Evaluate the feasibility of coordinating the signals along McGrath Highway. 
	Evaluate the feasibility of coordinating the signals along McGrath Highway. 

	Medium 
	Medium 

	Long-Term 
	Long-Term 

	High 
	High 

	MassDOT 
	MassDOT 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Evaluate the traffic signal phasing and timing to provide appropriate clearing intervals between intersections. 
	Evaluate the traffic signal phasing and timing to provide appropriate clearing intervals between intersections. 

	Medium 
	Medium 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Analyze the need for an adaptive traffic signal system to help adjust signal timing to accommodate changing traffic patterns and ease congestion. 
	Analyze the need for an adaptive traffic signal system to help adjust signal timing to accommodate changing traffic patterns and ease congestion. 

	Medium 
	Medium 

	Long-Term 
	Long-Term 

	High 
	High 

	MassDOT 
	MassDOT 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Replace outdated traffic signals with new MUTCD compliant equipment. 
	Replace outdated traffic signals with new MUTCD compliant equipment. 

	Medium 
	Medium 

	Long-Term 
	Long-Term 

	High 
	High 

	MassDOT 
	MassDOT 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Evaluate the placement of the existing signal heads to determine the effect of near-side and far-side signal locations. 
	Evaluate the placement of the existing signal heads to determine the effect of near-side and far-side signal locations. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Broadway Alignment 
	Broadway Alignment 
	Broadway Alignment 

	Consider lane reductions and other complete-street features on West Broadway to accommodate multimodal transportation. This will enhance pedestrian and bicycle safety 
	Consider lane reductions and other complete-street features on West Broadway to accommodate multimodal transportation. This will enhance pedestrian and bicycle safety 

	High 
	High 

	Long-Term 
	Long-Term 

	High 
	High 

	MassDOT 
	MassDOT 

	Span
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	Span

	McGrath Highway/Blakeley Avenue 
	McGrath Highway/Blakeley Avenue 
	McGrath Highway/Blakeley Avenue 

	Span

	Lack of Pedestrian Accommodations 
	Lack of Pedestrian Accommodations 
	Lack of Pedestrian Accommodations 

	Consider the feasibility of installing a pedestrian crossing of McGrath Highway in compliance with AAB/ADA Standards (appropriate pavement markings, pedestrian refuge island size, detectable warning panels, accessible curb ramps, APS push buttons and MUTCD compliant countdown signals). 
	Consider the feasibility of installing a pedestrian crossing of McGrath Highway in compliance with AAB/ADA Standards (appropriate pavement markings, pedestrian refuge island size, detectable warning panels, accessible curb ramps, APS push buttons and MUTCD compliant countdown signals). 

	Medium 
	Medium 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Intersection Layout 
	Intersection Layout 
	Intersection Layout 

	Conduct a feasibility study to consider adding a left turn lane to Blakeley Avenue from southbound McGrath Highway. 
	Conduct a feasibility study to consider adding a left turn lane to Blakeley Avenue from southbound McGrath Highway. 

	Low 
	Low 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Replace damaged retroreflective back plates on all existing signal heads. 
	Replace damaged retroreflective back plates on all existing signal heads. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Evaluate the placement of the signals at Blakeley Avenue in comparison with the signals at Broadway to allow for improved sight lines. 
	Evaluate the placement of the signals at Blakeley Avenue in comparison with the signals at Broadway to allow for improved sight lines. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	McGrath Highway/Mystic Avenue 
	McGrath Highway/Mystic Avenue 
	McGrath Highway/Mystic Avenue 

	Span

	Northbound McGrath Highway Tunnel 
	Northbound McGrath Highway Tunnel 
	Northbound McGrath Highway Tunnel 

	Provide additional lighting in the tunnel. 
	Provide additional lighting in the tunnel. 

	High 
	High 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Northbound McGrath Highway Tunnel 
	Northbound McGrath Highway Tunnel 
	Northbound McGrath Highway Tunnel 

	Investigate operational modifications to the signals at Wellington Circle to provide better clearance of vehicle queues form the northbound tunnel.   
	Investigate operational modifications to the signals at Wellington Circle to provide better clearance of vehicle queues form the northbound tunnel.   

	Medium 
	Medium 

	Long-Term 
	Long-Term 

	High 
	High 

	MassDOT 
	MassDOT 

	Span
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	Northbound McGrath Highway Tunnel 
	Northbound McGrath Highway Tunnel 
	Northbound McGrath Highway Tunnel 

	Investigate improvements to the pump station to better accommodate drainage in moderate to heavy rain events. 
	Investigate improvements to the pump station to better accommodate drainage in moderate to heavy rain events. 

	Medium 
	Medium 

	Long-Term 
	Long-Term 

	High 
	High 

	MassDOT 
	MassDOT 

	Span

	Northbound McGrath Highway Tunnel 
	Northbound McGrath Highway Tunnel 
	Northbound McGrath Highway Tunnel 

	Consider prohibiting cyclists from using the tunnel and provide direction through the intersection using another route.  If cyclist use is not prohibited, consider replacing catch basin grates with bicycle friendly grates.   
	Consider prohibiting cyclists from using the tunnel and provide direction through the intersection using another route.  If cyclist use is not prohibited, consider replacing catch basin grates with bicycle friendly grates.   

	High 
	High 

	Short-Term 
	Short-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 

	Update all pedestrian crossings to comply with AAB/ADA Standards (appropriate pavement markings, detectable warning panels, accessible ramps, APS push buttons and MUTCD compliant pedestrian signals with countdown that are installed at the compliant height). 
	Update all pedestrian crossings to comply with AAB/ADA Standards (appropriate pavement markings, detectable warning panels, accessible ramps, APS push buttons and MUTCD compliant pedestrian signals with countdown that are installed at the compliant height). 

	Medium 
	Medium 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 

	Evaluate pedestrian desire lines to provide connectivity throughout the intersection. 
	Evaluate pedestrian desire lines to provide connectivity throughout the intersection. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 

	Evaluate pedestrian signal timing to maximize crossing time. 
	Evaluate pedestrian signal timing to maximize crossing time. 

	Low 
	Low 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 

	Conduct a study to determine bicycle connectivity through the Assembly Row area to east Somerville. 
	Conduct a study to determine bicycle connectivity through the Assembly Row area to east Somerville. 

	High 
	High 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 

	Consider relocating the bus stop for the MBTA’s Route 95 to a new location. 
	Consider relocating the bus stop for the MBTA’s Route 95 to a new location. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Medium 
	Medium 

	MBTA 
	MBTA 

	Span
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	Span

	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 

	Upgrade bus rider accommodations at bus stop to include a proper ADA landing area, accessible ramps, bus shelter and remove the guardrail in the area of the stop. 
	Upgrade bus rider accommodations at bus stop to include a proper ADA landing area, accessible ramps, bus shelter and remove the guardrail in the area of the stop. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MBTA 
	MBTA 

	Span

	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 

	Provide pedestrian wayfinding signage to offer a safe and easy transition through the intersection. 
	Provide pedestrian wayfinding signage to offer a safe and easy transition through the intersection. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 
	Pedestrian and Bicycle Accommodations 

	Upgrade the lighting throughout the Kensington Underpass. 
	Upgrade the lighting throughout the Kensington Underpass. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Signage 
	Signage 
	Signage 

	Evaluate all existing and proposed signs to be MUTCD compliant for size and placement. 
	Evaluate all existing and proposed signs to be MUTCD compliant for size and placement. 

	High 
	High 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT/DCR 
	MassDOT/DCR 

	Span

	Signage 
	Signage 
	Signage 

	Provide advance warning signs for lane designation to ease last minute lane changes. 
	Provide advance warning signs for lane designation to ease last minute lane changes. 

	High 
	High 

	Mid-Term 
	Mid-Term 

	Low 
	Low 

	MassDOT/DCR 
	MassDOT/DCR 

	Span

	Signage 
	Signage 
	Signage 

	Provide a yield sign for the channelized right turn lane from southbound McGrath Highway to Bailey Road. 
	Provide a yield sign for the channelized right turn lane from southbound McGrath Highway to Bailey Road. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT/DCR 
	MassDOT/DCR 

	Span

	Pavement Markings 
	Pavement Markings 
	Pavement Markings 

	Repave the intersection. 
	Repave the intersection. 

