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Background 
A Road Safety Audit (RSA) was conducted for the Leominster Connector/Nashua Street signalized 
intersection in Leominster, Massachusetts.  The intersection is under design by MassDOT (Project 
#608188). The Road Safety Audit process is a way of evaluating the safety of an intersection using a 
multidisciplinary team of engineers, administrators and safety personnel to identify issues that may be 
corrected to improve safety. The Team may identify short-term, medium-term, and long-term 
improvements which can be implemented in the near-term through maintenance or in the medium or 
long-term through the design process. 

The MassDOT Highway Division obtains crash data from the Massachusetts Registry of Motor Vehicles 
(RMV) database and uses the data for many purposes. One of the primary purposes is to identify high 
crash locations at intersections throughout the Commonwealth. The crashes are grouped into clusters 
based on a crash cluster analysis method developed by their consultant, Geonetics. The information is 
presented in a GIS format which merges the crashes into clusters based on their location relative to each 
other. The software then calculates an Equivalent Property Damage Only (EPDO) rating for all the 
clusters and ranks them. Based on this analysis methodology the signalized study intersection of 
Leominster Connector/Nashua Street has been identified as high crash locations.  Based on MassDOT 
data, the intersection experienced 28 reported crashes between 2011 and 2013 with an EPDO rating of 44. 

Project Data 
The audit was conducted on Monday, July 18, 2016. The RSA agenda appears in Appendix A. Table 1 
lists the audit team participants and their affiliation. The contact information for the audit team members 
is contained in Appendix B.  

Table 1: Participating Audit Team Members 
Audit Team Member Agency/Affiliation 
Lisa Schletzbaum Massachusetts Highway Department – Safety Section 
Adam Prichard Massachusetts Highway Department – Safety Section 
Alolade Campbell Massachusetts Highway Department – District 3 Traffic 
Erin Kinahan  Massachusetts Highway Department - District 3 
George Snow Montachusett Regional Planning Commission  
Paul M. Capps Massachusetts State Police 
Richard Chase Massachusetts State Police 
Kristen Kelly Leominster, Office of Planning & Development 
Richard Shea Leominster, Police Department 
Raymond Racine Leominster, DPW  
Gordon Robertson Leominster, DPW/Engineering 
David Smith Leominster, DPW 
Nancy Doherty Tetra Tech 
Courtney Jones Tetra Tech 
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Data provided to audit team members and reviewed at the RSA included area maps, speed limit 
regulations and detailed crash information and is contained in Appendices C and D. The crash data and 
collision diagrams are based on crashes that were reported by the Leominster Police Department from 
2011 to 2013.  

Project Location and Description 
In Leominster, Leominster Connector intersects Nashua Street approximately 2,000 feet west of the I-
190/Route 2 interchange. The intersection is shown on Figure 1. 

 
Figure 1: Locus Map  

 

Leominster Connector is an Urban Minor Arterial providing an east-west link between Route 2, Interstate 
190 (I-190) and Mechanic Street. It is under the jurisdiction of the MassDOT from its ramps with Route 2 
to approximately 400 feet west of Nashua Street at which point it is under local (City) jurisdiction. 
Leominster Connector generally has a 120-foot-wide right-of-way which includes two travel lanes in each 
direction and a raised median island separating east and west travel. Granite curbing is provided along the 
edge of each travel way including the central median island. Pedestrian and bicycle accommodations are 
not provided along Leominster Connector.  Special Speed Regulation No. 6033 indicates Leominster 
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Connector, in the vicinity of Nashua Street, has designated speed limits of 45 mph in the eastbound 
direction and 40 mph in the westbound direction. However, the posted speed limit on Leominster 
Connector in both directions is 35 mph. During the Road Safety Audit, audit members indicated that 
vehicles generally travel at speeds greater than 35 mph.  

