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Figure 12  Weekday Traffic Fluctuations on I-290 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: 2008 counts collected by MassHighway at Permanent Count Station #22, I-290 at East Central Street 
 

 
Figure 13  Weekday Traffic Fluctuations on Route 9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: 2008 counts conducted by VHB on Park Avenue/Route 9 Worcester, south of Oliver Street 
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Through Traffic 

There is a percent of traffic that travels along I-290 through the center of the 
study area without making a stop. These are trips that do not have an origin or a 
destination in the center of the study area (Worcester or Auburn). Using the 
CMRPC Regional Travel Demand Model, it is estimated that: 
 
h On I-290 Westbound, 13 percent of the morning peak period trips and 21 

percent of the evening peak period trips are through trips without an origin 
or destination in the center of the study area. This amounts to 540 morning 
peak hour through trips and 1,720 evening peak hour though trips. 

h On I-290 Eastbound, 6 percent of the morning peak period trips and 10 
percent of the evening peak period trips are through trips without an origin 
or destination in the center of the study area. This amounts to 560 morning 
peak hour through trips and 1,020 evening peak hour though trips. 

 
The CMRPC model was used to help show regional “congested” roadway 
segments throughout the study area.  Using the volume-to-capacity ratio on each 
roadway segment in the model, Figure 14 depicts corridors that are at or over 
capacity during peak periods. Of note, with the exception of Route 146, the 
majority of the segments on the two other principal arterial segments within the 
study area, Routes 9 and 122, are at or over capacity. Moreover, the entire I-290 
corridor through the Worcester Central Business District is at or over capacity 
from College Square to I-190 during certain peak periods. 
 

2.5.2  Functional Classification, VMT and VHT 

Functional classification is the grouping of roads into classes, or systems, 
according to the character of traffic that they are intended to service and the 
degree of land access that they allow – the trade-off is mobility and land access. 
Urban and rural areas have different density and land use characteristics that 
bring different density of street and highway networks. As such, there are 
separate classifications for urban and rural functional systems. Figure 15 depicts 
the functional classifications for the study area roadways, including: 
 
h Interstates (I-90, I-290, I-190, and I-395); 
h Principal arterials (Route 9, Route 146, and portions of Route 122); 
h Rural minor arterials/urban principal arterials (Route 20, portions of Route 

122,  Route 56, and other roads); 
h Urban minor arterials/rural major collectors; and 
h Local streets. 
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The roadways that are part of the National Highway System (NHS) are also 
highlighted on Figure 15. The NHS includes the Interstate Highway System as 
well as other roads important to the nation's economy, defense, and mobility. 
The NHS was developed by the Department of Transportation (DOT) in 
cooperation with the states, local officials, and metropolitan planning 
organizations (MPOs). Key NHS roadways in the study area include: 
 
h I-90, I-290, I-395, I-190; 
h Route 9, Route 146, Route 122 (portions), Route 20; and  
h Portions of streets in Worcester including Pleasant Street, Southbridge Street, 

Airport Drive, Main Street, McGrath Boulevard, Madison Street, and 
Shrewsbury Street. 

 
Using the CMRPC model, key travel characteristics such as vehicle miles traveled 
(VMT) and vehicle hours traveled (VHT) were obtained to help quantify the level 
of use by roadway functional classification. VMT, a measure of trip lengths, 
represents the total number of miles of vehicular travel on an average day on 
each street within the study area. VHT, a measure of trip durations, is the total 
number of hours of vehicular travel on an average day on each street within the 
study area. VMT and VHT are also important measures for air quality studies. 
Table 11 presents the daily VMT and VHT for the study area roadways. 
 
 

Table 11   2007 Daily VMT and VHT in the Study Area  

Functional Classification 

Total 

VMT1 

Total 

VMT (%) 

Total 

VHT2 

Truck 

VMT 

Truck 

VMT (%) 

Truck 

VHT 

Interstate 2,066,200 37% 40,140 69,780 37% 1,310 

Principal Arterial 505,050 9% 17,850 18,670 10% 650 

Rural Minor Arterial/Urban 
Principal Arterial 584,180 11% 19,790 20,440 11% 700 

Urban Minor Arterial/Rural Major 
Connector 1,471,610 27% 45,160 52,090 27% 1,580 

Urban Collector or Rural Minor 
Connector 557,320 10% 16,160 18,060 9% 520 

Ramps and select local roads 348,030 6% 13,290 11,240 6% 430 

Total 5,532,390 100% 152,390 190,280 100% 5,190 
Source:  CMRPC Regional Travel Demand Model. Truck classification accounts for medium and heavy trucks (freight and non-freight).  
 1 VMT – Vehicle-miles traveled. (all vehicles, including trucks) 
 2 VHT – Vehicle-hours traveled.(all vehicles, including trucks) 
 

 
The roadways throughout the entire study area carry approximately 5,532,390 
vehicle-miles of travel on a daily basis (including 190,280 vehicle-miles of truck 
traffic). This equates to 152,390 vehicle-hours of travel (including 5,190 vehicle-
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hours of truck traffic). Approximately 37 percent of the vehicle travel in the 
study area occurs on the Interstate system – I-90, I-290, I-190, and I-395.  
Approximately 27 percent of the vehicle travel in the study area is carried on 
urban minor arterials or rural major collectors. The limited number of principal 
arterials in the study area (Route 9, Route 146, and portions of Route 122) is 
demonstrated in the fact that only 9 percent of the vehicle travel in the study area 
is on principal arterials.  
 

2.5.3  Bridge Ratings and Geometry 

Bridge Ratings 

An important criteria for screening of transportation improvements involves 
reviewing the current condition of the existing infrastructure. Doing so ensures 
that infrastructure investments over the long term are made in a logical manner 
where attention is given to infrastructure that may be deteriorated with a shorter 
life span. This section focuses on the bridge conditions in the study area.  
 
There are numerous bridges in the study area that are routinely inspected by 
MassHighway using National Bridge Inspection Standards (NBIS). The primary 
purpose of the NBIS is to locate, evaluate, and act on existing bridge deficiencies 
to ensure that the bridges are safe for the traveling public. Evaluation of each 
bridge’s load-carrying capacity is an essential part of the procedure. Each NBIS 
bridge is inspected at regular intervals at least every two years. 
 
Tables 12 and 13 and Figures 16a through 16d  summarize the 43 locations in the 
study area that are classified as functionally obsolete (35 locations) or structurally 
deficient (8 locations) by NBIS standards.  Functional obsolescence is related to 
the geometrics of the bridge not meeting current design standards. Structural 
deficiencies are characterized by deteriorated conditions of significant bridge 
elements and reduced load-carrying capacity. Neither type of deficiency 
indicates that a bridge is unsafe. 
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Table 12   Functionally Obsolete Bridges in the Study Area  

Map ID Bridge # City/Town Bridge Carrying At Deficiency 

1 A-17-029 Auburn Swanson Rd. I-290 Functionally Obsolete 

2 A-17-033 Auburn I-395 Ramp X I-395 Ramp W Functionally Obsolete 

3 A-17-037 Auburn I-290 EB on-ramp I-395 SB Functionally Obsolete 

4 A-17-038 (BIN 1M8) Auburn Route 20 EB I-395 Functionally Obsolete 

9 O-06-002 Oxford Route 20 French River Functionally Obsolete 

11 S-14-007 Shrewsbury Route 9 Route 140 Functionally Obsolete 

12 S-14-015 Shrewsbury Route 140 Route 20 Functionally Obsolete 

13 S-14-017 (BIN 1RH) Shrewsbury I-290 Gulf St. Functionally Obsolete 

14 S-14-018 Shrewsbury Route 140 I-290 Functionally Obsolete 

15 S-14-023 (BIN 1RE) Shrewsbury I-290 EB West Main St. Functionally Obsolete 

16 W-17-025 (BIN 1X3) West Boylston I-190 NB and on-ramp Woodland St. Functionally Obsolete 

18 W-44-041 Worcester Route 122A Madison St. Functionally Obsolete 

22 W-44-073 Worcester Route 122 Tatnuk Brook Functionally Obsolete 

23 W-44-078 (BIN 1E6) Worcester Route 9 Goldsberry St. Functionally Obsolete 

24 W-44-082 (BIN 1T7) Worcester I-290 EB City Streets (4)/CSX Functionally Obsolete 

25 W-44-082 (BIN 1T8) Worcester I-290 WB City Streets (4)/CSX  Functionally Obsolete 

26 W-44-082 (BIN 1TR) Worcester I-290 Grafton St.  on-ramp Keese St. Functionally Obsolete 

27 W-44-082 (BIN 1TT) Worcester I-290 Shrewsbury St.  off-
ramp 

MBTA Parking Access Functionally Obsolete 

28 W-44-083 Worcester Harrison St. I-290 Functionally Obsolete 

29 W-44-085 Worcester Route 122A I-290 Functionally Obsolete 

30 W-44-091 (BIN 1T9) Worcester I-290 EB East Central St. Functionally Obsolete 

31 W-44-091 (BIN 1TA) Worcester I-290 WB East Central St. Functionally Obsolete 

32 W-44-093 Worcester Laurel St. I-290 Functionally Obsolete 

34 W-44-097 Worcester Burncoat St. I-290 Functionally Obsolete 

35 W-44-101 Worcester I-290 Ramp C I-290/Millbrook Street Functionally Obsolete 

36 W-44-103 (BIN 1RK) Worcester I-290 EB Route 12/Hope Ave. Functionally Obsolete 

43 W-44-114 (BIN 1TM) Worcester I-290 EB Plantation St. Functionally Obsolete 

44 W-44-114 (BIN 1TN) Worcester I-290 WB Plantation St. Functionally Obsolete 

45 W-44-117 Worcester Ararat St. I-190 Functionally Obsolete 

49 W-44-130 Worcester Route 12 Neponset St. Functionally Obsolete 

50 W-44-132 (BIN 1XP) Worcester I-190 SB West Boylston Dr. Functionally Obsolete 

51 W-44-133 (BIN 1XR) Worcester I-190 SB Shore Dr. Functionally Obsolete 

52 W-44-138 Worcester I-290 Ramp DX I-290 Ramp DH/Millbrook St. Functionally Obsolete 

53 W-44-146 (BIN 83J) Worcester Route 146/Route 122A SB Blackstone River Functionally Obsolete 

54 W-44-146 (BIN AHG)  Worcester Route 146/Route 122A NB Blackstone River Functionally Obsolete 

Source:  MassHighway NBIS Master List 2008. 
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As summarized in Table 12, there are 35 bridges in the study area that are 
classified as functionally obsolete. Functional obsolescence is related to the 
geometrics of the bridge in relation to current design standards. Functional 
obsolescence results from changing traffic demands on the structure and 
changing design standards.  
 
