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PROJECT OVERVIEW 

Traffic congestion in the downtown area continues to be a concern that could someday inhibit 
downtown revitalization; for some that time has already arrived.  A number of projects focused 
on improving traffic operations in the downtown area have been conducted or are currently 
underway.  Short term signal improvements have been developed at the intersection of Waverly 
Street (Route 135) and Concord Street (Route 126) based on a study completed in 2007.  To date, 
most of the recommended improvements have been implemented, and the remaining 
improvements are in the process of being implemented in the very near future. 

Phase I of the downtown study, to describe existing transportation, economic, and land use 
conditions has been completed, and Phase II, to develop long-term transportation improvements 
will be underway shortly.  Economic, transportation, and urban design issues are being 
considered together to formulate the future vision of the downtown area.  This project will look at 
improvements to the downtown that may not materialize for another 20 years. 

The purpose of this Programmatic Study is to bridge the gap between the immediate 
improvements and the long term vision. Improvements assessed in this study are intended to 
develop conceptual level mid-term solutions to effectively move traffic through Downtown 
Framingham. These enhancements to the public right of way focus on period lighting, streetscape 
treatments, and roadway and traffic related measures.  The focus of this technical memorandum 
will be to document the existing roadway and traffic conditions within the core downtown area. 

INTRODUCTION 

This project will consider improvements to the intersections of Concord Street at Union Avenue 
and Hollis Street at Irving Street.  These intersections have been chosen because they are adjacent 
to the Waverly Street and Howard Street intersections, and they are the points of convergence of 
three major north-south traffic flows through the downtown.  Concord Street is designated as 
State Route 126 which carries regional traffic north and south through the area.  Union Avenue, 
which carries traffic to and from the area northwest of the downtown, intersects Concord Street 
on the north end of the downtown in front of Memorial Hall.  Irving Street, which carries traffic 
to and from the area southeast of the downtown, intersects Concord Street at the south end of the 
downtown.  Figure 1 is a map of the study area. 

BETA has conducted numerous field visits during the months of May through August 2007 and 
June 2008 to reaffirm conditions within the study area.  During these visits observations were 
made of roadway geometrics, pedestrian and bicycle activity, traffic control and existing vehicle 
queues, delay and conflicts.  This information was used to create and calibrate an existing traffic 
model of the intersections studied within the study area. 

Historical data utilized to establish the existing transportation conditions include multiple sources 
from the Town and various other consultants.  Of particular use is the Route 126 Corridor Study 
dated January 9, 1997 and two letters that update this study dated July 12, 2006 and January 23, 
2007 from Rizzo Associates. 
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EXISTING CONDITIONS 

Study Area Intersections 

The following section will provide descriptions of the existing geometric conditions at the two 
study area intersections.  Existing lane use and average daily traffic volumes are presented in 
Figure 2 for the study area. 

Route 126 (Hollis Street) @ Irving Street 

This unsignalized Y-intersection consists of Hollis Street approaching 
from the north and southwest and Irving Street approaching from the 
southeast.  The intersection is located 230 feet south of the Waverley 
Street @ Concord Street & Hollis Street intersection.  No traffic controls 
are provided.  The intersection operates similar to a roundabout.  A 
“Keep Right” (R4-7) sign is mounted inside a tire on a ten foot wide 
circular traffic island which mimics the center island of a roundabout.  
The intersection is wide open (over 100 feet wide) with no pavement 
markings to guide vehicles through the intersection.  Most approaches to 
the intersection consist of one all purpose lane along with one departure 
lane.  The Hollis Street Southbound approach provides two south bound 
lanes, with the left lane functioning as an exclusive left turn lane.   
Parking is allowed along all approaches and departures with the 
exception of the Irving Street approach.  Directional flow on all 
approaches is divided by a double yellow center line.  Concrete 
sidewalks are provided along all approaches and crosswalks are striped across Irving Street and 
the southern leg of Hollis Street.  Both roads are maintained by the Town of Framingham.  Land 
use in the area is commercial. 