Nashua Street is an Urban Minor Arterial providing a north-south link between Leominster Connector and 
Main Street (Route 13).  Nashua Street is generally under local jurisdiction except for its bridge over the 
Nashua River and the segment of roadway beginning just south of the Route 2 overpass through the 
intersection with Lawrence Street. In these areas Nashua Street is under MassDOT jurisdiction. Nashua 
Street generally consists of two travel lanes with marked shoulders. In the vicinity of its intersection with 
Leominster Connector, granite curbing is provided on both sides of Nashua Street.  The travel way 
expands at its intersection with Leominster Connector to accommodate a raised median island and 
channelized right-turns. Nashua Street has a posted speed limit of 35 mph. Bicycle and pedestrian 
accommodations are not provided along Nashua Street in the vicinity of Leominster Connector. 
Approximately 400 feet north of Leominster Connector, Nashua Street crosses the Nashua River. 
Sidewalks and shoulders are provided on both sides of the bridge.  

Leominster Connector and Nashua Street form a three-legged intersection under traffic signal control.  
The Leominster Connector eastbound approach consists of a 115-foot long left-turn lane and two through 
lanes. The Leominster Connector westbound approach consists of two through lanes and a channelized 
right-turn. The Leominster Connector eastbound and westbound travel directions are separated by raised 
median islands. The Nashua Street southbound approach consists of a wide (approximately 20 feet) left-
turn lane and a channelized right-turn. A raised median island separates the Nashua Street southbound and 
northbound travel lanes. Pedestrian and bicycle accommodations are not provided at the intersection.  
There is no street lighting at the intersection.  

A fully actuated traffic signal at the intersection operates with an eastbound lead protected left turn phase 
followed by a concurrent Leominster Connector eastbound/westbound phase and a Nashua Street 
southbound phase. The Leominster Connector westbound and Nashua Street southbound right turns are 
served by channelized right-turn lanes operating under Yield control. The traffic signal system does not 
include pedestrian accommodations. Although there are no dedicated bike lanes or shoulders to 
accommodate bicycles at the intersection, the traffic signal system does provide a bicycle detector at the 
stop bar for the eastbound Leominster Connector left-turn lane.  The traffic signal allows for emergency 
vehicle pre-emption activated by radio signal. Emergency vehicles can pre-empt the traffic signal system 
to call a green indication to the Leominster Connector eastbound approach. The signal heads are mounted 
on a span wire and on a far-side post facing Nashua Street. The signal heads have backplates.   

The parcel located along the south side of Leominster Connector at the intersection is owned by the City 
of Leominster Department of Public Works (DPW) and is the site of a capped (inactive) landfill.  There is 
no developed land within the audit area.  
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Audit Observations and Potential Safety 
Enhancements 
The RSA was conducted at the Leominster City Hall. In attendance were representatives from MassDOT, 
Massachusetts State Police, the City of Leominster, Montachusett Regional Planning Commission and 
Tetra Tech. 

The following sections describes each of the safety issues in detail and discusses the potential safety 
enhancements developed by the RSA team. The safety enhancements presented herein will require further 
study to determine the feasibility of implementation with respect to intersection level of service, vehicle 
queuing, and cost. Following this section is a summary table outlining the issue, the potential solution, 
timeframe and responsible agency. 

Safety Issue #1 Traffic Signal Control - 
Timing Plan and Equipment  

Observations: 

1. Two rear-end collisions and three angle collisions 
occurred on the Leominster Connector westbound 
approach suggesting that the yellow and red 
clearance intervals may not be designed properly for 
the actual travel speeds on Leominster Connector.  

2. The traffic signal heads facing the Nashua Street 
left turn lane may be less than eight feet apart (horizontally).   

3. The traffic signal head facing the Nashua Street left turn lane which is mounted on the span wire 
may be too close to the STOP line (40 feet or less).  

4. Solar glare is a problem at the intersection. The traffic signals 
have backplates, but do not have retroflective borders.  

Potential Safety Enhancements: 

1. Review and calculate proper signal clearance intervals. 
Proper clearance intervals (Yellow, Red) takes into account 
the intersection width and approach speeds to allow for the 
safe passage of vehicles during the change interval.  

2. Check traffic signal head locations and adjust as necessary to ensure the signal heads are aligned 
properly and within the cone of vision. 