 

Table 13   Structurally Deficient Bridges in the Study Area  

Map ID Bridge # City/Town Bridge Carrying At Deficiency 

5 A-17-038 (BIN 1M9) Auburn Route 20 WB I-395 Structurally Deficient 

7 M-22-005 Millbury  Route 122A Blackstone River Structurally Deficient 

8 M-22-020 Millbury Route 146 West Main St. Structurally Deficient 

10 S-14-001 Shrewsbury Route 9 Lake Quinsigamond Structurally Deficient 

19 W-44-063 Worcester Route 122 Route 20 Structurally Deficient 

33 W-44-094 Worcester Route 9 I-290 Structurally Deficient 

42 W-44-108 (BIN 1RV) Worcester I-290 EB McKeon Rd. Structurally Deficient 

46 W-44-120 Worcester West Mountain St. I-190 Structurally Deficient 

Source:  MassHighway NBIS Master List 2008. 

 
As summarized in Table 13, there are 8 bridges in the study area that are 
classified as structurally deficient.  The fact that a bridge is "deficient" does not 
immediately imply that it is likely to collapse or that it is unsafe. With hands-on 
inspection, unsafe conditions may be identified and, if the bridge is determined 
to be unsafe, the structure must be closed. A "deficient" bridge, when left open to 
traffic, typically requires significant maintenance and repair to remain in service 
and eventual rehabilitation or replacement to address deficiencies. To remain in 
service, structurally deficient bridges are often posted with weight limits to 
restrict the gross weight of vehicles using the bridges to less than the maximum 
weight typically allowed by statute. 
 
There are two critical bridge locations on Route 9 at Lake Quinsigamond and at 
I-290 that are structurally deficient locations. There is a structurally deficient 
bridge on I-290 Eastbound at McKeon Road. 
 

I-290 Lane Consistency and Balance 

The I-290 corridor travels through the center of the study area regionally 
connecting with I-90, I-395, I-190, and I-495.  It serves as the “central artery” for 
the Worcester Central Business District carrying over 120,000 vehicles per day. 
The majority of the traffic congestion issues on the Interstate facilities in the 
study area are on the I-290 corridor. For these reasons, an in-depth interstate 
facility review focused on the I-290 corridor.  
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A review of the lanes provided along I-290 was conducted to determine if there 
are potential safety issues caused by lane reductions/additions on the mainline 
or at on/off-ramps. As described by the American Association of State Highway 
and Transportation Officials (AASHTO)1, a consistent number of lanes over a 
significant length of freeway should be maintained.  A decrease in the number of 
lanes, or a lane drop, would be justified where a substantial traffic volume 
decrease over a considerable length of freeway would justify a reduction in the 
number of lanes.  Lane drops are also often the result of right-of-way limitations, 
especially at merging areas.   
 
Less than desirable lane drops occur along I-290 westbound at the following 
locations: 
 

h I-290 westbound, between Exit 19 (I-190) off-ramp and Burncoat Street on-
ramp (lane reduction from three lanes to two lanes) 

h I-290 westbound between I-190 on-ramp and Exit 18 off-ramp (lane reduction 
from five lanes to four lanes) 

h I-290 westbound lane drop between Exit 18 off-ramp and Route 9 on-ramp 
(lane reduction from four lanes to three lanes) 

 
AASHTO also recommends that in order to maintain efficient traffic operations 
through and beyond interchanges, there should be a balance or continuity in the 
number of lanes entering and exiting an interchange, irrespective of the 
fluctuation in traffic volumes at the interchange.   
 
Lane balance principles are as follows: 
 

h At entrances, the number of lanes downstream of the merge shall be equal to 
or one less than then the number of lanes entering the merge. 

h At exits, the number of lanes upstream of the diverge shall allow an 
“either/or” lane where the driver is not required to change lanes in order to 
stay on the mainline and not exit the freeway. 

h The travel way may not be reduced by more than one lane at once. 

 
Lane balance principles are not provided along I-290 westbound at the Exit 12 
off-ramp.  In this case, five lanes enter the diverge area and three lanes depart 
downstream of the diverge area; the off-ramp is two lanes. 
 

T 
1 A Policy on the Geometric Design of Highways and Streets; American Association of State Highway and 

Transportation Officials (AASHTO); 2004. 
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There are many instances where the principles of lane balance can conflict with 
maintaining a basic number of lanes.  Often times, these two concepts are 
reconciled with the addition or subtraction of auxiliary lanes from the travel 
way.  The principles of basic number of lanes and of lane balance are satisfied 
with existing auxiliary lanes at the following locations: 
 

 I-290 eastbound at Exit 13 off-ramp (auxiliary lane used through weave 
area) 

 I-290 eastbound at Exit 15 off-ramp (auxiliary lane used through weave 
area) 

 I-290 eastbound at Exit 17 off-ramp (auxiliary lane used through weave 
area) 

 I-290 eastbound at Exit 19/20 off-ramp (auxiliary lane introduced for 
effective distance in advance of an exit ramp) 

 I-290 westbound at Exit 14 off-ramp (auxiliary lane used through weave 
area) 

 I-290 westbound at Exit 12 off-ramp (auxiliary lane introduced for 
effective distance in advance of an exit ramp)  

 

I-290 Acceleration/Deceleration Lane 
Lengths 

As part of the infrastructure condition assessment, a review of the acceleration 
and deceleration lanes on I-290 was conducted to determine if there are potential 
safety issues caused by insufficient lane lengths which lead to difficult merging 
(acceleration) maneuvers onto the interstate and difficult diverging (deceleration) 
maneuvers exiting the interstate. 
 
The AASHTO Design Manual establishes the required minimum lengths for 
acceleration and deceleration lanes on interstate facilities. For I-290, the 
minimum required deceleration lane length  is 470 feet. The minimum 
acceleration lane length is 1,120 feet.  
 
As summarized in Tables 14 and 15, none of the deceleration or acceleration 
lanes along I-290 in the study area meet the current AASHTO design criteria.  In 
most instances, there are physical limitations to extending these lanes without 
requiring significant bridge modifications or right-of-way takings with property 
impacts. 
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Table 14   I-290 Off-Ramp Deceleration Lane Lengths  

Direction Off-Ramp Exit 
Length of 

Deceleration Lane (ft) 
Meets 

Criteria? 
Additional Distance to 

Meet Design Criteria (ft) 

I-290 EB 9 (Swanson Road) 100 No 370 

I-290 EB 11 (College Square) 250 No 220 

I-290 EB 13 (Vernon Street) 140 No 330 

I-290 EB 14 (Grafton Street) 140 No 330 

I-290 EB 15 (Shrewsbury Street) 140 No 330 

I-290 EB 16 (Central St/MLK Blvd) 125 No 345 

I-290 EB 17 (Route 9/Belmont St) 140 No 330 

I-290 EB 19 (I-190) 140 No 330 

I-290 EB 21 (Plantation Street) 250 No 220 

I-290 WB 20 (Lincoln Street) 225 No 245 

I-290 WB 19 (I-190) 275 No 195 

I-290 WB 18 (Route 9/Lincoln St) 250 No 220 

I-290 WB 16 (Central St/MLK Blvd) 125 No 345 

I-290 WB 14 (Grafton Street) 140 No 330 

I-290 WB 13 (Vernon Street) 100 No 370 

I-290 WB 11 (College Square) 200 No 270 

I-290 WB 10 (Hope Avenue) 150 No 320 

I-290 WB 9 (Swanson Road) 375 No 95 

Source: AASHTO Design Manual 
Note: Special cases where there is a lane drop at an off-ramp were not included in this assessment. 
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Table 15   I-290 On-Ramp Acceleration Lane Lengths  

Direction On-Ramp Interchange 
Length of  

Acceleration Lane (ft) 
Meets 

Criteria? 

Additional Distance 
Required to Meet Design 

Criteria (ft) 

I-290 EB 9 (Swanson Road) 425 No 695 

I-290 EB 10 (Hope Avenue) 150 No 970 

I-290 EB 11 (College Square) 350 No 770 

I-290 EB 12 (Route 146) 590 No 530 

I-290 EB 13 (Vernon Street) 590 No 530 

I-290 EB 14 (Grafton EB) 590 No 530 

I-290 EB 14 (Grafton WB) 125 No 995 

I-290 EB 16 (Central St/MLK Blvd) 590 No 530 

I-290 EB 18 (Route 9/Lincoln St) 775 No 345 

I-290 EB 19 (I-190) 250 No 870 

I-290 EB 20 (Lincoln Street) 250 No 870 

I-290 WB 21 (Plantation Street) 150 No 970 

I-290 WB Burncoat Street 590 No 530 

I-290 WB 19 (I-190) 590 No 530 

I-290 WB 17 (Route 9/Belmont St) 125 No 995 

I-290 WB 16 (Central St/MLK Blvd) 590 No 530 

I-290 WB 13 (Vernon Street) 590 No 530 

I-290 WB 11 (College Square) 200 No 920 

I-290 WB 9 (Swanson Road) 200 No 920 

Source: AASHTO Design Manual 
Note: Special cases where there is a lane addition (lane ahead) at an on-ramp were not included in this assessment. 

