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Introduction 

Started in the fall of 2004, the Route 2 West Safety Study was undertaken to provide a detailed 
review of potential safety issues along the 22 mile Route 2 corridor from and including the 
Greenfield Rotary west to the Charlemont/Savoy Town Line.  Over the past several years, the 
Franklin Regional Council of Governments (FRCOG) has been involved in a number of studies 
(Buckland-Shelburne Master Plan, Downtown Greenfield Circulation Study, Mohawk Trail 
Scenic Byway Corridor Management Plan and the Identification of the most Hazardous 
Intersections in Franklin County) that have included all or a portion of the Route 2 corridor west 
of Interstate 91.  During these studies a number of locations along the corridor were raised by 
those participating as potentially hazardous, primarily based on perception or anecdotal 
evidence.  Attempts were made to substantiate these concerns by using Registry of Motor 
Vehicles (RMV) data from the Massachusetts Highway Department (MassHighway), but 
unfortunately this data did not provide the level of detail in both location descriptions and the 
circumstances of the crashes to confirm or dispel the concerns raised at the majority of these 
locations.  Generally, resources were not available as part of those studies to investigate those 
locations in greater detail. In addition, for the most part, the studies recommended a more 
comprehensive analysis when resources become available.   
 
A number of factors have come together which has allowed the FRCOG to devote the required 
resources in our Unified Planning Work Program (UPWP) to conduct a detailed safety study of 
the Route 2 corridor to the west of Interstate 91.  These factors included:  

• Federal Highway Administration (FHWA) raising further the emphasis on safety in 
planning,  

• Significant portions of Route 2 will be resurfaced in the next few years into which safety 
improvements identified in this study could be incorporated, 

• An opportunity to investigate and potentially implement striping and signage 
improvements that had successfully been implemented in New York State to the 
Greenfield Rotary.   

 
Subsequent to the start of the study in the fall of 2004, the Commonwealth of Massachusetts 
became a Lead State in the AASHTO (American Association of State Highway and 
Transportation Officials) program to reduce fatality and incapacitating injuries that result from 
“Lane Departure” crashes.  Therefore, this study incorporates additional analysis to specifically 
identify “lane departure” crashes along the corridor in Shelburne. 
 
As expected, this study confirmed and dispelled some of the perceptions of the hazardous nature 
of this corridor.  When a hazardous situation was confirmed or observed, potential mitigation 
measures appropriate to resolving the hazardous situation have been recommended for further 
study.  It should be noted that all proposed mitigation measures were developed to compliment to 
the best they can, the philosophy and goals of the approved Mohawk Trail Scenic Byway 
Corridor Management Plan. 
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Study Area 

The Route 2 West corridor, more commonly known as the Mohawk Trail, travels west from the 
Greenfield Rotary, 22 miles through the communities of Greenfield, Shelburne, Buckland and 
Charlemont in Franklin County.  The road was the first state road to be designed and constructed 
as a scenic tourist route, opening in 1914, and one of the first Scenic Byways in New England, 
receiving this distinction in 19531.  Route 2 is functionally classified as an Urban Principle 
Arterial from the Greenfield Rotary to approximately the Home Depot driveway (approximately 
1,500 feet) and is functionally classified as a Rural Principal Arterial for the remainder of its 
length in Franklin County.  The Route 2 corridor is also part of the National Highway System 
(NHS), a designation given to roadways that are deemed important to the nation’s economy, 
defense and mobility.  These designations indicated that this section of roadway is not only 
important to our Region, but also the Commonwealth as a whole.  MassHighway District 2, 
based in Northampton is responsible for maintenance and activity within the right-of-way of 
Route 2 in the Town of Greenfield, and MassHighway District 1, based in Lenox is responsible 
for Route 2 through Shelburne, Buckland and Charlemont.  Traffic volumes generally decrease 
the further west along the corridor you travel, varying from around 24,000 vehicles per day just 
west of the Greenfield Rotary to approximately 2,000 vehicles per day near the 
Charlemont/Savoy Town Line2. 
 
A number of locations along the Route 2 West corridor have been raised by the public and town 
officials as experiencing potential safety problems.  Additionally, the FRCOG has identified 
locations based on staff observations and from reviewing the basic crash data contained in the 
Registry of Motor Vehicles (RMV) crash databases and outlined in the Identification of the Most 
Hazardous Intersections in Franklin County3 report.  Based on these sources the following 
locations were identified prior to the start of the study as potential areas of interest: 
 

 Greenfield Rotary 
 Intersection of Route 2 West/Colrain Road, Greenfield 
 Driveway access along the Commercial Strip, Greenfield 
 Need for a climbing lane in the westbound direction up Greenfield Mountain 
 Need for a runaway Truck Escape Ramp in the eastbound direction at the bottom of 

Greenfield Mountain 
 Intersection of Route 2 West/Colrain-Shelburne Road, Shelburne 
 Driveway access to Aubuchon Hardware, Shelburne 
 Intersection of Route 2 West/South Maple Street, Shelburne 
 Vehicle speed and pedestrian safety through Charlemont Village Center 
 Intersection of Route 2 West/Route 8A South, Charlemont 

 
Map 1 shows the study route and identifies the potential areas of interest noted above.  However, 
this study was not limited to reviewing the identified areas only, and other locations were added 
as the study progressed and evidence of a safety concern became evident.   

                                                 
1 Mohawk Trail Scenic Byway Corridor Management Plan, FRCOG and BRPC, June 2002 
2 Franklin County Traffic Count Database, FRCOG 
3 Identification of the Most Hazardous Intersections in Franklin County, FRCOG September 2004. 
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Map 1: Study Area 
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Crash Data Sources 

Background 
Massachusetts law requires that a crash report be filed with the Massachusetts Registry of Motor 
Vehicles (RMV) within five days of the occurrence of a motor vehicle crash in which someone 
has been killed, injured or at least $1,000 of property damage has resulted4.  Although not 
required, it appears that in most instances, Local or State Police will respond to the crash scene 
and complete and submit the crash report to the RMV.  There is no requirement for the police to 
complete the crash form and in the instances of minor fender bender type crashes, the operators 
of the vehicles involved may complete and submit a crash report.   
 

Registry of Motor Vehicles 
The vast majority of the Police and Operator reports that are submitted to the RMV are done so 
on paper.  Since the RMV is manually entering the details from the submitted crash reports, it 
prioritizes its data entry resources first to entering the  Police Crash reports into the Crash Data 
System (basically an electronic database), which often means that a full record of the Operator 
reported crashes is not available in the Crash Data System.  Additionally, the RMV does not 
enter all the data collected on the crash report form, the most significant omission being the crash 
diagram and narrative, which are critical for detailed crash analysis.  It should be noted that the 
RMV is currently working towards getting all Police Crash reports received electronically, 
removing the need for manual input.  When no other source of the desired crash data could be 
obtained the RMV data was used. 
 

Police Crash Reports 
To obtain the level of detail desired about the crashes occurring within the study area, a review 
of the individual crash reports is needed.  Additionally, it is preferable to review crash data 
covering a three-year period to provide an adequate sample size and to average out any 
anomalies in the number and types of crashes.  Obtaining these individual crash reports can be a 
challenge, particularly along a corridor through four different towns and where the State Police 
also respond.   
 
The four local police departments and the State Police Troop B at the Shelburne Barracks were 
very cooperative and provided all the crash reports they had available.  Unfortunately, this did 
not provide crash reports for a full three year period.  MassHighway Traffic Engineering was 
able to provide police crash reports from the RMV files for some of the time periods for which 
local sources were no longer available.  The shortcomings in the crash data are outlined in the 
discussion for each section of the corridor. 
 

Fatality Analysis Reporting System 
The more serious crashes that result in fatalities often stick in people’s minds even though they 
are infrequent and primarily random events.  The Fatality Analysis Reporting System (FARS) is 
a database developed by the National Highway Traffic Safety Administration5.  This database 

                                                 
4 Commonwealth of Massachusetts Driver's Manual, http://www.mass.gov/rmv/dmanual/index.htm 
5 http://www-fars.nhtsa.dot.gov/ 
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contains data on all traffic crashes involving a motor vehicle traveling on a public roadway that 
result in the death of a person (occupant of a vehicle or non-motorist) within 30 days of the crash 
for the 50 States, the District of Columbia, and Puerto Rico.  For this study the FARS database 
was reviewed to identify the fatalities that had occurred along the Route 2 corridor during the 
ten-year period 1995 through 2004.  MassHighway Traffic Engineering was able to provide the 
crash reports for the majority of these fatal crashes so more details on the circumstances of each 
could be known. 
 
 
Fatal Crash History 

Background 
A review of the Fatality Analysis Reporting System (FARS) database and the Registry of Motor 
Vehicles database identified eight crashes resulting in nine fatalities along the Route 2 corridor 
during the ten years between 1995 and 2004.  Franklin County as a whole has averaged around 
eight fatality crashes and nine fatalities per year between 1995 and 2004.  The police crash 
reports from all the fatalities were obtained and reviewed.   
 

Fatal Crash Details 
The following provides a summary of the circumstances extracted from the crash report for each 
of the fatal crashes: 
 

 September 1998 - approximately 8/10 mile west of Charlemont/Buckland Town 
Line.  The crash occurred at 9:20PM on a Saturday under clear and dry road conditions.  
An eastbound vehicle rounded a curve and hit a person lying in their travel lane.  The 
driver was unable to avoid the person and struck them resulting in their death.  No 
explanation could be found why the person was laying in the road. 

 June 1999 – approximately Milemarker 27.2 [curve where the Deerfield and Cold 
Rivers Merge] in Charlemont.  The crash occurred at 6:45PM on a Sunday under clear 
and dry road conditions.  An eastbound motorcycle traveling at “an extremely high rate 
of speed” crossed into the westbound lane while negotiating a sharp curve into the path of 
an oncoming westbound car hitting it head-on.  The rider of the motorcycle was 
pronounced dead at the scene.  The driver of the car sustained minor visible injuries. 

 June 2000 – approximately a ¼ mile west of Little Mohawk Road in Shelburne.  The 
crash occurred at 3:00PM on a Saturday under clear and dry road conditions.  An 
“experienced” bicyclist traveling eastbound in the breakdown lane was struck from 
behind by an eastbound car which had veered into the breakdown lane.  The bicyclist was 
pronounced dead at the scene.  No explanation for the driver’s behavior was provided. 

 July 2000 – approximately 2,000 feet west of Long View Tower in Greenfield.  The 
crash occurred at 9:07PM on a Friday under clear and dry road conditions.  An eastbound 
car veered into the westbound lane striking a westbound motorcycle then spinning round 
and hitting the following westbound car.  The driver of the motorcycle was pronounced 
dead at the scene and the elderly driver (wearing seat belt) of eastbound car died several 
days later.  The driver (wearing seat belt) of the other car received “serious visible 
injuries”.   
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 September 2003 – approximately 500 feet east of the Academy at Charlemont in 
Charlemont.  The crash occurred at 9:40PM on a Sunday under cloudy but dry road 
conditions.  An eastbound vehicle crossed into the westbound lane striking head-on an 
oncoming vehicle.  The driver of the eastbound vehicle was killed (not wearing seat belt) 
in the crash, while the driver and passenger of the other vehicle suffered “incapacitating 
injuries”. 

 January 2004 – approximately a ¼ mile east of Route 8A North in Charlemont.  The 
crash occurred at 9:45AM on a Monday under snowy and “extremely” icy road 
conditions.  An eastbound vehicle rounded the corning leaving the village center and 
realized they were going too fast for the conditions.  When the driver tried to brake, the 
vehicle slid out of control and crossed into the westbound lane striking head-on a 
westbound vehicle.  The driver (not wearing seat belt) of the westbound vehicle received 
“massive head injuries” and was pronounced dead at the scene.  The driver of the 
eastbound vehicle received “minor injuries”. 

 April 2004 – approximately 8/10 mile east of South Maple Street in Shelburne.  The 
crash occurred at 11:38AM on a Friday under clear and dry road conditions.  An 
eastbound car pulled over into the breakdown lane, then attempted to make a u-turn, but 
did so into the path of an eastbound truck, which T-boned the car.  The driver of the car 
was killed. 

 July 2004 – at the intersection with Route 112 [South] in Buckland.  The crash 
occurred at 9:00AM on a Thursday under cloudy and dry road conditions.  A vehicle 
made a left turn from Route 112 into the path of a westbound vehicle on Route 2.  The 
driver of the left turning vehicle died the following day.   

 
Recommendations 

Although the information in the crash reports was not always comprehensive, it appears from the 
available information that the fatal crashes that have occurred along the Route 2 corridor have 
generally been random in nature with respect to both location and circumstances.  Additionally, 
in four of these crashes vulnerable road users (pedestrian, bicyclist and motor cyclists) were the 
ones killed and in the two head on crashes those killed had not been wearing a seat belt.  Driver 
error or inattention appears to be the overriding cause in the majority of the crashes.  This makes 
it difficult to identify any measures that could be implemented to prevent any future fatalities 
along Route 2.  It should be noted that MassHighway is typically notified of all fatality crashes 
that occur on roadways under its jurisdiction and they do investigate the roadway characteristics 
and traffic control to determine if they had been a factor in the crash and will make 
recommendations for improvement when deemed necessary. 
 
 
Crash Analysis and Recommendations for Greenfield 

Area Characteristics 
Approximately 1.9 miles of the Route 2 West corridor is located in the Town of Greenfield.  The 
Greenfield Rotary acts as the gateway for Route 2, channeling traffic from Interstate 91 and 
Downtown Greenfield.  Traffic volumes vary from approximately 24,000 vehicles per day just 
west of the Greenfield Rotary to approximately 12,000 vehicles per day at the Shelburne Town 
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Line.  The only signalized 
intersection in the study area is 
located approximately 400 feet west 
of the Greenfield Rotary at the 
intersection with Colrain and 
Robbins Roads.  The next quarter 
mile is lined with several commercial 
developments accessed directly from 
Route 2.  Through this commercial 
area, Route 2 primarily has a four 
lane (two lanes in each direction) 
cross section with each direction of 
travel separated by a raised median.  
There are openings in the median at 
the Colrain Road intersection, and at 
the entrances to the Big Y/Staples 
and Home Depot Plazas, where 
dedicated left turn lanes are provided 
in addition to the two through travel 
lanes.  At the Home Depot Plaza 
driveway the roadway cross-section transitions to one lane plus paved shoulders.  The width of 
the shoulders varies slightly throughout the steep climb up Greenfield Mountain to the Shelburne 
Town Line, where guardrail primarily lines the roadway on the westbound side, and drainage 
swales and rock outcrops generally line the roadway on the eastbound side.  The posted speed 
limit from the Greenfield Rotary to the Shelburne Road Bridge is 35MPH, increasing to 50MPH 
for the rest of Greenfield Mountain to the Shelburne Town Line. 
 
MassHighway District 2 based in Northampton has jurisdiction over all activities on the 
Greenfield Rotary and within the right-of-way of this section of Route 2 in Greenfield.  This 
means that MassHighway supervises all construction, performs on-site engineering, implements 
maintenance and preventive maintenance programs, and generates proposals for maintenance 
and construction work along this section of roadway.  Therefore, any improvements to be made 
along this section of the study area will be developed in cooperation with MassHighway District 
2. 
 
The potential areas of interest that have been identified in Greenfield are: 

 Greenfield Rotary 
 Intersection of Route 2 West/Colrain Road/Robbins Road 
 Driveway Access along the Commercial Strip 
 Need for a climbing lane up Greenfield Mountain 
 Need for a runaway Truck Escape ramp at the bottom of Greenfield Mountain 

 
Available Crash Data 

The Town of Greenfield has a full-time police force that is the primary reporting agency for all 
crashes within this section of the Study Area.  The Greenfield Police Department provided crash 
reports for the three-year period 2001 through 2003.  A discussion of the findings of the crash 

Aerial Picture of Greenfield Commercial Strip– April 2008

Home 

Depot 
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Staples

Colrain 
Rd. 

Route 2 
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Aerial Picture of Greenfield Rotary– April 2002 

analysis for the areas of interest listed above starts on the next page.  This is followed by a 
discussion of additional locations where the crash data indicated a crash problem may exist. 
 
Greenfield Rotary 

Background 
The Greenfield Rotary has all the 
characteristics of the classic “New England 
Traffic Circles” that were built during the 
1950s, and 60s.  Those characteristics 
include a large (650-foot) diameter, 
highway type merge and weaving 
geometry at the entries, yield–on-entry 
control and circulating vehicle speeds of 
between 30 and 40 miles per hour.  The 
Greenfield Rotary controls and directs 
traffic from Exit 26 of Interstate 91 (a full 
interchange with both northbound and 
southbound on and off ramps), Route 2 (to 
and from the west) and Route 2A (to and 
from the east and Downtown Greenfield).  
An average of 34,000 vehicles is processed 
through the Rotary each day, with 
approximately two-thirds of that traffic 
entering from Route 2 and 2A from the 
west and east respectively.   
 
Rotaries are notorious for their congestion and high number of crashes.  In Massachusetts, 17 of 
the approximately 100 rotaries appeared on MassHighway’s “Top 1000 High Crash Locations” 
list6, which was based on crash data from 1997 through 1999.  It should be noted that this ranked 
list does not account for exposure (i.e. traffic volumes), but does take into account crash severity 
(i.e. distinguishes between property damage only, injury or fatal crashes).  The Greenfield Rotary 
was one of the 17 rotaries on the list, ranked at 420th in the list of the top 1000 intersections in 
Massachusetts at that time.  More up to date listings have excluded Rotaries and Interstate 
interchanges due to the complexities of located crashes with RMV data.  
 
The FRCOG first looked at the crash history and traffic operations at the Greenfield Rotary as 
part of the Downtown Greenfield Circulation Study7 completed in May 1999.  For that study 
crash reports from the Greenfield Police Department were reviewed from the three-year period 
November 1995 through October 1998.  That review identified 82 crashes in that period, the 
majority of which were rear-end type crashes on the four approaches.  The collision diagram 
from that study has been placed in the Appendix.  Since then, the Greenfield Rotary has 
continued to experience a high rate of crashes, most recently seen in its ranking first in the list of 

                                                 
6 Top 1000 High Crash Locations Report 1997-1999, MassHighway Traffic Operations and Safety Unit, August 2002 
7 Downtown Greenfield Circulation Study, FRCOG, May 1999 
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“The 50 Most Hazardous Intersections in Franklin County”8 based on Registry of Motor Vehicle 
crash data from 2002 through 2004.  It should be noted that the Greenfield Rotary experiences 
far more crashes than any other intersection in Franklin County. 
 

Crash Analysis Results 
For this study crash reports were obtained from the Greenfield Police Department for the three-
year period 2001 through 2003.  The review of these crash reports identified a total of 83 crashes 
at the Rotary during this three-year period.  The crashes are almost equally distributed over the 
three years with 30 crashes in 2001, 27 crashes in 2002 and 26 crashes in 2003.  The small 
decline in crashes between 2001 and 2003 is not significant enough to draw a conclusion that the 
crash problem is improving.  A collision diagram showing schematically the different crash types 
and providing a summary (date, time, weather and road conditions) of the crash details has been 
produced and placed in the Appendix.  Figure 1 provides a summary of the severity and types of 
crashes seen at the Rotary in the three-year period reviewed.   
 
Figure 1:  Greenfield Rotary Collision Diagram Summary, 2001 - 2003 
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Crash Severity 

Of the 83 reported crashes, 53 crashes (60%) resulted in property damage only, and 30 crashes 
(40%) resulted in personal injury to at least one of those involved.  It appears from the crash 
reports that none of the injuries were of a serious nature, although in 14 of those 30 injury 

                                                 
8 Identification of the Most Hazardous Intersections in Franklin County, FRCOG 2006 
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crashes it was indicated that those injured were transported to a hospital for evaluation and 
treatment.  No fatalities were reported to have occurred at the Rotary in this time period 
 

Crash Types 

The predominant crash type was rear-end collisions on the four approach roadways accounting 
for 72 (87%) of all the crashes.  Almost half (34 crashes) of those 72 rear-end collisions occurred 
on the Route 2A approach from the east, while 16 occurred on the Route 2 approach from the 
west, 15 on the Interstate 91 northbound off-ramp approach and 6 on the interstate southbound 
off-ramp approach.  Based on observations of traffic patterns at the Rotary, it appears that the 
distribution of rear-end collisions corresponds to the levels of congestion seen on the different 
approaches.  In general, the more congested the approach, the greater the likely hood of rear-end 
collisions.  Over half (40 crashes) of these rear-end collisions occurred during the four hour 
period between 3:00 and 7:00 PM, generally the peak period for traffic each day. 
 
Of the other crash types, only three of the crashes were of an angle type between circulating 
vehicles and those entering from an approach roadway.  Two other crashes did occur due to a 
vehicle failing to yield on entry, but did not involve that vehicle.  This low number initially came 
as a surprise, since approach roadway traffic is often observed failing to yield to circulating 
traffic.  It is likely that the good sight lines and wide circulating roadway allow drivers to make 
evasive action to avoid a collision.   
 
The remaining crashes involved unique circumstances, including a tire blow out, a vehicle 
stopping for a pedestrian crossing from the center island, and a tractor trailer backing up after 
taking the wrong exit from the Rotary.   
 

Month, Day and Time of Crashes 

No one month of the year saw an exceptionally high number of crashes, although, July saw the 
highest number with 12 crashes (14%) and May saw the fewest number of crashes with 3 crashes 
(4%).  Most months (January, February, March, June, August, September and October) saw 
between 7 and 9 crashes.  Over half (44 crashes) occurred on a Thursday, Friday or Saturday, 
with 14, 14 and 16 crashes respectively.  These are generally the busiest travel days of the week 
in this area.  Over a quarter (22 crashes) occurred during a one hour period between 4:00 PM and 
5:00 PM and over half (46 crashes) occurred during the four hour period between 3:00 PM and 
7:00 PM, typically the peak traffic period of the day.   
 

Weather, Road and Light Conditions 

Weather and road conditions do not appear to be major contributing factors in the crashes, as 
81% of the crashes occurred under dry road conditions and, 88% occurred in clear or cloudy 
weather conditions.  Wet road conditions were reported in 17% of the crashes, and rainy weather 
conditions were reported in 8% of the crashes.  Only 2% of the crashes occurred under icy or 
slushy road conditions and, 3% of the crashes occurred in snow, sleet or freezing rain.  Likewise, 
light conditions do not appear to be a major contributing factor as 75% of the crashes occurred 
during the daylight hours, 12% of the crashes occurred at dusk or dawn, and 13% of the crashes 
occurred during the hours of darkness.  Although several of the street lights around the Rotary 
have been out of service for a prolonged time, leaving parts of the circle in darkness, none of the 
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crashes that occurred in the hours of darkness appeared to be caused by a lack of lighting, nor 
was the lack of street lighting mentioned as a contributing factor in the crash report. 
 