3. Consider moving the Stop line on Nashua Street back to improve the distance between stopped 
vehicles and the traffic signal head mounted on the span wire.  

4. Consider adding a supplemental signal head (facing Nashua Street) on the strain pole located in 
the channelization island.  

Image 1 Traffic Signal Heads 
 

Image 2 Solar Glare 



Road Safety Audit – Leominster Connector/Nashua Street 
Tetra Tech 

 
 
 

 
Page 5 

5. To increase visibility and mitigate solar glare, install yellow retroflective borders on all signal 
head backplates.  

Safety Issue #2 Nashua Street Rear-
End Crashes 

Observations: 

Thirteen of the 38 crashes reported for the three year 
study period involved rear-end collisions on the Nashua 
Street southbound channelized right turn road. The 
channelized right turn road is under YIELD sign 
control at its intersection with Leominster Connector. 
Audit team members cited several possible reasons for 
these crashes. 

1. Due to the large radius of the Nashua Street southbound channelized right turn road, the turn road 
intersects Leominster Connector at an acute angle. The acute angle requires drivers on Nashua 
Street to look to the far left to judge gaps in on-coming westbound Leominster Connector traffic. 
This may be especially difficult for older drivers.  

2. The large radius of the turn road may encourage speeding.  

3. Motorists, rather than paying attention to the vehicle in front of them, are looking to their left to 
determine if a sufficient gap in traffic is available; then, when they judge a sufficient gap is 
available, advance and hit the vehicle in front of them.  

4. High travel speeds on Leominster Connector.   

5. Although a Yield sign is present at the intersection, there are no Yield pavement markings to 
emphasize the sign.   

6. Sight lines for motorists entering the channelized turn road are partially obstructed by vegetation 
grown over the channelized turn road’s guard rail. 

7. Sight lines for motorists waiting to enter Leominster Connector are partially obstructed by 
motorists queued in the Nashua Street left turn lane.  

Potential Safety Enhancements: 

1. Consider adding fencing along the easterly edge of the turn road to block the sight lines for 
motorists not at the front of the vehicle queue waiting to turn right onto Leominster Connector.  
This may have the effect of keeping the driver’s attention on the vehicle in front of them and not 
on westbound Leominster Connector traffic. 

2. Trim and maintain vegetation along Leominster Connector and Nashua Street guard rail to reduce 
obstructions to sight lines.  

3. Install a Yield line and “YIELD” pavement marking to emphasize the Yield sign.  

Image 3 Nashua St. Right Turn Lane 
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4. Install an Advanced Traffic Control sign (Yield Ahead - W3-2) on the Nashua Street right turn 
road.  

5. Several significant geometric changes to the intersection were suggested, including:  

a. Consider reconstructing the Nashua Street right turn road with a reduced radius to 
improve the angle at which the turn road intersects Leominster Connector. This would 
reduce the angle a driver needs to look to their left which would allow a driver in a queue 
to keep their focus on the vehicle in front.  

b. Consider removing the channelized right turn and providing a right turn lane under traffic 
signal control. By narrowing the existing wide left turn lane and existing median, it may 
be possible to provide sufficient pavement for a right turn lane without requiring the 
existing strain pole to be relocated.  

c. Consider providing a free right turn from Nashua Street onto Leominster Connector by 
converting the Leominster Connector westbound departure outer lane to an auxiliary lane. 
This would require modifying the westbound approach to the intersection from two 
through lanes to a through lane and exclusive right turn lane. 

d. Consider providing a free right turn from Nashua Street onto Leominster Connector by 
constructing an auxiliary lane (a third westbound lane). As the northerly edge of 
Leominster Connector is less than 70 feet from the Nashua River, widening Leominster 
Connector to provide an auxiliary lane may be complicated with respect to permitting, 
design and construction.  

Safety Issue #3 Leominster Connector Travel Speeds 

Observations: 

1. RSA audit members indicated that vehicles travel in both directions on Leominster Connector at 
high rates of speed. Local and State Police Officers indicate that travel speeds exceeding 50 mph 
in the 35 mph zone are quite typical.  