 
 
 

2.5.4  Pedestrian/Bicycle Modes 

Bicycle and Trail Network 

There are several bicycle and pedestrian trails throughout the study area that 
provide both regional and local connectivity.  The on-road bicycle 
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accommodations in the study area are predominantly signed as a share-the-road 
arrangement where bicyclists travel in the same right-of-way as vehicles.  
 
Figure 17 depicts this multi-use bicycle and pedestrian network.  The four major 
regional trails within the vicinity of the study area are: 
 
h the Massachusetts Central Rail Trail; 
h the Blackstone River Bikeway;  
h the Worcester Bikeway/Trails System; and 
h the Wachusett Reservoir Loop. 
 
The Massachusetts Central Rail Trail (MCRT) provides 11 miles of trails in the 
vicinity of the study area through Rutland, Holden, West Boylston, and Sterling.  
At its completion, the MCRT is envisioned to be a 104-mile non-motorized, 
multi-use trail connecting Boston to Northampton. 
 
At its completion, the Blackstone River Bikeway will extend 48 miles to connect 
Worcester’s Union Station to Providence, Rhode Island, following the Blackstone 
River.  A two and a half mile segment of the bikeway has been completed in the 
study area through Worcester and Millbury. 
 
The two most significant local trail systems in the vicinity of the study area are 
the Worcester Bikeway/Trail System and the Wachusett Reservoir Loop.  The 
Worcester Bikeway/Trail System includes existing and proposed pedestrian and 
bicycle facilities through the City.  These trails connect cultural, historic and 
natural resources within Worcester.  The Wachusett Reservoir Loop is a local 
trail that circles the Wachusett Reservoir through Boylston, and West Boylston.  
Future plans for the trail include completing the loop through Sterling and 
Clinton. 
 
In addition, the Mid-State Trail is a 92-mile hiking trail through Worcester 
County which connects to trails in Rhode Island in the south and New 
Hampshire in the north.  The Mid-State trail passes through Sutton, Oxford, and 
Charlton just outside the study area. 
 

Community Concerns 

From the public outreach efforts for this study, the following key concerns were 
noted with regard to pedestrian and bicycle modes: 
 
h Overarching issues: 
h Enhance bicycle connections and network connectivity 
h Improve education  on “walkable communities” 
h Improve accessibility for the disabled (ADA) 
h Improve walkability to major activity nodes 
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h Resolve sidewalk and crosswalk maintenance issues 
 
h Specific concerns/desires: 

h Completion of Blackstone Valley Bike path will improve multimodal 
access to center of the city. 

h Education about design and implementation of walkable communities is 
needed. 

h Integrate bikeways/pedestrian ways  with highway construction. 

h There is a need to connect bike/walkways between neighborhoods. 

h Sidewalk safety is an issue in the City of Worcester where sidewalks are 
deteriorated or not maintained especially in the winter. 

h Rethink the bicycle-train connection (bikes on trains); same concept 
should be applied to buses. 

h A regional sidewalk study for inter-connectability is needed, especially 
around schools. 

h Improve pedestrian/bicycle connections at destinations/hubs. 

h Downtown areas need to be ADA accessible for visual impaired with 
audible signals. 

h Safe/connected sidewalks encourages bus and walk commuters. 

h Walking for elderly/disabled should be given considerations (urban 
living). 

h Land-use for towns/cities need to give consideration for 
walking/biking. 

h More bike safety and bike lanes are needed. 

h For the UMass Campus on Route 9 in Worcester, consider 
bike/pedestrian enhancements, including downtown connections. For 
the Lincoln Street shopping plaza in Worcester, enhance pedestrian 
accommodations from transit 

h Salisbury Street/WPI Campus (Institute Road)/Union Station 
roundabout – these are candidate areas to consider strobe lights in the 
pavement for pedestrians at crosswalks 

h More identified bike/pedestrian paths, both commuter and recreational 

h Better connect neighborhoods (esp. Salisbury); heavily residential areas 
with schools lacking sidewalks. 

h Accessibility on sidewalks for disabled/blind/elderly/school children is 
lacking. 

h Sidewalks and crosswalks are lacking on Goddard Memorial Drive; there 
is no sidewalk from Airport Drive to Main Street. 
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h Many pedestrian signals are not working or need an upgrade. 

 
In general, the study area is so dominated by automobile travel that the 
pedestrian and bicycle corridors that exist are not synthesized into a regional 
system or are not attractive for commuter or recreational use. The presence of 
steep grades throughout Worcester and area communities exacerbates conditions 
where some roadways are so steep that they are not attractive or safe pedestrian 
or bicycle corridors. 
 
 

2.5.5  Public Transportation  

Public transportation services in the study area include Worcester Regional 
Transit Authority (WRTA) bus service (fixed route, paratransit, and flexible 
route), Amtrak/ Massachusetts Bay Transportation Authority (MBTA) commuter 
rail service, regional bus service (Greyhound/Peter Pan Bus Lines), and air 
passenger service from Worcester Regional Airport.   Worcester’s Union Station 
is the area’s transportation intermodal hub, hosting Amtrak, MBTA commuter 
rail service to Boston, taxi service, and intra- and inter-City bus services (WRTA 
bus service stops at Union Station but is not based out of Union Station).  
 
Worcester Regional Airport 
The Worcester Regional Airport currently provides general aviation services 
along with a growing commercial passenger service to Punta Gorda, Florida and 
Sanford/Orlando Airports which started in late 2008. The commercial passenger 
service is planned to be expanded to Myrtle Beach in 2009. The Airport’s 
commercial passenger service peaked in 1989 when there were 354,000 
passengers served. In 2001, the Worcester Regional Airport served 143,000 
passengers before commercial service was temporarily suspended in 2003. In 
2006, the Airport reported approximately 66,000 operations, which were 
predominantly general aviation operations.  
  
Worcester Regional Transit Authority 
The WRTA is the second largest regional transit authority in Massachusetts. The 
WRTA bus fleet size is 46 buses and 10 minibuses covering 23 fixed routes in 
Worcester and 10 in the surrounding communities. The WRTA provides services 
to an area with diverse transportation needs, including several universities and 
colleges, large employers and a diverse and growing population. The WRTA 
provides a network of public transportation with three basic service elements 
that are either directly operated by the WRTA and its management company or 
operated under contract with public and private agencies.  These are: 
 
h Fixed Route Bus - Figure 18 highlights the WRTA transit service areas. Fixed 

route bus services are provided primarily in the City of Worcester, reaching 
into 13 neighboring communities.  Study area communities served by 
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WRTA’s fixed route bus service include Auburn, Holden, Leicester, 
Millbury, Oxford, Shrewsbury, Spencer, Webster, West Boylston, and 
Worcester. The WRTA's Northwest FLEX Route is a "curb-to-curb" service 
with access to Route 9/Park Avenue. Most routes operated by the WRTA are 
interlined with at least one other route in order to provide smoother 
operations and offer non-transfer trips. Service is provided 365 days a year, 
although schedules and service frequency vary between weekdays, 
Saturdays, Sundays, and holidays.  Many of the longer distance routes do 
not operate on Saturdays while only about half of the routes operate on 
Sunday. 
 

h ADA Complementary Paratransit - ADA complementary paratransit is a 
curb-to-curb service provided to disabled residents that have origins and 
destinations that lie within ¾ of a mile of fixed routes. The federally 
mandated ADA complementary paratransit service is designed for persons 
with a disability that prevents them from utilizing a fixed route bus. This 
service is offered during the same hours as the fixed route service. 

 
h Community Paratransit - Community paratransit services are provided to all 

37 member communities in the service region.  These services are provided 
to senior citizens in the City of Worcester and numerous communities within 
central Massachusetts.  In past years, WRTA provided demand responsive 
service to clients of various human service programs through a contract with 
the Commonwealth of Massachusetts Human Services Transportation 
program. 

 
 
WRTA fixed route bus ridership was 3,102,400 passengers in fiscal year 2008 
which is as  increase from 3,041,200 in fiscal year 2007 despite recurring funding 
constraints. Paratransit ridership was 279,600 trips in fiscal year 2007 and 260,100 
in 2008. The WRTA currently lacks the technology to actively monitor headways 
nor is there any automated fare collection systems for payment integration with 
other modes such as the Charlie Card system on the commuter rail.  
 
MBTA 
MBTA provides Commuter Rail services out of Worcester’s Union Station to 
South Station in Boston. There are currently 13 inbound trains to South Station 
and 12 outbound trains returning to Worcester. While the MBTA Commuter Rail 
service was increased in late 2008, the complimentary feeder WRTA bus service 
was not increased.  
 