	Low 
	Low 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	MassDOT/DCR 
	MassDOT/DCR 

	Span

	Pavement Markings 
	Pavement Markings 
	Pavement Markings 

	Restripe faded crosswalks and striping throughout the intersection. 
	Restripe faded crosswalks and striping throughout the intersection. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT/DCR 
	MassDOT/DCR 

	Span

	Pavement Markings 
	Pavement Markings 
	Pavement Markings 

	To supplement the guide signs consider installing pavement marking shields to designate lanes prior to decision point. 
	To supplement the guide signs consider installing pavement marking shields to designate lanes prior to decision point. 

	High 
	High 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT/DCR 
	MassDOT/DCR 

	Span

	Pavement Markings 
	Pavement Markings 
	Pavement Markings 

	Provide appropriate gore striping and proper lane delineation at I-93 off-ramp and Fellsway merge point. 
	Provide appropriate gore striping and proper lane delineation at I-93 off-ramp and Fellsway merge point. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT/DCR 
	MassDOT/DCR 

	Span
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	Span

	Pavement Markings 
	Pavement Markings 
	Pavement Markings 

	Provide yield line pavement markings at the right turn from northbound McGrath Highway to southbound Mystic Avenue and the channelized right turn lane from southbound McGrath Highway to Bailey Road. 
	Provide yield line pavement markings at the right turn from northbound McGrath Highway to southbound Mystic Avenue and the channelized right turn lane from southbound McGrath Highway to Bailey Road. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT/DCR 
	MassDOT/DCR 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Evaluate the feasibility of coordinating the signal system with separate controllers for each intersection. 
	Evaluate the feasibility of coordinating the signal system with separate controllers for each intersection. 

	Medium 
	Medium 

	Long-Term 
	Long-Term 

	High 
	High 

	DCR 
	DCR 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Evaluate the traffic signal phasing and timing to provide appropriate clearing intervals. 
	Evaluate the traffic signal phasing and timing to provide appropriate clearing intervals. 

	Medium 
	Medium 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	DCR 
	DCR 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Analyze the need for an adaptive traffic signal system to adjust signal timing to and ease congestion. 
	Analyze the need for an adaptive traffic signal system to adjust signal timing to and ease congestion. 

	Medium 
	Medium 

	Long-Term 
	Long-Term 

	High 
	High 

	DCR 
	DCR 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Provide vehicle detection for all approaches at the intersection to provide dilemma zone detection and improve vehicle operations. 
	Provide vehicle detection for all approaches at the intersection to provide dilemma zone detection and improve vehicle operations. 

	Low 
	Low 

	Mid-Term 
	Mid-Term 

	High 
	High 

	DCR 
	DCR 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Install emergency vehicle preemption. 
	Install emergency vehicle preemption. 

	High 
	High 

	Mid-Term 
	Mid-Term 

	High 
	High 

	DCR 
	DCR 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Install (or replace damaged) retroreflective back plates on all existing and future signal heads. 
	Install (or replace damaged) retroreflective back plates on all existing and future signal heads. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	DCR 
	DCR 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Evaluate the placement of signal pedestals and mastarms to ensure correct visibility. 
	Evaluate the placement of signal pedestals and mastarms to ensure correct visibility. 

	Medium 
	Medium 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	DCR 
	DCR 

	Span

	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 
	Traffic Signal Infrastructure 

	Replace damaged signal and pedestrian heads and shields. 
	Replace damaged signal and pedestrian heads and shields. 

	Low 
	Low 

	Short-Term 
	Short-Term 

	Low 
	Low 

	DCR 
	DCR 

	Span
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	Span

	Intersection Complexity 
	Intersection Complexity 
	Intersection Complexity 

	Consider allowing for a signal controlled left turn from the northbound I-93 off-ramp/Bailey Road onto southbound McGrath Highway. 
	Consider allowing for a signal controlled left turn from the northbound I-93 off-ramp/Bailey Road onto southbound McGrath Highway. 

	High 
	High 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Intersection Complexity 
	Intersection Complexity 
	Intersection Complexity 

	Improve advance wayfinding for drivers exiting northbound I-93 and desiring to turn left towards McGrath Highway and Mystic Avenue. 
	Improve advance wayfinding for drivers exiting northbound I-93 and desiring to turn left towards McGrath Highway and Mystic Avenue. 

	High 
	High 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Intersection Complexity 
	Intersection Complexity 
	Intersection Complexity 

	Reduce radii for southbound Mystic Avenue right turn to southbound McGrath Highway. 
	Reduce radii for southbound Mystic Avenue right turn to southbound McGrath Highway. 

	Medium 
	Medium 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Intersection Complexity 
	Intersection Complexity 
	Intersection Complexity 

	Improve advance signage for southbound Fellsway (Route 28) drivers wishing to turn left onto Mystic Avenue. 
	Improve advance signage for southbound Fellsway (Route 28) drivers wishing to turn left onto Mystic Avenue. 

	High 
	High 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Intersection Complexity 
	Intersection Complexity 
	Intersection Complexity 

	Install traffic calming measures on the off-ramp from northbound I-93 to reduce speeds of vehicles entering the intersection from that approach (i.e. narrow the ramp with striping and add “Signal Ahead” sign). 
	Install traffic calming measures on the off-ramp from northbound I-93 to reduce speeds of vehicles entering the intersection from that approach (i.e. narrow the ramp with striping and add “Signal Ahead” sign). 

	High 
	High 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	Intersection Complexity 
	Intersection Complexity 
	Intersection Complexity 

	Conduct a feasibility study to provide a simplified intersection design under the I-93 overpass.   
	Conduct a feasibility study to provide a simplified intersection design under the I-93 overpass.   

	High 
	High 

	Long-Term 
	Long-Term 

	High 
	High 

	MassDOT 
	MassDOT 

	Span

	I-93/Bailey Road and Northbound Route 38 Merge 
	I-93/Bailey Road and Northbound Route 38 Merge 
	I-93/Bailey Road and Northbound Route 38 Merge 

	Conduct a signal warrant study to determine if a signal is warranted at this location. 
	Conduct a signal warrant study to determine if a signal is warranted at this location. 

	Medium 
	Medium 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span
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	I-93/Bailey Road and Northbound Route 38 Merge 
	I-93/Bailey Road and Northbound Route 38 Merge 
	I-93/Bailey Road and Northbound Route 38 Merge 

	Provide striping to designate how many lanes are allowed and provided advanced guidesigns for lane designation if necessary. 
	Provide striping to designate how many lanes are allowed and provided advanced guidesigns for lane designation if necessary. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT 
	MassDOT 

	Span

	I-93/Bailey Road and Northbound Route 38 Merge 
	I-93/Bailey Road and Northbound Route 38 Merge 
	I-93/Bailey Road and Northbound Route 38 Merge 

	Evaluate the feasibility of updating the intersection geometry to include an acceleration lane. 
	Evaluate the feasibility of updating the intersection geometry to include an acceleration lane. 

	Medium 
	Medium 

	Long-Term 
	Long-Term 

	High 
	High 

	MassDOT 
	MassDOT 

	Span

	I-93/Bailey Road and Northbound Route 38 Merge 
	I-93/Bailey Road and Northbound Route 38 Merge 
	I-93/Bailey Road and Northbound Route 38 Merge 

	Eliminate the merge ramp and allow vehicles to make a right on northbound Mystic Avenue from southbound McGrath Highway or from the Wheatland Street intersection. 
	Eliminate the merge ramp and allow vehicles to make a right on northbound Mystic Avenue from southbound McGrath Highway or from the Wheatland Street intersection. 

	Medium 
	Medium 

	Long-Term 
	Long-Term 

	High 
	High 

	MassDOT 
	MassDOT 

	Span

	Drainage  
	Drainage  
	Drainage  

	Investigate stormwater improvements to address ponding and the “waterfall” effect from the I-93 overpass. 
	Investigate stormwater improvements to address ponding and the “waterfall” effect from the I-93 overpass. 

	High 
	High 

	Short-Term 
	Short-Term 

	Medium 
	Medium 

	MassDOT 
	MassDOT 

	Span

	Drainage 
	Drainage 
	Drainage 

	Evaluate the safety of the sunken drainage structures and update accordingly. 
	Evaluate the safety of the sunken drainage structures and update accordingly. 

	Medium 
	Medium 

	Mid-Term 
	Mid-Term 

	Medium 
	Medium 

	MassDOT/DCR 
	MassDOT/DCR 

	Span

	Guardrail 
	Guardrail 
	Guardrail 

	Replace missing and/or damaged guardrail throughout the intersection. 
	Replace missing and/or damaged guardrail throughout the intersection. 