Route 126 (Concord Street) @ Union Avenue 

This modern roundabout consists of Concord Street approaching from the 
south and northeast and Union Avenue approaching from the northwest.  
The intersection is located 530 feet north of the Concord Street / Howard 
Street intersection.  All approaches are chanalized into the roundabout by 
use of landscaped traffic islands and pavement markings.  Yield lines are 
included along all approaches to delineate the circulating roadway.  The 
landscaped center island is thirty feet in diameter surrounded by a five 
foot truck apron.  Union Avenue and Concord Street each consist of a 
single lane approach.  Concord Street from the south maintains two travel 
lanes, the right lane is intended for through movements onto Concord 
Street and the left lane is for movements onto Union Avenue.  All 
departures consist of one lane although the Concord Street southbound 
departure quickly transitions to two lanes.  Parking lanes are included 
along all approaches.  Directional flow on all approaches is divided by a 
double yellow center line.  Concrete/brick sidewalks exist along all 
approaches and crosswalks are striped across Union Avenue and Concord Street from the 
northeast.  Both roads are maintained by the Town of Framingham.  Land use in the area is 
commercial with Town Hall located immediately to the north of the intersection. 
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Data Collection 

Traffic volumes used as a basis for analysis were gathered from historical data.  Available 
historical turning movement counts were conducted during the month of May, 2006. 

The MassHighway weekday seasonal adjustment factors worksheet was reviewed to determine 
whether the traffic count data required a seasonal adjustment.  The MassHighway seasonal factors 
are based on statewide traffic data collection and are classified by roadway type.  Group 6 (urban 
arterials, collectors and rural arterials), was used to determine that March, May and June traffic 
are typically higher than average monthly traffic conditions.  Seasonal adjustments were not made 
in order to present a conservative analysis. 

An annual 1% growth rate, consistent with the Route 126 Corridor Study performed by Rizzo 
Associates, was applied to all traffic counts conducted prior to 2007. 

The 2007 existing peak hour traffic volumes are presented in Figure 3. 

Pedestrian and Bicycle activity 

In June of 2006 Rizzo Associates conducted an extensive pedestrian count during the AM and 
PM peak hours within the core Downtown area.  This count revealed a high level of pedestrian 
activity during both peak hours.  The 2006 count indicates an increase in pedestrian activity 
compared to a count conducted in 1996. 

BETA conducted pedestrian observations during field visits in July, 2007 and June, 2008.  These 
observations and the previous counts reveal that the north-south route along Route 126 from the 
Irving Street/Hollis Street intersection to Town Hall is a predominant pedestrian path.  Several 
pedestrians were observed crossing Concord Street and Hollis Street at locations without 
crosswalks particularly south of the Concord Street/Union Street intersection and north of the 
Hollis Street/Irving Street intersection.   

The remainder of the Downtown area is typified by a high level of pedestrian activity.  
Significant generators of pedestrian activity include the MBTA commuter rail station, Town Hall, 
the Salvation Army, the Metro West Regional Transit Authority bus stop on Concord Street and 
the Store 24 on the corner of Waverley Street and Hollis Street. 

A moderate level of bicycle traffic is evident in the Downtown study area.  Previous counts 
identified approximately five bicycles per intersection during the AM peak hour with the 
exception of the Waverley Street/Concord Street intersection where 29 bicycles, predominantly 
traveling northbound on Concord Street were observed.  During the PM peak hour 22 bicycles per 
intersection were identified with the exception again of the Waverley Street/Concord Street 
intersection, at which, 61 bicycles, predominantly traveling northbound and southbound on 
Concord Street were observed.  Recent observations conducted on Thursday, June 5, 2008 for this 
study, however, found less than ten bicycles during the same periods. 

Intersection Operations 

HCM Methodology 

Traffic operations at the unsignalized intersection of Hollis Street at Irving Street were evaluated 
using the SYNCHRO software package (Version 6, Build 614), which is based on methodologies 
contained in the 2000 Highway Capacity Manual.  Traffic operations are defined by level-of- 
service (LOS), which is a qualitative measure that associates LOS with vehicle delays.  The 
relationship between LOS and delay is summarized in Table 1. 
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Table 1 - Level of Service Criteria 

LOS 
Signalized Intersection & 

Roundabout Criteria 
Average Total Delay 

(Seconds per Vehicle) 

Unsignalized Intersection 
Criteria 

Average Total Delay 
(Seconds per Vehicle) 

A < 10.0 < 10.0 

B 10.1 to 20.0 10.1 to 15.0 

C 20.1 to 35.0 15.1 to 25.0 

D 35.1 to 55.0 25.1 to 35.0 

E 55.1 to 80.0 35.1 to 50.0 

F > 80.0 > 50.0 

Source: Highway Capacity Manual, Transportation Research Board; Washington, DC; 2000 

Traffic operations at the roundabout type intersection of Concord Street at Union Avenue were 
evaluated using the SIDRA software package (Version 2.0).  SIDRA is used to analyze modern 
roundabout intersections.  The Level of Service criteria are the same for roundabouts and 
signalized intersections.  The Level of Service criteria are presented in Table 1. 