Tables 16 and 17 summarizes the weekday public transportation options (bus, 
Commuter Rail, Amtrak) between Worcester and Boston. The fare for the 
commute between Worcester and Boston is $10.00 for a one-way trip on 
Greyhound/Peter Pan Bus Lines compared to $7.75 on the  MBTA Commuter 
Rail. 
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Table 16   Worcester-to-Boston Weekday Public Transportation Services   

Mode 
Bus/Train 
Number  

Departs Worcester / 
Union Station 

Arrives Boston / 
South Station 

Trip Time 

MBTA Commuter Rail MBTA P500 AM 4:45 AM 6:31 AM 1 hr 46 min 

MBTA Commuter Rail MBTA P502 AM 5:40 AM 7:08 AM 1 hr 28 min 

Bus P/G 1140 AM 5:55 AM 7:30 AM 1 hr 35 min 

MBTA Commuter Rail MBTA P504 AM 6:05 AM 7:46 AM 1 hr 41 min 

Bus P/G 1144 AM 6:25 AM 8:00 AM 1 hr 35 min 

MBTA Commuter Rail MBTA P506 AM 6:30 AM 8:11 AM 1 hr 41 min 

MBTA Commuter Rail MBTA P508 AM 6:55 AM 8:23 AM 1 hr 28 min 

Bus P/G 1908 AM 7:15 AM 8:05 AM 50 min 

MBTA Commuter Rail MBTA P512 AM 7:35 AM 9:08 AM 1 hr 33 min 

Bus P/G 1050 AM 8:00 AM 9:10 AM 1 hr 10 min 

MBTA Commuter Rail MBTA P516AM 8:30 AM 10:00 AM 1 hr 30 min 

Bus P/G 1912 AM 9:20 AM 10:20 AM 1 hr 

MBTA Commuter Rail MBTA P518 AM 10:30 AM 12:05 PM 1 hr 35 min 

Bus P/G 0714 AM 11:15 AM 12:20 PM 1 hr 5 min 

Bus P/G 2022 PM 12:25 PM 1:45 PM 1 hr 20 min 

Bus P/G 0518 PM 1:15 PM 2:30 PM 1 hr 15 min 

MBTA Commuter Rail MBTA P524 PM 2:05 PM 3:35 PM 1 hr 30 min 

Bus P/G 2030 PM 2:25 PM 3:30 PM 1 hr 5 min 

Bus P/G 0255 PM 4:05 PM 5:30 PM 1 hr 25 min 

MBTA Commuter Rail MBTA P526 PM 4:30 PM 6:05 PM 1 hr 35 min 

MBTA Commuter Rail MBTA P530 PM 5:35 PM 7:09 PM 1 hr 34 min 

Bus P/G 0726 PM 5:45 PM 6:50 PM 1 hr 5 min 

Bus P/G 0281 PM 7:20 PM 8:30 PM 1 hr 10 min 

Bus P/G 2050 PM 7:40 PM 8:45 PM 1 hr 5 min 

MBTA Commuter Rail MBTA P536 PM 7:46 PM 9:02 PM 1 hr 16 min 

Bus P/G 1960 PM 9:25 PM 10:30 PM 1 hr 5 min 

Bus P/G 735 PM 10:15 PM 11:20 PM 1 hr 5 min 

MBTA Commuter Rail MBTA P540 AM 12:10 AM 1:30 AM 1 hr 20 min 

Source: Compiled by CMRPC, February 2009 
Notes: P/G – Peter Pan Bus Lines/Greyhound Bus Services 

 
When considering both bus and rail modes, the average service headway from 
Worcester to Boston is 41 minutes throughout the day and 22 minutes during the 
peak commute period to 8:00 AM. In other words, there is an inbound trip to 
Boston every 22 minutes during the peak AM commute. The inbound trip time 
varies from 76 to 106 minutes by rail and from 50 to 95 minutes by bus. 
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Table 17   Boston-to-Worcester Weekday Public Transportation Services   

Mode 
Bus/Train 
Number  

Departs Boston/South 
Station 

Arrives Worcester 
/ Union Station 

Trip Time 

MBTA Commuter Rail MBTA P503 AM 4:00 AM 5:19 AM 1 hr 19 min 

MBTA Commuter Rail MBTA P503 AM 6:50 AM 8:14 AM 1 hr 24 min 

Bus P/G 1917 AM 7:00 AM 8:20 AM 1 hr 20 min 

Bus P/G 0709 AM 8:00 AM 9:00 AM 1 hr 

MBTA Commuter Rail MBTA P509 AM 8:50 AM 10:16 AM 1 hr 26 min 

Bus P/G 1925 AM 9:30 AM 10:25 AM 55 min 

Bus P/G 1933 AM 11:15 AM 12:25 PM 1 hr 10 min 

Amtrak Amtrak Train 49 12:00 PM 1:03 PM 1 hr 3 min 

Bus P/G 0248 PM 12:05 PM 1:20 PM 1 hr 15 min 

MBTA Commuter Rail MBTA P513 PM 12:10 PM 1:41 PM 1 hr 31 min 

Bus P/G 0721 PM 1:30 PM 2:30 PM 1 hr 

MBTA Commuter Rail MBTA P517 PM 2:40 PM 4:13 PM 1 hr 33 min 

Bus P/G 1947 PM 3:30 PM 4:30 PM 1 hr 

Bus P/G 1155 PM 4:00 PM 6:00 PM 2 hr 

MBTA Commuter Rail MBTA P519 PM 4:05 PM 5:24 PM 1 hr 19 min 

Bus P/G 1063 PM 4:30 PM 5:20 PM 50 min 

MBTA Commuter Rail MBTA P523 PM 5:00 PM 6:20 PM 1 hr 20 min 

Bus P/G 1157 PM 5:00 PM 6:40 PM 1 hr 40 min 

Bus P/G 1957 AM 5:00 PM 6:00 PM 1 hr 

Bus P/G 0277 PM 5:00 PM 6:10 PM 1 hr 10 min 

MBTA Commuter Rail MBTA P527 PM 5:35 PM 7:13 PM 1 hr 38 min 

MBTA Commuter Rail MBTA P529 PM 6:15 PM 7:34 PM 1 hr 19 min 

MBTA Commuter Rail MBTA P533 PM 7:15 PM 8:52 PM 1 hr 37 min 

Bus P/G 1965 PM 7:30 PM 8:35 PM 1 hr 5 min 

Bus P/G 0733 PM 8:00 PM 9:05 PM 1 hr 5 min 

MBTA Commuter Rail MBTA P535 PM 8:20 PM 9:56 PM 1 hr 36 min 

Bus P/G 4175 PM 8:30 PM 9:45 PM 1 hr 15 min 

MBTA Commuter Rail MBTA P537 PM 10:20 PM 11:56 PM 1 hr 36 min 

Source: Compiled by CMRPC, February 2009 
Notes: P/G – Peter Pan Bus Lines/Greyhound Bus Services 

 
For the outbound trip from Boston to Worcester, when considering both bus and 
rail modes, the average weekday service headway is 41 minutes during the day 
and 16 minutes during the peak commute period from 4:00 PM to 6:00 PM. The 
outbound trip time varies from 79 to 97 minutes by rail and from 50 to 120 
minutes by bus. 
 
Overall, transit serves approximately 0.7 percent of all person trips in the region. 
Within the City of Worcester itself, approximately 1.2 percent of all person trips 
are served by transit. 
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Community Concerns 

From the public outreach efforts for this study, the following key concerns were 
noted with regard to public transportation: 
 
h Overarching Issues: 
h Need renewed attention to Commuter Rail / Light Rail 
h Improve Bus-Commuter Rail Links 
h Strengthen transit connections to major activity nodes  
h Improve Airport access via transit 
h Enhance Bus Services (fleets, technology, routing, service, funding) 
h Needs of disabled must be considered 

 
h Specific concerns/desires: 

h Consider transit oriented development at Union Station. There is a lack 
of true transit linkages at Union Station/City Hall in Worcester 

h Consider Commuter Rail service to Providence – Blackstone corridor 

h Need to address reverse commute and improved east-west transit access 

h Explore the possibility for trolley/light rail within Worcester, possibly 
along Route 9 

h Need to strengthen transit connections - customers, employers, housing 

h Limited transit access to Airport (both road and transit); consider rail to 
Union Station from Airport 

h Better service needed to area colleges 

h “Ride” type service here could/should be stand alone (dial-a-ride)  more 
responsive to origins/destinations 

h More WRTA “flex” routes would be well used 

h Future planning should always consider public transit 

h Need for more circular routes/cross-town 

h Need to better understand needs of disabled to provide useful service 

h More ride matching services are needed 

 

2.5.6  Safety 

A safety assessment was conducted for the key intersections in the study area to 
help determine if the traffic demands placed on the roadways combined with the 
geometric conditions of the roadways raise potential safety concerns for vehicles, 
pedestrians, and bicyclists. Figure 19 shows the 46 key intersections that were 
evaluated for safety and traffic operations. They are: 
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1. Boston Turnpike (Route 9) at Quinsigamond Ave - signalized 

2. Belmont Street (Route 9) at Lake Ave - signalized 

3. Belmont Street (Route 9) at Plantation Street - signalized 

4. Belmont Street (Route 9) at I-290 Off-Ramp - signalized 

5. Belmont Street (Route 9) at I-290 On-Ramp - signalized 

6. Highland Street (Route 9) at Lincoln Street/Belmont Street – signalized 
(Lincoln Square) 

7. Highland Street (Route 9) at Main Street/Grove Street – signalized (Lincoln 
Square) 

8. Highland Street (Route 9) at Harvard Street - signalized 

9. Highland Street (Route 9) at Lancaster Street - signalized 

10. Highland Street (Route 9) at Park Ave - signalized 

11. Park Ave (Route 9) at Pleasant Street - signalized 

12. Park Ave (Route 9) at Chandler Street (Route 122) - signalized 

13. Park Ave (Route 9) at May Street - signalized 

14. Main Street (Route 9) at Park Ave/ Stafford Street – signalized (Webster 
Square) 

15. Main Street (Route 9) at Curtis Parkway/ Gates Lane - signalized 

16. Main Street (Route 9) at Goddard Memorial Drive/ New Ludlow Street - 
signalized 

17. Main Street (Route 9) at Pleasant Street (Route 56) - signalized 

18. Pleasant Street (Route 122) at Reservoir Drive (Route 56) - unsignalized 

19. Pleasant Street (Route 122) at West Street - signalized 

20a. Pleasant Street (Route 122) at Bailey Street/ Rotary - unsignalized 

20b. Bailey Street and Airport Drive - unsignalized 

21. Pleasant Street (Route 122) at Mower Street/ Chandler Street – signalized 
(Tatnuck Square) 

22. Chandler Street (Route 122) at Mill Street – signalized (Tatnuck Square) 

23. Chandler Street (Route 122) at June Street - signalized 

24. Madison Street (Route 122) at Southbridge Street - signalized 

25. Kelley Square - unsignalized 

26. Pleasant Street at Mill Street – unsignalized (Tatnuck Square) 

27. Pleasant Street at Wrentham Road/Cardinal Road - signalized 

28. Pleasant Street at Moreland Street - unsignalized 

29. Pleasant Street at May Street - unsignalized 

30. Pleasant Street at Flagg Street - unsignalized 

31. Pleasant Street at Richmond Ave/St. Elmo Road - signalized 

32. Newton Square - roundabout 

33. Main Street at Mill Street – signalized (Webster Square) 
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34. Main Street at Cambridge Street – signalized (Webster Square) 

35. Main Street at Foster Street/ Maple Street - signalized 

36. Southbridge Street at Cambridge Street - signalized 

37. Southbridge Street at Hope Avenue - unsignalized 

38. Southbridge Street at Oxford Street - signalized 

39. Southbridge Street at Washington Street - signalized 

40. Southbridge Street at Leicester Street - signalized 

41. Hope Avenue at Webster Street - unsignalized 

42. Leicester Street (Route 56) at Stafford Street - signalized 

43. Washington Street (Route 20) at Millbury Street - signalized 

44. Lincoln Street at Goldthwaite Road - signalized 

45. Lincoln Street at I-290 WB Off-Ramp (Exit 18) - signalized 

46. Lincoln Street at Concord Street – signalized (Lincoln Square) 

 
Crash data were reviewed from MassHighway from 2004 to 2006 (this is the most 
recent three years of data available) for the 46 key study area intersections.  A 
summary of the study intersections vehicle crash history is presented in Table 18. 
 