2. Three of the four injury crashes occurred on Leominster 
Connector westbound which receives high speed traffic 
from the I-190 and Route 2 off-ramps. 

3. The two travel lanes in each direction along with the straight 
and flat alignment of Leominster Connector may contribute 
to the high travel speeds. 

4. It is noted that Special Speed Regulation No. 6033 indicates 
Leominster Connector, in the vicinity of Nashua Street, has 
designated speed limits of 45 mph in the eastbound direction 
and 40 mph in the westbound direction. However, the 
posted speed limit on Leominster Connector in both directions is 35 mph.  

 

 

Image 4 Looking west on Leominster 
Connector  
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Potential Safety Enhancements: 

The RSA team provided numerous suggestions for enforcing the current speed limit on Leominster 
Connector.   

1. Install radar speed signs.  

2. Install ‘Reduced Speed Ahead’ signs if appropriate, and review existing speed signs. 

3. To improve the readability of the Speed Sign located west of the intersection facing westbound 
traffic, relocate the State Highway Ends and Dare Community signs mounted over the Speed 
Sign.   

4. Increase police enforcement of speed regulations.  

5. Provide locations along the south side of Leominster 
Connector for police vehicles to park for enforcement.  

6. Consider installing transverse rumble strips on Leominster 
Connector between the I-190 ramps and Commercial Road. 

7. Consider reducing Leominster Connector from two travel 
lanes in each direction to one travel lane and a six-foot wide 
shoulder in each direction. The shoulder would be used for 
speed enforcement as well as to provide an area for 
emergency stops. This may require providing double left turn 
lanes on the Nashua Street approach to allow a greater 
portion of the traffic signals green time to be allocated to 
Leominster Connector to mitigate the lane reduction. 

8. Make consistent the posted speed limits with the Special Speed Regulations.   

Safety Issue #4 Signing and Pavement Markings 

Observations: 

1. Audit participants observed that besides some minor overgrowth along guard rails, there are no 
significant sight line obstructions on the three approaches to the intersection, yet it was suggested 
that the intersection is unexpected by motorists. This may be as the intersection is located on a 
straight away, within 2,000 feet of the I-190 and Route 2 off-ramps, and despite the high travel 
speeds, the lack of advance warning signs. 

2. Yield lines are not present at the Yield signs located at the intersection. 

3. Some traffic signs at the intersection appear old and are not reflective. 

4. Pavement markings are faded or not present. 

5. The angle of the Do Not Enter signs on the facing Nashua Street southbound at the northerly end 
of the easterly channelization island may require adjustment to properly face on-coming 
southbound traffic. 

 

Image 5 Cluttered Speed Limit Sign 
on westbound Leominster Connector 
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Potential Safety Enhancements: 

1. Consider installing Advanced Traffic Control signs (Signal Ahead - W3-3) on all approaches.  

2. Inventory and replace, as necessary, all traffic signs which do not have adequate reflective 
coating.  

3. Install a Yield line at the Yield signs located at the north end of the channelization island for the 
Leominster Connector westbound right turn onto Nashua Street.  

4. Install a Yield line and “YIELD” pavement marking at the Yield signs facing the Nashua Street 
right turn road.  

5. To improve the visibility of the Do Not Enter signs facing Nashua Street southbound at the 
northerly end of the easterly channelization island, adjust the angle of the signs to better face 
southbound traffic.  

6. Provide street name signs. 

7. Maintain Stop lines and pavement markings on all roadways.  

8. Provide reflectorized edge lines and gore markings at all islands at the intersection as appropriate. 

9. Consider restricting U-turns at the intersection. 

Safety Issue #5 Guard Rail 

Observations: 

1. Sections of the existing W-beam guard rail located along Leominster Connector and Nashua 
Street are damaged and other areas show signs of deterioration. 