	Medium 
	Medium 

	Short-Term 
	Short-Term 

	Low 
	Low 

	MassDOT/DCR 
	MassDOT/DCR 

	Span
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	Road Safety Audit Somerville, MA Route 28 / Broadway & Route 28/ Route 38 Meeting Location: La Quinta Inn & Suites 23 Cummings St, Somerville, MA Thursday, December 8, 2016 9:00 AM – 3:00 PM Type of meeting: Attendees: Please bring: 9:00 AM 9:15 AM 11:00 AM 12:00 PM 1:30 PM High Crash Location – Road Safety Audit Invited Participants to Comprise a Multidisciplinary Team Thoughts and Enthusiasm!! Welcome and Introductions Discussion of Safety Issues Route 28 and Broadway  Crash history, Speed Regulations – 
	Route 28 and Route 38  Discuss observations and finalize safety issue areas  Discuss potential improvements and finalize recommendations 3:00 PM Adjourn for the Day – but the RSA has not ended 
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	Route 28 and Route 38  Discuss observations and finalize safety issue areas  Discuss potential improvements and finalize recommendations 3:00 PM Adjourn for the Day – but the RSA has not ended 

	Instructions for Participants:  Before attending the RSA on December 8, 2016, participants are encouraged to drive/walk 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 R
	Instructions for Participants:  Before attending the RSA on December 8, 2016, participants are encouraged to drive/walk 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 R
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	Sect
	Date: December 8, 2016 Location: Somerville, MA 
	Audit Team Members 
	Audit Team Members 
	Audit Team Members 
	Agency/Affiliation 
	Email Address 
	Phone Number 

	Elsa Chan 
	Elsa Chan 
	MassDOT Traffic Safety 
	Elsa.chan@state.ma.us 
	857-368-9648 

	Adam Prichard 
	Adam Prichard 
	MassDOT Traffic Safety 
	Adam.Prichard@state.ma.us 
	857-368-9620 

	Kevin T. Fitzgerald 
	Kevin T. Fitzgerald 
	MassDOT Traffic Safety 
	Kevin.T.Fitzgerald@state.ma.us 
	857-368-9616 

	Connor Keating 
	Connor Keating 
	MassDOT Traffic Safety 
	Connor.Keating@state.ma.us 
	857-368-9646 

	Brian Levine 
	Brian Levine 
	MassDOT Projects, District 4 
	Brian.Levine@state.ma.us 
	978-578-0280 

	Sara Timoner 
	Sara Timoner 
	MassDOT Traffic, District 4 
	Sara.Timoner@state.ma.us 
	781-641-8435 

	Michael Trepanier 
	Michael Trepanier 
	MassDOT Highway 
	michael.trepanier@state.ma.us 
	857-368-8828 

	Adam Polinski 
	Adam Polinski 
	Somerville – OSPCD 
	APolinski@somervillema.gov 
	617-625-6600 

	Brad Rawson 
	Brad Rawson 
	Somerville, Planner 
	BRawson@somervillema.gov 
	617-625-6600 

	Charlie Breen 
	Charlie Breen 
	Somerville Fire Department 
	CBreen@somervillema.gov 
	617-623-1700 

	Rick Gilberti 
	Rick Gilberti 
	Somerville Police Department 
	RGilberti@police.somerville.ma.us 
	617-625-1600 

	John Gobiel 
	John Gobiel 
	Somerville Police Department 
	JGobiel@police.somerville.ma.us 
	617-625-1600 

	Val Soroka 
	Val Soroka 
	DCR 
	Val.Soroka@state.ma.us 
	617-626-4942 

	Bill Kuttner 
	Bill Kuttner 
	CTPS 
	BKuttner@ctps.org 
	857-702-3671 

	Brendan Kearney 
	Brendan Kearney 
	WalkBoston 
	BKearney@walkboston.org 
	617-367-9255 

	Erica Satin-Hernandez 
	Erica Satin-Hernandez 
	ShapeUp Somerville 
	ESHernandez@somervillema.gov 
	617-625-6600 x 4321 

	Matt Starkey 
	Matt Starkey 
	McMahon Associates 
	MStarkey@McMahonAssociates.com 
	617-556-0020 

	Cara Pirkey 
	Cara Pirkey 
	HNTB Corporation 
	CPirkey@HNTB.com 
	617-532-2257 

	Mark Kolonoski 
	Mark Kolonoski 
	HNTB Corporation 
	MKolonoski@HNTB.com 
	617-532-2351 

	Topher Smith 
	Topher Smith 
	HNTB Corporation 
	CRSmith@HNTB.com 
	617-532-2225 
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	Figure
	Crash Data Summary Table 
	McGrath Highway (Route 28) at Broadway, Somerville, MA 2012-2015 
	Crash Diagram Ref # 1 
	Crash Diagram Ref # 1 
	Crash Diagram Ref # 1 
	Crash Date m/d/y 1/21/12 
	Crash Day Saturday 
	Time of Day 8:45 AM 
	Type Rear-end Manner of Collision 
	Type Daylight Light Condition 
	Type Snow Weather Condition 
	Type Snow Road Surface 
	Type Swerving or avoiding due to wind, slippery surface, vehicle, object, non-motorist in roadway, etc. Driver Contributing Code 
	D1 D2 30 41 Ages 
	D3 
	Comments V1 rear-ended V2 as V1 couldn't stop in time on the snow covered road. 

	2 
	2 
	1/26/12 
	Thursday 
	3:35 PM 
	Rear-end 
	Daylight 
	Unknown 
	Dry 
	No Improper Driving 
	38 
	47 
	V1 attempted to change lanes V2 was unable to stop and rear-ended V1. 

	3 
	3 
	3/19/12 
	Monday 
	11:49 PM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	Followed too closely 
	26 
	21 
	V2 was attempting to make a left turn on Broadway while rear ended by V1. 

	4 
	4 
	3/21/12 
	Wednesday 
	11:45 AM 
	Rear-end 
	Daylight 
	Cloudy 
	Dry 
	Followed too closely 
	70 
	49 
	V1 was turning left onto Broadway EB when an unknown vehicle on Broadway EB ran through the red light, V1 stopped and V2 rear-ended V1. 

	5 
	5 
	4/8/12 
	Sunday 
	9:18 PM 
	Rear-end 
	Dark - lighted roadway 
	Unknown 
	Dry 
	Other improper action 
	46 
	68 
	40 
	V3 and V2 stopped at a red traffic signal when V1 rear-ended V2, causing V2 to rear-end V1. 

	6 
	6 
	5/30/12 
	Wednesday 
	7:05 PM 
	Rear-end 
	Daylight 
	Cloudy 
	Dry 
	Unknown 
	UNK 
	UNK 
	V1 brake failed and struck V2 in the rear. 

	7 
	7 
	8/11/12 
	Saturday 
	6:19 PM 
	Single Vehicle Crash 
	Daylight 
	Clear 
	Dry 
	Failed to yield right of way 
	68 
	23 
	Cyclist traveling WB on Broadway ran into a parked vehicle's open door. 

	8 
	8 
	9/28/12 
	Friday 
	10:38 AM 
	Angle 
	Daylight 
	Cloudy 
	Wet 
	Failed to yield right of way 
	29 
	31 
	V2 had the green light but failed to yield for V1, an emergency vehicle (Police cruiser with emergency light and siren activated). 

	9 
	9 
	10/10/12 
	Wednesday 
	8:48 AM 
	Rear-end 
	Daylight 
	Unknown 
	Wet 
	Other improper action 
	23 
	40 
	V2 slowed down and V1 did not stop in time and rear-ended V2. 

	10 
	10 
	11/22/12 
	Thursday 
	8:05 PM 
	Rear-end 
	Dark - lighted roadway 
	Unknown 
	Dry 
	No Improper Driving 
	67 
	31 
	V2 had the green light but yielded for passing emergency vehicle (EMS) V2 was rear ended by V1. 

	11 
	11 
	12/10/12 
	Monday 
	12:40 PM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Inattention 
	26 
	25 
	V1 rear-ended V2. 

	12 
	12 
	12/17/12 
	Monday 
	5:00 PM 
	Rear-end 
	Dark - lighted roadway 
	Sleet, Hail, Freezing Rain 
	Wet 
	Followed too closely 
	42 
	21 
	V1 slowed due to a red light at the intersection, V2 failed to stop and rear-ended V1 

	13 
	13 
	1/18/13 
	Friday 
	5:11 AM 
	Sideswipe, same direction 
	Dark - lighted roadway 
	Cloudy 
	Dry 
	Operating Vehicle in erratic, reckless, careless, negligent, or aggressive manner 
	28 
	34 
	V2 struck V1's driver side while attempting to change lanes on Broadway WB. 