Crash rates are calculated based on the number of crashes at an intersection and 
the volume of traffic traveling through that intersection on a daily basis.  Rates 
that exceed MassHighway’s average district-wide rate could indicate safety or 
geometric issues that warrant further examination.  The latest published crash 
rate by MassHighway in District 3 is 0.84 for signalized intersection and 0.79 for 
unsignalized intersections.  These rates imply that, on average, 0.84 crashes 
occurred per million vehicles entering signalized intersections throughout 
District 3, and 0.79 crashes occurred per million vehicles entering unsignalized 
intersections. 
 
As shown in Table 18, many of the intersections in the study area experience 
crash rates higher than the MassHighway District 3 average crash rate.  Many of 
these intersections are on the 2006 statewide top 200 intersection crash list (see 
Table 19).  Approximately 66 percent of the signalized intersections in the study 
area have crash rates higher than the district average. Approximately 40 percent 
of the unsignalized intersections have crash rates higher than the district average 
for unsignalized intersections.  
 
At the study area intersections, there were a total of 4 fatal accidents over the 
three-year period at the following locations: 

h Southbridge Street at Madison Street (Worcester); 

h Southbridge Road (Route 20) at Leicester Street (Route 56) (Oxford); 

h Pleasant Street at Moreland Street (Worcester); and 
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h Pleasant Street at Flagg Street (Worcester). 

 
To help ascertain corridor-level trends from the intersection data, the crash data 
were “clustered” using Geographic Information System (GIS) mapping. The 
clusters are based on the approximately 80 percent of the 2004-2006 crashes in the 
system that have been geocoded in GIS. The crash cluster analysis method 
helped to identify “critical crash corridors” in the study area where a 25-meter 
fixed search distance was mapped around each crash occurrence. Nearby crashes 
within the 25-meter radius were merged into clusters. Figure 20 presents the 
critical crash corridors for the study area using clustered crash data analyzed by 
CMRPC. The top critical corridors with high crash frequencies are: 
 

h Corridor 1 - Route 9/Belmont Street/Park Avenue/Main Street (Worcester) 

h Corridor 2 - Route 122/Chandler Street (Worcester) 

h Corridor 3 - Main Street (Worcester) 

h Corridor 4 - Route 9/Boston Turnpike (Shrewsbury) 

h Corridor 5 - Route 70/Lincoln Street (Worcester) 

h Corridor 6 - Route 12/Route 20/Southbridge Street (Auburn) 

 
 
 



 
 

\\Mawatr\ts\10640.00\reports\WRMS_draft031
609.doc 48 Existing Conditions  

DRAFT  March 2009 

Table 18   Vehicular Crash Summary (2004 - 2006)  

 Route 9 Route 122 

 Belmont St./Boston Turnpike @ Highland St. @ Park Ave. @ Main St. @ Pleasant St. @ Chandler St. @ Madison St.  @  

Kelley Sq 
  

  
Quinsigamond 

Ave 
Lake Ave 

Plantation 
St 

I-290 Bridge 
& On/Off 
Ramps 

Lincoln 
St 

Main 
St 

Harvard 
St 

Lancaster 
St 

Park 
Ave  

Pleasant 
St 

Chandler St 
(Route 122) 

May St 
Park Ave/ 
Stafford St 

Curtis Pkwy/ 
Gates Ln 

Goddard Mem. 
Dr./ New 

Ludlow St. 

Pleasant St 
(Route 56) 

Resevoir Dr. 
(Rte. 56) 

West 
St 

Bailey St / 
Rotary 

Mower St / 
Chandler St 

Mill St 
June 

St 
Southbridge St 

Intersection # (Refer to Figure 19) 1 2 3 4/5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Signalized? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes No Yes Yes Yes Yes No 

MassHighway Average Crash Rate 0.84 0.84 0.84 N/A 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.79 0.84 0.79 0.84 0.84 0.84 0.84 0.79 

MassHighway Calculated Crash Rate 3.32 1.19 1.39 N/A 0.86 2.7 1.94 1.57 2.15 1.84 1.85 2.59 1.16 1.09 0.58 0.96 0.43 0.43 0.38 1.02 1.99 0.78 1.83 4.13 

Exceeds? Yes Yes Yes N/A Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes No No No Yes Yes No Yes Yes 

Year                         

2004 63 25 29 32 8 20 21 18 24 12 16 20 10 9 5 9 4 1 3 5 11 10 20 37 

2005 58 28 34 37 15 29 22 23 33 30 32 26 18 4 4 5 2 4 1 12 17 4 18 48 

2006 53 16 29 36 23 31 17 23 17 18 23 30 14 14 4 14 1 3 4 12 21 4 14 27 

Total 174 69 92 105 46 80 60 64 74 60 71 76 42 27 13 28 7 8 8 29 49 18 52 112 

Average 58 23 30.7 35 15.3 26.7 20 21.3 24.7 20 23.7 25.3 14 9 4.3 9.3 2.3 2.7 2.7 9.7 16.3 6 17.3 37.3 

Collision Type                         

Angle 72 23 33 35 10 40 38 30 28 27 18 35 14 12 6 9 1 2 3 16 28 5 20 76 

Head-on 3 2 4 3 1 2 1 3 1 5 2 5 1 1 2 0 0 0 0 0 2 1 4 1 

Rear-end 60 36 34 44 23 23 9 11 30 16 26 23 20 7 3 10 2 1 2 6 6 5 14 18 

Rear-to-rear 1 0 0 0 1 0 0 0 0 1 15 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sideswipe 21 3 16 16 5 10 6 13 11 3 7 7 3 1 1 2 3 3 3 2 5 4 4 8 

Single-vehicle crash 12 2 3 2 1 3 2 0 3 3 0 3 2 6 0 3 1 1 0 3 2 3 6 5 

Unknown 5 3 2 5 5 2 4 7 1 5 3 3 2 0 1 4 0 1 0 2 6 0 4 4 

Severity                         

Fatality 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

Personal Injury 31 24 32 26 11 18 17 22 16 21 17 21 13 10 5 7 2 2 2 5 20 2 17 25 

Property-damage only 133 32 45 66 29 52 36 37 47 29 46 48 25 12 8 13 5 5 3 21 24 15 24 75 

Unknown 10 13 15 13 6 10 7 5 11 10 8 7 4 5 0 8 0 1 3 3 5 1 10 12 

Time of day                         

Weekday, 7:00 AM - 9:00 AM 14 8 15 13 7 5 8 2 6 5 6 5 5 2 2 2 0 1 2 2 2 1 6 9 

Weekday, 4:00 PM - 6:00 PM 30 5 12 11 3 8 6 5 9 8 3 6 3 4 1 5 0 0 0 4 4 0 3 12 

Saturday, 11:00 AM - 2:00 PM 7 1 3 3 0 2 4 0 2 0 0 3 0 1 0 0 1 1 1 0 1 0 2 4 

Weekday, other time 83 40 39 59 28 51 23 37 44 30 42 42 23 14 8 19 5 0 3 15 32 10 30 66 

Weekend, other time 40 15 23 19 8 14 19 20 13 17 20 20 11 6 2 2 1 6 2 8 10 7 11 21 

Pavement Conditions                         

Dry 138 49 72 79 35 59 40 48 60 44 47 61 26 19 10 20 6 5 6 24 36 10 38 75 

Wet 27 15 15 23 10 13 16 14 11 9 17 14 13 4 2 7 0 2 1 4 11 7 11 27 

Snow 3 3 3 1 0 2 1 0 1 2 3 1 1 4 0 1 0 1 0 0 1 1 1 3 

Ice/Slush 2 2 1 2 0 3 1 0 2 3 3 0 1 0 0 0 1 0 1 1 0 0 1 3 

Other 4 0 1 0 1 3 2 2 0 2 1 0 1 0 1 0 0 0 0 0 1 0 1 4 
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 Table 18  Vehicular Crash Summary (2004 - 2006) cont’d  

 Pleasant Street @ Main Street @ Southbridge Street @ 
Southbridge 

Road 
(Rte20) @ 

Hope St @ Route 56  @ 
Washington St 

(Rte 20) @ 
Lincoln Street @ 

  Mill St 
Wrentham 

Rd 
Moreland St May St Flagg St 

Richmond 
Ave 

Pleasant St 
/ June St 

Mill St 
Cambridge 

St 
Foster St/ 
Maple St. 

Cambridge Hope Ave Oxford St. 
Washington 

Street 
Leicester St Webster St Stafford St Millbury St. 