Driver Details 

Citations were issued to at least one of the drivers in 83% of the crashes and the citations were 
primarily for “following too close” or for “failure to use care in stopping or starting”.  There 
were 4 “Hit and Run” crashes where the driver responsible for the crash left the scene before 
details could be obtained and therefore a citation could not be given.  Based on the crash 
narrative of the rear-end crashes, many of the drivers at fault indicated that they thought the 
vehicle in front of them was going to enter into the rotary.  Of those drivers who were identified 
as being at fault, 54% were male, 41% were female and 5% were unknown (not reported on 
crash report).  The age of the drivers identified as being at fault was also investigated and 
grouped into five year increments from 15 to 70 plus.  This analysis showed an almost equal 
distribution from 15 to 65 years of age with between 14% and 16% in each age group.  Only one 
driver identified at fault was at an age greater than 65 years.  Based on the residence of the 
drivers identified at fault, 58% could be characterized as “local”, living in a town from which 
you would expect them to use the Rotary on a regular basis.  Drivers characterized as “non-
local”, living in towns you would not expect them to use the Rotary on a regular basis accounted 
for 36% of those identified as at fault.  Of those non-local drivers approximately 40% were from 
outside Massachusetts, but primarily from the surrounding states of Connecticut, Vermont, 
Rhode Island and New Hampshire.  Two drivers were from Florida. 
 

Crash Data Summary 
The results of this crash analysis identified a total of 83 crashes in the three-year period 2001 
through 2003.  A predominant crash pattern of rear-end crashes on the four approach roadways 
accounts for 87% of all the crashes at the Rotary.  This pattern is consistent with the pattern 
recorded with a similar analysis over three years between November 1995 and October 1998 
where 91% of the 82 crashes were of this type.  Driver error appears to be the major contributing 
factor to this type of crash, either wrongly anticipating the entry of the vehicle in front into the 
circulating roadway, or not paying attention to the vehicle in front as it stops to yield to 
circulating traffic.  This may in part be due to the speed of circulating vehicles, causing 
hesitation for some drivers on whether it is safe to enter the Rotary.  Although the severity of the 
crashes seems low, the volume of crashes is high with a crash rate of 3.15 crashes per million 
entering vehicles.  This is well in excess of the MassHighway District average of 0.90 crashes 
per million entering vehicles for unsignalized intersections.   
 

Existing Conditions 

Background 
The Greenfield Rotary is a 650 foot diameter circle.  The circulating roadway varies between 35 
to 40 feet in width and has no lane markings.  Each of the four approaches are approximately 20 
to 22 feet in width at the entry and all are marked as a single lane entry.  Approaching from the 
west on Route 2 the roadway is marked as two lanes from the Colrain Road intersection before 
merging to a single marked lane just before the entry to the Rotary.  This often sets up a kind of 
drag race scenario with drivers competing to get to the merge point first.  It should be noted that 
periodically this approach acts as a two lane approach, typically with a vehicle to the right of the 
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Greenfield Rotary – Looking East Towards the Route 2A approach prior 
to the Safety Improvements 

lane taking the first exit from the Rotary to Interstate 91 south and the vehicle to the left of the 
lane proceeding through to Route 2A or left to Interstate 91 north.  In general, there are no 
pavement marking on the approaches to or on the Rotary itself.  Vehicles speeds are high on the 

circulating roadway with drivers 
comfortably able to drive 35 to 40 
MPH round the circulating roadway.  
Signage consists of advanced 
warning signs of the upcoming 
Rotary, with reminders of the yield 
laws.  “Yield” Signs are located at the 
yield point of each approach.  Large 
signs indicating the direction of travel 
around the Rotary and with the 
wording “Rotary” are located in the 
center island across from each 
approach.  Directional signage 
(indicating routes and geographic 
locations) are located at each of the 
exits, indicating the destination for 
the exit and other destinations if 
continuing to circulate.  Additional 
signage identifying attractions, such 
as food, fuel and lodgings is provided 
on the Interstate exits. 

Traffic Count Data 
In May 2004, with the assistance of 
the UMass Transportation 
Engineering Graduate Program, 
traffic flow data for the morning 
(7:00 – 9:00 AM) and afternoon (4:00 
– 6:00 PM) peak periods were 
collected using video cameras.  Four 
video cameras were positioned to 

collect footage of volumes at each approach and adjacent exit, as well as circulating traffic past 
the approach.  Due to the size of the Rotary it is impossible to track each individual vehicle from 
its entry to its exit.  Therefore, to get an estimate of the destination of each vehicle, the volume of 
four movements at each approach was extracted from the video.  The total approach volume, the 
volume taking the adjacent exit (right turn), the circulating volume passed the approach and the 
total adjacent exit volume.  With volumes for these four movements, the left-turn and through 
volumes from each approach were calculated using simultaneous equations.  This procedure is 
outlined in the Appendix.  Figure 2 shows the AM and PM peak hour traffic volumes as well as 
the total daily volumes on each approach and exit collected in May 2004.  The full turning 
movement count reports have also been placed in the Appendix.  It should be noted that this data 
was collected two weeks after the opening of a new Home Depot Store located approximately a 
quarter mile to the west of the Rotary.   

Greenfield Rotary Circulating Roadway looking east towards the Route 
2A Exit, prior to the Safety Improvements 
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During the observed AM Peak Hour (7:45 – 8:45), just over 2,400 vehicles were observed 
entering the Rotary.  Thirty-nine percent of the traffic entered the Rotary from the West on Route 
2, 27% from the East on Route 2A, 15% from the North on the I-91 southbound exit and 19% 
from the South on the I-91 northbound exit. 
 

During the observed PM Peak 
Hour (4: 45 – 5:45), just over 
2,900 vehicles were observed 
entering the Rotary.  Thirty-one 
percent of the traffic entered the 
Rotary from the West on Route 
2, 34% from the East on Route 
2A, 13% from the North on the 
I-91 southbound exit and 22% 
from the South on the I-91 
northbound exit. 
 
Automatic Traffic Recorder 
(ATR) equipment was also 
placed on all the approaches 
and exits recording traffic 
volumes on the day of the video 
recording and during a two 
week period proceeding this 
day.  The volume reports from 
these counts are contained in 
the Appendix. 

Level of Service Analysis 
Level of Service (LOS) is the 
measure used to estimate the 
level of congestion at an 
intersection.  The criteria for 
LOS is set out in the Highway 
Capacity Manual and utilizes 
the turning movement counts 
discussed above to calculate the 
average delay experienced by 
driver’s on each of the 
approaches during the peak 15-
minute travel periods.  Based 
on that delay a grade of “A” 
(Best) through “F” (Worst) is 
assigned to each movement.  At 
LOS A traffic is free flowing 

Figure 2:  Summary of Turning Movement Count Data for the 
Greenfield Rotary 
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with minimal delays and at LOS F traffic is experiencing severe congestion and long delays in 
excess of one minute.  Typically, a LOS C or better is desirable when designing improvements.  
Another important measure to review when analyzing the operation of intersections is the 
Volume to Capacity Ratio (v/c).  The “capacity” is defined as the maximum number of vehicles 
that can pass a point, for circular intersections it would be the yield line, and is influenced by the 
geometry (i.e. number of lanes) and the number of available suitable gaps between vehicles on 
the circulating roadway.  The volume is the observed number of vehicles crossing the yield line.  
A v/c ratio of 1.00 means that the approach has reached capacity, resulting in long delays and a 
poor LOS will occur.  At circular intersections the LOS can be at a reasonable level (C or better) 
right up to the point of reaching capacity, hence the reason for the importance of reviewing this 
measure. 
 
The Capacity Analysis software programs, SIDRA and RODEL were investigated to model the 
existing and proposed conditions at the Rotary.  Each software has its strength and weakness, 
especially when modeling such a large Rotary.  Due to the size of the Rotary a number of the 
geometric inputs were outside the specified ranges in RODEL.  This made it difficult to get the 
RODEL program calibrated to reflect accurately the conditions observed during the data 
collection.  The results from SIDRA reflected more closely the conditions observed during the 
data collection.  Therefore, SIDRA alone was utilized to model a number of options for 
improvements to the Rotary.  In addition to modeling the existing conditions, future conditions 
based on a conservative growth in traffic volumes of 1.5% per year over ten year (equates to a 
total 16% increase in traffic) was modeled to insure that any new design could accommodate a 
significant increase in traffic.  This is not an unreasonable growth rate over this period 
considering this area has been identified by the Town of Greenfield as a location for additional 
commercial growth.   
 
Tables 1 shows the SIDRA analysis results for the AM and PM peak periods with the existing 
Rotary layout.  For each time period the analysis results are shown for the existing (2004) and 
future (2014) traffic volumes.  It should be noted that automatic traffic counts conducted in the 
fall of 2007 showed similar traffic volumes to those collected in 2004 when the turning 
movement count data was collected, indicating that that data is still relevant for today’s 
conditions.   
 
Table 1 – Greenfield Rotary Existing Peak Period Level of Service Results 

AM PEAK PM PEAK 
2004 2014 2004 2014 

Approach v/c Delay LOS v/c Delay LOS v/c Delay LOS v/c Delay LOS 
I-91 SB 0.399 7.0 A 0.537 10.5 B 0.909 53.9 D 1.023 80.0 E 
Route 2A 0.534 5.2 A 0.647 6.3 A 0.981 24.0 C 1.212 109.4 F 
I-91 NB 0.548 9.8 A 0.817 21.1 C 0.760 16.0 B 1.048 65.0 E 
Route 2 0.790 6.9 A 0.968 17.3 B 0.759 5.8 A 0.874 7.7 A 
Intersection - 6.9 A - 14.0 B - 20.4 C - 64.6 E 

v/c – Volume to Capacity Ratio.  Values of 1.0 or greater indicate the demand flow exceeds the capacity and will result in congestion 
Delay – Average Delay, measured in seconds 
LOS - Level of Service 
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The SIDRA analysis for the 2004 AM Peak period indicates that the Rotary operates well, with 
all approaches operating with minimal delays and at a LOS A.  The Route 2 approach, which 
processes the highest volumes during this time period, has the highest v/c ratio at 0.790, which 
still provides a reasonably comfortable cushion in capacity.   
 
During the PM Peak period, which sees a greater volume of traffic, more significant delays are 
experienced on the Route 2A and Interstate 91 southbound approaches, with LOS C and D 
respectively.  More importantly the Route 2A and I-91 southbound approaches are almost at 
capacity with a v/c ratio of 0.981 and 0.909 respectively.  This lack of spare capacity on the 
Route 2A approach is primarily due to the volume of traffic on that approach, and on the 
Interstate 91 southbound approach is primarily due to the lack of gaps in the circulating traffic 
flow.  This means that with minor increases in traffic flow on the Route 2A approach major 
congestion would result.  This is actually seen frequently now when traffic can be queued passed 
the Newton Street intersection for a short period of time most evenings.   
 
In 2014 the Rotary would continue to operate at a suitable LOS B during the AM Peak, although 
the Route 2 approach could be nearing capacity at that time, indicated by the v/c ratio of 0.968.   
During the PM Peak in 2014 there would be too much traffic for the Rotary to process.  Three of 
the four approaches (Route 2A, I-91 southbound and I-91 northbound) would be over capacity 
(v/c >1.0), indicating failure of the intersection and resulting in lengthy delays and longs queues 
on those approaches. 
 

Proposed Improvements 
Based on the results of the crash data analysis, the SIDRA capacity analysis and consultation 
with the New York State Department of Transportation (NYSDOT) it was determined that a 
number of relatively simple changes could be made to the existing Rotary to improve the 
capacity and safety.  Those proposed improvements were primarily to add pavement markings 
and additional signage, which in turn would add capacity where needed, slow circulating 
vehicles speeds, reduce confusion and in turn reduce the probability of the rear-end type crashes 
so prominent at the Rotary.   
 
Figure 3 outlines the proposed improvements for the Rotary.  The Route 2A and Route 2 
approaches would be widened and marked to fully accommodate two entry lanes.  This would 
add the identified needed capacity to each of these approaches.  The circulating roadway along 
the north and south sides would not require widening, but would be marked as two lanes to 
correspond with the two lane entries of the Route 2A and Route 2 approaches.  At the Route 2 
exit on the west side the exit would be slightly widened to accommodate two exit lanes that 
would continue to the Colrain Road Intersection.  At the Route 2A exit on the east side, two 
lanes would merge to one to match up with the single lane that leads towards Downtown 
Greenfield.  There was initial concern with this merge, but realizing it was no different than a 
similar layout frequently used at signalized intersections it was not expected to cause any 
problems.  By adding the two lanes to the Route 2A and Route 2 approaches, the number of 
available gaps in the circulating traffic flow would increase, negating the need to add additional 
entry lanes to the two Interstate 91 off-ramp approaches.  Therefore, they would remain single 
lane entries.  To match these sing lane entries the circulating roadway on the east and west side 
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would also be marked as single lane, with the remaining pavement being marked with yellow 
hatching.  In developing these plans SIDRA was once again used to model the potential 
operational impacts of different configurations.  The layout outlined in figure 3 proved to work 
well under existing traffic and future traffic conditions.   
 
Table 2 – Greenfield Rotary AM Peak Existing and Future Level of Service Results 

2004 2014 
Existing Layout Proposed Layout Existing Layout Proposed Layout 

Approach v/c Delay LOS v/c Delay LOS v/c Delay LOS v/c Delay LOS 
I-91 SB 0.399 7.0 A 0.401 5.5 A 0.537 10.5 B 0.501 6.7 A 
Route 2A 0.534 5.2 A 0.258 5.1 A 0.647 6.3 A 0.315 5.5 A 
I-91 NB 0.548 9.8 A 0.525 6.9 A 0.817 21.1 C 0.664 9.3 A 
Route 2 0.790 6.9 A 0.383 4.5 A 0.968 17.3 B 0.470 5.1 A 
Intersection - 20.4 C - 6.6 A - 64.6 E - 10.5 B 

v/c – Volume to Capacity Ratio.  Values of 1.0 or greater indicate the demand flow exceeds the capacity and will result in congestion 
Delay – Average Delay, measured in seconds 
LOS - Level of Service 
 
Tables 2 and 3 provide a comparison of the LOS for the existing layout compared to the 
proposed layout during both the AM and PM periods and under current and future traffic 
conditions.  This analysis shows that the proposed layout operates very well under all of the 
scenarios.  It should be noted that during the PM peak period in 2014 the Interstate 91 
Northbound off-ramp is nearing capacity.  Since under current traffic conditions this approach 
operates very well at an LOS B it was decided to keep that entry as a single lane accepting that in 

Figure 3:  Proposed Improvements at the Greenfield Rotary 
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the future it may need to be widened to two lanes, if necessary.  None of the improvements being 
proposed would preclude that from happening in the future. 
 
Table 3 – PM Peak Existing and Future Level of Service Results 

2004 2014 
Existing Layout Proposed Layout Existing Layout Proposed Layout 

Approach v/c Delay LOS v/c Delay LOS v/c Delay LOS v/c Delay LOS 
I-91 SB 0.909 53.9 D 0.566 8.8 A 1.023 80.0 E 0.791 16.4 B 
Route 2A 0.981 24.0 C 0.467 5.9 A 1.212 109.4 F 0.597 8.4 A 
I-91 NB 0.760 16.0 B 0.728 9.2 A 1.048 65.0 E 0.914 18.2 B 
Route 2 0.759 5.8 A 0.360 4.5 A 0.874 7.7 A 0.441 4.9 A 
Intersection - 20.4 C - 6.6 A - 64.6 E - 10.5 B 

v/c – Volume to Capacity Ratio.  Values of 1.0 or greater indicate the demand flow exceeds the capacity and will result in congestion 
Delay – Average Delay, measured in seconds 
LOS - Level of Service 
 

Just as at signalized intersections with multiple approach lanes where lanes may 
be assigned to a single or multiple movement (left, through or right turns), lanes 
had to be assigned to the different destinations on the Route 2A and Route 2 
approaches.  On the Route 2A approach, the right lane would be used by those 
either heading to Interstate 91 northbound, or Route 2 West.  The left lane would 
be assigned to those heading Route 2 West or Interstate 91 southbound.  On the 

Route 2 approach, the right lane would be used by those heading 
Interstate 91 southbound or Route 2A eastbound and the left lane 
would be used by those heading Route 2A eastbound, Route 2 
eastbound or Interstate 91 northbound (Route 2 eastbound and 
Interstate 91 northbound share the same roadway).  To inform 
drivers of the lane assignments as they approached the entry, they 
would first see signage and then see route names painted in the 

relevant lane.  These route markings would be repeated in the circulating roadway lanes along 
with the appropriate arrow markings also.  For those going to the third exit from these 
approaches, drivers would be smoothly transitioned to the outside of the rotary as they got to the 
east or west sides of the circulating roadway, positioning them for their exit. 

 
To raise the visibility of the requirement to yield to circulating 
traffic, along with the existing “yield” signs, the word “YIELD” 
would be painted at the approaches along with the “shark teeth” 
(row of triangles) pavement markings signifying the yield line. 
 

As part of the project, pedestrian and bicycle accommodations were also reviewed.  Figure 4 
outlines the existing and proposed pedestrian improvement proposed as part of the project.  For 
pedestrians there was no sidewalk connection from the Newton Street intersection to the 
Applebee’s Restaurant driveway just east of the rotary.  A sidewalk did exist around the north 
side of the rotary and continued to the Colrain Road intersection ending on Colrain Road just 
north of the Intersection at the Super 8 Motel driveway.  On the south side a sidewalk began at 
the westerly driveway to the Mobile gas station and continued around the rotary ending abruptly 
on the Route 2 approach due to the guardrail protecting the drop to a culvert.  Pedestrians were 
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frequently observed 
walking along the 
shoulders of Route 2A on 
their way to and from the 
commercial development 
on the west side of the 
Rotary.  Additionally, 
pedestrian were observed 
nervously scrambling 
across Route 2 at the 
Colrain Road intersection 
going to the fast food 
restaurants on the south 
side of that intersection.  
To improve pedestrian 
connectivity and safety, a 
sidewalk connection along 

the north side of Route 2A from where it ended by the Newton Street School playing fields to the 
Rotary was designed.  Additionally, pedestrian activated crossing signals would be added to the 
existing traffic signals at the Newton Street and Colrain Intersections.  New sidewalk would be 
added to accommodate the crossing of Route 2 and extend on the south side of Route 2 to the 
Pella Window showroom driveway.  There was no feasible way to connect the existing sidewalk 
on the south side of the Rotary on either the east or west sides, and it was determined that this 
sidewalk would be removed as part of the improvements to avoid any confusion.  The pedestrian 
crossings of the Interstate 91 on and off ramps were not up to current ADA (Americans with 
Disability Act) standards and lacked any crosswalk pavement markings or signage.  As part of 
the project, these crossings would be brought in line with ADA standards with wheel chair ramps 
and the crossing would be marked and signed. 
 
For bicyclists, bike lanes are not recommended for circular intersections as they have been found 
to reduce the safety of bicyclists rather than enhance it.  Bicyclists would only be going from east 

to west and west to east due to the 
restriction on the use of bicycles on 
the Interstate.  More experienced 
bicyclists could “take the lane” and 
ride round the rotary in the right lane 
as if they were a vehicle.  Those less 
comfortable with riding in traffic 
could utilize the sidewalk and 
crosswalks as pedestrians to navigate 
around the Rotary. 

Implementation of Improvements 
During the development of this 
Report the Greenfield Rotary 
Improvements have continued to be 

Figure 4:  Proposed Pedestrian Improvements at the Greenfield 
Rotary 

Greenfield Rotary – Looking East Towards the Route 2A approach 
after implementation of the Safety Improvements
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developed.  A Public Information 
Meeting was held in March of 2006 
to solicit feedback from the public 
about the proposed improvements.  A 
small crowd of approximately 15 
people attended and generally gave 
positive feedback on what was being 
proposed.   
 
In September 2006 the final plans 
were completed and approved by the 
State.  Added to the project due to 
the age and condition of the 
pavement was the resurfacing of the 
Rotary.  Funding for the project was 
identified through the Governor’s 

Highway Safety Bureau.  The project was originally advertised for bids in September 2006, but 
had to be re-advertized in April 2007.  The bids were opened in August 2007 and a contract for 
the work was awarded to C&A Construction of Ludlow for just under $900,000 in December 
2007.  Construction started in March 2008 and the major improvements including the pavement 
markings and signage were completed on June 20th, 2008.  As of the end of December, 2008 the 
Rotary is operating well and no major problems have been reported.  A follow up study will be 
conducted approximately one year after the completion of the improvements to measure the level 
of effectiveness of the improvements. 
 
 
Intersection of Route 2/Colrain Road/Robbins Road 

Background 
The intersection of Route 2/Colrain 
Road/Robbins Road is located 
approximately 400ft west of the 
Greenfield Rotary and is controlled 
by a fully-actuated traffic signal.  
This means that the traffic lights 
change based on the detected 
presence of vehicles in each of the 
lanes.  On the eastbound approach 
of Route 2 there are 3-lanes; a 
shared right turn and through lane, 
a through only lane and a left turn 
only lane.  On the westbound 
approach of Route 2 there are 4-
lanes; a right turn only lane, two 
through only lanes and a left turn 
only lane.  On the southbound Aerial Picture of Route 2 West/Colrain Rd Intersection– April 2002

Greenfield Rotary Circulating Roadway looking east towards the 
Route 2A Exit after implementation of the Safety Improvements
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approach of Colrain Road there are 2-lanes; a right turn only lane and a shared through and left 
turn lane.  On the northbound approach of Robbins Road there is a single lane shared for all 
movements; right, through and left.  Approximately 19,000 vehicles per day travel through this 
intersection.  Colrain Road, for the first quarter mile, provides access to commercial businesses, 
including the Big Y Plaza, BJ’s Wholesale Club, Super 8 Motel, Hampton Inn Hotel and the 
Country Nissan car dealership.  Greenfield Community College is located off of Colrain Road 
approximately 2 miles north of this intersection.  Robbins Road is a dead end street and primarily 
serves as access to a Friendly’s and a MacDonald’s restaurant, as well as a few residences. 
 

Crash Analysis Results 
This intersection appeared in the lists of the “Top Fifty Most Hazardous Intersections in Franklin 
County” developed by the FRCOG based on the Registry of Motor Vehicles data from 1999 
through 2001 and 2002 through 2004 with 26 and 27 crashes respectively.  An analysis of the 
Greenfield Police Department crash reports from 2001 through 2003 identified only 9 crashes at 
this intersection, 2 in 2001, 5 in 2002 and 2 in 2003.  The discrepancy in the number of crashes 
occurring at this location between the RMV and Greenfield Police Department is related to the 
location description information entered into the crash reports.  The RMV transcribes from the 
crash reports what is entered into the location description fields on the report.  Whereas this 
analysis reviewed the whole crash report including the crash diagram and crash narrative 
completed by the police officer.  In a number of instances Colrain Road or Robbins Road was 
used as the location identifier, but the review of the collision diagram or narrative made it clear 
that the crash was not influenced by the intersection.   
 