The study area intersections were analyzed for existing conditions observed during weekday 
morning and weekday afternoon peak hours. 

Analysis Results 

The following section will describe the Level of Service analysis results for the study area 
intersections.  The results are summarized in Table 2 and Figure 4. 

Table 2 - Existing (2007) Intersection Level of Service Analysis Results 

AM Peak Hour PM Peak Hour 
Intersection Movement 

LOS Delay LOS Delay 
Hollis Street Northbound C 20.1 D 26.1 
Hollis Street Southbound C 16.3 F 85.1 

Route 126 
(Hollis Street) @ 
Irving Street Irving Street Northwestbound C 16.8 D 30.5 

Concord Street Northbound B 18.0 B 18.1 
Concord Street Southbound A 6.0 A 5.9 

Route 126  
(Concord Street) 
@ Union Avenue Union Avenue Southeastbound A 8.1 A 7.8 

The level of service analysis results for the morning peak hour are favorable at all intersections.  
All approaches of the Hollis Street at Irving Street intersection operate at LOS C.  At the Concord 
Street at Union Street Roundabout, the Concord Street southbound and Union Avenue approach 
operate at LOS A during the morning peak hour and the Concord Street northbound approach 
operates at LOS C. 

Conditions remain approximately the same between the morning and afternoon peak hours at the 
Concord Street at Union Avenue roundabout.  Results, however, are much different between the 
morning and afternoon peak hours at the Hollis Street at Irving Street intersection.  The 
northbound and northwestbound approaches of this intersection operate at LOS D and the 
southbound approach operates at LOS F during the afternoon peak hour.  Congestion from the 
Concord Street/Waverly street intersection causes northbound traffic to back up through this 
intersection making it difficult to make southbound left turns.  Based on field observations, the 
traffic model slightly over estimates the delay that is experienced by the southbound approach.   
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The field observations also reveal that northbound drivers typically leave space for left turns to 
pass through queued traffic if the queue reaches through this intersection.  Occasionally, however, 
the space is not open and southbound left turns need to wait for the queue to clear before making 
the left turn. 

VEHICLE CRASH HISTORY 

Crash records maintained by the Massachusetts Registry of Motor Vehicles and distributed by the 
Massachusetts Highway Department were reviewed for the years 2004 through 2006, the most 
recent three-year period available.  The crash data is reviewed to determine if there are any trends 
that could be corrected.  The results of the review at the two project intersections are summarized 
in Table 3. 

Table 3 - Vehicle Crash History 

  Concord Street @      
Union Avenue 

Hollis Street @         
Irving Street 

Year   2004 2005 2006 Total 2004 2005 2006 Total 

                    
Total Crashes 24 12 17 53 13 18 10 41 
                    

Rear End 8 3 9 20 5 3 3 11 
Angle 3 3 2 8 2 5 0 7 
Head On 0 0 0 0 0 0 0 0 
Sideswipe (Same Direction) 7 4 6 17 3 5 5 13 
Sideswipe (Opposite Direction) 1 0 0 1 1 0 0 1 
Single Vehicle Crash 1 0 0 1 1 2 2 5 
Unknown 1 0 0 1 0 0 0 0 

C
ol
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Ty
pe

 

Not Reported 3 2 0 5 1 3 0 4 

                   
Property Damage 10 6 9 25 7 13 7 27 
Non-Fatal Injury 7 1 4 12 1 1 1 3 
Fatal Injury 0 0 0 0 0 0 0 0 
Unknown 0 0 0 0 0 0 1 1 A

cc
id

en
t  

   
   

   
   

   
   

   
   