2. The height and end treatments of the guard rail may not meet current MassDOT standards.  

Potential Safety Enhancements: 

1. Replace all damaged and deteriorating sections of the existing guard rail.  

2. Evaluate all guard rail in the vicinity of the intersection to determine if the guard rail meets 
current standards.  

3. If guard rail does not meet current standards, consider replacing all guard rail. 

Summary of Road Safety Audit 
The safety improvements considered for the intersection were categorized by time frame and cost based 
on the criteria listed in Table 2.  The time frame is categorized as short-term (<1 year), mid-term (1 to 3 
years), or long-term (>3 years).  The costs are categorized as low (<$10,000), medium ($10,001 to 
$50,000), or high (>$50,001). Safety payoff estimates are subjective and are based on the relative percent 
of crashes that may be reduced by the enhancement based on known and documented crash reduction 
factors, if available, or estimated crash reduction based on a stated source [for example, low (<30%), 
medium (31% to 70%), and high (>71%)].  Table 3 summarizes the issues identified in the previous 
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section and includes the potential safety payoff, approximate cost, a time frame for completion and the 
responsible agency. 

Table 2: Estimated Time Frame and Costs Breakdown 
 

 

Time Frame  Costs  
Short-Term <1 Year Low <$10,000 
Mid-Term 1-3 Years Medium $10,001-$50,000 

Long-Term >3 Years High >$50,000 
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Table 3: Potential Safety Enhancement Summary 
Safety Issue Potential Safety Enhancement Safety Payoff Time Frame Cost Responsible Agency 

Traffic Signal Control Review and calculate proper signal 
clearance intervals. Medium Short-Term Low MassDOT 

 

Check traffic signal head locations and 
adjust as necessary to ensure the signal 
heads are aligned properly and within 
the cone of vision. 

Medium Short-Term Low MassDOT 

 

Consider moving the Stop line on 
Nashua Street back from the 
intersection to improve the distance 
between the stopped vehicle and the 
traffic signal head mounted on the span 
wire. 

Medium Short-Term Low MassDOT 

 
Consider adding a supplemental signal 
head facing Nashua Street on the strain 
pole located in the channelization island.  

Medium Medium-Term Short MassDOT 

 
To increase visibility and mitigate solar 
glare, install retroflective borders on all 
existing signal head backplates.  

Medium Short-Term Low MassDOT 

Nashua Street Rear-End 
Crashes 

Consider adding fencing along the 
easterly edge of the channelized right 
turn road to block sight lines for 
motorists not in the front of the vehicle 
queue waiting to turn right onto 
Leominster Connector.  

High Medium-Term Medium MassDOT 

 
Trim and maintain vegetation along 
Leominster Connector and Nashua 
Street guard rail. 

Medium Short-Term Low MassDOT 

 

Install a Yield line and “YIELD” 
pavement markings to emphasize the 
YIELD sign. 
 
 
 

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

 
Install an Advance Traffic Control sign 
(Yield Ahead – W3-2) on the Nashua 
Street right turn road. 

High Short-Term Low MassDOT 

 

Consider reconstructing the Nashua 
Street right turn road with a reduced 
radius to improve the angle at which the 
turn road intersects Leominster 
Connector.   

High Long-Term Medium MassDOT 

 
Consider removing the channelized right 
turn and providing a right turn lane under 
traffic signal control.  

High Long-Term High MassDOT 

 

Consider providing a free right turn from 
Nashua Street onto Leominster 
Connector by converting the Leominster 
Connector westbound departure outer 
lane to an auxiliary lane. This would 
require modifying the westbound 
approach to the intersection from two 
through lanes to a through lane and 
exclusive right turn lane. 

High Long-Term High MassDOT 

 

Consider providing a free right turn from 
Nashua Street onto Leominster 
Connector by constructing an auxiliary 
lane (a third westbound lane).  

High Long-Term High MassDOT 

Leominster Connector 
Travel Speeds Install radar speed signs. Medium Short-Term Low MassDOT 

 
Install Reduce Speed Ahead signs if 
appropriate and review existing speed 
signs. 

Medium Short-Term Low MassDOT 

 

To improve the readability of the Speed 
Sign located west of the intersection 
facing westbound traffic, relocate the 
State Highway Ends and Dare 
Community signs mounted over the 
Speed Sign. 