A collision diagram showing schematically the different crash types and providing a summary 
(date, time, weather and road conditions) of the crash details has been produced and placed in the 
Appendices.  Figure 5 provides a summary of the severity and types of crashes seen at this 
intersection in the three-year period, 2001 through 2003.  At this location with 9 crashes in three 
years, a crash rate of 0.43 crashes per million entering vehicles was calculated.  This is well 
below the average crash rate of 1.11 crashes per million entering vehicles seen at other signalized 
intersections across MassHighway District 2. 
 

Crash Severity 

Six of the 9 crashes resulted in property damage only and 3 resulted in injury to one or more of 
those involved.  One of the crashes resulted in “incapacitating” injuries to a driver who was not 
wearing a safety belt.  Citations were issued in 7 of the 9 crashes, with the drivers admitting fault 
in the other 2 crashes.  No fatalities were reported to have occurred at this intersection in this 
time period.   
 

Crash Types 

Seven of the 9 crashes at this intersection were of a rear-end type.  Based on the narratives in the 
crash reports, the majority of these crashes were the result of driver inattention causing vehicles 
to run into the back of a vehicle waiting at a red light.  Two of the crashes were of an angle type.  
One of these angle type crashes occurred when a driver made a right turn on red from Robbins 
Road the second when the driver on Route 2 westbound went through a red light. 
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Figure 5:  Collision Diagram Summary for the Route 2/Colrain Road Intersection, 2001 - 2003 
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Month, Day and Time of Crashes 

The crashes at this intersection occurred throughout the year, but there was a concentration of the 
crashes occurring on the weekend when 6 of the 9 crashes occurred (5 on a Saturday and 1 on a 
Sunday).  These weekend crashes occurred between the hours of 11:00 AM and 2:00 PM which 
is typically a peak travel period in commercial areas on weekends. 
 

Weather, Road and Light Conditions 

Five (4 rear-end) of the 9 crashes occurred under wet road conditions, but in none of the crash 
reports was there mention of the road conditions being a contributing factor in the crashes.  All 
the crashes occurred during the daylight hours. 
 

Existing Conditions 

Level of Service 
A PM Peak period turning movement count was conducted on a Thursday in October 2003 and 
again on a Wednesday in December 2005.  The first count was conducted before the Home 
Depot opened further to the west on the Commercial strip, but during the peak travel period of 
the year due to the Fall Foliage traffic.  The second count was conducted after Home Depot was 
well established.  Possibly due to the differing days of the week, but more likely due to the lack 
of Fall Foliage traffic, the 2005 peak hour volume is approximately 200 vehicles less than the 
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2003 count.  Figure 6 shows the PM Peak hour volumes from both of the turning movement 
counts conducted. 

 
Observations made during the data collection indicated 
that the intersection was generally operating efficiently, 
although at times the Colrain Road approach would 
experience some lengthy queues that would not clear in 
one cycle of the traffic signal.  This in part is likely due to 
the traffic flow coming from Greenfield Community 
College located a couple of miles to the North.  
Coinciding with the release from classes, traffic flow 
from the College can be concentrated in heavy short 
bursts that can overwhelm that approach of the 
intersection.   
 
A Level of Service analysis was conducted with the 
SIDRA software for both of these PM peak hours and the 
results are contained in Table 4.  This analysis shows that 
overall during both the 2003 and 2005 PM Peak periods 
the intersection was operating at an acceptable LOS of C 
and B respectively.  It can be seen that in the 2003 PM 
Peak period that the left turn from Colrain Road was 
operating at an LOS E with average delays in excess of 
one minute and was nearing capacity with a v/c ration of 
0.917.  Even though the volume of traffic making this left 
turn in 2005 was greater than in 2003, the reduced 
volumes on the Route 2 approaches means that more 
green time on the traffic signal cycle can be given to the 
Colrain Road approach improving its LOS to C.  This 
analysis and periodic observations indicate that 

congestion on the Colrain Road approach is not a constant problem and may occur either during 
certain time periods of the year or for short periods on certain days.   
 
Table 4 – Route 2/Colrain Road PM Peak Hour Level of Service Analysis  

October 2003 December 2005 
Approach v/c Delay LOS v/c Delay LOS 

L 0.917 61.4 E 0.532 28.9 C Colrain Rd 
T/R 0.169 13.0 B 0.184 12.5 B 
L 0.419 35.4 D 0.379 39.0 D 
T 0.626 18.3 B 0.617 19.8 B 

Route 2 WB 

R 0.327 9.2 A 0.285 9.0 A 
Robbins Rd L/T/R 0.215 26.4 C 0.131 24.0 C 

L 0.296 34.1 C 0.361 38.6 D 
T 0.476 15.4 B 0.533 16.8 B 

Route 2 EB 

R 0.475 23.0 C 0.308 22.5 C 
Intersection  - 22.9 C - 19.8 B 

v/c – Volume to Capacity Ratio.  Values of 1.0 or greater indicate the demand flow exceeds the capacity and will result in congestion 
Delay – Average Delay, measured in seconds 
LOS - Level of Service 
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Recommendations 

The crash rate at this intersection is well below the regional average and many of the crashes 
seen at this intersection are typical of those experienced at signalized intersections.  Based on the 
number, type and severity of crashes seen at this intersection, it does not appear that further 
review of the safety at this intersection is warranted at this time.  The Level of Service provided 
at this intersection appears to be at an acceptable level.  Due to the proximity of this intersection 
to the Greenfield Rotary, its safety and operation should be reviewed along with any evaluation 
of the Greenfield Rotary. 
 
Driveway Access along the Commercial Strip 

Background 
In this report, the approximately 2/10 of a mile 
between the Colrain Road intersection and the 
driveway to the new Home Depot store is 
being referred to as the “commercial strip” 
due to the land uses seen on either side of the 
roadway.  On the north (westbound) side of 
the road, there are 3 curb cuts.  Two of the 
curb cuts provide access to the gas station 
adjacent to Colrain Road.  A larger curb cut 
provides driveway access to the Big Y/ 
Staples Plaza.  On the south (eastbound) side 
of the road there are a total of 4 curb cuts.  A 
large curb cut provides driveway access into 
the plaza housing Home Depot.  Two curb 
cuts provide access to the gas station/fast food 
complex and one curb cut provides access into 
the Candlelight Motel and MacDonald’s 
Restaurant.  Route 2 in the westbound 
direction has two lanes from Colrain Road to 
just east of the Home Depot plaza driveway 
where the roadway transitions to a single lane with a paved shoulder at the same time a dedicated 
left turn lane begins for the Home Depot driveway.  In the eastbound direction the roadway 
transitions from a single marked lane with paved shoulder to two lanes just east of the Home 
Depot driveway.  A dedicated left turn lane is provided in both directions at the Big Y plaza 
driveway.  Raised median separates the directions of travel through this section of the corridor.  
There are openings in the raised median at the driveways to the Big Y/Staples Plaza and Home 
Depot Plaza.  The posted speed limit through this section is 35 mph. 
 

Big Y/Staples Plaza Driveway 

Background 
There are two driveway access points to the Big Y/Staples Plaza, one from Colrain Road and the 
second from Route 2.  The driveway access at Route 2 was reviewed as part of this study.  This 

Aerial Picture of Greenfield Commercial Strip– April 2008
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driveway is 
opposite a 
driveway to the gas 
station/fast food 
restaurant 
development, in 
effect creating a 
crossroad type 
intersection with 
stop control on the 
driveways.  Route 
2 in both directions 
has 3-lanes at this 
location, a shared 
right turn and 
through lane, a 
through only lane 
and left turn only lane.  The entry and exit lanes of the Big Y/Staples Plaza are separated by a 
median island. The exit lane, although not marked as two lanes, has sufficient width to allow two 
vehicles making different movements to wait at the stop line simultaneously.  No movements 
(right turn, through and left turn) are currently prohibited from this driveway.  The gas 
station/fast food restaurants driveway is smaller with no median island separating the entry and 
exit lanes.  Left turns and through movements from this driveway are technically prohibited with 
the posting of “right turn only” and “no left turn” signs.  There are no physical barriers in place 
to limit these movements and in reality drivers still make these turns either in ignorance or 
defiance of the signs.  
 
The development in this area has seen some changes during the period under review.  The gas 
station/fast food restaurant development across from the Big Y/Staples Plaza opened in early 
2000.  Staples was well established in the Big Y/Staples Plaza prior to 2001, but Foodsaver, a 
medium-sized grocery store occupied the space where Big Y now sits through the summer of 
2001 when it closed.  Big Y, a large sized grocery store opened in the plaza in the summer of 
2002.  Near the end of 2002 the multi screen cinema in the plaza closed.  Various small retail and 
food establishments have come and gone in this time period also.   

Crash Analysis Results 
A review of the crash reports from the Greenfield Police Department for the three-year period 
2001 through 2003 was conducted.  This analysis identified a concentration of crashes at the 
driveway to the Big Y/Staples Plaza, where 14 crashes were reported.  Six crashes occurred in 
2001, 5 in 2002 and 3 in 2003.  The decline in crashes from 2001 to 2003 may be the result of 
the changes in business in the Plaza or a reduction in the use of the driveway due to the difficulty 
drivers are observed experiencing making left turns out of the driveway.  Traffic volumes 
collected at the driveways were used to calculate a crash rate of 0.65 crashes per million entering 
vehicles.  This is below the average crash rate of 0.90 per million entering vehicles for 
unsignalized intersections seen across MassHighway District 2.  More of concern is the severity 
of the crashes that are occurring at this location.  A collision diagram showing schematically the 

Aerial Picture of the Big Y/Staples Plaza Driveway – April 2002 

Big Y Driveway 
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different crash types and providing a summary (date, time, weather and road conditions) of the 
crash details has been produced and placed in the Appendix.  Figure 7 provides a summary of the 
severity and types of crashes seen at this intersection in the three-year period, 2001 through 
2003.  Angle type crashes are typically the most severe type of crash.  Add to that the potential 
for Route 2 traffic travelling at speed, when collisions occur, significant injury and damage can 
result. 
 
Figure 7:  Collision Diagram Summary for the Route 2/Big Y Plaza Driveway, 2001 – 2003 

 
 

Crash Severity 

Eight of the 14 crashes resulted in injury to one or more of those involved, and in 7 of those 8 
crashes the injuries were serious enough for the injured to be transported to the hospital via 
ambulance.  The other 6 crashes resulted in property damage only.  No fatalities were reported at 
this location.  Citations, primarily for failing to use care in turning or starting, were issued to 
drivers in all 14 crashes.   
 

Crash Types 

Twelve of the 14 crashes at this location were of an angle type. Six of these angle crashes 
involved vehicles making a left turn from the Big Y Plaza Driveway into the path of Route 2 
traffic.  Four of these angle crashes involved vehicles making a left turn into the Big Y Plaza 
Driveway from Route 2.  The two other angle type crashes involved vehicles crossing between 
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the Big Y Plaza and the Gas Station.  Two crashes were of the side swipe type involving vehicles 
making erratic lane changes approaching the driveways. 
 

Month, Day and Time of Crashes 

The crashes at this location are spread out throughout the year.  Five of the crashes occurred on a 
Sunday, 4 on a Wednesday, 3 on a Friday and one each on a Monday and Thursday.  Of the 9 
crashes occurring on a weekday, all occurred outside the typical peak periods for traffic on Route 
2 (7:00-9:00 AM and 4:00-6:00 PM).  The five crashes that occurred on a Sunday happened in 
the late afternoon, early evening, possibly coinciding with a peak period for grocery shopping.   
 

Weather, Road and Light Conditions 

Rain or snow weather conditions and wet road conditions were recorded in 6 of the 14 crashes, 
although these conditions were not noted as a contributing factor in the crash reports.  Nine of 
the crashes occurred in daylight, 2 at dusk and 3 when it was dark, although there is lighting in 
the area. 

Existing Conditions 
Level of Service Analysis 

A turning movement count was conducted at this intersection during the PM peak period on 
Thursday October 7th, 2004 (Figure 8) at the Big Y Plaza Driveway on Route 2.  Observations 
made during this count identified several vehicles making prohibited movements out of the Gas 

Station Driveway.  It was not a large number, but at least 
one of these prohibited turns did result in a crash.  Also, 
drivers were observed making some hazardous 
movements while attempting make a left turn from the 
Big Y Plaza Driveway.  Typically, those waiting to make 
a left turn were significantly delayed awaiting gaps in 
both direction of traffic on Route 2, forcing them to often 
make frustrated questionable maneuvers to complete 
their turn.  Other drivers were observed making a right 
turn out of the driveway and then making a U-turn at the 
Home Depot driveway to reverse their direction 
frequently completing this movement quicker than those 
waiting to make a left turn.   
 

A Level of Service analysis was conducted with the SIDRA software for this PM peak hour and 
the results are contained in Table 5 on the next page.  It can be seen from this table that vehicles 
making a left turn from the Big Y Driveway are delayed significantly, with delays in excess of 
one minute and a LOS F during the Peak Hour.  Due to the traffic volume on Route 2 westbound, 
even the right turn out of the Big Plaza is seeing reasonable delays at just under half a minute 
and a LOS of D.  The lower eastbound traffic flows on Route 2 combined with the minimal 
volume making a left turn, mean that delays out of the Gas Station Driveway are at acceptable 
levels.  All other movements at the intersection are operating at good levels   

PM Peak Hour (4:15 - 5:15 PM)
(Thursday October 7th, 2004)
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Recommendations for Further Investigation 
Although the number of crashes has declined each year over the three years analyzed, the total 
number, type and severity of the crashes at this location indicates that this intersection warranted 
further analysis.  Additionally, drivers have been observed making some unorthodox and 
hazardous maneuvers at the intersection, particularly when making a left turn out of the Big Y 
Plaza.  Therefore, it was felt prudent to undertake an evaluation of possible ways to minimize the 
conflicts at the intersection.  Several scenarios have been explored and discussed below. 
 
Table 5 – Route 2/Big Y Plaza PM Peak Hour Level of Service Analysis  

October 2004 
Approach v/c Delay LOS 

L/T 0.700 71.8 F Big Y Plaza 
R 0.427 26.1 D 
L 0.047 8.8 A 
T 0.267 0.0 A 

Route 2 WB 

R 0.267 6.6 A 
Gas Station L/T/R 0.223 16.7 C 

L 0.101 11.7 B 
T 0.156 0.0 A 

Route 2 EB 

R 0.156 6.6 A 
v/c – Volume to Capacity Ratio.  Values of 1.0 or greater indicate the demand flow exceeds the capacity and will result in congestion 
Delay – Average Delay, measured in seconds 
LOS - Level of Service 
L – Left Turn, T – Through, R – Right Turn 
 

Investigation of Prohibiting Turning Movements 

The options available to eliminate the occurrence of angle crashes at this location would be to 

Figure 9:  Conceptual Plan to Prohibit Turns at the Big Y Plaza Driveway 
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prohibit the left turn movements from the intersection.  Based on the angle crash pattern 
observed, the most problematic movements are the left turn out of the Big Y Plaza driveway and 
the left turn from Route 2 into the Big Y Plaza driveway.  Based on the non compliance of the 
turn prohibition seen at the Gas Station driveway, signage along could not be relied on to enforce 
such turn restrictions.  Physical barriers such as those shown in Figure 9 would be necessary.  
These include replacing the left turn bay on Route 2 with a raised median and shaping the island 
on the Big Y Plaza Driveway to direct drivers to the right turns in and out, and physically 
blocking any other movement in or out of the driveway.  The left turn from Route 2 westbound 
into the Gas Station does not appear to be problematic.  Additionally, this is the only access point 
for westbound traffic, so prohibiting this turn would be difficult and, based on the data, 
unnecessary at this time.  The Gas Station Driveway is too narrow to accommodate a raised 
island while still providing access to delivery trucks.  If the median to prohibit left turns from 
Route 2 eastbound was constructed, this would block all turns except the right turn from the Gas 
Station Driveway.  Without the extended medians or reconfigured islands, it would be difficult to 
physically prevent drivers from making prohibited turns from the Gas Station Driveway.  At the 
very least it is recommended that pavement markings be added to the driveway exit lane to make 
it clear to those who did not observe the signs that right turn only is allowed. 
 
Implementation of these turn restrictions would likely be strongly opposed by the owners and 
tenants in the Big Y Plaza, who rightly would be concerned about limiting the access to and from 
their businesses, especially from such a high 
traffic and visible roadway.  It should also be 
said that these owners and tenants would not 
want their main entrance to be hazardous.  
Viable alternative means of accessing and 
leaving the Plaza would need to be 
demonstrated before this proposal could be 
moved forward. 
 
The Big Y Plaza has a second means of access 
from a driveway on Colrain Road.  This 
driveway is located approximately 300 feet to 
the north of the Colrain Road signalized 
intersection with Route 2 discussed previously.  
This driveway is approximately 28 feet in width 
at the property line accommodating one lane for 
exit and one lane for entry.  This driveway is on 
a steep slope as Colrain Road is significantly 
lower than the parking lot.  The driveway is 
approximately 120ft in length from Colrain 
Road to the start of the parking lot and aligns 
with the roadway that runs along the front of 
the Big Y Store.  The Super 8 Motel driveway 
is aligned with the Big Y Plaza driveway, 
essentially creating a crossroad intersection 
with the two driveways having stop control.   

Aerial Picture – Taken April 2002 

Big Y 
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Driveways 

Colrain 
Road 

Big Y Plaza Driveway from Colrain Road 
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A PM Peak hour turning movement count was conducted 
at this driveway on Wednesday February 1st, 2005 to 
obtain a picture of the volumes of traffic currently using 
the driveway and how the intersection operates.  The 
count showed very little activity into and out of the Super 
8 Motel driveway, which would be typical since their 
peak does not typically coincide with the peak travel on 
adjacent roadways at Motels.  A total of 225 vehicles 
were observed exiting the Big Y Plaza driveway with 
almost equal numbers making a left and right turn onto 
Colrain Road.  A slightly lower number (206) were 
observed entering the driveway, again with almost equal 
numbers making left and right turns from Colrain Road.  

A Level of Service Analysis was conducted and the results are contained in Table 6.  In general 
this intersection functioned well during the time period observed.  The LOS analysis shows 
limited delays for the left turn into the driveway from Colrain Road.  The movements out of the 
Big Y Plaza driveway generally experienced acceptable level of delay, at LOS C. 
 
Table 6 – Colrain Road/Big Y Plaza PM Peak Hour Level of Service Analysis  

February 2005 
Approach v/c Delay LOS 

L 0.250 7.0 A Colrain Rd 
(SB) T/R 0.238 1.3 A 
Super 8 Motel L/T/R 0.008 14.7 B 

L 0.256 8.0 A Colrain Rd 
(NB) T/R 0.256 2.3 A 
Big Y Plaza L/T/R 0.596 24.2 C 

v/c – Volume to Capacity Ratio.  Values of 1.0 or greater indicate the demand flow exceeds the capacity and will result in congestion 
Delay – Average Delay, measured in seconds 
LOS - Level of Service 
L – Left Turn, T – Through, R – Right Turn 
 
It can be assumed that if the turn restrictions were implemented at the main driveway entrance on 
Route 2, the majority, if not all, of the affected traffic would be diverted to the Colrain Road 
driveway to access and exit the Plaza.  The eastbound vehicles that previously made a left turn 
from Route 2 into the Plaza would now make a left turn at the Route 2/Colrain Road signalized 
intersection and a second left turn into the Plaza from Colrain Road.  Vehicles that previously 
made a left turn out of the Plaza onto Route 2 eastbound would now make a right turn onto 
Colrain Road from the driveway and then a left turn onto Route 2 at the Route 2 West/Colrain 
Road signalized intersection.  Figure 11 shows the turning movements with the diverted traffic at 
the affected intersections.  To determine the potential impacts this additional traffic would have 
on these two intersections, a LOS analysis was conducted for each intersection with the 
additional traffic.  Table 7 and Table 8 provide the LOS results for the Colrain Road/Big Y Plaza 
Driveway and Route 2/Colrain Road intersections respectively.   
This LOS analysis shows that with the current layout of both intersections the additional diverted 
traffic exiting the Plaza could not be adequately accommodated at either intersection.  The Big Y 
Plaza driveway exit would incur delays resulting in an LOS E, and queuing traffic likely 
extending back up the driveway and into the parking lot area in front of the Big Y Store.  The 
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more significant impact would be at the Route 2/Colrain 
Road signalized intersection.  The additional left turn 
traffic from Colrain Road would cause this movement to 
fail due to it being well over capacity.  This would result 
in traffic queuing back past the Big Y Plaza driveway 
which, in turn, would negatively impact the operation of 
this driveway.  Based on this analysis, it is apparent that 
the current layout could not accommodate the diverted 
traffic caused by the prohibition of the identified turns at 
the main Big Y Plaza driveway on Route 2. 
 
Table 7 – Colrain Road/Big Y Plaza PM Peak 
HourLevel of Service Analysis with Diverted Traffic 

February 2005 
Appraoch v/c Delay LOS 

L 0.250 7.0 A Colrain Rd 
(SB) T/R 0.238 1.3 A 
Super 8 Motel L/T/R 0.010 16.5 C 

L 0.322 8.4 A Colrain Rd 
(NB) T/R 0.322 2.6 A 
Big Y Plaza L/T/R 0.812 38.0 E 

v/c – Volume to Capacity Ratio.  Values of 1.0 or greater indicate the demand flow 
exceeds the capacity and will result in congestion 
Delay – Average Delay, measured in seconds 
LOS - Level of Service 
L – Left Turn, T – Through, R – Right Turn 
 

Table 8 – Route 2/Colrain Road PM Peak Hour Level of Service Analysis with Diverted 
Traffic 

October 2003 
Approach v/c Delay LOS 

L 1.281 185.7 F Colrain Rd 
T/R 0.172 13.3 B 
L 0.431 42.5 D 
T 0.676 25.7 C 

Route 2 WB 

R 0.332 9.5 A 
Robbins Rd L/T/R 0.177 27.5 C 

L 0.553 44.4 D 
T 0.653 22.8 C 

Route 2 EB 

R 0.380 26.7 C 
Intersection  - 49.1 D 

v/c – Volume to Capacity Ratio.  Values of 1.0 or greater indicate the demand flow exceeds the capacity and will result in congestion 
Delay – Average Delay, measured in seconds 
LOS - Level of Service 
L – Left Turn, T – Through, R – Right Turn 
 
To increase the capacity for left turns from Colrain Road onto Route 2 eastbound at the 
signalized intersection, a second left turn lane would need to be added making the right hand 
lane a shared left/through/right turn lane and the left lane a left turn only lane.  A LOS analysis 
was conducted to explore the benefits of such a configuration for this approach.  The analysis 
showed an improvement from LOS F on this approach to an LOS D for the left turns from 
Colrain Road, but a decline in service to the through movement on the Route 2 westbound 
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approach from a LOS C to an LOS E and queues that would frequently back into the Rotary.  It 
is apparent that creating two left turn lanes on the Colrain Road approach would alleviate to an 
acceptable level the delays caused by diverted traffic due to the prohibited turns.  Unfortunately, 
improving the Colrain Road approach has a negative impact on the Route 2 westbound approach.  
Additionally, the Big Y Plaza driveway on Colrain Road would need to be widened to 
accommodate two exit lanes to make that exit function at a suitable level of service.  Based on 
the grades and proximity of buildings to this driveway, it would likely require the construction of 
retaining walls, a costly proposition. 
 