Goldthwaite 
Rd 

I-290 WB 
Off-Ramp 
(Exit 18) 

Concord 
St 

Intersection # (Refer to Figure 19) 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 

Signalized? No Yes No No No Yes No Yes Yes Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes 

MassHighway Average Crash Rate 0.79 0.84 0.79 0.79 0.79 0.84 0.79 0.84 0.84 0.84 0.84 0.79 0.84 0.84 0.84 0.79 0.84 0.84 0.84 0.84 0.84 

MassHighway Calculated Crash Rate 0.46 0.44 0.52 0.43 0.46 0.7 1.04 1.79 1.12 1.17 1.66 1.08 0.71 0.51 1.61 0.45 1.96 0.16 0.92 0.61 0.61 

Exceeds? No No No No No No Yes Yes Yes Yes Yes Yes No No Yes No Yes No Yes No No 

Year                         

2004 2 2 4 4 3 6 12 21 11 7 10 6 7 10 23 4 14 0 7 10 11 

2005 4 5 5 3 3 3 10 19 12 8 32 2 6 4 26 6 13 1 10 19 14 

2006 4 3 3 3 4 5 12 17 11 6 25 9 8 6 16 4 2 4 8 4 5 

Total 10 10 12 10 10 14 34 57 34 21 67 17 21 20 65 14 29 5 25 33 30 

Average 3.3 3.3 4 3.3 3.3 4.7 11.3 19 11.3 7 22.3 5.7 7 6.7 21.7 4.7 9.7 2.5 8.3 11 10 

Collision Type                      

Angle 5 3 6 5 4 3 21 33 14 7 37 9 14 0 28 8 24 4 16 12 9 

Head-on 1 0 0 1 0 0 2 1 0 3 5 1 0 0 3 1 1 0 0 0 0 

Rear-end 3 7 3 1 5 8 2 11 8 4 16 1 7 18 23 0 3 1 7 11 13 

Rear-to-rear 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 

Sideswipe 1 0 3 1 0 2 3 8 6 6 5 2 0 1 6 3 0 0 2 3 2 

Single-vehicle crash 0 0 0 2 0 1 2 1 3 0 2 1 0 1 3 2 0 0 0 2 3 

Unknown 0 0 0 0 1 0 4 3 2 1 2 3 0 0 2 0 1 0 0 5 2 

Severity                      

Fatality 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 

Personal Injury 3 4 1 1 5 2 6 17 7 7 26 3 5 7 19 3 16 1 10 10 4 

Property-damage only 6 4 9 7 4 10 21 32 22 12 33 12 14 11 45 11 12 4 12 20 21 

Unknown 1 2 1 2 0 2 7 8 5 2 8 2 2 2 0 0 1 0 3 3 5 

Time of day                      

Weekday, 7:00 AM - 9:00 AM 3 2 2 0 0 0 6 5 1 1 4 3 2 3 7 0 2 0 0 4 4 

Weekday, 4:00 PM - 6:00 PM 1 0 2 1 1 1 7 6 2 3 4 0 5 2 11 3 7 0 6 4 5 

Saturday, 11:00 AM - 2:00 PM 0 0 0 1 0 0 0 1 1 1 2 0 0 1 2 0 3 0 0 0 1 

Weekday, other time 5 6 6 5 7 8 14 34 16 11 42 13 10 12 27 9 11 1 13 18 15 

Weekend, other time 1 2 2 3 2 5 7 11 14 5 15 1 4 2 18 2 6 4 6 7 5 

Pavement Conditions                      

Dry 7 7 10 6 9 5 21 43 26 16 52 12 14 11 49 8 23 4 18 24 20 

Wet 2 1 2 3 1 7 12 11 8 4 12 4 5 7 11 5 4 1 7 7 6 

Snow 0 1 0 1 0 2 0 2 0 1 3 0 1 1 4 0 2 0 0 1 1 

Ice/Slush 1 0 0 0 0 0 1 0 0 0 0 1 1 0 0 1 0 0 0 0 3 

Other 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 

Source:  VHB using MassHighway 2004-2006 Crash Data. Shaded cells denote high crash rates, fatalities.
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There are 24 intersections in the study area that are on the 2004-2006 Statewide top 
200 intersection crash list. This list was compiled by MassHighway under the 
authority of United States Code Title 23, Section 148, Highway Safety Improvement 
Program, sponsored by the Federal Highway Administration.  Table 19 presents the 
list of study area intersections on the statewide top 200 intersection crash list and 
their respective rankings. 
 
 
Table 19   Statewide Top 200 Intersection Crash List  

Rank City/Town Main Street Intersecting Street  

4 Shrewsbury Boston Turnpike (Route 9) Quinsigamond Ave* 

12 Worcester Park Avenue (Route 9) May Street 

24 Worcester Belmont Street (Route 9) Oak Avenue 

35 Worcester Belmont Street (Route 9) Plantation Street 

41 Worcester Belmont Street (Route 9) Goldsberry Street 

46 Worcester Park Avenue (Route 9) Pleasant Street 

57 Worcester Cambridge Street Southbridge Street 

60 Worcester Lincoln Street (Route 70) Marsh Avenue 

64 Worcester Highland Street (Route 9) Lancaster Street 

64 Worcester Chandler Street (Route 122) Murray Avenue 

73 Worcester Belmont Street (Route 9) Lake Avenue 

81 Oxford Southbridge Road (Route 20) Leicester Road (Route 56) 

84 Worcester Lincoln Street (Route 70) Country Club Boulevard 

88 Worcester Main Street Mill Street 

120 Auburn Southbridge Street (Route 20) Hill Street 

128 Worcester Park Avenue (Route 9) Highland Street 

134 Worcester Highland Street (Route 9) Harvard Street 

139 Worcester Park Avenue (Route 9) Mill Street 

139 Worcester Park Avenue (Route 9) Chandler Street (Route 122) 

153 Worcester Highland Street (Route 9) Main Street 

162 Worcester Main Street Maple Street 

181 Worcester Madison Street Southbridge Street 

198 Worcester Chandler Street (Route 122) Mill Street 

198 Worcester Lincoln Street (Route 70) Goldthwaite Road 

Source:  MassHighway 2006 Top 200 Crash Locations Report, July 2008. 
* This intersection was reconstructed in 2007 to address safety issues. The crash data is not reflective of the reconstructed 

condition. 
 

The methodology for the analysis is presented in the July 2008, 2006 Top Crash 
Locations Report2.   The methodology is based on  Equivalent Property Damage Only 
(EPDO)  weighting to rank the clusters of accidents around each respective 
intersection.  Under this weighting system, fatal crashes are weighted as 10, injury 

T 
2 2006 Top 200 Crash Locations Report, July 2008; http://www.mhd.state.ma.us/downloads/trafficMgmt/ 

06TopCrashLocationsRpt.pdf 
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crashes are weighted as 5 and property damage only and non-reported severity is 
weighted as 1.  
 
 

2.5.7  Traffic Operations 

Understanding the relationship between the supply and demand on a roadway is a 
fundamental consideration in evaluating how well a transportation facility safely and 
efficiently accommodates the traveling public. Methods from the 2000 Highway 
Capacity Manual3 were used to evaluate how the intersections, freeway segments, 
and ramp junctions accommodate the traffic demands under existing conditions. 
 
The methods used to conduct this Existing Condition traffic operations assessment 
followed standard traffic engineering industry practices. The study area and key 
intersections for the analysis were established at the outset. These locations are 
shown in Figure 19.  
 
Peak hour traffic volume data were obtained at the key intersections, along the 
freeway segments, and at key ramp junctions in October and November 2008. Field 
reviews were conducted through November and December 2008 to visually observe 
weekday peak hour traffic operations, to inventory geometry and physical 
conditions, and to record signal timings where appropriate. Annual and monthly 
historical traffic data for roadways in the area were reviewed to ensure that the data 
was not collected during a historically low month for the traffic demand. Traffic 
operations models were used to evaluate how well the transportation infrastructure 
handles the peak hour demands.   
 
The term “Level of Service” (LOS) is used to denote the different operating 
conditions that occur under select traffic volume loads.  It is a qualitative measure 
that considers a number of factors including traffic demands, roadway geometry, 
speed, signal operations, travel delay, and freedom to maneuver.  The level of service 
designation is an index ranging from A to F, with LOS A representing the best 
operating conditions and LOS F representing the worst operating conditions. 
Typically, LOS D (as defined in the 2000 Highway Capacity Manual) is considered to 
be the acceptable limit and LOS E or F conditions are typically considered 
unacceptable. The level of service ratings are based on delay for intersections 
(signalized and unsignalized) and roundabouts, and density for ramps and freeway 
segments. 
 
Three traffic models were used for the LOS evaluation: SYNCHRO 7.0 for 
signalized/unsignalized intersections; SIDRA for roundabouts; and HCS 2000 (v. 
4.1f) for freeway segments and ramp merge/diverge areas. These three models are 

T 
3  2000 Highway Capacity Manual; Transportation Research Board Special Report 209; Washington, D.C.; 2000. 



 
 

\\Mawatr\ts\10640.00\reports\WRMS_draft031
609.doc 52 Existing Conditions  

DRAFT  March 2009 

widely used by traffic engineering professionals and are consistent with procedures 
in the 2000 Highway Capacity Manual. 
 

I-290 Segment Operations 

The I-290 freeway segments through the study area were analyzed using industry 
wide standard procedures that are established in the 2000 Highway Capacity Manual 
(HCM). For this analysis, both the existing peak hour traffic demands and the 
capacity of the roadway had to be determined as an initial step. Morning and 
evening peak hour traffic demands for I-290 were obtained from three sources: 
 

h MassHighway permanent count stations on I-290 at: Burncoat Street (Station 
3272); Hope Avenue (Station 3326); Lincoln Street (Station 3333); and East 
Central Street (Station 22). 

h ATR counts conducted in October 2008; and 

h The CMRPC Regional Travel Demand Model.  

 
Capacity is a theoretical estimate based on decades of research that is published in 
the HCM. Under ideal operating conditions, a six or eight-lane highway can process 
approximately 2,400 passenger vehicles per hour for each lane on the freeway.  This 
ideal capacity is then reduced to account for heavy vehicles, horizontal and vertical 
curves in the road, lane widths, obstructions adjacent to the roadway, and prevailing 
speeds.   
 