Medium Short-Term Low City of Leominster 
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Safety Issue Potential Safety Enhancement Safety Payoff Time Frame Cost Responsible Agency 
 Increase police enforcement. Medium Short-Term Low Mass State Police 

 
Provide locations along the south side of 
Leominster Connector for police vehicles 
to park for enforcement. 

Medium Long-Term High MassDOT 

 
Consider installing transverse rumble 
strips on Leominster Connector between 
the I-190 ramps and Commercial Road. 

Medium Long-Term High MassDOT 

 

Consider reducing Leominster 
Connector from two travel lanes in each 
direction to one travel lane and a six-foot 
wide shoulder in each direction. The 
shoulder would be used for speed 
enforcement as well as to provide an 
area for emergency stops.  

Medium Long-Term High MassDOT 

 Make consistent the posted speed limits 
with the Special Speed Regulations.   Low Short-Term Low MassDOT 

Signing and Pavement 
Markings 

Consider installing Advance Traffic 
Control signs (Signal Ahead W3-3) on all 
approaches. 

Low Short-Term Low MassDOT 

 
Inventory and replace, as necessary, all 
traffic signs which do not have adequate 
reflective coating. 

Medium Short-Term Low MassDOT 

 

Install a Yield line at the Yield signs 
located at the north end of the 
channelization island for the Leominster 
Connector westbound right turn onto 
Nashua Street.  

Low Short-Term Low MassDOT 

 

 
Install a Yield line and “YIELD” 
pavement marking at the Yield signs 
facing the Nashua Street right turn road. 
 
 
 

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

 

To improve the visibility of the Do Not 
Enter signs facing Nashua Street 
southbound at the northerly end of the 
easterly channelization island, adjust the 
angle of the signs to better face 
southbound traffic. 

Low Short-Term Low MassDOT 

 Provide street name signs. Low Short-Term Low MassDOT 

 Maintain Stop lines and pavement 
markings on all roadways. Medium Short-Term Low MassDOT 

 
Provide reflectorized edge lines and 
gore markings at all islands at the 
intersection as appropriate.  

Medium Short-Term Low MassDOT 

 Consider restricting U-turns at the 
intersection.  Low Short-Term Low MassDOT 

Guard Rail Replace all damaged and deteriorating 
sections of the existing guard rail. Low Medium-Term Medium MassDOT 

 
Evaluate all guard rail in the vicinity of 
the intersection to determine if the guard 
rail meets current standards. 

Low Short-Term Low MassDOT 

 
If guard rail does not meet current 
standards, consider replacing all guard 
rail. 

Medium Long-Term High MassDOT 
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Participating Audit Team Members 
Audit Team Members Agency/Affiliation Email Address Phone Number 

Lisa Schletzbaum MassDOT – Safety Section lisa.schletzbaum@state.ma.us 857-368-9634 

Adam Prichard MassDOT – Safety Section adam.prichard@dot.state.ma.us 857-368-9634 

Alolade Campbell MassDOT - District 3 alolade.campbell@state.ma.us 508-929-3887 

Erin Kinahan  MassDOT - District 3 erin.kinahan@state.ma.us 508-929-3906 

George Snow Montachusett RPC gsnow@mrpc.org 978-345-7376 

Paul M. Capps Massachusetts State Police paul.capps@pol.state.ma.us 508-829-8328 

Richard Chase Massachusetts State Police richard.chase@pol.state.ma.us 978-537-2188 

Kristen Kelly Leominster,  
Office of Planning & Development kkelly@leominster-ma.gov 978-534-7525 

Richard Shea Leominster, Police Department rshea@police.leominster-ma.gov 978-534-4383 

Raymond Racine Leominster, DPW  rracine@dpw.leomnster-ma.gov 978-534-7590 

Gordon Robertson Leominster, DPW grobertson@dpw.leominster-ma.gov 978-534-7590 

David Smith Leominster, DPW dsmith@dpw.leominster-ma.gov 978-534-7590 

Nancy Doherty Tetra Tech nancy.doherty@tetratech.com 508-786-2208 

Courtney Jones Tetra Tech courtney.jones@tetratech.com 508-786-2267 
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