The impacts from diverted traffic coming from Route 2 eastbound appear to be much less, with 
minor increases in delays for both the left turn at the signalized intersection and at the driveway 
entrance on Colrain Road.  A LOS analysis was conducted with just the diverted traffic from 
Route 2 eastbound taking a left turn at the signalized intersection onto Colrain Road and then a 
left turn into the Big Y Plaza on Colrain Road.  The results of the analysis indicated the Big Y 
driveway on Colrain Road would see a minor increase in delay of about 4 seconds taking it over 
the threshold from the current LOS C to a LOS D, but still an acceptable level.  At the signalized 
intersection, delays would increase between 5 and 10 seconds on the left turn movements of each 
approach.  This would still keep them at reasonably satisfactory levels of service for a traffic 
signal.  A more feasible option could be to direct the Route 2 eastbound traffic to make a U-turn 
from the left turn lane and access the Big Y/Staples Plaza via the main driveway from Route 2 
westbound.  This would be a safe movement as it would occur only during a phase in the signal 
cycle where the left turn movements on Route 2 have a protected green signal.  A “No Turn on 
Red” restriction would also have to be posted for the Colrain Road approach.  A U-turn 
movement is commonly utilized along corridors divided by medians and may be a more 
palatable option. 
 

Recommendations for Turn Restrictions 

Based on the analysis described above it does not seem viable to prohibited the left turn out of 
the Big Y Plaza onto Route 2 due to the significant impacts on the Route 2/Colrain Road 
signalized intersection and also the driveway exit onto Colrain Road that would be used by at 
least a majority of those who currently make the left turn.  It does appear that it could be feasible 
to prohibit the left turn into the Big Y Plaza from Route 2.  Eliminating this movement from the 
intersection would minimally improve the overall level of service at the intersection, but have 
little to no impact on the LOS F measured for the left turn movement out of the Big Y Plaza 
driveway.  That being said it would likely improve the safety of the intersection by not only 
remove a conflict that resulted in four of the crashes, it would simplify the decision process for 
those attempting to make a left turn from the driveway.  Figure 12 provides a Conceptual Plan to 
show how the intersection could potential be changed to enforce these turn restrictions.  The plan 
shows the removal of the Route 2 eastbound left turn lane with the relevant signage.  Signage 
informing drivers to reverse direction at the traffic signal could also be placed at this location.  
The island on the entry to the Big Y/Staples Plaza driveway would also be extended to add a 
physical and visual barrier to drivers who attempt to make a left turn from Route 2 eastbound or 
a through movement from the Gas Station driveway.  Finally pavement markings could be added 
to the exit from the Big Y Plaza driveway to discourage two vehicles simultaneously making a 
left turn from the driveway which was observed during the data collection.  Additionally, these 
pavement markings will provide a visual cue to drivers exiting the Gas Station Driveway. 
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Figure 12:  Conceptual Plan of Recommended Prohibited Turns at the Big Y Plaza Driveway 

 
Investigation of Signalization 

Signalization of this intersection was originally discounted primarily for two major reasons.  The 
first, is its proximity to the exiting traffic signal at Colrain Road, which is located approximately 
325ft to the east of the Big Y/Staples Plaza driveway and the Greenfield Rotary an additional 
400 feet to the east.  To design a coordinated traffic signal system at two intersections so closely 
spaced, while ensuring a safe and efficient operation along the Route 2 corridor and into the 
Rotary, would be a real challenge.  The second reason was related to safety and the concern that 
traffic would be queuing back from a signal at this driveway to the base of Greenfield Mountain 
creating the potential for some serious rear-end type crashes involving tractor-trailers and dump 
trucks coming down the long, steep (6%) decline (addressed later in this report).  The lack of 
documented issues related to tucks encountering brake problems has been attributed by some to 
the distance between the base of the mountain around the Home Depot Driveway and the 
relatively flat stretch leading to the Colrain Road signal.  Finally, it was felt that other measures 
such as those discussed previously should be investigated before resorting to a traffic signal.  
Therefore, a comprehensive review of a traffic signal at this location has not been completed.  
However, based on the data that has been collected as part of this study, a review of the Manual 
of Uniform Traffic Devices (MUTCD) traffic signal warrants have been summarized below. 
 
The MUTCD requires that an engineering study be performed looking at traffic conditions, 
pedestrian characteristics, and physical characteristics at a location to determine whether 
installation of a traffic signal is justified.  The investigation of the need for a traffic signal 
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includes an analysis of the applicable factors contained in “traffic signal warrants”.  These 
warrants set the minimum conditions under which further consideration of a traffic signal is 
appropriate.  Meeting at least one of the eight warrants is generally needed to justify the 
installation of a traffic signal.  It should be noted that meeting one or more of the warrants does 
not in itself require the installation of a traffic signal.   
 
The 8 warrants are titled as follows: 
Warrant 1 - Eight-Hour Vehicular Volume. 
Warrant 2 - Four-Hour Vehicular Volume. 
Warrant 3 - Peak Hour. 
Warrant 4 - Pedestrian Volume. 
Warrant 5 - School Crossing. 
Warrant 6 - Coordinated Signal System. 
Warrant 7 - Crash Experience. 
Warrant 8 - Roadway Network. 
 
Not all warrants are relevant for a given intersection, and in this case Warrants 1, 2 and 7 are 
applicable for this intersection.  Warrant 1 requires a certain volume of traffic to be maintained 
for an 8 hour period on an average day.  Warrant 2 requires a higher volume of traffic than 
Warrant 1, but needs it to be maintained for only 4 consecutive hours of an average day.  The 
data available at this intersection covers the 2 hour PM Peak period collected in October 2004.  
For this 2-hour period there was sufficient traffic volume on both Route 2 and the Big Y/Staples 
Plaza driveway to meet the volume thresholds of both Warrants 1 and 2.  Based on Automatic 
Traffic Recorder (ATR) traffic volume data collected in the area it appears that volumes on 
Route 2 would easily meet the volume thresholds for the required 8-hour and 4-hour time periods 
of both these warrants.  It also appears that there would be sufficient traffic volume on the Big 
Y/Staples Plaza driveway to meet the Warrant 2 thresholds, although this would have to be 
confirmed with actual count data.  Warrant 7 deals with the crash experience at an intersection 
and requires there to have been adequate trial of other safety improvements, at least 5 crashes in 
a twelve month period, and finally traffic volumes at 80% of those outlined in Warrant 1.  It 
appears that this warrant would not be met since there have not been adequate trials of alternative 
safety improvements. 
 

Recommendations for Signalization 

Based on this basic assessment it appear that if a traffic signal was to be pursued at this 
intersection, at least one of the traffic signal warrants could likely be met.  As mentioned 
previously, great care would need to be taken to ensure that signal coordination does not have a 
negative impact on the westbound approach to the Route 2/Colrain Road intersection that results 
in traffic queuing back into the Rotary.  Additionally, careful consideration must be given to the 
impact on the ability of truck traffic coming down Greenfield Mountain to be able to safely slow 
to a stop at a signal at the Big Y/Staples Plaza driveway.  It is recommended that other measures 
be explored further, including the feasibility of a modern roundabout, before pursuing a traffic 
signal at this location. 
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Lane Merge Between the Big Y Plaza and Home Depot Driveways 

Background 
Between the Big Y Plaza driveway and the Home Depot driveway, Route 2 is divided by a 
median.  This median breaks for the Home Depot Driveway and then continues for 
approximately 220 feet on the west side of the driveway.  In the westbound direction Route 2 
begins to transition from two lanes to one lane, just west of the Big Y/Staples driveway.  The 
transition is approximately half completed when the left turn lane begins for the turn into the 
Home Depot driveway.  Numerous concerns have been raised by several members of the public 

about the way this section of roadway 
is laid out.  From observations, 
conflicts are occurring as vehicles 
jockey for position prior to the climb 
up Greenfield Mountain.  Some 
vehicles continue in the shoulder 
passing vehicles on the right before 
merging, while others shift lanes in 
an attempt to merge at the same time 
vehicle slow as they move into the 
left turn only lane for the Home 
Depot driveway.  Additionally slow 
moving vehicles, typically dump 
trucks and tractor trailers continue in 
the shoulder as they start to labor up 
Greenfield Mountain.   

Crash Analysis Results 
Although these potential conflicts were observed, a review of the crash data identified only one 
crash in this area between 2001 and 2003.  The crash occurred in June 2001 in the westbound 
direction just east of the Home Depot driveway.  The crash report described a vehicle moving 
into the left turn lane did not see a vehicle already in the lane and collided with them, resulting in 
a sideswipe type crash.  The crash resulted in a minor injury and the driver at fault was cited for 
failing to grant the right of way to another vehicle.   

Investigation of Extending the Two Westbound Travel Lanes 
Existing Conditions 

Based on the observations at this location, it appears that there is a need to extend the two 
westbound lanes further west to at least the Home Depot driveway.  To determine if there is 
sufficient space to accommodate such a layout an evaluation of the existing road layout was 
conducted.  Figure 13 shows the locations of the various measurements that were taken.  This 
investigation found the paved roadway is 26 feet wide just west of the Big Y/Staples driveway.  
The roadway narrows to 24 feet at the point the left turn lane for Home Depot begins, before 
widening to 36 feet once the left turn lane tapers to its full width.  To the west of the Home 
Depot Driveway, the roadway starts at 36 feet in width, but the median quickly tapers out 
reducing the paved road width to 24 feet for the remaining approximately 175 feet of the island.  
The current travel lanes are marked as narrow as 11½ feet in width.  The left turn lane to Home 

Route 2 looking west towards the Home Depot Driveway 
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depot is marked at 13 feet in width.  A guardrail on the north side of the roadway begins just 
after the start of the taper for the left turn lane and continues to the driveway to the “SaddleShop” 
located approximately 500ft to the west of the Home Depot driveway.  This guardrail is set 
approximately 2 foot back from the edge of the pavement.  During the summer month’s thick 
vegetation grows through and over the guardrail into the paved shoulder.  The curbing around the 
median is sloped granite edging and along the edge of the pavement is a sloped asphalt curb 
(Type-A Berm).  There is no Barrier (straight faced 4 to 8 inch high) curbing present through this 
section of roadway. 
 
Figure 13:  Westbound Existing Road Widths between the Big Y Plaza and Home Depot Driveways 

 
 

Proposed Layout 

MassHighway’s Project Development and Design Guide9 provides the following guidance for 
the design and layout of arterial roadways such as Route 2.  For travel lanes the Guide 
recommends 11 to 12 foot width, although a minimum of 12 foot is particularly desirable in high 
volume, truck and speed circumstances.  Six to 8 foot wide shoulders also desirable, although a 
minimum of 4 foot wide shoulders is recommended on arterials because of the value they 
provide for bicycle and pedestrian accommodation and motor vehicle safety.  As an absolute 
minimum, a width of 14 feet for a curb side travel lane plus shoulder is deemed acceptable to 
allow a vehicle to pass a bicycle without veering into an adjacent lane. 
 

                                                 
9 - http://www.mhd.state.ma.us/default.asp?pgid=content/designGuide&sid=about 
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It is not always possible to meet the desirable levels provided in the guidance and sometimes a 
balance must be achieved between what can be accommodated and safety.  Based on the field 
measurements, it does not appear that the minimum recommendations related to shoulder widths 
can be met.  It does appear that two 11 foot wide westbound travel lanes and an 11 foot wide left 
turn lane could be accommodated within the existing paved road layout west of the Big 
Y/Staples Plaza driveway.  This would leave, in general, space for a 1 foot shoulder along the 
edge of the median, and a 2 foot shoulder next to the edge of the roadway.  For an approximately 
150 foot section the 24 foot paved width would reduce the shoulder at the edge of the pavement 
to 1 foot.  Along this section there is a wide clear zone next to the edge of the pavement and the 
shoulder would be restored to 2 feet prior to the start of the guardrail.  Figure 14 shows the 
proposed lane layouts for the two cross sections of roadways being discussed. 
 
Figure 14:  Proposed Lane Layouts for section of Route 2 between the Big Y Plaza and Home Depot 

Driveways 

 
As part of this recommendation, the two through travel lanes would be terminated at the Home 
Depot driveway with a merge beginning as vehicles passed the driveway entrance.  Extending 
the two lanes past this driveway would likely require some widening into the median to ensure a 
safe shoulder width next to the guardrail.  The Home Depot driveway appears to be a good 
location to begin the merge as the roadway straightens out.  Starting from this location the right 
lane will merge into the left lane over a minimum distance of 225 feet (as prescribed by design 
standards).  Given the number of slow moving trucks that travel this section of roadway, it may 
be beneficial to extend the length of this transition to 300 feet or more.  Beginning the merge at 
this point would provide a shoulder greater than 2 feet past the island where the paved roadway 
width narrows to 24 feet.  Figure 15 provides a conceptual plan of the proposed improvements. 
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Figure 15:  Conceptual Plan to Extend Two Travel Lanes west of the Big Y Plaza Driveway 

 
Recommendations 

Although there is not a documented crash problem related to this merge, observations at this 
location have shown potential conflicts.  It is, therefore, recommended that the FRCOG work 
with MassHighway District 2 to explore the feasibility of the conceptual road layout based 
shown in Figure 14 above. 
 

Home Depot Driveway 

Background 
The Home Depot Driveway is 
located approximately 600 feet to 
the west of the Big Y driveway and 
is the last major commercial 
driveway on the Route 2 corridor.  
The driveway provides access to a 
medium sized Home Depot plus a 
few smaller retail stores, a 
restaurant and an ATM machine.  
Prior to Home Depot, which 
opened in the Spring of 2004, the 
main tenants of the plaza were the 
Big Y grocery store and the Ames 
Department Store.  The Big Y 
grocery store closed at this location 
in the spring of 2002 when its new 
store across Route 2 opened.  The 
Ames Department Store closed in 
the summer of 2003.  Route 2 in 
this area is divided by a wide median with a break for the driveway access.  In the westbound 

Home Depot Driveway Aerial Picture – Taken April 2002 
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direction there is a left turn lane, through lane and a wide pave shoulder.  In the eastbound 
direction there is one wide lane intended to provide a through lane along with a deceleration lane 
for those making a right turn.  The Home Depot Driveway is also divided by a median.  The exit 
is under “stop control” and provides separate left and right turn lanes that extend back 
approximately 200 feet to the parking lot.  A flashing warning beacon hangs over the 
intersection, flashing yellow to Route 2 traffic and red to the Home Depot driveway traffic.   

Crash Analysis Results 
A review of the Greenfield Police Department crash reports for the three period 2001 through 
2003 found no reported crashes at this driveway entrance.  As mentioned above this plaza saw 
several changes during this period which would have reduced traffic using the driveway entrance 
during that time and may have had an impact on potential crashes.  Since no crashes were 
reported in 2001 and the first part of 2002 when Big Y was still in the plaza the lack of crashes is 
more likely related to a simpler T-type intersection seen at this location.  Vehicles making a left 
turn in or a left turn out of this driveway are only crossing a single lane of traffic in each 
direction, simplifying the turn.  In addition, an afternoon peak hour turning movement count 
showed 90% of the vehicles exiting the Home Depot driveway were making a right turn (safest 
type of turning maneuver) back towards Downtown Greenfield or Interstate 91. 

Level of Service Analysis 
A turning movement count was conducted at the Home 
Depot Driveway during the PM peak period on Thursday 
October 7th, 2004.  In general this intersection is working 
well.  The majority of the movements into and out of the 
driveway are the left turn in from the east and a right turn 
out onto Route 2 towards the east.  The results of the 
LOS analysis are contained in Table 9.  The LOS analysis 
confirms that this driveway is operating well.  With the 
major turning movements, the left turn in and right turn 
out, operating at LOS B.  The left turn out of the 
driveway is operating at a LOS D, but with the minimal 
number of vehicles making this turn it is not of major 
concern. 
 
Table 9 – Route 2/Home Depot Driveway PM Peak Hour Level of Service Analysis  

October 2004 
Approach v/c Delay LOS 

L 0.153 12.0 B Route 2 West 
(WB) T 0.412 0.9 A 

L 0.115 28.3 D Home Depot 
R 0.248 13.6 B 
T 0.287 0.9 A Route 2 West 

(EB) R 0.286 9.5 A 
v/c – Volume to Capacity Ratio.  Values of 1.0 or greater indicate the demand flow exceeds the capacity and will result in congestion 
Delay – Average Delay, measured in seconds 
LOS - Level of Service 
L – Left Turn, T – Through, R – Right Turn 

Figure 16:  Home Depot Driveway PM 
Peak Hour Turning 
Movement Count 
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Recommendations 
No crashes have been documented at the Home Depot driveway.  Therefore, a further review of 
the safety or investigation of improvements is not warranted at this time. 
 

Other Commercial Driveways 
No crashes were recorded at the driveway curb cuts to the gas station just to the west of Colrain 
Road, the gas station/fast food complex, or to the Candlelight Motel.  At each of these curb cuts, 
vehicles are limited to making a right turn in and a right turn out due to the raised median.  Left 
turns are eliminated which, as seen at the Big Y/Staples plaza driveway are the primary cause of 
crashes in these types of locations.   

Recommendation 
No further analysis or data collection is needed or warranted at this time related to these 
driveways. 
 
Greenfield Mountain 

Background 
Just west of the Home Depot driveway, Route 2 begins an approximately 1.5 mile climb at a 6% 
grade up what is known as Greenfield Mountain towards the Shelburne Town Line.  Based on 
spot measurements, the roadway varies in width between 40 feet (8 foot shoulders, 12 foot travel 
lanes) on the bottom half and 37 feet (7 foot shoulders, 11½ foot travel lanes) on the upper half.  
Generally, drainage swales and rock outcrops line the eastbound side, and guardrail lines the 
westbound side.  There are several curb cuts to residences and small commercial businesses (Old 
Greenfield Village, The Spa and Long View Tower), plus a rest area (no facilities).  The speed 
limit changes from 35 mph to 50 mph just west of the bridge over Shelburne Road near the 
beginning of the climb.  Passing, marked by a dashed yellow line in the center of the road, is 
allowed in both directions for most of this section of Route 2.   

Source:  Created from the MassGIS Digital Elevation Model 
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Figure 17:  Elevation Profile of Route 2 on Greenfield Mountain
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Crash Data Analysis 
A review of the Greenfield Police Crash records for the 3-year period, 2001 through 2003 
identified 13 crashes, 2 in 2001, 4 in 2002 and 7 in 2003 along this 1.5 mile section of Route 2.  
It is not clear why the number of crashes increases each year, although 4 of the7 crashes in 2003 
occurred under snow or icy road conditions, including two crashes on the same day at the same 
location within an hour and a half of each other.  Due to the volume of incidents during snow and 
ice events, the police are often unable to get to or investigate crashes that occur.  Therefore, 
reporting crashes during these times may depend on the coincidence of a police officer being 
available when they occur.  Additionally, often these crashes are of such a minor nature they do 
not meet the reporting thresholds.  Map 2 on the next page shows the location of each of the 13 
reported crashes on Greenfield Mountain 
 

Crash Severity 

Of the 13 crashes, 6 resulted in minor injuries, although in 4 crashes the injured were transported 
to the hospital for treatment.  The remaining 7 crashes resulted in property damage only.  
Citations were issued in 9 of the 13 crashes.  No fatalities were reported in this 3-year period, 
although a July 2000 crash resulted in the death of a motorcyclist and a car driver on Greenfield 
Mountain.  The crash involved two cars and a motorcycle.  The driver of the motorcycle was 
pronounced dead at the scene and an elderly driver of one of the cars died several days later.  
This elderly driver was deemed to be at fault in the crash.  It appears that he was traveling down 
Greenfield Mountain (eastbound) and may have been attempting to pass another vehicle and 
while in the westbound travel lane hit the oncoming motorcycle head-on.  The driver of the third 
vehicle was listed as receiving an incapacitating injury.   
 

Crash Types 

Four crashes were of a rear-end type.  Three of these involved vehicles that had slowed or 
stopped to make a turn into one of the driveways.  The forth rear-end type crash occurred in a 
work zone.  One crash was of an angle type and occurred after a vehicle made a left turn out of 
Long View Tower into the path of a westbound vehicle.  In this crash both drivers were cited, the 
left turner for failure to use care in starting and the westbound driver on Route 2 for traveling at a 
“speed greater than reasonable”.  Two crashes were of a side-swipe type.  One of these crashes 
involved a vehicle exiting the breakdown lane near the saddle shop at the base of  
Greenfield Mountain and hitting a vehicle already in that travel lane.  The second, after a vehicle 
lost control in snowy conditions and crossed into the eastbound lane hitting an oncoming vehicle.  
The remaining 6 crashes involved a single vehicle only.  Three crashes occurred under snowy or 
icy road conditions when drivers lost control in the slick conditions, hitting guardrail or another 
fixed object on the roadside.  During inclement weather it is not uncommon to hear about fender 
bender type crashes occurring on Greenfield Mountain, but likely due to the minor nature of 
these crashes they do not meet the threshold for reporting.  The other 3 single vehicle crashes 
occurred under dry road conditions and clear weather.  Driver fatigue may have been a factor in 
2 of these crashes.  The other single vehicle crash occurred when a tree fell onto a westbound 
vehicle near the Shelburne Town Line.   
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Map 2: Greenfield Mountain Crash Locations, 2001 -2003 
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Month, Day and Time of Crashes 

Seven of the 13 crashes occurred during the months of July, August and September, another 5 
occurred in February and March and one in December.  Ten of the crashes occurred on a 
Thursday, Friday or Saturday.  Six of the crashes occurred in the late night, early morning hours, 
and all but 2 of the crashes occurred outside the daily peak travel periods. 
 

Weather, Road and Light Conditions 

Nine of the 13 crashes occurred under dry road conditions, while the other 4 occurred under 
snowy or icy road conditions.  Seven of the crashes occurred during daylight hours and 6 
occurred in darkness. 
 

Recommendations for Investigation 

Based on this review of the crash reports there is no predominant crash pattern or crash location 
on Greenfield Mountain.  Based on observations and concerns that have been expressed, two 
issues on the Mountain are to receive further investigation.  They are the need for a Climbing 
Lane and the need for a Truck Escape Ramp. 
 