The results of the basic freeway segment analysis under morning and evening peak 
hour conditions are summarized in Tables 20 and 21. Key results include: 
 
h In general, traffic congestion on I-290 is fairly directional – heavy in the 

eastbound direction in the morning and heavy in the westbound direction in the 
evening peak. This is clearly reflected in the capacity analyses in Tables 20 and 21 
where the eastbound direction is over capacity in the morning and the 
westbound direction is over capacity in the evening.  

 
h I-290 Eastbound - During the morning peak hour, I-290 eastbound from Vernon 

Street (Exit 13) to I-190 is at or over capacity.  During the evening peak hour, the 
eastbound direction of I-290 is generally operating below capacity. 

 
h I-290 Westbound - During the morning peak hour, all segments of I-290 

westbound within the study area operate at LOS D or better.  During the evening 
peak hour, the majority of the corridor from Plantation Street (Int 21) to Hope 
Avenue (Exit 10) is at or over capacity.   
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Table 20   I-290 EB Freeway Segment Analyses— 2008 Existing Conditions  

I-290 Eastbound Segment Morning Peak Hour Evening Peak Hour 

From To Lanes Density1 LOS2 Density LOS 

Southbridge St off-ramp  
(Exit 7) 

Swanson Rd off-ramp  
(Exit 9) 

3 31.0 D 17.3 B 

Swanson Rd off-ramp  
(Exit 9) 

Auburn St on-ramp  
(Int 9) 

3 26.8 D 12.3 B 

Auburn St on-ramp  
(Int 9) 

Hope Ave on-ramp  
(Int 10) 

3 31.4 D 19.2 C 

Hope Ave on-ramp  
(Int 10) 

College Square off-ramp  
(Exit 11) 

3 37.6 E 23.0 C 

College Square off-ramp  
(Exit 11) 

Southbridge St on-ramp  
(Int 11) 

3 32.2 D 18.0 B 

Southbridge St on-ramp  
(Int 11) 

Route 146 on-ramp  
(Int 12) 

3 34.5 D 21.1 C 

Route 146 on-ramp  
(Int 12) 

Vernon St/Route 122A off-ramp  
(Exit 13) 

4 30.4 D 21.8 C 

Vernon St/Route 122A off-ramp  
(Exit 13) 

Vernon St/Route 122A on-ramp  
(Int 13) 

3 35.7 E 22.6 C 

Vernon St/Route 122A on-ramp * 
(Int 13) 

Route 122/Grafton St off-ramp  
(Exit 14) 

3 41.9 E 28.0 D 

Route 122/Grafton St off-ramp  
(Exit 14) 

Grafton St EB on-ramp  
(Int 14) 

3 41.1 E 26.5 D 

Grafton St EBon-ramp  
(Int 14) 

Grafton St WB on-ramp  
(Int 14) 

3 47.9 F 32.6 D 

Grafton St WB on-ramp  
(Int 14) 

Shrewsbury St off-ramp  
(Exit 15) 

4 40.2 E 27.4 D 

Shrewsbury St off-ramp  
(Exit 15) 

MLK Blvd/Central St off-ramp  
(Exit 16) 

3 50.2 F 34.5 D 

MLK Blvd/Central St off-ramp  
(Exit 16) 

MLK Blvd/Central St on-ramp  
(Int 16) 

3 44.9 E 32.2 D 

MLK Blvd/Central St on-ramp  
(Int 16) 

Belmont St/Route 9 off-ramp  
(Exit 17) 

3 47.9 F 39.1 E 

Belmont St/Route 9 off-ramp  
(Exit 17) 

Route 70/Lincoln Sq on-ramp  
(Int 18) 

3 39.5 E 32.6 D 

Route 70/Lincoln Sq on-ramp  
(Int 18) 

I-190/Burncoat St off-ramp  
(Exit 19/20) 

3 46.4 F 39.9 E 

I-190/Burncoat St off-ramp  
(Exit 19/20) 

I-190 on-ramp  
(Int 19) 

3 27.6 D 8.1 A 

I-190 on-ramp  
(Int 19) 

Route 70/Lincoln St on-ramp  
(Int 20) 

3 31.4 D 14.9 B 

Route 70/Lincoln St on-ramp  
(Int 20) 

Plantation St off-ramp  
(Exit 21) 

3 34.1 D 20.7 C 

Source: VHB, Inc. using HCS 2000 methodologies.  
Note: For lane additions/reductions, the most restrictive case (worst LOS rating) is shown. Shaded cells denote LOS E or F conditions. 
1 Density – Expressed in passenger cars per mile per lane. 
2 LOS – Level of service rating for the ramp, ranging from LOS A (best) to LOS F (worst). 
* Analysis does not account for weaving maneuvers. 
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Table 21   I-290 WB Freeway Segment Analyses— 2008 Existing Conditions  

I-290 Westbound Segment Morning Peak Hour Evening Peak Hour 

From To Lanes Density1 LOS2 Density LOS 

Plantation Street on-ramp  
(Int. 21) 

Lincoln Street off-ramp  
(Exit 20) 

3 25.7 C 38.7 E 

Lincoln Street off-ramp  
(Exit 20) 

I-190 off-ramp  
(Exit 19) 

3 19.2 C 32.2 D 

I-190 off-ramp  
(Exit 19) 

Burncoat Street on-ramp  
(Int 19) 

2 14.2 B 40.9 E 

 Burncoat Street on-ramp * 
(Int 19) 

I-190 on-ramp  
(Int 19) 

3 21.9 C 33.4 D 

 I-190 on-ramp  
(Int 19) 

Route 9/Lincoln Sq off-ramp  
(Exit 18) 

4 16.1 B 35.5 E 

Route 9/Lincoln Sq off-ramp  
(Exit 18) 

Belmont St/Route 9 on-ramp  
(Int 17) 

3 20.0 C 39.5 E 

Belmont St/Route 9 on-ramp  
(Int 17) 

  MLK Blvd/Central Street off-ramp  
(Exit 16) 

3 25.7 C 46.4 F 

MLK Blvd/Central Street off-ramp  
(Exit 16) 

 MLK Blvd/Central St/Summer St on-
ramp  
(Int 16) 

3 19.3 C 44.2 E 

MLK Blvd/Central St/Summer St on-
ramp (Int 16) 

Route122/Grafton St off-ramp  
(Exit 14) 

4 26.5 D 38.6 E 

Route122/Grafton St off-ramp  
(Exit 14) 

Vernon St/Kelley Square off-ramp  
(Exit 13) 

3 30.7 D 47.6 F 

Vernon St/Kelley Square off-ramp  
(Exit 13) 

Vernon St/Kelley Square on-ramp  
(Int 13) 

3 24.9 C 40.7 E 

Vernon St/Kelley Square on-ramp  
(Int 13) 

Route 146 off-ramp  
(Exit 12) 

4 20.6 C 36.3 E 

Route 146 off-ramp  
(Exit 12) 

College Sq off-ramp  
(Exit 11) 

3 22.6 C 39.5 E 

College Sq off-ramp  
(Exit 11) 

College Sq on-ramp  
(Int 11) 

3 19.6 C 34.5 D 

College Sq on-ramp  
(Int 11) 

Hope Ave/Route 12 off-ramp  
(Exit 10) 

3 17.3 B 41.5 E 

Hope Ave/Route 12 off-ramp  
(Exit 10) 

Auburn St off-ramp  
(Exit 9) 

3 13.4 B 33.7 D 

Auburn St off-ramp  
(Exit 9) 

Vine Street on-ramp  
(Int 9) 

3 22.6 C 27.6 D 

Vine Street on-ramp  
(Int 9) 

Oxford Street off-ramp  
(Exit 8) 

3 19.9 C 32.6 D 

Source: VHB, Inc. using HCS 2000 methodologies.  
Note: For lane additions/reductions, the most restrictive case (worst LOS rating) is shown. Shaded cells denote LOS E or F conditions. 
1 Density – Expressed in passenger cars per mile per lane. 
2 LOS – Level of service rating for the ramp, ranging from LOS A (best) to LOS F (worst). 
* Analysis does not account for weaving maneuvers. 
 
 

I-290 Ramp Operations 

The I-290 on- and off-ramps in the study area were evaluated to identify issues 
caused by the interaction between mainline traffic and merging/diverging traffic. 
Downstream mainline congestion and queuing are not accounted for in the analysis, 
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only the ability of traffic to safely merge and diverge based on volumes and lane 
geometry. Doing so helps identify locations where an additional on/off-ramp lane or 
geometric changes on I-290 may be warranted to better facilitate the ramp traffic. The 
results of the merge analyses are presented in Table 22.  
 
 
Table 22   Merge Ramp Capacity Analyses Summary — 2008 Existing Conditions 

I-290 Eastbound 

Ramp Description 

Morning Peak Hour Evening Peak Hour 

Density1 LOS2 Density LOS 

Auburn St on-ramp  
(Int 9) 

25.6 C 18.3 B 

Hope Ave on-ramp  
(Int 10) 

31.8 D 21.2 C 

Southbridge St on-ramp  
(Int 11) 

27.2 C 18.5 B 

Route 146 on-ramp  
(Int 12) 

32.7 D 25.3 C 

Vernon St/Route 122A on-ramp * 
(Int 13) 

32.3 D 22.7 C 

Grafton St EB on-ramp  
(Int 14) 

43.6 F 31.4 D 

Route 70/Lincoln Sq on-ramp  
(Int 18) 

34.8 D 30.5 D 

I-190 on-ramp  
(Int 19) 

26.3 C 16.6 B 

Route 70/Lincoln St on-ramp  
(Int 20) 

27.6 C 19.9 B 

I-290 Westbound 

 Morning Peak Hour Evening Peak Hour 

Ramp Description Density LOS Density LOS 

Plantation Street on-ramp  
(Int. 21) 

22.2 C 28.4 D 

Belmont St/Route 9 on-ramp  
(Int 17) 

32.2 D 44.1 F 

College Sq on-ramp  
(Int 11) 

20.6 C 31.3 D 

Vine Street on-ramp  
(Int 9) 

16.4 B 24.7 C 

Source: VHB, Inc. using HCS2000 methodologies. Note: Shaded cells denote LOS E or F conditions. “Lane ahead” ramps where 
there is technically no defined merge area were not evaluated. Downstream mainline congestion and queues are not accounted 
for in the ramp LOS analysis. 
1 Density – Expressed in passenger cars per mile per lane. 
2 LOS – Level of service rating for the ramp, ranging from LOS A (best) to LOS F (worst). 
* Weaving maneuvers on the mainline are not considered in the analysis. 