	14 
	14 
	1/31/13 
	Thursday 
	12:14 AM 
	Single Vehicle Crash 
	Dark - lighted roadway 
	Rain 
	Wet 
	Disregarded traffic signs, signals, road markings 
	UNK 
	32 
	Pedestrian was crossing in the crosswalk with pedestrian WALK signal, stuck by an unknown vehicle from Broadway EB 

	15 
	15 
	4/1/13 
	Monday 
	7:32 AM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Followed too closely 
	29 
	24 
	V2 stopped suddenly to avoid an unknown, late turning vehicle. V2 was struck in the rear by V1 

	16 
	16 
	4/5/13 
	Friday 
	7:30 PM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	Followed too closely 
	26 
	39 
	V2 stopped due to a red traffic signal when V1 rear-ended V2. 

	17 
	17 
	5/20/13 
	Monday 
	3:35 PM 
	Sideswipe, same direction 
	Daylight 
	Clear 
	Dry 
	53 
	23 
	30 
	V1, a tow truck, rear-ended V4 and V3 in between two lanes. 

	18 
	18 
	6/7/13 
	Friday 
	5:05 PM 
	Single Vehicle Crash 
	Daylight 
	Rain 
	Wet 
	53 
	23 
	30 
	V2 stopped to allow an unknown vehicle to exit the Dunkin' Donuts parking lot, V1 rear-ended V2. 

	19 
	19 
	9/12/13 
	Thursday 
	1:30 AM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	Followed too closely 
	40 
	26 
	V2 stopped for red traffic light was rear ended by V1 whom failed to stop in time 

	20 
	20 
	10/19/13 
	Saturday 
	2:45 PM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Followed too closely 
	26 
	29 
	V3 stopped due to traffic. V2 stopped behind V3 when V1 rear-ended V2 pushing V2 into V3. 

	21 
	21 
	10/20/13 
	7:15 PM 
	Rear-end 
	Dark - lighted roadway 
	25 
	35 
	V1 was stopping for the light at the intersection when V2 did not stop in time and rear-ended V1. 

	22 
	22 
	11/4/13 
	Monday 
	1:07 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Unknown 
	39 
	V1 struck pedestrian on wheelchair crossing North on Broadway. 


	Crash Data Summary Table 
	McGrath Highway (Route 28) at Broadway, Somerville, MA 2012-2015 
	Crash Diagram Ref # 23 
	Crash Diagram Ref # 23 
	Crash Diagram Ref # 23 
	Crash Date m/d/y 11/22/13 
	Crash Day Friday 
	Time of Day 8:00 PM 
	Type Manner of Collision Sideswipe, same direction 
	Type Light Condition Dark - lighted roadway 
	Type Weather Condition Cloudy 
	Type Road Surface Wet 
	Type Driver Contributing Code Failure to keep in proper lane or running off road 
	D1 D2 Ages 58 33 
	D3 
	Comments V1 attempted to take a right turn from the middle lane, subsequently, V1 side swiped V2. 

	24 
	24 
	11/26/13 
	Tuesday 
	8:53 PM 
	Angle 
	Dark - lighted roadway 
	Rain 
	Wet 
	Other improper action 
	22 
	40 
	V1 lost control while turning and came into the path of V2, subsequently, V2 struck V1. 

	25 
	25 
	12/10/13 
	Tuesday 
	8:30 PM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	Physical Impairment 
	34 
	54 
	30 
	V1 was driving under the influence and rear-ended V2, which hit V3, which hit V4, which hit V5. 

	26 
	26 
	12/30/13 
	Monday 
	12:30 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	No Improper Driving 
	35 
	47 
	V1, a police cruiser, was crossing Route 28 without siren and struck V2 that was crossing Broadway St. V1 did not see V2 due to other traffic blocking the view. 

	27 
	27 
	1/2/14 
	Thursday 
	6:15 PM 
	Angle 
	Dark - lighted roadway 
	Snow 
	Snow 
	Made an improper turn 
	33 
	49 
	V1 tried to make a U-turn from the outer left turn lane and struck V1 that was turning from the inner left turn lane 

	28 
	28 
	1/10/14 
	Friday 
	7:10 PM 
	Rear-end 
	Dark - lighted roadway 
	Cloudy 
	Wet 
	No Improper Driving 
	26 
	UNK 
	V1 stopped for traffic and was rear ended by V2. 

	29 
	29 
	2/12/14 
	Wednesday 
	3:05 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Failure to keep in proper lane or running off road 
	21 
	64 
	37 
	V1 changed lanes striking V2, subsequently, V2 stopped quickly and V3 rear-ended V2. 

	30 
	30 
	5/10/14 
	Saturday 
	8:40 PM 
	Rear-end 
	Dark - lighted roadway 
	Rain 
	Wet 
	Followed too closely 
	57 
	26 
	V1 stopped for a red light and V2 did not stop in time, rear-ending V1. 

	31 
	31 
	6/13/14 
	Friday 
	3:10 PM 
	Rear-end 
	Daylight 
	Cloudy 
	Wet 
	No Improper Driving 
	37 
	44 
	V1 stopped for a red light and V2 did not stop in time, rear-ending V1. 

	32 
	32 
	8/8/14 
	Friday 
	6:15 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	51 
	71 
	V2 attempted to turn left from a straight only lane, striking V1 that was going straight. 

	33 
	33 
	8/17/14 
	Sunday 
	12:58 PM 
	Rear-end 
	Daylight 
	Unknown 
	Dry 
	Inattention 
	74 
	73 
	63 
	V2 and V3 were slowing due to traffic, V1 rear-ended V2 causing V2 to rear-end V3. 

	34 
	34 
	8/19/14 
	Tuesday 
	5:40 PM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Followed too closely 
	24 
	32 
	23 
	V1 and V2 were stopped due to traffic, V3 rear-ended V2 causing V2 to rear-end V1. 

	35 
	35 
	10/22/14 
	Wednesday 
	11:12 PM 
	Rear-end 
	Dark - lighted roadway 
	Rain 
	Wet 
	Inattention 
	18 
	25 
	V1 backed up to avoid a collision and backed into V2. 

	36 
	36 
	10/27/14 
	Monday 
	10:45 PM 
	Single Vehicle Crash 
	Dark - lighted roadway 
	Cloudy 
	Dry 
	No Improper Driving 
	55 
	15 
	Pedestrian ran into traffic after the vehicle light had changed to green and was struck by V1. 

	37 
	37 
	1/29/15 
	Thursday 
	7:11 AM 
	Rear-end 
	Daylight 
	Unknown 
	Wet 
	No Improper Driving 
	51 
	65 
	V2 slowed down due to traffic and V1 did not stop in time and rear-ended V2. 

	38 
	38 
	2/25/15 
	Wednesday 
	6:10 AM 
	Rear-end 
	Daylight 
	Snow 
	Snow 
	Followed too closely 
	30 
	54 
	V2 slowed for traffic and was rear ended by V1. 

	39 
	39 
	3/13/15 
	Friday 
	1:11 PM 
	Angle 
	Daylight 
	Unknown 
	Dry 
	Inattention 
	31 
	27 
	V1 ran the red light on Route 28 SB and struck V2 that was taking a protected left turn. 

	40 
	40 
	5/12/15 
	Tuesday 
	4:30 PM 
	Sideswipe, same direction 
	Daylight 
	Clear 
	Dry 
	Failed to yield right of way 
	33 
	27 
	V2 was stopped for traffic, V1 attempted to pass V2 on the left, and struck V2. 

	41 
	41 
	5/19/15 
	Tuesday 
	6:45 AM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Followed too closely 
	68 
	33 
	V2 stopped for traffic, V1 did not stop in time and rear-ended V2. 

	42 
	42 
	6/4/15 
	Thursday 
	11:00 AM 
	Sideswipe, same direction 
	Daylight 
	Clear 
	Dry 
	Failed to yield right of way 
	30 
	38 
	V1 struck V2 while changing lanes. 

	43 
	43 
	7/15/15 
	Wednesday 
	3:56 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	No Improper Driving 
	64 
	17 
	V1 had green light. V1 was getting ready to turn left onto Broadway when a bicyclist attempting to cross route 28 hit the side of V1. 

	44 
	44 
	9/30/15 
	Wednesday 
	9:30 PM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	Followed too closely 
	42 
	54 
	52 
	V3 stopped behind a police detail during road work and V3 was rear-ended by V2 who was rear-ended by V1. 