Investigation of the Need for a Climbing Lane 

Background 
The incline up Greenfield Mountain starts gradually at the Colrain Road signalized intersection 
and by the Home Depot Driveway the real incline begins.  With loaded trucks exiting the Rotary 
at low speeds and many starting from a stop at the Colrain Road signal, there is little distance to 
allow these vehicles to build up speed before they start the climb up Greenfield Mountain.  Many 

of these slow moving trucks 
continue to travel in the shoulder 
(breakdown lane) after the two 
lanes merge to one just past the 
Big Y/Staples Plaza driveway.  
This shoulder (6 to 8 feet wide) is 
not wide enough to accommodate 
the full width of these trucks, 
which means that faster vehicles 
must cross the centerline into the 
oncoming travel lane when 
passing them.  There is a big 
difference between the speed of 
these trucks and the other vehicles.  
It appears from observations that 
these faster moving vehicles are 
reluctant to slow to the truck 

speeds as they often pass partially using the opposite travel lane in the face of oncoming traffic.  
Therefore, it is not uncommon to see vehicles passing these trucks and forcing oncoming traffic 
into their breakdown lane to make space for them.  None of the crashes reported in the three-year 
period 2001 through 2003 on this section of Route 2 were the result of this situation.  This may 

Route 2 West looking west up Greenfield Mountain by the rest area 
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mean that this potential conflict is a rare occurrence, or that the sight distances are sufficient to 
allow oncoming traffic to make space for the passing faster vehicles by utilizing their own 
shoulder.  Either way, this is not a desirable situation due to the potential for high-speed head-on 
collisions.  The following analysis attempts to identify the extent of the need for a climbing lane, 
as well as the feasibility of accommodating a climbing lane within the constraints of the existing 
roadway cross section.  

Traffic Volume, Vehicle Classification and Speed Analysis 
Traffic Volume 

In August 2004 Automatic Traffic Recorder (ATR) equipment was utilized to identify the 
volume, vehicle classification (type of vehicles) and speeds of vehicles traveling up and down 
Greenfield Mountain.  The ATR equipment was set up to distinguish between vehicles traveling 
in the shoulder and the travel lane in the westbound direction up Greenfield Mountain and the 
eastbound direction down Greenfield Mountain.  One ATR was placed 1/10 mile west of the 
bridge crossing Shelburne Road (Mile Marker 46.7).  The second ATR was located 4/10 mile east 
of the Shelburne Town Line, approximately 3/10 mile east of the crest of the Mountain.  The ATR 
equipment was in place for a total of nine complete days.  Unfortunately, due to ongoing 
technically difficulties with the counter west of the bridge over Shelburne Road, only a single 
complete day of data was available from that location.  Therefore, most of the data analysis 
refers to the location east of the Shelburne Town Line. 

 
East of the Shelburne Town 
Line a combined (total of 
both directions) average 
weekday volume of 14,100 
was recorded between 
Wednesday August 11th 
and Tuesday August 17th.  
The directional split in 
volumes was almost 
exactly 50% eastbound and 
50% westbound for the 
average weekday.  Figure 
18 shows the hourly 
distribution of traffic by 
direction over the seven 
day period.  The well 
defined peaks shown in this 
figure particularly in the 

afternoon is typical for a roadway with a significant commuter volume heading to and from their 
workplace.  In this case the predominant flow in the morning is eastbound and in the afternoon it 
is westbound.  This makes sense since the major employment centers are to the east of the count 
location.  The volume (15,340) recorded on Saturday was higher than the weekday volumes 
recorded on Monday through Thursday, with the peak in both directions occurring around the 
midday hours.  The volume recorded on Sunday (11,394) was the lowest seen during the whole 
week.   

Figure 18:  Hourly Traffic Distribution on Route 2, 4/10 Mile East of the 
Shelburne Town Line 
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Vehicle Classification 

Vehicles are categorized 
into thirteen different 
Vehicle Classifications 
based on the number and 
spacing of the axles.  These 
classifications range from 
motorcycles up to 7 or 
more axle multi-trailer 
trucks.  Figure 19 on the 
next page shows the typical 
vehicle types for each 
classification.  Table 10 
summarizes the number of 
vehicles in each 
classification by direction.  
In both directions Classes 

1, 2 and 3 (motorcycles, passenger cars and SUV/pickup trucks respectively) make up 94% of 
the average weekday traffic volume and 98% of the weekend traffic volume on Greenfield 
Mountain.  Class 4 (buses and rigid bodied trucks) amount to about 40 vehicles per average 
weekday.  Class 5 is typically characterized with FedEx and UPS type trucks, as well as small 
dump trucks or large pickup trucks.  They account for almost 3% of the remaining weekday 
volume.  Class 6 and 7 is typically made up of 3 and 4 axle “dump” trucks the type typically 
used to haul construction materials and on average account for 60 vehicles per day (almost 1%) 
in each direction.   
 
Table 10 – Summary of Vehicle Classification Volumes on Route 2, 4/10 Mile East of the 

Shelburne Town Line 
EASTBOUND - Vehicle Classification 

1 2 3 4 5 6 7 8 9 10 11-13 Total 
AWT 36 5,293 1,324 37 196 59 4 33 69 15 3 7,069 
% of Total 0.51% 74.88% 18.73% 0.52% 2.77% 0.83% 0.06% 0.47% 0.98% 0.21% 0.04%  
Weekend 99 5398 1183 10 100 3 1 19 17 3 1 6,832 
% of Total 1.45% 79.01% 17.32% 0.14% 1.46% 0.04% 0.01% 0.28% 0.24% 0.04% 0.01%  

WESTBOUND - Vehicle Classification  
1 2 3 4 5 6 7 8 9 10 11-13 Total 

AWT 42 5,177 1,378 42 188 35 26 34 79 3 0 7,004 
% of Total 0.60% 73.91% 19.67% 0.60% 2.69% 0.50% 0.37% 0.49% 1.13% 0.04% 0.00%  
Weekend 94 5094 1178 10 101 6 0 24 14 3 0 6,522 
% of Total 1.44% 78.10% 18.06% 0.15% 1.54% 0.09% 0.00% 0.36% 0.21% 0.04% 0.00%  
AWT – Average Weekday Traffic volume, Wednesday August 11th to Tuesday August 17th, 2004 
Weekend – Average of weekend volumes, Saturday August 14th and Sunday August 15th, 2004 
 
Observations have shown that it appears that the majority of these types of trucks are loaded on 
the climb up Greenfield Mountain and run empty on the way down.  This is backed up by the 
fact that in the westbound direction there is a higher volume of Class 7 vehicles which run with a 
fourth axle down when loaded and up when empty.  With only 3 axles touching the ground these 
vehicles are classified as Class 6.  Classes 8, 9 and 10 are tractor-trailer type trucks and account 

Figure 19:  FHWA Vehicle Classification Typical Vehicle Silhouettes
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for 1.7% of the total volume in each direction with around 110 tractor trailers per average 
weekday. 
 

The ATR equipment was 
set up to differentiate 
between vehicles traveling 
in the travel lane and those 
traveling in the shoulder in 
the westbound direction.  
Figure 20 shows the hourly 
distribution of westbound 
traffic separately in both of 
these lanes.  The majority 
of travel in the shoulder 
tends to occur between the 
hours of 6:00AM and 
3:00PM.  Table 11 also 
provides a summary of the 
relevant data.  During the 
seven weekdays, between 
Wednesday August 11th 

and Thursday August 19th an average of 82 vehicles was recorded using the shoulder per 
weekday.  This amounts to approximately 1.2% of the nearly 7,000 vehicles per weekday that 
were recorded heading westbound up Greenfield Mountain.  The volume of vehicles recorded in 
the shoulder on a weekday ranged from a low of 44 to a high of 103 per day.  The difference 
from day to day appeared to be influenced by the volume of “dump trucks” (Class 6 and 7) using 
the road.  With the exception of the two Thursday’s, “dump” trucks accounted for between 40 
and 60 % of the vehicles travelling up Greenfield Mountain in the shoulder.   
 
Table 11 – Summary of Westbound ATR Data Collected on Route 2, 4/10 Mile East of the 

Shelburne Town Line 
 Westbound Traffic 

Day 
Volume Using 

Shoulder 
% of Class 

6 and 7 
Volume Using 
Travel Lane 

Total Volume 
Westbound 

% Using 
Shoulder 

Mon 8/16 45 42% 6,209 6,254 0.7% 
Tue 8/17 97 48% 6,660 6,757 1.4% 
Wed 8/11 (8/18) 83 (102) 40% (50%) 6,749 (6,676) 6,832 (6,778) 1.2% (1.5%) 
Thu 8/12 (8/19) 44 (74) 10% (24%) 7,009 (7,042) 7,053 (7,116) 0.6% (1.0%) 
Fri 8/13 103 62% 7,948 8,051 1.3% 
Sat 8/14 24 4% 7,848 7,870 0.3% 
Sun 8/15 4 0% 5,147 5,151 0.1% 
Ave Weekday 82 41% 6,899 6,981 1.2% 

 
The busiest hour of the seven weekdays analyzed saw 19 vehicles (Wednesday August 18th 
between 7:00AM and 8:00 AM) traveling in the shoulder.  On average this equates to one 
vehicle every 3 minutes traveling in the shoulder during that hour.  The corresponding volume 
during that hour in the travel lane was 240 vehicles which equals 4 vehicles per minute heading 
westbound up Greenfield Mountain.  During most weekdays, at least one hour had more than 10 

Figure 20:  Westbound Hourly Traffic Distribution on Route 2 West, 
4/10 Mile East of the Shelburne Town Line
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vehicles (one every 6 minutes or more) traveling in the shoulder, while days with higher usage, 
had multiple hours with these volumes.  During some of those times volumes in the travel lane 
were between 400 and 500 vehicles per hour (7 and 8 vehicles per minute).  A vehicle traveling 
in the shoulder at 30 MPH would take approximately 3 minutes to climb the 1.5 miles up 
Greenfield Mountain.  Vehicles traveling at 50 MPH would take 1.8 minutes to climb the 
Mountain.  Based on these numbers it is apparent that slow moving vehicles could be passed by 
multiple faster moving vehicles during their climb up Greenfield Mountain.  As expected the use 
of the shoulder was much lower on the weekends with a total of 24 vehicles recorded on 
Saturday and only 4 recorded on Sunday. 
 

Vehicle Speeds 

Another important measure is the difference in speeds between the two traffic flows.  The 85th 
percentile speed represents the speed at which 85% of the vehicles are traveling at or below and 
is the primary measure used in setting speed limits.  The posted speed limit at the count location 
is 50 MPH.  For those vehicles traveling in the shoulder the 85th percentile speed was 35 MPH 
compared to 58 MPH for those vehicles in the travel lane, a significant difference.  Almost 75% 
of the vehicles in the shoulder were traveling at a speed between 21 MPH and 35 MPH 
compared to 82% traveling between 41 MPH and 60 MPH in the travel lane.  Only one vehicle 
recorded in the shoulder was travelling greater than the 50 MPH posted speed limit, compared to 
57% in the travel lane.  Figure 21 shows the percentage distribution by speed for both the 
Shoulder and Travel Lane.   

 
Since travel in the shoulder 
is technically prohibited, 
not all slower moving 
vehicles are going to use 
the shoulder.  The travel 
lane data was analyzed to 
identify the number of slow 
moving vehicles using the 
travel lane.  This analysis 
identified 50 vehicles 
traveling at 35MPH or less 
in the travel lane during the 
average weekday.  An 
additional 60 vehicles were 
traveling between 35MPH 
and 40MPH.  If we 
assumed that these slow 
moving vehicles would 

have used a climbing lane if it had been available we could estimate a potential daily use for a 
climbing lane of close to 200 vehicles or more which equates to approximately 2.7% of the 
traffic volume traveling westbound up Greenfield Mountain. 
 
Data at both ATR locations was available for Wednesday August 11th.  A detailed review of the 
data from both locations was undertaken to match the same vehicle at both locations using the 

Figure 21:  Speed Distribution of Westbound traffic on Route 2, 4/10 Mile 
East of the Shelburne Town Line 
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shoulder.  This was done for two reasons; one, to determine if vehicles remain in the shoulder for 
the full length of the climb up Greenfield Mountain and secondly to see if there is a big change 
in speeds between the two locations.  This analysis identified 95% of the vehicles that were 
identified as traveling in the shoulder near the bottom of the Mountain were still in the shoulder 
near the top of the mountain.  Only 5% of the vehicles recorded in the shoulder near the top of 
the mountain had not been using the shoulder near the bottom.  A review of the speeds of 
vehicles using the shoulder showed in general a small decrease in the speed of less than 5 MPH 
between the bottom of the mountain and the top.  This data indicates that slow moving vehicles 
had decelerated to their minimum speed by the time they had reached the first count location (6/10 
mile west of the Colrain Road signalized intersection) and were able to maintain close to that 
speed for the rest of the climb up Greenfield Mountain.   

Existing Road Layout 
To determine the existing limitations of the roadway, spot measurements were taken every tenth 
of a mile, starting approximately 2/10 mile west of the Greenfield/Shelburne Town Line to the 

median west of the Home 
Depot driveway and are 
shown in Figure 22.  The 
existing paved roadway 
width varies from a high 
of 41 feet to a low of 36.5 
feet.  From the end of the 
median heading east, the 
eastbound and westbound 
travel lanes are separated 
by the median.  This 
section of roadway was 
discussed in detail as part 
of the investigation into 
extending the two lanes 
west of the Big Y/Staples 
driveway.  The crest of 
Greenfield Mountain is 
located approximately 1/10 
mile east of the 
Greenfield/Shelburne 
Town Line.  Along the 
section of roadway west of 
the Home Depot driveway 
median the cross-section 
generally consists of a 12 
foot wide travel lane and a 
shoulder that ranges 
between 6 to 8 feet in 
width in each direction.  
The roadway is 
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constrained by a rocky outcrop on the eastbound side of the road and steep drop on the 
westbound side of the road.  For much of the 1.7 mile length there is a paved swale next to the 
edge of roadway on the eastbound side, with an occasional short section of guardrail jutting out 
to the edge of the shoulder protecting drainage structures.  The rocky outcrop in some places is 
immediately adjacent to the swale and in others as far back as 10 feet.  Chunks of rock broken 
from the outcrop are often observed lying in the swale, especially in the Spring.  For the majority 
of the westbound side of the roadway there is a 2 foot wide sloped asphalt curb (Type-A Berm) 
with a guardrail immediately adjacent to the back edge of the curb.  The exception is between the 
driveways to the rest area where there is an asphalt swale and no guardrail in the westbound 
direction and a few curb cuts.  The only section with “Barrier Curbing” (straight faced 8 inch 
high granite curb) is on the bridge that crosses Shelburne Road near the bottom of the Mountain 
extending for approximately 200 feet.   
 

Criteria for Providing a Climbing Lane 

A Policy on Geometric Design of Highways and Streets10 (Green Book) outlines criteria for 
determining the need for a climbing lane.  This document is used as the primary source for 
design considerations on the nation’s roadways and as it relates to climbing lanes, states: “It is 
desirable to provide a climbing lane, as an added lane for the upgrade direction of a two-lane 
highway where the grade, traffic volume and heavy vehicle volume combine to degrade traffic 
operations from those on the approach to the grade.”  Three criteria are identified to be met to 
justify the installation of a climbing lane and have been created to reflect the safety and 
economic considerations that are typically involved to create a climbing lane.  The collected 
ATR data has been used where applicable to determine if these criteria are met.  The calculation 
sheet for this analysis has been included in the Appendix.  The three criteria with the analysis 
are: 
 

1. Upgrade traffic flow rate in excess of 200 vehicles per hour. 
This criterion applies to the flow rate during the peak hour of the day.  Based on the ATR 
data the peak hour of the day was between 4:00PM and 5:00PM. During this time period 
on the average weekday there is an average flow rate of 734 vehicles per hour in the 
upgrade direction.  Therefore, this criterion is met.  It should be noted that every hour 
on a weekday between 7:00AM and 8:00PM meets this criterion. 
 

2. Upgrade truck flow rate in excess of 20 vehicles per hour. 
Typically “Heavy Vehicles” are defined as Class 4 through 13.  In that case there was an 
average of 22 vehicles per hour of Class 4 through 13 vehicles during the weekday peak 
hour.  Therefore, this criterion is met.  It should be noted that every weekday hour 
between 7:00AM and 5:00PM meets this criterion 
 

3. One of the following conditions exist: 
• A 10 MPH or greater speed reduction is expected for a typical heavy vehicle. 

Greenfield Mountain is posted as a 6% Grade over 1.5 miles of length.  
According to Exhibit 3-63 in the Green Book, a 10MPH speed reduction of a 
Heavy Truck on a 6% grade would occur after approximately 800 feet.  The 
Greenfield Mountain is 1.5 miles in length.  Therefore, this criterion is met.  
There is no need to measure the remaining criteria. 

                                                 
10 A Policy on Geometric Design of Highways and Streets, 2001 AASHTO (Page 248) 
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• Level of Service E or F exists on the grade. 
Not Applicable 

• A reduction of two or more levels of service is experienced when moving from 
the approach segment to the grade. 
Not Applicable 

 
It has been determined that the traffic mix and volume currently traveling up Greenfield 
Mountain meets the criteria as defined in the Green Book for a Climbing Lane. 

Investigating the Feasibility of Installing a Climbing Lane 
Based on the constraints (rock outcrop and steep slope) on either side of this section of roadway, 
a climbing lane would most likely have to be accommodated within the existing paved roadway 
width.  MassHighway’s Project Development and Design Guide11 provides the following 
guidance for the design and layout of arterial roadways such as Route 2.  For travel lanes the 
Guide recommends 11 to 12 foot width, although a minimum of 12 foot is particularly desirable 
in high volume, truck and speed circumstances.  Six to 8 foot wide shoulders are also desirable, 
although a minimum of 4 foot wide shoulders is recommended on arterials because of the value 
they provide for bicycle and pedestrian accommodation and motor vehicle safety.  As an 
absolute minimum, a width of 14 feet for a curb side travel lane plus shoulder is deemed 
acceptable to allow a vehicle to pass a bicycle without veering into an adjacent lane.  There is no 
specific guidance for climbing lanes in the Design Guide.  However, it is clear that if a climbing 
lane is to be added to the existing paved roadway it will not meet many of the desirable 
dimensions outlined in the Design Guide. 
 
Due to the proximity of the Greenfield Rotary and the Colrain Road Signalized intersection, 
heavy trucks are unable to gain much speed before beginning the climb up Greenfield Mountain 
around the Home Depot driveway.  Those slow moving heavy trucks that utilize the current 
shoulder remain to the right when the right hand westbound lane ends just west of the Big Y 
Plaza driveway.  Therefore, it makes sense to continue the two westbound lanes from the Big Y 
driveway without a break all the way up to the crest of Greenfield Mountain just east of the 
Shelburne Town Line.  At that point the right lane would begin to merge on the down hill slope 
ending before the curve just before the intersection with Summit Drive.   
 
A previous recommendation in this report dealt with extending the two westbound travel lanes to 
at least the Home Depot driveway before having them merge to one.  It was identified that from 
the Big Y Plaza driveway to a distance approximately 225 feet west of the Home Depot 
driveway that the eastbound and westbound lanes are separated by a median.  Through that area 
11 foot travel lanes would be necessary to fit within the existing westbound roadway which 
narrows to a minimum width of 24 feet prior to the start of the left turn lane for Home Depot and 
then again for the length of the median west of the Home Depot driveway.  This would limit the 
shoulder to 1 foot in these locations, placing the edge of the travel lane approximately 3 feet 
from the face of the guardrail.  At the end of the median the east and westbound lanes come 
together to create a total paved width of 41 feet for 4/10 mile.  In this area if there were three 11 
foot travel lanes it would leave 8 feet to be dedicated to shoulder.  Maintaining a 1 foot shoulder 

                                                 
11 - http://www.mhd.state.ma.us/default.asp?pgid=content/designGuide&sid=about 
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in the westbound direction would allow for a 7 foot shoulder in this section in the eastbound 
direction.  This is a similar cross-section with the climbing lane directly adjacent to a guardrail 
that is seen along of Route 2 to the east at exit 15 in Orange.  For the next 4/10 mile the total 
paved width drops to 40 feet, and then the roadway narrows to its most narrow measured width 
of 36.5 feet at Mile Marker 46.2 and remains at 37 feet for the next half mile.  In this area the 
eastbound shoulder would narrow to between 2.5 to 3.0 feet if a one foot shoulder was 
maintained in the westbound direction.  It should be noted that at a couple of locations in this 
area there are short sections of guardrail at the edge of the paved roadway protecting drainage 
structures.  The roadway widens back up to 40 feet 2/10 mile east of the Shelburne Town Line and 
maintains this width for the rest of the way.  Figure 23 provides a conceptual cross-section of the 
roadway that would include a climbing lane at a paved width of 36.5 feet and 40 feet.   
 
Issues that have to be considered before a climbing lane is added to Greenfield Mountain.  Is it 
appropriate to only provide a 1 foot shoulder next to the climbing lane given that there is the face 

of a guardrail only 2 feet back from the edge of the pavement?  If not, any widening of this 
shoulder must come from the eastbound shoulder, which already would have a minimum width 
of 2.5 to 3 feet for at least a half mile section of the roadway.  Is the climbing lane an appropriate 
alternative to a minimum 4 foot shoulder to safely accommodate bicyclists?  Is a minimum 2.5 
foot to 3 foot shoulder in the eastbound direction appropriate to provide adequate safety to 
bicyclists? 
What we know now is that approximately 80 slow moving westbound vehicles per day, and as 
many as 19 per hour. are utilizing the existing 6 to 8 foot wide shoulder as a climbing lane.  The 
criteria outlined in the Green Book as been met for providing a climbing lane.  Currently these 
slow moving vehicles typically travel at less than 35 MPH and squeeze right up to the edge of 
the pavement running a foot or two from the edge of the guardrail.  Faster moving vehicles are 

Figure 23:  Conceptual Layout for a Climbing Lane on Greenfield Mountain 
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forced into the oncoming eastbound travel lane to pass these slower moving vehicles in the 
shoulders, and oncoming eastbound traffic moves over into its shoulder.  The crash history 
reviewed did not identify any crashes that could be attributed to this situation, but observations 
indicate the potential for serious consequences if such a collision did occur due to the high 
speeds involved.  This was highlighted in a July 2000 head-on crash (involved eastbound vehicle 
in westbound lane) on Greenfield Mountain that resulted in the death of two of those involved.   

Recommendation 
It has been demonstrated that a climbing lane can be accommodated within the existing paved 
roadway cross-section, but that desirable shoulder widths cannot be achieved.  It is felt that 
providing a climbing lane, even with less than desirable shoulder widths would be a safer 
alternative to the current situation.  The FRCOG will work with MassHighway District 2 to 
conduct a more thorough evaluation of the safety impacts of the existing and proposed conditions 
to make sure that any changes do not have a detrimental impact on safety of all road users 
including bicyclists. 
 

Investigation of the Need for Truck Escape Ramp 

Background 
The approximately 1.5 mile section of Route 2 West known as Greenfield Mountain has a posted 
grade of 6%, starting just east of the Shelburne Town Line and moderating near the Home Depot 
driveway.  The need for a “Truck Escape Ramp” near the base of Greenfield Mountain has been 
raised several times over the years.  A Truck Escape Ramp (TER) is generally an area adjacent to 
the main roadway at or near the base of a long steep decline that is filled with a thick layer of 
gravel or some other un-compacted material.  This area is positioned to allow the driver of an 

out-of-control truck, potentially 
the result of brake failure, to 
maneuver the vehicle into the 
truck escape ramp and be brought 
to a controlled and safe stop as it 
sinks into the gravel.  
MassHighway has investigated 
potential locations for a TER, 
most recently in 2000, but has so 
far been unable to identify a 
suitable and effective location for 
such a devise.  There are no 
specific guidelines for 
determining the need for a truck 
escape ramp, but engineering 
judgment along with a review of 
topography, length and percent of 

grade, potential speed, economics, environmental issues, crash experience, truck traffic 
characteristics and the potential impacts an out-of-control truck could have on other drivers or 
populations centers should be conducted12.   
                                                 
12 A Policy on Geometric Design of Highways and Streets, 2001 AASHTO (Page 261) 

Route 2 looking east near the top of Greenfield Mountain 
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Crash Data Analysis 

Based on the reviewed crash data for the three-year period 2001 through 2003 there were no 
reported crashes related to an out-of control truck.  In fact none of the reported crashes in this 
area involved a truck during that time period.   
 