  
Ty

pe
 

Not Reported 7 5 4 16 5 4 1 10 

                   
Daylight 19 8 14 41 7 13 8 28 
Dark Roadway 1 0 0 1 0 0 0 0 
Dark Lighted Roadway 3 3 2 8 4 3 0 7 
Dusk 1 0 0 1 1 2 2 5 
Dawn 0 0 1 1 0 0 0 0 
Dark Unknown Roadway Lighting 0 0 0 0 0 0 0 0 

A
m

bi
en

t  
   

   
   

   
   

   
   

   
   

  
Li

gh
t 

Not Reported 0 1 0 1 1 0 0 1 

                   
Clear 12 7 10 29 6 15 6 27 
Sleet 0 0 1 1 0 1 0 1 
Rain 6 0 1 7 1 0 0 1 
Snow 1 1 0 2 1 0 0 1 
Cloudy 5 3 5 13 3 2 4 9 
Unknown 0 0 0 0 1 0 0 1 

W
ea

th
er

   
   

   
   

   
   

   
   

   
   

 
C
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di

tio
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Not Reported 0 1 0 1 1 0 0 1 
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A total of 53 crashes, or an average of 17.7 crashes per year, occurred at the Concord Street at 
Union Avenue intersection over the three year period reviewed.  A total of 41 crashes, or an 
average of 13.7 crashes per year, occurred at the Hollis Street at Irving Street intersection over the 
three year period reviewed.  Crash characteristics of an intersection are expressed in terms of its 
crash rate, or crashes per million vehicles entering (CPMVE) the intersection.  The crash rate for 
the Concord Street/Union Avenue intersection is 1.86 CPMVE and the Hollis Street at Irving 
Street intersection crash rate is 1.48 CPMVE.  The statewide average is 0.66 CPMVE for 
unsignalized intersections.  The average crash rate for unsignalized intersections within 
MassHighway District 3, the district which Framingham lies in, is 0.78 CPMVE. 

The intersection of Concord Street/Union Avenue has a crash rate that is nearly 3 times the 
statewide average, and slightly more than twice the District 3 average crash rate.  The intersection 
of Hollis Street at Irving Street has a crash rate that is more than twice the statewide average and 
slightly less than twice the District 3 average.  In general the downtown Framingham area has an 
extensive crash history.  Between 2004 and 2006 approximately 269 vehicle crashes occurred 
along the stretch of Concord Street between and at the two study area intersections. 

Crashes at both study area intersections are primarily rear-end and sideswipe (same direction) 
type collisions occurring on clear days during daylight hours.  No fatalities have been reported at 
the intersections, and the number of injuries reported is relatively low.  Most crashes are property 
damage only crashes. 

Rear-end crashes are generally not the type that would be improved through traffic signal 
operations.  In this case, however, the Concord Street/Union Avenue intersection is a roundabout, 
while the Hollis Street/Irving Street intersection operates with characteristics similar to a 
roundabout.  These characteristics are indicative of a highly congested corridor where driver 
frustration may be high due to the constant stop-and-go flow.  In these cases, installation of traffic 
signals would create more predictable and therefore orderly traffic flow. 

TRAFFIC SIGNAL WARRANT ANALYSIS 

Justification for traffic signal installation requires an engineering analysis which includes an 
evaluation of the intersection operation and safety to determine if a traffic control signal is 
warranted at the location. 

The Manual on Uniform Traffic Control Devices (MUTCD) contains eight Warrants for the 
installation of traffic signals.  These warrants, which consider vehicular and pedestrian volumes, 
delay, and crash history, are listed below. 

 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 

An intersection need only satisfy one of these warrants to justify installation of traffic signals.  
Satisfaction of one or more of these warrants in itself, however, does not require either the 
installation or continued operation of a traffic signal. 
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An evaluation of the signal warrants indicates the criteria for the following warrants are satisfied 
at the both the Concord Street at Union Avenue and the Hollis Street at Irving Street 
intersections. 

Warrant 1. Eight Hour Vehicular Volume 
 Warrant 2. Four Hour Vehicular Volume 

Warrant 3. Peak Hour 

A copy of the complete warrant analysis for these locations is included in the appendix. 

Based on this analysis it is concluded that a traffic control signal is warranted for installation at 
both study area intersections. 
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Crash Rate Worksheets 
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Signal Warrant Analysis 
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Intersection Level of Service Analysis Output 

 