	45 
	45 
	10/7/15 
	Wednesday 
	8:15 AM 
	Single Vehicle Crash 
	Daylight 
	Clear 
	Dry 
	No Improper Driving 
	55 
	12 
	V1 was taking a left turn at the green light when V1 made contact with pedestrian that was crossing against the signal. 

	46 
	46 
	10/17/15 
	Saturday 
	7:00 PM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	Inattention 
	39 
	49 
	V2 stopped at the traffic light. V2 was rear ended by V1 who failed stop in time. 

	47 
	47 
	10/28/15 
	Wednesday 
	7:07 AM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Other improper action 
	65 
	26 
	V2 was stopped due to traffic, V1 did not stop in time and rear-ended V2. 

	48 
	48 
	12/8/15 
	Tuesday 
	9:20 PM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	No Improper Driving 
	25 
	46 
	V2 was stopped due to a minor unrelated crash, V1 did not stop in time and rear-ended V2. 


	*Courtesy Crash - A term used to describe a crash that occurs subsequent to a non-involved mainline driver who gives the right of way, contrary to the rules of the road, to another driver. Summary based on Crash Reports obtained from the Somerville Police Department and State Police Department. 
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	McGrath Highway (Route 28) at Broadway, Somerville, MA 
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	Crash Data Summary Table 

	Route 38 at Route 28, Somerville, MA 2012-2015 
	Route 38 at Route 28, Somerville, MA 2012-2015 
	Route 38 at Route 28, Somerville, MA 2012-2015 

	Crash Diagram Ref # 1 
	Crash Diagram Ref # 1 
	Crash Date m/d/y 1/2/12 
	Crash Day Monday 
	Time of Day 12:32 PM 
	Type Angle Manner of Collision 
	Type Daylight Light Condition 
	Type Clear Weather Condition 
	Type Dry Road Surface 
	Type Disregarded traffic signs, signals, road markings Driver Contributing Code 
	D1 34 
	D2 D3 D4 48 45 Ages 
	Comments V1 on RT28 SB failed to stop at the red traffic light 

	2 
	2 
	1/3/12 
	Tuesday 
	2:16 PM 
	Angle 
	Daylight 
	Cloudy 
	Dry 
	Disregarded traffic signs, signals, road markings 
	20 
	23 
	V1 on RT28 SB failed to stop at the red traffic light 

	3 
	3 
	1/17/12 
	Tuesday 
	6:25 PM 
	Angle 
	Dark - lighted roadway 
	Unknown 
	Dry 
	Disregarded traffic signs, signals, road markings 
	55 
	34 
	V1 on RT38 NB failed to stop at the red traffic light 

	4 
	4 
	1/29/12 
	Sunday 
	2:00 AM 
	Single Vehicle Crash 
	Dark - lighted roadway 
	Unknown 
	Dry 
	Unknown 
	UNK 
	V1 took a right turn from RT28 SB onto RT38 NB lost control due to wet pavement condition (heavy rain) and hit the guardrail 

	5 
	5 
	3/6/12 
	Tuesday 
	1:20 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	33 
	47 
	V1 on RT28 SB failed to stop at the red traffic light 

	6 
	6 
	3/7/12 
	Wednesday 
	6:50 PM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	Followed too closely 
	29 
	37 
	35 

	7 
	7 
	3/14/12 
	Wednesday 
	1:17 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	54 
	UNK 
	V1 on RT28 SB failed to stop at the red traffic light 

	8 
	8 
	3/16/12 
	Friday 
	9:40 PM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	Unknown 
	42 
	24 
	Red light running direction unspecified 

	9 
	9 
	3/23/12 
	Friday 
	11:28 PM 
	Rear-end 
	Dark - roadway not lighted 
	Clear 
	Dry 
	Other improper action 
	36 
	57 
	35 
	V1 following too closely causing multiple rear collision 

	10 
	10 
	4/4/12 
	Wednesday 
	6:02 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	53 
	61 
	V1 on RT28 SB failed to stop at the red traffic light 

	11 
	11 
	4/5/12 
	Thursday 
	4:35 PM 
	Angle 
	Daylight 
	Unknown 
	Dry 
	Disregarded traffic signs, signals, road markings 
	30 
	48 
	V1 on RT28 SB failed to stop at the red traffic light 

	12 
	12 
	4/10/12 
	Tuesday 
	1:49 PM 
	Head on 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	21 
	28 
	40 
	V1 attempted to make an illegal right turn onto RT28 SB and collided with V2 which forced V2 to collide with V3 (a street sweeper which was at a complete stop) 

	13 
	13 
	4/13/12 
	Friday 
	2:52 AM 
	Single Vehicle Crash 
	Dark - lighted roadway 
	Clear 
	Dry 
	Fatigued/asleep 
	34 
	V1 operator fell asleep and lost control of vehicle 

	14 
	14 
	4/23/12 
	Monday 
	8:55 PM 
	Sideswipe, opposite direction 
	Dark - lighted roadway 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	25 
	64 
	V1 on RT38 NB failed to stop at the red traffic light 

	15 
	15 
	4/23/12 
	Monday 
	4:20 PM 
	Angle 
	Daylight 
	Rain 
	Wet 
	Other improper action 
	64 
	52 
	V1 SB on RT28 tried to stop at red light but slid through the intersection and collided with V2 whom was travelling NB on RT38 

	16 
	16 
	4/29/12 
	Sunday 
	6:00 PM 
	Sideswipe, opposite direction 
	Daylight 
	Clear 
	Dry 
	Unknown 
	UNK 
	UNK 
	V1 on RT28 SB failed to stop at the red traffic light 

	17 
	17 
	5/3/12 
	Thursday 
	3:25 PM 
	Sideswipe, opposite direction 
	Daylight 
	Clear 
	Dry 
	Unknown 
	UNK 
	UNK 
	V1 travelling on RT28 SB failed to stop at the red traffic light and collided with V2  travelling NB on RT 38 causing  V1 2 to roll over 

	18 
	18 
	5/9/12 
	Wednesday 
	9:51 AM 
	Angle 
	Daylight 
	Cloudy 
	Wet 
	Unknown 
	UNK 
	UNK 
	Red light running direction unspecified 

	19 
	19 
	5/16/12 
	Wednesday 
	1:50 PM 
	Angle 
	Daylight 
	Cloudy 
	Dry 
	Unknown 
	UNK 
	UNK 
	Both V1 and V2 was travelling SB on RT28. V1 2 was travelling on the middle lane and made a sudden left turn and collided with V1 

	20 
	20 
	5/24/12 
	Thursday 
	1:11 AM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	Unknown 
	UNK 
	UNK 

	21 
	21 
	6/2/12 
	Saturday 
	8:47 PM 
	Angle 
	Dark - lighted roadway 
	Rain 
	Wet 
	Unknown 
	UNK 
	UNK 
	V1 on RT28 SB failed to stop at the red traffic light 

	22 
	22 
	6/2/12 
	Saturday 
	8:45 AM 
	Rear-end 
	Daylight 
	Cloudy 
	Wet 
	Unknown 
	UNK 
	UNK 
	V1 stopped at red light on RT28 SB was rear ended by V2 

	23 
	23 
	6/12/12 
	Tuesday 
	7:16 PM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Unknown 
	37 
	52 

	24 
	24 
	6/29/12 
	Friday 
	2:13 AM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	58 
	21 
	V1 on RT28 SB failed to stop at the red traffic light 

	25 
	25 
	7/1/12 
	Sunday 
	11:25 AM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	48 
	62 
	V1 on RT28 SB failed to stop at the red traffic light 

	26 
	26 
	7/5/12 
	Thursday 
	9:05 PM 
	Head on 
	Dark - lighted roadway 
	Unknown 
	Dry 
	Disregarded traffic signs, signals, road markings 
	29 
	18 
	V1 on RT28 SB failed to stop at the red traffic light 

	27 
	27 
	7/21/12 
	Saturday 
	12:24 AM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	Unknown 
	45 
	33 
	Red light running direction unspecified 

	28 
	28 
	7/21/12 
	Saturday 
	10:55 AM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Unknown 
	38 
	45 
	V1 on RT28 SB failed to stop at the red traffic light 

	29 
	29 
	7/30/12 
	Monday 
	6:00 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	25 
	28 
	V1 on RT28 SB failed to stop at the red traffic light 