The State Police Commercial Vehicle Enforcement Team who responds to, or is notified off, all 
truck related crashes were contacted in the Fall of 2004 to gain their perspective on past or 
potential truck related problems on Greenfield Mountain.  They indicated that they are unaware 
of any instances of an out-of-control truck on this section of roadway and that they had no 
concerns about the safety of truck traffic on this section of roadway.  The Greenfield Fire 
Department was contacted in the Fall of 2004 to inquire about any instances where they have 
responded to trucks with overheated brakes in this area.  The Fire Department indicated that they 
typically respond to one or two occurrences per year of trucks with overheated brakes in this 
area. 
 
In January, 2006 a crash involving a loaded milk truck did occur at the base of the Greenfield 
Mountain.  This truck rolled on its side, when the driver reported he swerved to avoid another 
vehicle, approximately 80 feet to the west of the Home Depot driveway and proceeded to slide 
on its side approximately 1,100 feet coming to rest at the Colrain Road signalized intersection.  It 
was fortunate that this crash occurred around 1:00PM on a Sunday of the Presidents Day Holiday 
weekend, a time when traffic was light.  However, the truck did strike two vehicles, one 
appeared to be waiting to make a left turn into the Big Y Plaza and the second had just exited the 
gas station driveway and was reportedly trying to out run the oncoming truck having viewed the 
truck in the rear view mirror before being hit at the Colrain Road intersection.  The four 
occupants in the two vehicles and the driver of the truck were all injured and one was listed in 
critical condition.  The milk truck driver reported that his brakes had failed, but an investigation 
by the Greenfield Police Department found the brakes had been replaced two weeks before the 
crash and there was no evidence that the brakes had failed at the time of the crash.  The Police 
determined that excessive speed was the most likely cause of the crash, but could not rule out 
that ice on the road surface had contributed to the crash.  Had this occurred during a week day 
with multiple vehicles queued at he Colrain Road intersection the outcome could have been far 
worse. 
 

Traffic Volume, Vehicle Classification and Speed Analysis 
Traffic Volume 

In August 2004 Automatic Traffic Recorder (ATR) equipment was utilized to identify the 
volume, vehicle classification (type of vehicles) and speeds of vehicles traveling up and down 
Greenfield Mountain.  One ATR was placed 1/10 mile west of the bridge crossing Shelburne Road 
(MM 46.7).  The second ATR was located 4/10 mile east of the Shelburne Town Line, 
approximately 3/10 mile east of the crest of the Mountain.  The ATR equipment was in place for a 
total of nine complete days.  Unfortunately, due to ongoing technically difficulties with the 
counter west of the bridge over Shelburne Road, only a single complete day of data was 
available from that location.  Therefore, most of the data analysis refers to the location east of the 
Shelburne Town Line. 
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East of the Shelburne Town 
Line a combined (total of 
both directions) average 
weekday volume of 14,100 
was recorded between 
Wednesday August 11th 
and Tuesday August 17th.  
The directional split in 
volumes was almost 
exactly 50% eastbound and 
50% westbound for the 
average weekday.  Figure 
24 shows the hourly 
distribution of traffic by 
direction over the seven 
day period.  The well 
defined peaks shown in this 
figure particularly in the 

afternoon is typical for a roadway with a significant commuter volume heading to and from their 
workplace.  In this case the predominant flow in the morning is eastbound and in the afternoon it 
is westbound.  This makes sense since the major employment centers are to the east of the count 
location.  Friday saw the highest 24 hour volume of the week with 15,698 vehicles per day 
passing the count location.  The volume (15,340) recorded on Saturday was higher than the 
weekday volumes recorded on Monday through Thursday, with the peak in both directions 
occurring around the midday hours.  The volume recorded on Sunday (11,394) was the lowest 
seen during the whole week.   
 

Vehicle Classification 

Vehicles are categorized into thirteen different Vehicle Classifications based on the number and 
spacing of the axles.  These classifications range from motor cycles up to 7 or more axle multi-

trailer trucks.  Figure 25 
shows the general vehicles 
types for each 
classification.  Table 12 
summarizes the number of 
vehicles in each 
classification traveling in 
the eastbound direction 
down Greenfield Mountain.  
Classes 1, 2 and 3 
(motorcycles, passenger 
cars and SUV/pickup 
trucks respectively) make 
up 94% of the average 
weekday traffic volume and 

Figure 24:  Hourly Traffic Distribution on Route 2 West, 4/10 Mile East 
of the Shelburne Town Line 

Figure 25:  FHWA Vehicle Classification Typical Vehicle Silhouettes 
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98% of the weekend traffic volume heading down Greenfield Mountain.  Class 4 (buses and rigid 
bodied trucks) amount to about 40 vehicles per average weekday.  Class 5, typically 
characterized with FedEx and UPS type trucks as well as small dump trucks or large pickup 
trucks, accounts for almost 200 vehicles per day.  Classes 6 and 7 are typically made up of 3 and 
4 axle “dump” trucks, the type used to haul construction materials, and on average accounts for 
60 vehicles per day (almost 1%) in each direction.  Observations have shown that the majority of 
these types of trucks a[[ear to be loaded on the climb up Greenfield Mountain and run empty on 
the way down.  This is backed up by the fact that in the westbound direction there is a higher 
volume of Class 7 vehicles, those that run with a fourth axle down when loaded and up when 
empty.  With only 3 axles touching the ground, these vehicles are classified as Class 6.  Classes 
8, 9 and 10 are tractor-trailer type trucks and account for almost 120 vehicles (1.7% of the total 
volume) each weekday.  The small number of Class 11 – 13 are likely a miss classification 
caused by two or more closely following vehicles since these types of vehicles are not typically 
allowed on non-interstate roadways. 
 
Table 12 – Summary of Vehicle Classification Volumes on Route 2 West, 4/10 Mile East of 

the Shelburne Town Line 
EASTBOUND - Vehicle Classification   

1 2 3 4 5 6 7 8 9 10 11-13 Total 
AWT 36 5,293 1,324 37 196 59 4 33 69 15 3 7,069 
% of Total 0.51% 74.88% 18.73% 0.52% 2.77% 0.83% 0.06% 0.47% 0.98% 0.21% 0.04%  
Weekend 99 5,398 1,183 10 100 3 1 19 17 3 1 6,832 
% of Total 1.45% 79.01% 17.32% 0.14% 1.46% 0.04% 0.01% 0.28% 0.24% 0.04% 0.01%  
AWT – Average Weekday Traffic volume, Wednesday August 11th to Tuesday August 17th, 2004 
Weekend – Average of weekend volumes, Saturday August 14th and Sunday August 15th, 2004 
 

Vehicle Speeds 

The 85th percentile speed represents the speed at which 85% of the vehicles are traveling at or 
below and is the primary measure used in setting speed limits.  The posted speed limit at the two 

count locations is 50 MPH.  
Figure 26 shows the 
percentage distribution by 
speed of both Class 1 
through 3 (Cars) and Class 
4 through 13 (Trucks) in 
the eastbound direction at 
the count location 2/10 mile 
west of the Bridge over 
Shelburne Road.  An 85th 
percentile speed at this 
location of 58 MPH was 
reported for cars, while 
trucks reported a slower 
85th percentile speed of 55 
MPH.   
 

Figure 26:  Eastbound Car and Truck Speed Distribution on Route 2, 2/10 
Mile East of the Shelburne Road Bridge
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The difference in truck speed was reviewed between the location counted 4/10 mile east of the 
Shelburne Town Line (Site 1) and the location counted 2/10 mile west of the bridge over 

Shelburne Road (Site 2).  
Figure 27 shows the speed 
distribution of trucks at 
each site.  It can be seen 
that at both locations the 
speed distribution is very 
similar although there are 
slightly fewer trucks at Site 
2 in the speed ranges above 
the posted speed limit of 50 
MPH, indicating that trucks 
appear to be generally able 
to control their speeds 
coming down the 
Mountain.  Additionally, an 
85th percentile speed of 55 
MPH was reported for 
Trucks at both sites.  

 
Conclusions 

Based on the review of crash reports from 2001 through 2003, and consultation with the State 
Police Commercial Vehicle Enforcement Team and Greenfield Fire Department, there does not 
appear to be a recent history of out-of-control trucks coming down Greenfield Mountain.  
Advances in brake and vehicle technology are likely major contributing factors in this pattern.  
The January, 2006 crash involving a milk truck highlighted the potentially disastrous results of 
an out of control truck at the base of Greenfield Mountain.  It was determined that that crash was 
the result of excessive speed by the truck driver, possibly exacerbated by ice on the road and not 
the result of a brake failure.  Additionally, based on the circumstances of this crash it is unlikely, 
had there been a TER, that it would have been in a location where the driver could have used it.  
MassHighway has been unable to identify a suitable site for a TER during previous evaluations.   

Recommendations 
Based on the available information, it does not appear that a Truck Escape Ramp is justified at 
this time.  As part of the research of TER’s another evaluation tool has been identified.  The 
Grade Severity Rating System (GSRS) is a tool used to determine the optimum speed for 
different types and weights of heavy vehicles so they can travel down an incline safely without 
overheating their brakes.  Some applications of this system have resulted in a static sign with a 
number of vehicle configurations and advisory speeds being posted near the top of a decline.  
With the advancement of Intelligent Transportation System (ITS), more recent applications have 
included loop and pieso sensors placed in the road which can detect the type and weight of each 
individual truck.  The appropriate speed is then calculated and displayed on a variable message 
sign (VMS) for each individual truck driver.  From some of the studies reviewed, these types of 
system has been found to be effective at reducing incidences of out of control trucks and over 
heated brakes.  It is recommended that such a system be evaluated for application on Greenfield 

Figure 27:  Comparison of Eastbound Truck Speed Distribution on Route 2 
at both count locations 
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Mountain, especially if a second traffic signal is installed west of the current Colrain Road 
signalized intersection. 
 
Summary of Recommendations for Greenfield 
• Implement and monitor Greenfield Rotary Improvements. 
• Explore implementation of turn restrictions at Big Y Plaza Driveway and continue to monitor 

crash patterns. 
• Explore implementation of continuing the two westbound travel lanes from the Big Y Plaza 

Driveway to the Home Depot Driveway. 
• Explore implementation of a Climbing Lane up Greenfield Mountain. 
• Explore the applicability and feasibility of the Grade Severity Rating System in place of a 

Truck Escape Ramp on Greenfield Mountain. 
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CRASH ANALYSIS FOR SHELBURNE 

Area Characteristics 
Approximately 7.6 miles of the Route 2 corridor under examination in this study is in the Town 
of Shelburne.  Traffic volumes vary from approximately 12,000 vehicles per day near the 
Greenfield Town Line to approximately 6,600 vehicles per day near the Buckland Town Line.  
The majority of the land immediately along the first 6.6 miles of Route 2 in Shelburne is zoned 
as commercial.  So far, the commercial development consists primarily of low traffic generating 
small retail and commercial establishments spaced out along the corridor with some residences 
mixed in.  The last mile of the corridor in Shelburne curves around the village of Shelburne 
Falls, one of the major tourists destinations in Franklin County famous for the “Bridge of 
Flowers”, “Glacial Potholes” and its many artisan type businesses.   
 
The cross section of Route 2 through Shelburne consists of a 12 foot travel lane and paved 
shoulder in each direction.  The paved shoulders are primarily 8 foot in width, but do vary from 
as wide as 18 feet to as narrow as 5 feet in a couple of locations.  The roadway alignment 
primarily follows the topography of the area producing long sweeping curves and several hills 
resulting in few opportunities for vehicles to pass.  Many local roadways and driveways intersect 
Route 2, as well as, three more significant roadways identified due to their functional 
classification and traffic volumes.  These intersecting roadways are Colrain-Shelburne Road on 
the eastern side of Shelburne, South Maple Street, the primary entrance to village of Shelburne 
Falls from the east and Mechanic Street, near the Buckland Town Line, which provides the link 
to and from Route 112 North to Route 2. 
 
MassHighway District 1, based in Lenox, has jurisdiction over all activities within the right-of-
way of Route 2 in Shelburne.  This means that MassHighway supervises all construction within 
its jurisdiction, performs on-site engineering, implements maintenance and preventive 
maintenance programs, and generates proposals for maintenance and construction work.  
Therefore, any improvements to be made along this section of the study area will be developed 
in cooperation with MassHighway District 1. 
 
The potential areas of interest that have been identified in Shelburne are: 

 Intersection of Route 2 West/Colrain-Shelburne Road 
 Driveway Access at Aubuchon Hardware 
 Intersection of Route 2 West/South Maple Street 

 
Available Crash Data 

The Town of Shelburne Police Department does respond to some of the crashes along the Route 
2 West corridor, but the primary reporting agency for crashes within this section of the Study 
Area is the State Police Troop B out of the Shelburne Barracks located just east of the South 
Maple Street Intersection.  The State Police made available the data they had on file, however, 
that only provided the crash reports for the 2003 calendar year.  The Shelburne Police 
Department provided crash reports they generated for calendar years 2002 and 2003.  
MassHighway Traffic Engineering in Boston was able to obtain the crash reports for the Route 2 
corridor through Shelburne for the calendar year 2004 by manually retrieving the crash reports 
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from file cabinets at the RMV.  Unfortunately, due to space constraints at the RMV, the original 
2002 paper crash reports had been discarded.  Therefore, the information contained in the RMV 
database, which in 2002 reflected significant improvements in location descriptions, was utilized 
to fill the gap in State Police records for that year.  The downside of not having the original crash 
reports is in obtaining the detailed causes of crashes, as the crash narrative and diagram that 
often contain critical details are not entered into the RMV database.  For safety studies it is 
standard practice to review crash data over a three-year period so that any abnormalities can be 
averaged out.  As this discussion illustrates, there are significant challenges to obtaining the 
relevant detailed crash reports for a study area that involves multiple reporting agencies.  
Unfortunately, these problems continue to exist today. 
 
Intersection of Route 2/Colrain-Shelburne Road 

Background 
The intersection of Route 2 West/Colrain-Shelburne Road is located approximately 1.75 miles 
west of the Greenfield Town Line.  This intersection is a “T” intersection with stop control on 
Colrain–Shelburne Road.  Route 2 at this point, has a 12 foot travel lane and approximately 10 
foot paved shoulder in the eastbound direction, and a 12 foot travel lane and approximately 7 
foot shoulder in the westbound direction.  Colrain-Shelburne Road intersects Route 2 where it 
curves with an uphill grade in the westbound direction.  The crest of the hill on Route 2 is a few 

hundred feet to the 
west of the 
intersection with 
the road curving 
further and a slight 
downhill grade.  
This section of 
Route 2 has a 
posted speed limit 
of 50 mph and 
carries 
approximately 
12,000 vehicles per 
day.  Colrain–
Shelburne Road 
approaches Route 2 
at approximately a 

90 degree angle.  Traffic follows a steep downhill grade and comes to the stop line on a slight 
uphill grade.  Due to the raised elevation of the intersection, a guardrail has been placed next to 
the pavement edge.  The pavement flares slightly at the stop line allowing both right and left 
turning vehicles to be there simultaneously.  If the queue of traffic is three or more cars or one 
truck, then access to the stop line is cut off. 
 
Colrain-Shelburne Road is functionally classified as a Rural Minor Arterial and links up with 
Route 112 in the center of Colrain approximately 5 miles to the north of this intersection.  Route 
112 continues up into Southern Vermont.  Along with providing access to residences and farms 

`Route 2/Colrain-Shelburne Road - Arial Picture Taken April 2008 

Colrain-Shelburne Road  
Route 2 
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in Shelburne, Colrain and Vermont, it is also heavily used by recreational traffic accessing the 
mountains and ski areas in southern Vermont.  Traffic volume counts confirm this type of usage 
as elevated traffic volumes are seen in the northbound direction on Friday evenings and in the 
southbound direction on Sunday evenings.  This section of Colrain–Shelburne Road carries 
approximately 3,000 vehicles per day.  The predominant movements on Colrain-Shelburne Road 
appear to be right turn in from Route 2 and left turn out onto Route 2 to travel to the east. 
 
Following a request from the Town of Shelburne, MassHighway District 1 conducted a brief 
study of this intersection in the fall of 2001.  The study included a review of crash data, a 
capacity analysis of the operation of the intersection as well as observations of traffic operations 
and geometric conditions.  The study concluded that the intersection was operating safely and 
efficiently in accordance with MassHighway standards, and that no special treatment was 
warranted at that time.  MassHighway committed to continue to monitor the intersection for any 
unusual crash patterns. 
 

Crash Analysis Results 
A review of the crash data for 2002 and 2004 identified 9 crashes (3 in 2002, 5 in 2003 and 1 in 
2004) over that three-year period.  Figure 28 shows the collision diagram that has been created 
summarizing the type and severity of crashes at this location.  A more detailed collision diagram 
including more details about each of the crashes has been included in the Appendix.  A crash rate 
of 0.71 crashes per million entering vehicles was calculated based on the 9 crashes in the three-
year period.  Although this is above the statewide average (used for District 1 intersections) of 
0.66 crashes per million entering vehicles for unsignalized intersections, the location of at least 
two of the crashes appear to be coincidental to the intersection.  Ignoring these two crashes 
produces a crash rate of 0.60 crashes per million entering vehicles. 
 

Crash Severity 

Of the 9 crashes, 3 crashes resulted in injury (one was a motorcyclist) to one or more of those 
involved, and in all cases the injuries were serious enough for the injured to be transported to the 
hospital via ambulance.  The other 6 crashes resulted in property damage only.   
 

Crash Types 

Details on one crash was insufficient to allow it to be plotted on the collision diagram, although 
it appears the crash may have been between a vehicle turning out of Colrain-Shelburne Road into 
the path of a westbound vehicle on Route 2.  Four crashes (2 of the injury crashes) were 
confirmed to involve left turning vehicles on Colrain-Shelburne Road pulling out into the path of 
westbound vehicles on Route 2 resulting in an angle type crash.  The rear-end type crash on the 
westbound approach of Route 2 occurred when a tractor-trailer traveling in the westbound 
direction slowed to make a right turn into Colrain-Shelburne Road, and the following vehicle ran 
into the back of the tractor-trailer as it slowed.  The crash involving an eastbound vehicle hitting 
a fixed object occurred when a vehicle made a left turn out of Colrain-Shelburne Road did so 
into the path of an eastbound vehicle on Route 2.  The eastbound vehicle collided with the 
guardrail, while maneuvering to avoid the left turning vehicles.  The left turning vehicle was 
unaware of the crash they had caused, but fortunately a State Trooper witnessed the crash and 
stopped the driver.   



 

Route 2 West Safety Study                                                       
61 

Figure 28:  Collision Diagram Summary for the Route 2/Colrain-Shelburne Road, 2002 – 2004 

 
The two crashes that were coincidental to the intersection involved drivers who had been 
reported to the State Police as driving erratically by fellow motorists as they traveled along 
Route 2.  The first involved an eastbound vehicle that lost control as they made a left turn onto 
Colrain-Shelburne Road striking the guardrail as they did so.  In the second erratic driver crash, 
the eastbound driver crossed into the westbound lane sideswiping a vehicle traveling in the 
westbound direction which had moved to the breakdown lane to avoid the collision.  In all the 
crashes, including the two with erratic drivers, citations were issued to at least one of the drivers 
involved.   
 

Month, Day and Time of Crashes 

Three of the nine crashes occurred during the month of October, likely the busiest travel period 
of the year due to the Fall Foliage traffic.  Two occurred in May and one in each month, January, 
July, September and November.  Eight of the nine crashes occurred on Monday through 
Thursday, with the other crash occurring on a Sunday evening.  Four of the weekday crashes 
occurred between 6:00AM and 8:30AM, one mid afternoon and the other three between 5:45PM 
and 7:30PM.  Only one of the crashes coincided with the peaks in traffic on Friday evening and 
late Sunday afternoon. 
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Weather, Road and Light Conditions 

Weather and road conditions do not appear to be a major factor in these crashes.  In seven of the 
crashes road conditions were noted as dry, and the weather was noted as clear or cloudy.  In two 
of the crashes the road was wet and it was raining, although this was not mentioned in the crash 
report as a contributing factor in the crashes.  Five of the crashes occurred in daylight, with the 
other four during the hours of darkness, including the two crashes involving erratic drivers. 
 

Existing Traffic Conditions 

Level of Service Analysis 
A turning movement count was conducted at this 
intersection during the AM and PM Peak periods on 
Wednesday September 15th, 2004 at the Colrain-
Shelburne Road intersection with Route 2.  Figure 29 
summarizes the results of the turning movement count.  
An ATR count location on Colrain-Shelburne Road at 
the Colrain Town Line is counted every year for 
MassHighway.  This volume recorded each year since 
2004 has remained constant, indicating that this 2004 
turning movement count is likely still relevant today.  
During the AM peak period the majority of the traffic 
flow is from the west and north.  From Colrain-
Shelburne Road a left turn onto Route 2 is the major 
movement and is primarily opposed by a heavy through 
flow on Route 2 eastbound. The flow on Route 2 
westbound is relatively light during this time period.  
During the PM peak period the traffic flow is reversed 
with the major flow westbound on Route 2.  There is a 
relatively heavy right turn flow with almost 25% making 
a right turn onto Colrain-Shelburne Road.  A Level of 
Service analysis was conducted with the SIDRA 
software for the AM and PM peak hours and the results 
are contained in Table 13.   

 
Table 13 – Route 2/Colrain-Shelburne Road Peak Hour Level of Service Analysis 

AM Peak (7:15 – 8:15AM) PM Peak (4:30 – 5:30PM) 
Approach v/c Delay LOS v/c Delay LOS 

L 0.644 38.9 E 0.399 34.9 D Colrain-
Shelburne Rd R 0.042 16.2 C 0.043 16.5 C 
Route 2 WB R/T 0.190 3.7 A 0.422 3.8 A 
Route 2 EB T/L 0.315 5.0 A 0.228 8.0 A 
v/c – Volume to Capacity Ratio.  Values of 1.0 or greater indicate the demand flow exceeds  

the capacity and will result in congestion 
Delay – Average Delay, measured in seconds 
LOS - Level of Service 
L – Left Turn, T – Through, R – Right Turn 
 

Figure 29:  Route 2/Colrain-Shelburne 
Road AM and PM Peak Hour 
Turning Movement Counts 
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This analysis indicates reasonable delays are experienced by left turning vehicles from Colrain-
Shelburne Road with LOS E and D during the AM and PM peak hours respectively. The 
threshold between LOS D and E is at 35 seconds of delay, so it can be seen that during the PM 
peak period it is right on that threshold.  It appears that there is still ample capacity at the 
intersection, specifically during the AM peak when there is a heavy left turn volume.    