	30 
	30 
	7/31/12 
	Tuesday 
	7:05 PM 
	Angle 
	Daylight 
	Cloudy 
	Dry 
	Disregarded traffic signs, signals, road markings 
	38 
	44 
	Red light running direction unspecified 

	31 
	31 
	8/7/12 
	Tuesday 
	3:40 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	53 
	55 
	52 
	V1 on RT28 SB failed to stop at the red traffic light 

	32 
	32 
	8/13/12 
	Monday 
	4:02 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	66 
	50 
	47 
	V1 on RT28 SB failed to stop at the red traffic light 
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	Route 38 at Route 28, Somerville, MA 2012-2015 

	Crash Diagram Ref # 33 
	Crash Diagram Ref # 33 
	Crash Date m/d/y 8/15/12 
	Crash Day Wednesday 
	Time of Day 9:35 AM 
	Type Manner of Collision Angle 
	Type Light Condition Daylight 
	Type Weather Condition Rain 
	Type Road Surface Wet 
	Type Driver Contributing Code Disregarded traffic signs, signals, road markings 
	D1 22 
	D2 D3 D4 Ages 56 
	Comments V1 on RT28 SB failed to stop at the red traffic light 

	34 
	34 
	8/18/12 
	Saturday 
	10:06 AM 
	Angle 
	Daylight 
	Rain 
	Wet 
	No Improper Driving 
	72 
	51 
	V1 on RT28 SB failed to stop at the red traffic light 

	35 
	35 
	8/19/12 
	Sunday 
	6:00 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	39 
	73 
	V1 on RT38 SB failed to stop at the red traffic light 

	36 
	36 
	8/23/12 
	Thursday 
	10:35 PM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	19 
	26 
	25 
	V1 on RT28 SB failed to stop at the red traffic light 

	37 
	37 
	8/27/12 
	Monday 
	4:40 PM 
	Head on 
	Daylight 
	Unknown 
	Dry 
	Disregarded traffic signs, signals, road markings 
	48 
	47 
	34 
	V1 on RT38 NB failed to stop at the red traffic light 

	38 
	38 
	9/1/12 
	Saturday 
	4:40 PM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Wrong side or wrong way 
	28 
	33 
	V1 was backing up attempting to change lanes and hit V2 

	39 
	39 
	9/6/12 
	Thursday 
	3:45 PM 
	Rear-end 
	Daylight 
	Unknown 
	Dry 
	Inattention 
	38 
	30 

	40 
	40 
	9/6/12 
	Thursday 
	1:45 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	50 
	31 
	V1 on RT28 SB failed to stop at the red traffic light 

	41 
	41 
	9/10/12 
	Monday 
	2:20 PM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Followed too closely 
	40 
	32 

	42 
	42 
	9/23/12 
	Sunday 
	6:15 AM 
	Angle 
	Dawn 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	79 
	34 
	V1 on RT28 SB failed to stop at the red traffic light 

	43 
	43 
	9/28/12 
	Friday 
	3:07 PM 
	Rear-end 
	Daylight 
	Rain 
	Wet 
	Followed too closely 
	43 
	45 

	44 
	44 
	10/3/12 
	Wednesday 
	6:00 PM 
	Head on 
	Daylight 
	Unknown 
	Dry 
	Disregarded traffic signs, signals, road markings 
	46 
	39 
	V1 on RT28 SB failed to stop at the red traffic light 

	45 
	45 
	10/8/12 
	Monday 
	9:20 PM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	Failed to yield right of way 
	30 
	36 
	V1 on RT28 SB failed to stop at the red traffic light 

	46 
	46 
	10/10/12 
	Wednesday 
	11:02 AM 
	Rear-end 
	Daylight 
	Rain 
	Wet 
	Followed too closely 
	22 
	43 
	39 
	V1 travelling on RT28 SB failed to stop at red traffic light and collided with V2 and veh3 travelling NB on RT38 

	47 
	47 
	10/30/12 
	Tuesday 
	6:00 PM 
	Angle 
	Dark - lighted roadway 
	Rain 
	Wet 
	Disregarded traffic signs, signals, road markings 
	63 
	30 
	Red light running direction unspecified both vehicles stated that they had green light 

	48 
	48 
	10/31/12 
	Wednesday 
	1:00 PM 
	Angle 
	Daylight 
	Cloudy 
	Dry 
	Disregarded traffic signs, signals, road markings 
	45 
	37 
	V1 on RT28 SB failed to stop at the red traffic light 

	49 
	49 
	11/16/12 
	Friday 
	1:30 PM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Followed too closely 
	50 
	30 

	50 
	50 
	12/8/12 
	Saturday 
	5:30 PM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	Unknown 
	20 
	57 
	Red light running direction unspecified both vehicles claimed that they had green light 

	51 
	51 
	12/12/12 
	Wednesday 
	11:40 AM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Inattention 
	37 
	33 

	52 
	52 
	1/2/13 
	Wednesday 
	12:06 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	42 
	29 
	31 
	V1 on RT28 SB failed to stop at the red traffic light 

	53 
	53 
	1/15/13 
	Tuesday 
	7:14 AM 
	Angle 
	Daylight 
	Unknown 
	Dry 
	Unknown 
	20 
	33 
	V1 travelling on RT28 SB in the middle lane attempted to make an illegal left turn onto RT38 SB and collided with V2. 

	54 
	54 
	1/19/13 
	Saturday 
	2:15 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	26 
	35 
	V1 on RT28 SB failed to stop at the red traffic light 

	55 
	55 
	1/26/13 
	Saturday 
	11:35 AM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	No Improper Driving 
	55 
	UNK 

	56 
	56 
	1/30/13 
	Wednesday 
	9:37 PM 
	Head on 
	Dark - lighted roadway 
	Unknown 
	Dry 
	Disregarded traffic signs, signals, road markings 
	56 
	62 
	V1 on RT28 SB failed to stop at the red traffic light 

	57 
	57 
	2/5/13 
	Tuesday 
	9:40 PM 
	Sideswipe, opposite direction 
	Dark - lighted roadway 
	Snow 
	Wet 
	Disregarded traffic signs, signals, road markings 
	22 
	54 
	V1 on RT28 SB failed to stop at the red traffic light 

	58 
	58 
	2/19/13 
	Tuesday 
	9:15 AM 
	Angle 
	Daylight 
	Unknown 
	Dry 
	Failed to yield right of way 
	58 
	UNK 
	V1 on RT28 SB failed to stop at the red traffic light 

	59 
	59 
	2/26/13 
	Tuesday 
	3:55 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	No Improper Driving 
	30 
	32 
	Red light running direction unspecified 

	60 
	60 
	3/3/13 
	Sunday 
	12:17 AM 
	Rear-end 
	Dark - lighted roadway 
	Cloudy 
	Wet 
	Inattention 
	25 
	23 

	61 
	61 
	3/4/13 
	Monday 
	11:18 PM 
	Sideswipe, same direction 
	Dark - lighted roadway 
	Clear 
	Dry 
	Failure to keep in proper lane or running off road 
	19 
	32 
	Minor collision V1 drove too close to V2 and hit V2 right side mirror 

	62 
	62 
	4/1/13 
	Monday 
	8:50 AM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	17 
	20 
	Both V1 and V2 were travelling on RT38 NB. V2 was travelling in the thru lane and made a sudden right turn and collided with V1 

	63 
	63 
	4/6/13 
	Saturday 
	5:35 PM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Followed too closely 
	46 
	53 
	41 
	Rear end. V1 failed to stop on time causing multiple rear end accident 

	64 
	64 
	4/6/13 
	Saturday 
	9:10 PM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	Followed too closely 
	26 
	31 

	65 
	65 
	4/6/13 
	Saturday 
	10:05 AM 
	Rear to Rear 
	Daylight 
	Unknown 
	Dry 
	Followed too closely 
	30 
	30 
	57 
	26 
	Rear end. V1  failed to stop on time causing multiple rear end accident 

	66 
	66 
	4/9/13 
	Tuesday 
	7:32 PM 
	Single Vehicle Crash 
	Dark - lighted roadway 
	Clear 
	Dry 
	No Improper Driving 
	21 
	Motorcycle operator was travelling through the intersection ran into a pot hole and lost control of motorcycle 

	67 
	67 
	4/16/13 
	Tuesday 
	2:15 AM 
	Single Vehicle Crash 
	Dark - lighted roadway 
	Cloudy 
	Dry 
	Operating Vehicle in erratic, reckless, careless, negligent, or aggressive manner 
	27 
	Operator lost control of vehicle through the intersection reason unspecified 

	68 
	68 
	4/23/13 
	Tuesday 
	4:35 AM 
	Angle 
	Dark - lighted roadway 
	Cloudy 
	Dry 
	Disregarded traffic signs, signals, road markings 
	50 
	67 
	V1 on RT28 SB failed to stop at the red traffic light 
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	Route 38 at Route 28, Somerville, MA 2012-2015 

	Crash Diagram Ref # 69 
	Crash Diagram Ref # 69 
	Crash Date m/d/y 5/1/13 
	Crash Day Wednesday 
	Time of Day 5:15 PM 
	Type Manner of Collision Rear-end 
	Type Light Condition Daylight 
	Type Weather Condition Clear 
	Type Road Surface Dry 
	Type Driver Contributing Code Followed too closely 
	D1 27 
	D2 D3 D4 Ages 31 
	Comments Read end. V1 was driving too close 

	70 
	70 
	5/3/13 
	Friday 
	8:15 AM 
	Rear-end 
	Daylight 
	Cloudy 
	Dry 
	Followed too closely 
	65 
	62 
	27 
	60 

	71 
	71 
	5/6/13 
	Monday 
	6:45 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	No Improper Driving 
	56 
	41 
	V1 on RT28 SB failed to stop at the red traffic light 

	72 
	72 
	5/19/13 
	Sunday 
	6:00 PM 
	Angle 
	Dusk 
	Clear 
	Wet 
	Unknown 
	51 
	27 
	Red light running direction unspecified both vehicles claimed that they had green light 

	73 
	73 
	6/11/13 
	Tuesday 
	11:20 AM 
	Rear-end 
	Daylight 
	Unknown 
	Wet 
	Other improper action 
	53 
	39 

	74 
	74 
	6/27/13 
	Thursday 
	7:25 PM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	Followed too closely 
	33 
	25 

	75 
	75 
	7/7/13 
	Sunday 
	6:25 PM 
	Rear-end 
	Daylight 
	Rain 
	Wet 
	No Improper Driving 
	49 
	27 
	38 
	46 

	76 
	76 
	7/16/13 
	Tuesday 
	11:56 PM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	26 
	26 
	V1 on RT28 SB failed to stop at the red traffic light because vehicle operator was looking at the gps 

	77 
	77 
	7/18/13 
	Thursday 
	3:45 PM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Followed too closely 
	38 
	49 

	78 
	78 
	7/22/13 
	Monday 
	11:27 AM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Unknown 
	62 
	76 
	Red light running. Direction unspecified Both operator claimed the other ran the red light 

	79 
	79 
	8/30/13 
	Friday 
	3:05 PM 
	Angle 
	Daylight 
	Unknown 
	Dry 
	Disregarded traffic signs, signals, road markings 
	25 
	31 
	UNK 
	V1 on RT28 SB failed to stop at the red traffic light 

	80 
	80 
	11/20/13 
	Wednesday 
	8:15 PM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	Unknown 
	30 
	24 
	Red light running direction unspecified both vehicles claimed that they had green light 

	81 
	81 
	12/24/13 
	Tuesday 
	11:40 AM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Followed too closely 
	62 
	78 

	82 
	82 
	1/11/14 
	Saturday 
	3:42 PM 
	Rear-end 
	Daylight 
	Unknown 
	Wet 
	Followed too closely 
	20 
	32 

	83 
	83 
	1/14/14 
	Tuesday 
	1:45 PM 
	Angle 
	Daylight 
	Unknown 
	Wet 
	Unknown 
	66 
	47 
	V1 on RT28 SB failed to stop at the red traffic light 

	84 
	84 
	1/17/14 
	Friday 
	1:56 PM 
	Sideswipe, same direction 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	43 
	25 
	V1 drove straight in a right turn only lane and collided with V2  whom was turning right in the middle lane 

	85 
	85 
	3/4/14 
	Tuesday 
	2:59 PM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Followed too closely 
	68 
	61 

	86 
	86 
	3/26/14 
	Wednesday 
	8:20 PM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	Failure to keep in proper lane or running off road 
	32 
	37 
	Both vehicles were travelling on RT28 NB tunnel V1 attempted to change lane and sideswiped V2 

	87 
	87 
	3/30/14 
	Sunday 
	5:30 PM 
	Rear-end 
	Daylight 
	Rain 
	Wet 
	Followed too closely 
	18 
	25 

	88 
	88 
	4/4/14 
	Friday 
	3:00 PM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Operating Vehicle in erratic, reckless, careless, negligent, or aggressive manner 
	20 
	24 
	43 
	V1 stopped abruptly in travel lane, V2 swerved to avoid and hit V3 

	89 
	89 
	4/14/14 
	Monday 
	9:39 AM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Followed too closely 
	65 
	65 
	43 

	90 
	90 
	4/15/14 
	Tuesday 
	5:15 PM 
	Rear-end 
	Daylight 
	Rain 
	Wet 
	Followed too closely 
	41 
	22 
	33 
	RT28 NB tunnel read end crash following mv failed to stop on time causing multiple rear end accident 

	91 
	91 
	4/20/14 
	Sunday 
	10:55 AM 
	Rear-end 
	Daylight 
	Unknown 
	Dry 
	Other improper action 
	30 
	49 

	92 
	92 
	4/28/14 
	Monday 
	9:15 AM 
	Sideswipe, same direction 
	Daylight 
	Clear 
	Dry 
	Made an improper turn 
	27 
	51 
	V1 travelling on RT28 SB in middle lane attempted to make an illegal left turn onto RT38 SB and collided with V2. 

	93 
	93 
	5/24/14 
	Saturday 
	8:49 PM 
	Single Vehicle Crash 
	Dark - lighted roadway 
	Rain 
	Wet 
	Unknown 
	23 
	V1 operator not familiar with the area misjudged the turn drove onto island 

	94 
	94 
	5/26/14 
	Monday 
	9:40 PM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	Unknown 
	55 
	26 
	Red light running direction unspecified both vehicles claimed that they had green light 

	95 
	95 
	7/9/14 
	Wednesday 
	1:40 PM 
	Sideswipe, same direction 
	Daylight 
	Clear 
	Dry 
	Made an improper turn 
	19 
	46 
	V1 travelling on RT28 SB in middle lane attempted to make an illegal left turn onto RT38 SB and collided with V2. 

	96 
	96 
	7/21/14 
	Monday 
	1:40 PM 
	Rear-end 
	Daylight 
	Unknown 
	Dry 
	Followed too closely 
	47 
	UNK 

	97 
	97 
	7/23/14 
	Wednesday 
	6:29 AM 
	Angle 
	Daylight 
	Cloudy 
	Dry 
	No Improper Driving 
	46 
	40 
	Red light running direction unspecified both vehicles claimed that they had green light 

	98 
	98 
	8/1/14 
	Friday 
	1:48 AM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	56 
	42 
	V1 on RT28 SB failed to stop at the red traffic light 

	99 
	99 
	8/2/14 
	Saturday 
	9:30 AM 
	Rear-end 
	Daylight 
	Cloudy 
	Dry 
	Other improper action 
	40 
	26 

	100 
	100 
	8/6/14 
	Wednesday 
	12:27 PM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Other improper action 
	38 
	36 

	101 
	101 
	8/18/14 
	Monday 
	2:40 AM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	14 
	28 
	V1 on RT28 SB failed to stop at the red traffic light 

	102 
	102 
	10/1/14 
	Wednesday 
	9:05 AM 
	Single Vehicle Crash 
	Daylight 
	Unknown 
	Dry 
	Made an improper turn 
	54 
	V1 attempted to make improper left turn and knocked down the sign post 

	103 
	103 
	10/2/14 
	Thursday 
	8:10 AM 
	Sideswipe, same direction 
	Daylight 
	Cloudy 
	Dry 
	Failure to keep in proper lane or running off road 
	24 
	23 
	V1 swerved to right and sideswipe V2 

	104 
	104 
	10/31/14 
	Friday 
	11:17 PM 
	Angle 
	Dusk 
	Clear 
	Dry 
	No Improper Driving 
	28 
	50 
	Red light running. Direction unspecified Both operator claimed the other ran the red light 

	105 
	105 
	11/9/14 
	Sunday 
	5:20 PM 
	Angle 
	Dark - lighted roadway 
	Unknown 
	Dry 
	Failure to keep in proper lane or running off road 
	48 
	50 
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	Crash Diagram Ref # 106 
	Crash Diagram Ref # 106 
	Crash Date m/d/y 11/26/14 
	Crash Day Wednesday 
	Time of Day 6:50 PM 
	Type Manner of Collision Single Vehicle Crash 
	Type Light Condition Dark - lighted roadway 
	Type Weather Condition Snow 
	Type Road Surface Slush 
	Type Driver Contributing Code Unknown 
	D1 21 
	D2 D3 D4 Ages 20 
	Comments V1 lost control while turning and hit pedestrian 