Summary of Existing Conditions 
It could be argued that crashes 3 and 6 involving the erratic drivers could have happened at any 
point along the paths they traveled and were not attributable to conditions at the Colrain-
Shelburne Road intersection.  Discounting these two crashes lowers the crash rate to 0.60 per 
million entering vehicles, which is below the statewide average used for unsignalized 
intersections in District 1.  Two of the seven remaining crashes resulted in injury to one or more 
of those involved.  The predominant crash type (5 crashes) involved left turning vehicles from 
Colrain-Shelburne Road, and four of these five crashes occurred around the time of the AM and 
PM peak periods.  Only one of these left turn crashes occurred during a Sunday afternoon, 
another time identified as busy for turns from Colrain-Shelburne Road.  The LOS analysis 
identified reasonable delays for those waiting to make left turns during the weekday peak 
periods.  The turning movement data identified a heavy right turn flow from Route 2 westbound 
during the afternoon peak period, and two crashes directly involved vehicles making this 
movement.  This right turn volume meets the thresholds that would allow for a dedicated right 
turn lane to be provided.  The volumes collected during the AM and PM peak periods meet the 
thresholds to meet at least one of the Traffic Signal warrants 

Recommendation 
Based on the crash analysis this intersection does not currently raise to the level where it is felt 
that improvements are needed.  Although the thresholds are met for a right turn lane in the 
westbound direction, crash patterns combined with the significant geometric challenges of 
accommodating such a lane in this location make it impractical at this time.  That being said, this 
intersection does warrant close monitoring of both the crash and traffic flow patterns and this 
will be undertaken by the FRCOG in close coordination with MassHighway District 1. 
 
Driveway Access at Aubuchon Hardware 

Background 
Approximately six tenths of a mile east of the intersection of Route 2 and South Maple Street an 
Aubuchon Hardware store is located on the south side of Route 2.  There are two curb cuts into 
the site, one of which is shared with Shelburne Farm and Garden.  There are both horizontal 
(bend in road) and vertical (crest of a hill) curves at this location on Route 2, limiting site 
distances primarily to the east from the western driveway.  This, combined with the speed of 
approaching vehicles (50 MPH speed limit), increases the risk of collisions particularly for left 
turning vehicles into and out of the western driveway.  Aubuchon Hardware moved to this 
location in approximately 2001.  Prior to Aubuchon Hardware, a dance studio occupied this 
space.  The driveway entrances did not change location with the change in use although the level 
of use likely did.  The Shelburne Farm and Garden store has been at this location for several 
years.  Concerns about this location were raised during the development of the Mohawk Trail 
Scenic Byway Corridor Management Plan, primarily around issues with the egress in and out of 
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the driveways.  It 
is likely that with 
the change in use 
there is more 
traffic going into 
and out of this 
location, 
increasing the 
visibility of 
potential conflicts. 
 
Crash Analysis 
Results 
A review of the 
crash data for the 
three year period 
from 2002 through 
2004 identified 5 
crashes (3 in 2002, 

2 in 2003 and 0 in 2004) at the two driveways.  It is unclear in all but one of the crashes, at 
which driveway entrance the crashes occurred.  It is also unclear why no crashes were reported 
in 2004, although it may be a result of people becoming familiar with the access issues and 
taking more care. 
 

Crash Severity 

Three of the 5 crashes resulted in injuries to one or more of those involved.   
 

Crash Types 

Two of the crashes were of a rear-end type and involved a vehicle waiting to make a left turn 
into one of the two driveways.  Two of the crashes were of an angle type, one involving a vehicle 
making a left turn into one of the driveways and the second making a turn out of a driveway into 
the paths of vehicles on Route 2.  The fifth crash was listed as a head-on type crash, but it is not 
clear from the available information if a turning movement was involved in the crash.   
 

Month, Day and Time of Crashes 

The crashes appear to have occurred away from the peak travel months during the fall, with the 
crashes occurring in February, May and August.  Two of the crashes occurred on the weekend 
between 3:00 and 4:00 PM, two occurred on a Friday, one in the late morning and the second in 
the mid afternoon, and one occurred on a Wednesday late in the afternoon.   
 

Weather, Road and Light Conditions 

Two of the crashes occurred under wet road conditions and rain, although it is not clear if these 
conditions contributed to the crashes.  The other three crashes occurred under dry road 
conditions and clear weather.  All the crashes occurred during daylight hours. 

Aubuchon Hardware - Arial Picture Taken April 2008 
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Recommendation 

A hardware store is the type of business that is likely to attract repeat light levels of local 
customers rather than the tourist type traffic that frequently travels the corridor.  It appears from 
the decreasing number of crashes over the three year period, that drivers are maybe becoming 
familiar with the conditions at the access points and are taking more care when entering and 
leaving the business.  Although the westerly driveway does have restrictive sight distance 
constraints, it is felt that no further action is required at this time.  Although, future analysis of 
the crash data for the County will specifically flag crashes related to this location and determine 
based on those finding if this location needs to be reexamined.  It should be noted that if this 
location does change to a more intensive use (attracts more traffic) then the driveway access 
should receive a thorough review. 
 
Intersection of Route 2/South Maple Street 

Background 
The intersection of 
Route 2 West/South 
Maple Street is located 
approximately 1 mile 
east of the Buckland 
Town Line.  This 
intersection is a “T” 
intersection with stop 
control on South Maple 
Street.  Route 2 at this 
point is wide with a 12 
foot travel lane and 
approximately 12 foot 
paved shoulder in the 
westbound direction 
and a 12 foot travel lane 
and approximate 18 
foot shoulder in the 
eastbound direction.  
The alignment is 
slightly curved with an 
uphill grade in the 
westbound direction.  
This section of Route 2 
has a posted speed limit 

of 50 mph and carries approximately 8,000 vehicles per day.  South Maple Street (Route 2A) 
approaches Route 2 at approximately a 90 degree angle, with a curve about 100 feet back from 
the intersection.  South Maple Street has a slight downhill grade at the stop line for traffic 
entering Route 2.  South Maple Street flares as it approaches Route 2 allowing ample room for 
simultaneous left and right turning vehicles at the stop line.  A raised island is located between 

Route 2/South Maple Street - Arial Picture Taken April 2008 
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the two lanes of South Maple Street and flashing beacons and directional signs are located here 
also.  Yellow beacons flash to warn drivers on Route 2 of the intersection at which they should 
proceed with caution and stay alert.  The red beacon flashes in the South Maple Street direction 
to inform drivers that they must stop before entering the major roadway.  This section of South 
Maple Street carries approximately 4,000 vehicles per day.  
 
South Maple Street is functionally classified as a Rural Major Collector.  It also carries the 
designation of State Route 2A.  This roadway is the primary access to and from the village of 
Shelburne Falls for both commuter and tourist traffic traveling to and from the east.  The 
predominant traffic flows on South Maple Street appear to be left turn in from Route 2 and right 
turn out onto Route 2.  This intersection was first raised as a concern during the creation of the 
Buckland-Shelburne Master Plan.  The operation of the intersection was observed at that time, 
and potential safety implications of the lack of a left turn lane in the westbound direction was 
raised, although available crash data did not indicate a problem at that time.  Through traffic on 
Route 2 utilizes the wide paved shoulder, often without slowing to pass left turning vehicles at 
this intersection.  Several comments have been made regarding how uncomfortable it feels to be 
waiting to make a left turn with platoons of vehicles following closely behind at high speed 
before they shift into the shoulder to pass.  This intersection was again raised during the 
development of the Mohawk Trail Scenic Byway Corridor Management Plan for these same 
reasons.  This intersection was ranked 21st in the list of the hazardous intersections in Franklin 
County based on a review of RMV data from 1999 through 200113, where nine crashes were 
identified as occurring at the intersection.  This intersection did not appear in the list of 
hazardous intersections based on a review of the 2002 through 2004 RMV data14. 
 

Crash Analysis Results 
A review of the available crash reports from 2002 and 2004 identified only three crashes 
occurring at this intersection.  Based on this review it can be surmised that the 9 crashes 
identified in the RMV database from 1999-2001 as occurring at South Maple Street probably did 
not all occur at the intersection.  Based on the 2002 and 2004 crash reports, South Maple Street is 
often used as a reference for crashes occurring some distance east or west of the intersection.  
Through 2001, the sections of the crash reports that identified the number of feet east or west of 
an intersection a crash occurred was often not transcribed into the RMV database and, therefore, 
incorrectly gave the impression that crashes were actually occurring at the intersection. 
 

Crash Severity 

Two of the three most recent crashes occurred in 2002 and both resulted in injuries to one or 
more of those involved.  The third crash occurred in 2004 and was a property damage only crash.   
 

Crash Type 

The first crash involved a vehicle making a left turn out of South Maple Street that pulled out in 
front of a vehicle heading eastbound on Route 2.  The second crash appears to have involved a 
right turning vehicle out of South Maple Street that side swiped an eastbound vehicle on Route 2.  
The details are not clear and this cause has been surmised based on the available information.  
                                                 
13 Identification of the Most Hazardous Intersections in Franklin County 1999-2001, FRCOG September 2004 
14 Identification of the Most Hazardous Intersections in Franklin County 2002-2004, FRCOG September 2006 
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The third crash involved a driver confusing their accelerator for their brake and rear-ending 
multiple times a vehicle waiting to make a right turn from South Maple Street. 
 
Three crashes in three years does not warrant the calculation of a crash rate or creation of a 
collision diagram. 
 

Existing Traffic Conditions 

Level of Service Analysis 
A turning movement count was conducted at this intersection during the AM and PM peak 
periods on Thursday September 16th, 2004 at the South Maple Street intersection with Route 2.  
Based on other counts conducted along the corridor and in the area, this count is still 
representative of the traffic conditions seen today.  During the AM peak period the majority of 
the traffic flow is from the west.  From South Maple Street a right turn onto Route 2 West is the 

major movement and is primarily opposed by a moderate 
through flow on Route 2 eastbound.  Left turns out of 
and right turns into South Maple Street are very minor.  
The flow on Route 2 westbound is moderate during this 
time period and sees over 25% (78 vehicles) of the 
traffic flow making a left turn into South Maple Street.   
 
During the PM peak period the traffic flow is reversed 
with the major flow westbound on Route 2.  Almost 40% 
(238 vehicles) of the westbound traffic flow on Route 2 
is making a left turn into South Maple Street.  This is 
opposed by a moderate flow (300 vehicles) on Route 2 
eastbound.  Again the right turn is the major movement 
from South Maple Street.  Left turns out of and right 
turns into South Maple Street are very minor.   
 
Observations made during the turning movement count 
were westbound through traffic passed slowing or 
waiting left turn traffic on the right-hand side at speed in 
the marked shoulder.  Left turning traffic typically was 
minimally delayed in making their left turn, but 
occasionally a queue of 4 or 5 vehicles did develop, but 
quickly dissipated.   
 

A Level of Service analysis was conducted with the SIDRA software for this PM peak hours and 
the results are contained in Table 14.   
 
The SIDRA analysis modeled accounted for the fact that the Route 2 westbound approach, based 
on observation during the turning movement count, operated as if it had a separate left turn lane 
and a through lane.  The results of the analyses show the intersection operating very efficiently 
during both peak periods.  The left turn movement from Route 2 sees minimal delay, with much 
of the average 12 second delay accounted for by the deceleration from the 50MPH speeds.  This 

Figure 30:  Route 2/South Maple Street 
AM and PM Peak Hour 
Turning Movement Counts 
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generally reflects what was observed during the turning movement count when most left turning 
vehicles were either not opposed or momentarily delayed by opposing eastbound traffic.  
Occasionally, a short queue of left turning vehicles would develop due to a lack of gaps in the 
opposing flow, but these queues typically dissipated very quickly.  The worst movement at this 
intersection is the left turn out of South Maple Street.  Since this movement has very little flow, 
then there is little concern at this time. 
 
Table 14 – Route 2/South Maple Street Peak Hour Level of Service Analysis  

AM Peak (7:15 – 8:15AM) PM Peak (4:15 – 5:15PM) 
Approach v/c Delay LOS v/c Delay LOS 

L 0.004 21.2 C 0.017 26.1 D South Maple 
Street R 0.289 12.6 B 0.179 11.1 B 

T 0.139 2.0 A 0.212 2.0 A Route 2 WB 
L 0.081 11.9 B 0.237 11.6 B 

Route 2 EB R/T 0.215 2.0 A 0.180 2.0 A 
v/c – Volume to Capacity Ratio.  Values of 1.0 or greater indicate the demand flow exceeds  

the capacity and will result in congestion 
Delay – Average Delay, measured in seconds 
LOS - Level of Service 
L – Left Turn, T – Through, R – Right Turn 
 

Left Turn Lane Warrant Analysis 
Although there is no evidence that there is a safety issue at this intersection, there is a real 
perception of danger for those slowing or waiting to make a left turn from Route 2 into South 
Maple Street.  Chapter 6, Section 6.7.3.3 of MassHighway’s Project Development and Design 
Guide15 provides a criteria to determine if the volume thresholds are met to warrant the 
installation of a dedicated left turn lane.  During the AM peak hour there are 304 vehicles 
traveling in the westbound direction and 25% of those make a left turn.  This is opposed by 363 
vehicles traveling in the eastbound direction.  The speed limit along this section of Route 2 is 
50MPH.  Based on the criteria set out in Chapter 6, a minimum of 200 opposing vehicles would 
be required to warrant a left turn lane.  During the PM peak hour there are 608 vehicles traveling 
in the westbound direction and 40% of those make a left turn.  This is opposed by 301 vehicles 
travelling in the eastbound direction.  Based on the criteria set out in Chapter 6, a minimum of 
less than 200 opposing vehicles would be required to warrant a left turn lane.  Therefore during 
both of these time period the threshold has been comfortably met. 

Recommendation 
The crash history from 2002 through 2004 does not indicate any safety problems at this 
intersection.  However, there is a real perception of danger when waiting to make a left turn from 
Route 2 into South Maple Street due to the speed of vehicles passing in the shoulder to their 
right.  Chapter 4 of the Massachusetts Drivers Manual16 says “Never use a breakdown lane, the 
shoulder of a road, or a sidewalk for passing another vehicle.”  This means that vehicles passing 
on the right in the shoulder are technically making an illegal maneuver to pass the left turning 
traffic.  Since it appears that a left turn lane on the westbound approach of Route 2 can be 
accommodated within the existing paved roadway layout by restriping the roadway, plus the 

                                                 
15 http://www.mhd.state.ma.us/downloads/designGuide/CH_6_a.pdf 
16 http://www.mass.gov/rmv/dmanual/chapter4.pdf 
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volume of left turning traffic is well in excess of the thresholds that warrant such a lane, it is 
recommended that a left turn lane be pursued for this intersection. 
 
Intersection of Route 2/Mechanic Street 

Background 
The intersection of Route 2 and Mechanic Street is located just over a tenth of a mile east of the 
Buckland Town Line.  This is a “crossroad” intersection with Mechanic Street to the north of 
Route 2 dead-ending at a cemetery and Mechanic Street to the south acting as the connector to 
Route 112 North and also providing access to the village of Shelburne Falls.  Due to past safety 
problems at this intersection MassHighway District 1 redesigned the intersection changing the 
vertical alignment and adding a left turn lane in the westbound direction.  These improvements 
were completed in 2000.   

Crash Analysis Results 
A review of the crash reports from 2002 and 2004 identified two crashes at this intersection 
during that three year period.  One crash was a single vehicle crash that occurred under icy road 
conditions resulting in the vehicle sliding into the guardrail.  The second crash was a rear-end 
type of crash involving a westbound left turning vehicle at the intersection.  Both crashes 
resulted in Property Damage Only. 
 

Recommendation 
The improvements recently made to this intersection appear to have resolved the safety problems 
that previously existed, therefore, no further action is recommended for this location at this time. 
 
 
Summary of Crashes along the Route 2 Corridor in Shelburne 
The review of the crash reports from 2002 and 2004 identified a total of 103 reported crashes 
(including those previously discussed) along the 7.6 mile length of Route 2 in Shelburne.   
 

Crash Severity 

There was one fatal crash reported during this three year period, thirty-five (34%) crashes 
resulting in injuries to one or more of those involved, with the remaining sixty-six (64%) crashes 
resulting in property damage only.   
 

Crash Types 

Forty (39%) of the crashes involved a single vehicle only and 63 (61%) of the crashes involved 
two or more vehicles.  The majority (two-thirds) of the multiple vehicle crashes (typically only 
involving two vehicles) occurred at roadway intersections or driveways along the length of the 
corridor and were either of a rear-end or angle type of crash, which is typically associated with a 
turning movement of one of the vehicles.  Other than those locations identified above, no other 
intersections or driveways have more than a couple of these types of crashes occurring at them.  
Side-Swipe type crashes involving vehicles travelling in the same or opposite direction is the 
next most prolific type of crash with 22% of the multi-vehicle crashes.  The causes of these 
crashes vary greatly, including a loss of control due to speed or road conditions, attempting to 



 

Route 2 West Safety Study                                                       
70 

pass on the right of a turning vehicle, or in a couple of instances due to a driver falling asleep.  
Again these crashes were not isolated to a specific section of the roadway.   
 
Thirteen of the forty single vehicle crashes occurred when a vehicle hit a large animal in the 
road.  Deer were most commonly noted animal, but a moose and a bear were also noted as being 
hit.  None of these crashes resulted in injuries to the occupants of the vehicles involved.  It is 
likely the animal did not fare as well.  Ten of the thirteen crashes occurred during the hours of 
darkness. These animal-related crashes occurred throughout the year and occurred at locations 
along the whole length of the corridor in Shelburne.  Animal Crossing warning signs are now in 
place along the corridor.  About half of the other single vehicle crashes involved drivers losing 
control under snowy or icy road condition and the other half included drivers falling asleep (3 
crashes), driving at excessive speed, or in one instance, alcohol was noted. 
 

Month, Day and Time of Crashes 

The month of November saw the most number of crashes with 15, and July saw the fewest 
number with 4, over the three year period.  Most months saw between 7 and 10 crashes.  Crashes 
were reasonably spreadout throughout the week with Friday and Monday seeing the highest 
number of crashes with 19 and 18 respectively, and Wednesday and Tuesday seeing the lowest 
with 11 and 12 crashes respectively.  Two thirds of the crashes occurred during the period 
7:00AM to 6:00PM, typically the busiest travel time along the corridor.  Thirteen percent of the 
crashes occurred between midnight and 7:00AM and 22% occurred from 6:00PM to 12:00AM.  
All of the crashes that noted drivers falling asleep occurred either late at night or early in the 
morning. 
 

Weather, Road and Light Conditions 

Almost 66% of the crashes occurred under dry road conditions, 16% occurred under wet road 
conditions and 19% occurred under icy or snowy road conditions.  This does not appear to be an 
elevated number compared to percentage of crashes that occurred under these kinds of road 
conditions across the whole County.  Snowy and Icy road conditions were noted as a factor in 
half of the non-animal related single vehicle crashes.   
 
Over 60% of the crashes occurred in daylight and 35% of the crashes occurred during the hours 
of darkness.  The remaining 5% of crashes occurred during dusk or dawn.  This section of Route 
2 has a slightly higher than average number of crashes occurring during the dark light conditions 
than is seen across the County, but not excessively. 
 

Lane Departure Crashes 
Lane departure crashes, defined as crashes in which vehicles leave the road and collide with 
fixed objects, rollover, or cross into oncoming traffic, are a notable problem area on 
Massachusetts roadways, especially involving crashes with higher injury severities. Between 
2002 and 2004, nearly 20 percent of all crashes in Massachusetts were identified as lane 
departure crashes and unfortunately accounted for almost one-half of all crashes in which 
someone was killed and approximately one-quarter of crashes where someone was seriously 
injured. Based on these statistics Massachusetts was designated a “Lead State” by the American 
Association of State Highway and Transportation Officials (AASHTO).  As part of that initiative 
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MassHighway is working throughout the Commonwealth to identify and mitigate lane departure 
crashes and fatal crashes in Massachusetts.  Franklin County as a whole has a lane departure rate 
of less than half that seen statewide.  Using the RMV database, sections of Route 2 and Interstate 
91 were identified has having elevated rates (for Franklin County) of lane departure crashes.   
 
In the summer of 2007, a Road Safety Audit with MassHighway, Federal Highway and State 
Police representatives was conducted on the section of Route 2 through Shelburne with a 
concentration on a half mile section in the vicinity of the Colrain-Shelburne Road and Peckville 
Road intersections.  The Road Safety Audit Report has been placed in the Appendix.  No major 
deficiencies were identified during the audit, although general recommendations such as the need 
for better delineation of the roadway during the nighttime using in pavement reflectors and 
reflectorized pavement markings.  Additionally, adding chevron signs on some of the curves and 
replacing old signs which have degraded reflective properties were also recommended. 
 
Summary of Recommendations For Route 2 through Shelburne 
It appears from this review of the crash data for the Route 2 West Corridor through Shelburne, 
that there are no major safety concerns.  The characteristics of the crashes fall within the 
distributions seen in the County as a whole.  The Following recommendations have been made 
based on the discussions above. 
• Continue to monitor the crash and traffic conditions at the Colrain-Shelburne Road 

intersection. 
• Work with MassHighway District 1 to determine the feasibility of installing a left-turn lane 

in the Westbound direction of Route 2 West at the South Maple Street Intersection. 
• Carefully review any future developments along Route 2 to ensure that the safety impacts of 

their access does not create a safety problem. 
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 CRASH ANALYSIS FOR BUCKLAND 

Background 
Approximately 0.65 miles of the Route 2 West corridor under examination in this study is in the 
Town of Buckland.  Traffic volumes through this short section are around 5,000 vehicles per 
day.  Development directly adjacent to Route 2 is limited to a veterinary clinic on the south side 
of the roadway between State Street and the Route 112 South Connector Roadway.  To the north 
of Route 2 off of Creamery Lane there are a few residences, a MassHighway maintenance yard 
and a hydro-electric substation.  State Street provides the primary access to traffic from the west 
to the village of Shelburne Falls, one of the major tourist destinations in Franklin County, 
famous for the “Bridge of Flowers”, “Glacial Potholes” and its many artisan type businesses.  
The Route 112 South Connector Roadway located just east of the Charlemont Town Line and 
provides access to residences and farms south of Route 2 as well as to the Regional High School. 
 
The cross section of Route 2 through Buckland consists of a travel lane and paved shoulder in 
each direction.  The paved shoulders are generally 8 foot in width.  The roadway alignment is 
primarily straight with a slight upward grade from the Deerfield River Crossing to the 
Charlemont Town Line.  There are only three intersecting roadways that meet Route 2 in 
Buckland, all of which have previously been mentioned.  Creamery Lane is functionally 
classified as a Local road and both State Street and the Route 112 South Connector Roadway are 
functionally classified as Rural Major Collectors. 
  