	107 
	107 
	11/28/14 
	Friday 
	1:15 PM 
	Rear-end 
	Daylight 
	Unknown 
	Dry 
	Other improper action 
	60 
	45 

	108 
	108 
	12/8/14 
	Monday 
	8:40 PM 
	Single Vehicle Crash 
	Dark - roadway not lighted 
	Snow 
	Wet 
	No Improper Driving 
	30 
	25 
	V1 had green light when it made contact with pedestrian who suddenly walked in front of V1 

	109 
	109 
	12/23/14 
	Tuesday 
	1:40 PM 
	Rear-end 
	Daylight 
	Rain 
	Wet 
	Followed too closely 
	43 
	62 

	110 
	110 
	12/27/14 
	Saturday 
	4:00 PM 
	Rear-end 
	Daylight 
	Unknown 
	Dry 
	Inattention 
	43 
	29 
	42 

	111 
	111 
	1/4/15 
	Sunday 
	7:25 AM 
	Angle 
	Daylight 
	Rain 
	Wet 
	Made an improper turn 
	37 
	18 
	V1 travelling SB on RT28 in the middle lane attempted to make right turn and collided with V2 whom was travelling in the same direction 

	112 
	112 
	1/22/15 
	Thursday 
	8:00 AM 
	Unknown 
	Unknown 
	Unknown 
	Unknown 
	Made an improper turn 
	48 
	64 
	Both vehicles were travelling on RT28 NB tunnel V1 attempted to change lane and sideswiped V2 

	113 
	113 
	2/3/15 
	Tuesday 
	7:43 AM 
	Angle 
	Daylight 
	Cloudy 
	Wet 
	Disregarded traffic signs, signals, road markings 
	45 
	53 
	V1 on RT28 SB failed to stop at the red traffic light 

	114 
	114 
	2/14/15 
	Saturday 
	9:50 AM 
	Angle 
	Daylight 
	Unknown 
	Dry 
	Disregarded traffic signs, signals, road markings 
	25 
	39 
	V1 on RT38 NB failed to stop at the red traffic light 

	115 
	115 
	5/10/15 
	Sunday 
	9:50 PM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	Inattention 
	30 
	45 

	116 
	116 
	6/7/15 
	Sunday 
	2:55 AM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	30 
	53 
	20 
	Rear end collision. V1 failed to stop in time causing multiple rear end accident 

	117 
	117 
	6/9/15 
	Tuesday 
	9:50 PM 
	Rear-end 
	Dark - lighted roadway 
	Clear 
	Wet 
	Followed too closely 
	27 
	18 

	118 
	118 
	6/30/15 
	Tuesday 
	10:20 PM 
	Angle 
	Dark - lighted roadway 
	Clear 
	Dry 
	No Improper Driving 
	38 
	UNK 
	Red light running not clear which direction ran the red light 

	119 
	119 
	7/6/15 
	Monday 
	10:57 PM 
	Sideswipe, same direction 
	Dark - lighted roadway 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	56 
	UNK 
	Both V1 and V2 were travelling NB on RT38. because road closure ahead V1 attempted to turn left on RT28 SB and collided with V2. 

	120 
	120 
	8/9/15 
	Sunday 
	11:30 AM 
	Rear-end 
	Daylight 
	Clear 
	Dry 
	Other improper action 
	29 
	25 

	121 
	121 
	9/24/15 
	Thursday 
	12:05 PM 
	Sideswipe, same direction 
	Daylight 
	Clear 
	Dry 
	Made an improper turn 
	21 
	31 
	V1 travelling SB on RT28 in the middle lane attempted make improper left turn  on RT38 SB and collide with V2 whom was travelling in the same direction 

	122 
	122 
	9/29/15 
	Tuesday 
	9:00 PM 
	Rear-end 
	Dark - lighted roadway 
	Cloudy 
	Dry 
	Followed too closely 
	41 
	32 

	123 
	123 
	10/5/15 
	Monday 
	2:30 PM 
	Angle 
	Daylight 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	18 
	50 
	V1 on RT38 SB failed to stop at the red traffic light 

	124 
	124 
	10/15/15 
	Thursday 
	9:30 AM 
	Single Vehicle Crash 
	Daylight 
	Clear 
	Dry 
	No Improper Driving 
	50 
	V1 on RT38 SB suffered a flat tire causing operator to lost control and hit a nearby tree 

	125 
	125 
	11/5/15 
	Thursday 
	5:15 AM 
	Sideswipe, opposite direction 
	Dark - lighted roadway 
	Clear 
	Dry 
	Disregarded traffic signs, signals, road markings 
	55 
	38 
	V1 on RT38 NB failed to stop at the red traffic light 


	*Courtesy Crash - A term used to describe a crash that occurs subsequent to a non-involved mainline driver who gives the right of way, contrary to the rules of the road, to another driver. Summary based on Crash Reports obtained from the  Somerville Police Department and State Police Department. 

	 Crash Data Summary Tables and Charts 
	 Crash Data Summary Tables and Charts 
	Route 38 at Route 28, Somerville, MA 
	CRASH MONTH 
	18% 16% 14% 12% 10% 8% 6% 4% 2% 0% 
	Table
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	15% 

	TR
	10% 
	11% 
	10% 

	TR
	9%

	TR
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	JFMAMJ JASOND 
	CRASH DAY OF WEEK 
	25% 
	20% 
	15% 
	10% 
	5% 
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	TR
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	TR
	11% 
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	12% 


	4% 11% 10% 13% 11% 10% 13% 13% 6% 3% 5% 2% 0% 2% 4% 6% 8% 10% 12% 14% 6AM- 8AM 8AM-10AM 10AM-12PM 12PM-2PM 2PM- 4PM 4PM- 6PM 6PM- 8PM 8PM-10PM 10PM-12AM 12AM-2AM 2AM- 4AM 4AM- 6AM CRASH TIME OF DAY 
	CRASH MANNER OF COLLISION 
	50% 45% 
	45% 
	40% 
	35% 
	30% 
	25% 
	20% 
	15% 
	10% 5% 0% Single Rear-end Angle Sideswipe, Sideswipe, Head on Rear to Rear Unknown Vehicle same opposite Crash direction direction 
	Table
	TR
	33% 

	TR
	7% 
	6% 

	TR
	4% 
	4% 
	1% 
	1% 


	 Crash Data Summary Tables and Charts 
	57% 12% 10% 2% 0% 0% 0% 0% 0% 18% 0% 10% 20% 30% 40% 50% 60% Clear Cloudy Rain Snow Sleet, Hail, Freezing Rain Fog, Smog, Smoke Severe Crosswinds Blowing sand, snow Other Unknown CRASH WEATHER CONDITION 79% 19% 0% 0% 0% 0% 1% 0% 0% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% Dry Wet Snow Ice Sand, mud, dirt, oil, gravel Water (standing, moving) Slush Other Unknown CRASH ROAD SURFACE 7% 24% 25% 19% 15% 8% 2% 0% 0% 5% 10% 15% 20% 25% 30% 15-20 21-29 30-39 40-49 50-59 60-69 70-79 80+ CRASH DRIVER AGES 63% 1% 2% 32%
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	 MBTA Bus Route 95 Map and Schedule 
	Fare Local Bus Bus + Bus Rapid Transit Bus + Rapid Transit $1.70 $1.70 $2.25 CharlieTicket $2.00 $2.00 $2.75 $4.75 $2.00 $4.00 $2.75 Student* $0.85 $0.85 $1.10 $1.10 $0.85 $1.10 

	Appendix E. Road Safety Audit References. 
	Appendix E. Road Safety Audit References. 
	Road Safety Audit References 
	Road Safety Audit References 
	Massachusetts Traffic Safety Toolbox, Massachusetts Highway Department, . 
	www.mhd.state.ma.us/safetytoolbox
	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
	www.roadwaysafetyaudits.org


	FHWA Road Safety Audit Guidelines. U.S. Department of Transportation, Federal Highway Administration, 2006. 
	Road Safety Audit, 2edition.  Austroads, 2000. 
	nd 

	Road Safety Audits. ITE Technical Council Committee 4S-7. Institute of Transportation Engineers, February 1995. 