MassHighway District 1 based in Lenox has jurisdiction over all activities within the right-of-
way of this section of Route 2 in Shelburne.  This means that MassHighway supervises all 
construction within its jurisdiction; performs on-site engineering; implements maintenance and 
preventive maintenance programs and generates proposals for maintenance and construction 
work.  Therefore, any improvements to be made along this section of the study area will be 
developed in cooperation with MassHighway District 1. 
 
No potential areas of interest were identified along the Route 2 corridor in Buckland. 
 
Available Crash Data 
The Town of Buckland Police Department does respond to some of the crashes along the Route 2 
corridor, but the primary reporting agency for crashes within this section of the Study Area 
appears to be the State Police out of the Shelburne Barracks.  Unfortunately the State Police were 
only able to provide the crash reports for the 2003 calendar year.  The Buckland Police 
Department provided crash reports they generated for calendar years 2002 and 2003 
MassHighway Traffic Engineering section in Boston was able to obtain the crash reports for the 
Route 2 corridor through Shelburne for the calendar year 2004 by manually retrieving the crash 
reports from file cabinets at the RMV.  Unfortunately, due to space constraints at the RMV, the 
original 2002 paper crash reports had been discarded.  Therefore, the information contained in 
the RMV database, which in 2002 reflected significant improvements in location descriptions, 
was utilized to fill the gap in State Police records for that year.  The downside of not having the 
original crash reports is in obtaining the detailed causes of crashes, as the crash narrative and 
diagram that often contain critical details are not entered into the RMV database.  For safety 
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studies it is standard practice to review crash data over a three-year period so that any 
abnormalities can be averaged out.  As this discussion illustrates, there are significant challenges 
to obtaining the relevant detailed crash reports for a study area that involves multiple reporting 
agencies.  Unfortunately, these problems continue to exist today. 
 
Below is a discussion of the findings of the crash analysis for Route 2 through Buckland. 
 
Summary of Crashes along the Route 2 West Corridor in Buckland 
The review of the crash reports from 2002 through 2004 identified a total of 10 crashes (3 in 
2002 and 6 in 2003 and 1 in 2004) having occurred along the 0.65 mile length of Route 2 in 
Buckland.  Four of the crashes occurred at the intersection Route 2 West and State Street (all in 
2003).  Four crashes occurred at the intersection of Route 2 and Route 112 South (Ashfield 
Road).  The other two occurred on the section of Route 2 between the two intersections. 
 

Crash Severity 

At the State Street intersection all four crashes resulted in property damage only.  At the Route 
112 South intersection, one crash resulted in a fatality, one crash resulted in injury and two 
resulted in property damage only.  The other two crashes resulted in property damage only.  
 

Crash Types 

Two of the crashes were single vehicle crashes and eight were multiple vehicle crashes.   
 
At the State Street intersection there were two angle type crashes involving vehicles exiting out 
of State Street, one was making a left turn and turned into the side of a westbound vehicle, the 
second was attempting a u-turn and without looking turned into the path of a westbound vehicle.  
There were two rear-end type crashes, one involved a westbound vehicle slowing to make a left 
turn into State Street that was hit by a following vehicle, the second involved a vehicle that had 
made a left turn from State Street into a reported sufficient gap and was then rear-ended by a 
speeding westbound vehicle. 
 
At the Route 112 South intersection there were three angle type crashes, two including the fatal 
crash involved vehicles making a left turn from Route 112 South into the path of a westbound 
vehicle.  The third angle crash appears to have occurred due to a miscommunication.  An 
eastbound vehicle was waiting to make a left turn into Route 112 South while a truck with a 
snowplow was waiting to make a left turn from Route 112 South.  The snowplow driver said he 
indicated to the other vehicle to make their turn, but when they did not move he made his turn.  
The snowplow struck the waiting vehicle as the truck made its turn.  The fourth crash at this 
intersection is described as loss of control crash and involved a motorcycle travelling with a 
group who realized that they were going to crash into the group as they approached the stop on 
Route 112 South with Route 2 and laid down their bike to avoid a collision. 
 
The details of the other two crashes are vague as they were identified from the RMV database.  
One was a single vehicle crash involving a westbound vehicle on Route 2 that hit a curb 150ft to 
the east of the Route 112 South intersection.  The second occurred 1200ft to the east of the State 
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Street intersection and involved two vehicles, but no other details were noted as to the type of 
crash or the direction of travel of either vehicle. 
 

Month, Day and Time of Crashes 

All but two of the ten crashes occurred during the four month period June through September.  
The other two crashes occurred in January and March.  Three of the ten crashes occurred on a 
Monday, two on a Thursday and five on a Saturday.  Four of the Saturday crashes occurred 
between 2:00 and 3:00PM and local drivers were at fault in the three of the four Saturday crashes 
for which driver details were available.  The weekday counts occurred throughout the day with 
only one occurring during what would be described as a peak period.   
 
At the State Street intersection, one crash occurred in January, two in June and one in July.  The 
three crashes in June and July occurred on a Saturday between the hour of 2:00 and 3:00PM.  
The January crash occurred on a Thursday at 11:00AM. 
 
At the Route 112 South intersection, one crash occurred in March, one in July and two in 
September.  Two crashes occurred on a Monday, one on a Thursday and one on a Saturday.  One 
of the weekday crashes (Snow plow crash) occurred during the morning peak period (7:10AM) 
and a second occurred at the end of the morning peak period (9:00AM).  The third occurred at 
3:00PM.  The Saturday crash occurred at 2:20PM. 
 

Weather, Road and Light Conditions 

Seven of the ten crashes occurred under dry road conditions, two under wet conditions and one 
under slushy conditions.  The road conditions were not noted as a factor in any of the crashes.  
All the crashes occurred during the daylight hours. 
 

Lane Departure Crashes 

None of the crashes observed along the section of Route 2 through Buckland were lane departure 
type crashes.   
 
Recommendations For Route 2 through Buckland 
The number of crashes and crash circumstances at the intersections in Buckland do not raise to 
the level of requiring further analysis for safety recommendations at this time.  Driver error 
seems to be the primary cause of these crashes and a review of the intersections did not identify 
any major deficiencies that require attention.  Traffic generally flows well through this area and 
there seems to be sufficient gaps in the Route 2 traffic flow to accommodate the side road traffic 
without too much delay.  The FRCOG will continue to monitor the crash patterns through this 
area and if circumstances begin to change in the future, a review will be undertaken. 
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 CRASH ANALYSIS FOR CHARLEMONT 

Background 
Approximately 12.2 miles of the Route 2 West corridor under examination in this study is in the 
Town of Charlemont.  Traffic volumes vary from approximately 5,000 vehicles per day near the 
Buckland Town Line in the east to approximately 2,000 near the Savoy Town Line in the west.  
Route 2 closely follows along the banks of the Deerfield River from the Buckland Town Line to 
Zoar Road where it crosses the Deerfield River and then closely follows the banks of the Cold 
River to the Savoy Town Line.  Much of the landscape is characterized by open pasture land or 
forest, with pockets of commercial/retail development as well residential development.  The 
Village Center extends for just over 1 mile and is much more densely developed with residences 
and retail establishments built close to the roadway. 
 
The cross section of Route 2 through Charlemont varies dramatically.  From the Buckland Town 
Line to North River Road the roadway cross section consists of a travel lane and paved shoulder 
in each direction.  The paved shoulders are approximately 13 foot in width, in this section.  West 
of North River Road the roadway cross section narrows substantially to primarily consisting of 
two 12 foot travel lanes with one to two foot paved shoulders.  The roadway alignment is 
primarily flat but includes many curves as the roadway follows the meanders of the Deerfield 
River.  Many local roadways and driveways intersect Route 2, primarily from the north side due 
to the proximity of the Deerfield River to the South.  More significant intersecting roadways are 
the five roadways with a functional classification of Rural Major Collector.  North River Road 
provides a short cut from Route 2 to and from Route 112 North.  Due to a bridge reconstruction 
project the eastern end of this roadway was closed through the Spring of 2005.  Avery Road 
provides the primary access from the east to the Town of Heath.  Route 8A North intersects in 
the center of Charlemont Village and links up through Heath into Vermont.  Route 8A South 
intersects with Route 2 on the western end of Charlemont Village and heads south through 
Hawley to Plainfield and Route 116.  Zoar Road provides the main route up into the small towns 
of Rowe and Monroe and, additionally, it provides access to popular white water rafting and 
kayaking locations on the Deerfield River.  All of these intersecting roadways are relatively 
lightly traveled with all having less than 1,000 vehicle per day and most less than 500 vehicles 
per day.  The speed limit varies between 40 and 50 mph along most of the length, although 
through the village center it is posted at 30 mph. 
 
MassHighway District 1 based in Lenox has jurisdiction over all activities within the right-of-
way of this section of Route 2 in Shelburne.  This means that MassHighway supervises all 
construction within its jurisdiction; performs on-site engineering; implements maintenance and 
preventive maintenance programs and generates proposals for maintenance and construction 
work.  Therefore, any improvements to be made along this section of the study area will be 
developed in cooperation with MassHighway District 1.  MassHighway is currently creating a 
design to improve drainage and repair a number of bridges and culverts that are failing, as well 
as rehabilitate the road surface along 11of the 12 miles of Route 2 in Charlemont. 
 
The potential areas of interest that have been identified in Charlemont are: 

• Vehicle speed and pedestrian safety through Charlemont Village Center 
• Intersection of Route 2/Route 8A, Charlemont 
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Available Crash Data  
The Town of Charlemont Police Department does respond to some of the crashes along the 
Route 2 West corridor, but the primary reporting agency for crashes within this section of the 
Study Area appears to be the State Police Troop B out of the Shelburne Barracks.  Unfortunately 
the State Police were only able to provide the crash reports for the 2003 calendar year.  
Additionally, limited data was available from the Charlemont Police Department due to a 
computer problem that resulted in only 2003 crash data being available also.  MassHighway 
Traffic Engineering section in Boston was able to obtain the crash reports for the Route 2 
corridor through Charlemont for the calendar year 2004 by manually retrieving the crash reports 
from file cabinets at the RMV.  Unfortunately, due to space constraints at the RMV, the original 
2002 paper crash reports had been discarded.  Therefore, the information contained in the RMV 
database, which in 2002 reflected significant improvements in location descriptions, was utilized 
to fill the gap in State Police records for that year.  The downside of not having the original crash 
reports is in obtaining the detailed causes of crashes, as the crash narrative and diagram that 
often contain critical details are not entered into the RMV database.  For safety studies it is 
standard practice to review crash data over a three-year period so that any abnormalities can be 
averaged out.  As this discussion illustrates, there are significant challenges to obtaining the 
relevant detailed crash reports for a study area that involves multiple reporting agencies.  
Unfortunately, these problems continue to exist today. 
 
Vehicle speed and pedestrian safety through Charlemont Village Center 

Background 
In 1999 the FRCOG was approached by the Town of Charlemont to investigate possible ways to 
calm traffic traveling through the 1.2 mile long village center.  The FRCOG conducted speed 

counts at three locations within the 
village and found that 85th 
percentile speeds17 ranged from 8 
mph above the 30 mph speed limit 
in the center of the village to 15 to 
20 mph above the speed limit on 
the eastern and western ends of 
the village respectively.  These 
counts were reconducted in 2005 
and similar speeds were recorded.  
The FRCOG met with 
MassHighway District 1 and then 
subsequently with representatives 
of the Town to “brainstorm” 
possible measures that could be 

implemented to slow traffic and improve pedestrian safety.  During those meetings several ideas 
were put forward.  Some were discarded immediately as infeasible or inappropriate, but others 
were retained for further investigation by MassHighway.  Measures such as “Gateway 

                                                 
17 - 85th Percentile speed identifies the speed at which 85% of the vehicles passing the location are traveling, and is the principle measure used in 

determining speed limits. 

Looking west through the village center towards the Town Hall 
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Treatments”, extensions to the sidewalk network and crosswalk enhancements were retained.  
These measures are being explored with the Town to see which elements they find acceptable for 
implementation in their Village Center. 
 

Crash Analysis Results 
A review of the crash reports from 2002 and 2004 identified a total of 9 crashes along the 1.2 
mile length of Route 2 through Charlemont Village Center.   
 

Crash Severity 

There was one fatal crash reported during this three year period, one crash resulting in injuries to 
one or more of those involved, six resulting in property damage only, and, for one crash, no 
severity was noted.  The fatal crash occurred on the east end of Town.  An eastbound driver 
(travelling too fast for the conditions) lost control in icy road conditions as he rounded the bend 
and veered into the path of an oncoming vehicle, striking it head-on.  The driver of the 
westbound vehicle was killed in the crash.  It was noted in the crash report that the driver was not 
wearing a seat belt and was partially ejected.  The eastbound driver was wearing a seat belt and 
sustained non-incapacitating injuries, although they were transported to hospital.  This indicates 
that this crash may have not been a fatal crash had the westbound driver been wearing a seat belt. 
 

Crash Type 

Five of the nine crashes were single vehicle crashes and the other four crashes were multiple 
vehicle crashes.  Three of the single vehicle crashes noted a loss of control in snowy or icy road 
conditions, the details of the other two single vehicle crashes were very vague.  Of the multiple 
vehicle crashes two were head-on type crashes including the fatal crash that occurred on the east 
end of town under icy road conditions.  The other two multiple vehicle crashes were of a rear-
end type. 
 

Month, Day and Time of Crashes 

Six of the nine crashes occurred in the months of December and January and one each in the 
months of March, April and August.  Three crashes occurred on a Monday, two each on a Friday 
and Saturday, and one each on a Tuesday and Wednesday.  Six of the crashes occurred between 
6:30AM and 10:00AM, two during the early and mid afternoon, and one in the early morning 
hours. 
 

Weather, Road and Light Conditions 

Five of the nine crashes occurred under snowy or icy road conditions, one under wet road 
conditions, and three under dry road conditions.  Eight of the nine crashes occurred in daylight 
and one in darkness. 

Recommendation 
The nine crashes are spread out along the length of the 1.2 miles of Route 2 West through the 
village center.  The crashes that occurred under snowy road conditions indicate that vehicles 
were traveling at speeds too fast for conditions, but it is unclear from the available details if the 
direct cause of the other crashes was excessive speed.  With the documented speeding through 
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the village center, combined with the volume of tractor-trailer traffic (approximately 100 per 
day), there is a real perception of danger from a pedestrian and bicyclist standpoint.  It is, 
therefore, recommended that the FRCOG continue to work with the Town of Charlemont and 
MassHighway District 1 to develop and implement measures that will slow vehicle speeds and 
improve the comfort of pedestrians and bicyclists in the village center, while maintaining the 
historic nature of the Village Center and meeting the goals set out in the Mohawk Trail Scenic 
Byway Corridor Management Plan. 
 
Intersection of Route West/Route 8A South 

Background 
The intersection of Route 2 West/Route 8A South is located on the western end of the village 
center.  This intersection is a “T” intersection with stop control on Route 8A South.  Route 8A 
South immediately crosses the Deerfield River before heading south through Hawley to Route 
116 in Plainfield.  Route 8A South also provides the primary access to the Berkshire East Ski 
Resort located less than half a mile from the intersection.  Route 2 at this point has12 foot travel 
lanes and 2 to 4 foot paved shoulders.  Approximately 150 feet to the east of the intersection 
there is a sharp curve in Route 2 that limits the site distance to the intersection for westbound 
traffic.  Potential safety concerns at this intersection were raised during the development of the 
Scenic Byway Corridor Management Plan.  It was mentioned that particularly during the winter 

months when 
Berkshire East Ski 
Resort is open, the 
frequency of left 
turning traffic 
queuing at the 
intersection 
increases.  It was 
said that during 
these times the 
screech of brakes is 
often heard as 
vehicles heading 
west round the 
corner, and  often 
come upon one or 
more vehicles 
waiting to make the 
left turn, causing 
them to brake hard 
to avoid rear-
ending the stopped 
vehicles.   
 

Route 2/Route 8A South - Arial Picture Taken April 2008 

Route 8A South  

Route 2 

Rice Fort Road 
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Crash Analysis Results 
A review of the crash records from 2002 through 2004 identified 3 crashes that referenced Route 
8A as the intersecting location.  Only one of those crashes specifically referenced Route 8A 
South as the crash location.  This crash did involve a rear-end type collision of vehicles in the 
westbound lane, although the vehicle rear-ended was not waiting to make a left turn, but 
preparing to snowplow next to the intersection.  The other two crashes were single vehicle 
crashes, one gave Route 8A North as the location of the crash and the other did not specify at 
which Route 8A intersection it occurred. 
 

Recommendation 
The crash data is not indicating that the anecdotal evidence of frequent screeching brakes on the 
approach is translating into actual collisions.  Skid marks are not evident on the pavement 
surface, which is often seen as an indicator of that type of problem.  It appears that there are 
limited times of the day during the ski season when there is likely to be queued traffic waiting to 
make the left turn due to the relatively low volume of opposing traffic.  A review of the 
westbound approach to the intersection was undertaken.  There is an over sized advanced 

warning sign for the curve and 
intersection located just west of Rice 
Fort Road, approximately 400 feet 
from the curve.  It appears that this 
sign may be even more visible and 
effective if it were to be moved a few 
feet closer to edge of the roadway as 
it is masked at least during much of 
the summer months by vegetation 
that grows out of the retaining wall to 
the east of Rice Fort Road.  It may 
also be worth considering placing an 
advisory speed plaque of 20 or 25 
MPH with this sign.  Additionally, 
the sight distance could be improved 
if a large shrub located on the curve 
could be trimmed down or removed.  
This would open up a sight line 
across the curve to the intersection 
making queued traffic more visible to 
approaching vehicles.  This shrub 
does lose its foliage during the winter 
months, but its mass of branches still 
blocks (to a lesser extent) the sight 
distance.  Since it appears that this 
shrub is located on private property, 
lacking a crash history it may be 
difficult to justify the removal of the 
shrub. 
 

Looking West towards Rice Fort Road 

Shrub 
Looking West towards the curve before the Route 8A South Intersection 
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Summary of Crashes along the Route 2 West Corridor in Charlemont 
The review of the crash reports from 2002 through 2004 identified a total of 48 crashes (16 in 
2002, 15 in 2003 and 17 in 2004), as having occurred along the 12.2 mile length of Route 2 West 
in Charlemont, including those previously discussed.  Specific locations were not provided in six 
of the 48 crashes, but of those that could be located, there is no specific location or stretch of 
roadway along the corridor that stands out where a cluster of crashes are occurring. 
 

Crash Severity 

Two of the 48 crashes resulted in a fatality (both instances the person killed was not wearing a 
safety belt), thirteen (27%) of the crashes resulted in injury to one or more of those involved, and 
thirty-three (69%) crashes resulted in property damage only.   
 

Crash Type 

Sixty-seven percent of the 48 crashes involved a single vehicle only and 33% of the crashes 
involved two or more vehicles.  Due to lower traffic volumes, fewer major intersections, and 
fewer commercial curb cuts the percentage of multiple vehicle intersection crashes is much 
lower than along sections of Route 2 further east, with one angle type crash and 8 rear-end type 
crashes at intersections or curb cuts.  In fact, a number of the multiple vehicle crashes were not at 
intersections or curb cuts.  They were the result of lane departures, including the two fatal 
crashes which accounted for two of the five reported head-on type crashes where a vehicle 
crossed from their lane into an oncoming vehicle in the opposite lane.  In both these crashes, as 
was mentioned before, the occupants not wearing seat belts were killed, while those wearing 
seatbelts were injured but survived.   
 
Nineteen of the single vehicle crashes specifically noted a loss of control as the principal cause 
of the crash and in most of those cases, road conditions were primarily noted as snowy/icy or 
wet.  Seven other single vehicle crashes resulted in vehicles leaving the roadway and hitting a 
roadside fixed object or rolling over.  Again, the majority of those occurred under road 
conditions noted as snowy/icy or wet.  In three single vehicle crashes it was specifically noted 
that the vehicle operator had fallen asleep.  Finally, four of the single vehicle crashes involved 
the vehicle hitting a deer. 
 

Month, Day and Time of Crashes 

December saw the highest number of crashes with thirteen crashes (27%) and the three month 
period November through January saw twenty-six of the crashes (55%).  The remaining crashes 
were reasonably well spread out throughout the rest of the year.  Crashes occurred throughout the 
week, although Thursday and Sunday saw half as many crashes as the other days.  Since the 
wintery weather appears to have been a major factor in so many crashes, this daily distribution 
may be more based on when the weather happened than on any specific factors with each of the 
days.  Almost 30% of the crashes occurred between 12 midnight and 6:00AM, and forty percent 
of the crashes occurred during the typical peak travel periods of the day between 7:00 and 
9:00AM and 4:00 and 6:00PM.  The remaining crashes occurred evenly throughout the rest of 
the day. 
 



 

Route 2 West Safety Study                                                       
81 

Weather, Road and Light Conditions 

Snowy and Icy road conditions were noted in 38% of crashes.  This is well above the rate of 
crashes under these conditions seen in the County as a whole.  Wet road conditions were noted in 
17% of the crashes, and Dry Road condition were noted in 44 % of the crashes.  Almost 70% of 
the crashes occurred during daylight hours, and 30% in darkness. 
 

Recommendation 
Based on the review of the crash reports no specific hazardous locations or sections of roadway 
have been identified.  Poor road conditions (snowy/icy or wet) seem to be a contributing factor in 
a significant number of the crashes.  This is likely due to a number of factors.  The elevation of 
the town means that it sees more wintery weather than possibly other lower lying communities.  
The proximity to the Deerfield and Cold River in the base of a valley probably means that the 
roadway freezes more readily, and combined with the narrow layout of the roadway its possible 
that when drivers do lose control there is very little room for them to try and recover before 
hitting guardrail or roadside objects, such as telephone poles or trees.  The two fatalities on this 
section of the corridor although involving serious collisions, primarily appears to be the result of 
a lack of seat belt use.  Had they been worn, the crashes would likely have resulted in injuries 
rather than death. 
 
A review of the corridor shows that advanced warning signage for each of the major curves in 
the roadway appears to be already in place.  The posted speed limit tends to adjust to the 
appropriate speeds for these curves rather than posting advisory speeds along with the advanced 
curve warning signs.  Since there are no clusters of crashes on any specific curves or section of 
roadway, it does not appear that any specific improvements are needed. 
 
Since winter weather conditions appear to have been a factor in a significant number of the 
crashes, it appears that it may be worthwhile investigating potential ways to improve treatment 
and plowing of the roadway during winter weather.  Again, there are no apparent specific 
locations for winter related weather crashes, but it would be worthwhile pursuing as part of the 
resurfacing project, installing pavement weather monitoring devises.   
 
Summary of Recommendations for Charlemont 
• Continue to work with MassHighway District 1 and Town of Charlemont to develop and 

implement traffic calming measures through the Village Center. 
• Explore feasibility of improving advanced signage and removal of shrub to improve sight 

distance on the westbound approach to the Route 8A South intersection. 
• Explore ways to improve winter maintenance to try and reduce the number of weather related 

crashes. 
 