 
During the morning peak hour, the Grafton Street eastbound (Exit 14) on-ramp to I-
290 eastbound operates under congested conditions (LOS F) due in part to heavy 
mainline volumes and a short acceleration lane.  The remaining I-290 eastbound on-
ramps operate at acceptable LOS D or better during the morning peak hour.  All I-
290 eastbound on-ramps operate at LOS D or better during the evening peak hour. 
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During the morning peak hour, all I-290 westbound on-ramps operate at LOS D or 
better.  During the evening peak hour, the Route 9 (Exit 17) on-ramp to I-290 
westbound operates under congested conditions (LOS F) due in part to heavy 
mainline volumes and a short acceleration lane.  The remaining I-290 westbound on-
ramps operate at acceptable LOS D or better during the evening peak hour. 
 
The results of the diverge analyses are presented in Table 23.  

 
Table 23   Diverge Ramp Capacity Analyses Summary — 2008 Existing 
Conditions 

I-290 Eastbound 

Ramp  

Morning Peak Hour Evening Peak Hour 

Density1 LOS2 Density LOS 

Swanson Rd off-ramp  
(Exit 9) 

30.8 D 19.8 B 

College Square off-ramp  
(Exit 11) 

32.4 D 22.7 C 

Vernon St/Route 122A off-ramp  
(Exit 13) 

35.9 E 29.1 D 

Route 122/Grafton St off-ramp  
(Exit 14) 

34.9 D 26.3 C 

MLK Blvd/Central St off-ramp  
(Exit 16) 

40.2 F 30.9 D 

Plantation St off-ramp  
(Exit 21) 

29.6 D 20.5 C 

I-290 Westbound 

 Morning Peak Hour Evening Peak Hour 

Ramp  Density LOS Density LOS 

Lincoln Street off-ramp  
(Exit 20) 

25.3 C 30.8 D 

I-190 off-ramp  
(Exit 19) 

19.7 B 25.9 C 

Route 9/Lincoln Sq off-ramp  
(Exit 18) 

32.0 D 37.0 E 

  MLK Blvd/Central Street off-ramp  
(Exit 16) 

41.5 F 55.3 F 

Vernon St/Kelley Square off-ramp  
(Exit 13) 

23.2 C 37.1 E 

College Sq off-ramp  
(Exit 11) 

22.2 C 31.1 D 

Hope Ave/Route 12 off-ramp  
(Exit 10) 

23.2 C 33.4 D 

Auburn St off-ramp  
(Exit 9) 

18.8 B 26.2 C 

Source: VHB, Inc. using HCS2000 methodologies. Note: Shaded cells denote LOS E or F conditions. Downstream mainline 
congestion and queues are not accounted for in the ramp LOS analysis. 
1 Density – Expressed in passenger cars per mile per lane. 
2 LOS – Level of service rating for the ramp, ranging from LOS A (best) to LOS F (worst). 
* Weaving maneuvers on the mainline are not considered in the analysis. 
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Key findings include: 
 
h I-290 Eastbound – During the morning peak hour, the Vernon Street (Exit 13) 

and East Central Street (Exit 16) off-ramps from I-290 eastbound operate under 
congested conditions, LOS E and LOS F, respectively.  Poor operations at both 
locations are influenced by heavy mainline volumes and short deceleration lanes.  
The remaining four I-290 eastbound off-ramps operate at LOS D during the 
morning peak hour.  All I-290 eastbound off-ramps operate at LOS D or better 
during the evening peak hour. 

 
h I-290 Westbound – During the morning peak hour, the East Central Street (Exit 

16) off-ramp from I-290 westbound operates under congested conditions (LOS F).  
Poor operations at this location are influenced by a short deceleration lane and 
an upstream on-ramp.  During the evening peak hour, the Lincoln Street (Exit 
18), East Central Street (Exit 16), and Vernon Street (Exit 13) off-ramps from I-290 
westbound operate under congested conditions (LOS E or F).  Heavy ramp 
volume influences poor operations at the Lincoln Street off-ramp.  Poor 
operations at the East Central Street off-ramp are influenced by a short 
deceleration lane and an upstream on-ramp.  Heavy ramp volume and a short 
deceleration lane influence poor operations at the Vernon Street off-ramp.  The 
remaining five I-290 westbound off-ramps operate at acceptable LOS D or better 
during the evening peak hour.   

I-290 Weaving Segments 

A weaving movement is defined as the interaction between the crossings of two or 
more traffic streams traveling in the same direction without the aid of traffic control 
devices. The measure of effectiveness to determine the level of service is based on 
many parameters, including density and the speed of both the weaving and non-
weaving vehicles. The results of the weaving segment analysis are presented in Table 
24.  
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Table 24   Weaving Segments Capacity Analyses Summary — 2008 Existing 
Conditions 

I-290 Eastbound 

Weave Segment  Weekday Morning Peak Hour Weekday Evening Peak Hour 

From To Dem1 Density2 LOS3 Dem Density LOS 

Exit 10 on-ramp Exit 11 off-ramp 4,900 31.9 D 3,000 19.0 B 

Exit 12 on-ramp Exit 13 off-ramp 5,450 28.8 D 3,900 23.2 C 

Exit 13 on-ramp Exit 14 off-ramp 5,450 34.3 D 3,650 35.7 E 

Exit 14 on-ramp 
(Grafton St. WB) 

Exit 15 off-ramp 7,150 35.7 E 4,900 22.9 C 

Exit 16 on-ramp Exit 17 off-ramp 6,250 40.5 E 5,100 36.6 E 

I-290 Westbound 

Weave Segment  Weekday Morning Peak Hour Weekday Evening Peak Hour 

From To Dem Density LOS Dem Density LOS 

Exit 17 on-ramp Exit 16 off-ramp 4,000 29.4 D 5,450 39.0 E 

Exit 16 on-ramp Exit 14 off-ramp 3,700 18.8 B 6,300 36.3 E 

Exit 13 on-ramp Exit 12 off-ramp 3,100 13.8 B 5,900 40.1 E 

Exit 11 on-ramp Exit 10 off-ramp 3,000 17.8 B 4,800 33.8 D 

Source: VHB, Inc. using HCS2000 methodologies. Note: Shaded cells denote LOS E or F conditions. 
1 Dem – Weave segments demand in vehicles per hour. 
2 Density – Expressed in passenger cars per mile per lane. 
3 LOS – Level of service rating for the weave segment, ranging from LOS A (best) to LOS F (worst). 

 
 
During the morning peak hour, two weaving segments along I-290 eastbound 
operate under congested conditions: 
 

h I-290 eastbound from Grafton Street westbound (Exit 14) on-ramp to Shrewsbury 
Street (Exit 15) off-ramp (LOS E); and 

h I-290 eastbound from East Central Street (Exit 16) on-ramp to Route 9 (Exit 17) 
off-ramp (LOS E). 

 
The remaining three I-290 eastbound weaving segments operate at LOS D during the 
morning peak hour.  During the evening peak hour, two weaving segments along I-
290 eastbound operate under congested conditions: 
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h I-290 eastbound from Vernon Street (Exit 13) on-ramp to Grafton Street (Exit 14) 
off-ramp (LOS E); and 

h I-290 eastbound from East Central Street (Exit 16) on-ramp to Route 9 (Exit 17) 
off-ramp (LOS E). 

 
The remaining three I-290 eastbound weaving segments operate at LOS C during the 
morning peak hour.   
 
During the morning peak hour, all four weaving segments along I-290 westbound 
operate at LOS D or better.  During the evening peak hour, three out of four weaving 
segments along I-290 westbound operate under congested conditions: 
 

h I-290 westbound from Route 9 (Exit 17) on-ramp to East Central Street (Exit 16) 
off-ramp (LOS E); 

h I-290 westbound from East Central Street (Exit 16) on-ramp to Grafton Street 
(Exit 14) off-ramp (LOS E); and 

h I-290 westbound from Vernon Street (Exit 13) on-ramp to Route 146 (Exit 12) off-
ramp (LOS E). 

Intersections 

Levels-of-service analyses were conducted for the 2008 Existing Conditions for the 
signalized and unsignalized study area intersections. The key intersections that were 
evaluated as part of this study are shown in Figure 19. Figure 21 highlights the 
intersections that are operating at or over capacity during one or both peak periods.  
 
 
Signalized Intersections 
 
The capacity analysis results for the key signalized intersections in the study area are 
presented in Table 25.  For each of the signalized intersections, the table summarizes 
the delay  and level-of-service for the intersection as a whole.   
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Table 25  Signalized Intersection Capacity Analysis Summary  
    2008 Existing Conditions 

Intersection City/Town Period Delay a LOS b 

      
1 Boston Turnpike (Route 9) at Quinsigamond 

Ave 
Shrewsbury Weekday Morning 41 D 

 Weekday Evening 87 F 

2 Belmont Street (Route 9) at Lake Ave Worcester Weekday Morning 50 D 

 Weekday Evening 61 E 

3 Belmont Street (Route 9) at Plantation Street Worcester Weekday Morning 119 F 

 Weekday Evening >120 F 

4 Belmont Street (Route 9) at I-290 Off-Ramp Worcester Weekday Morning 27 C 

 Weekday Evening 21 C 

5 Belmont Street (Route 9) at I-290 On-Ramp Worcester Weekday Morning 15 B 

 Weekday Evening 17 B 

6 Highland Street (Route 9) at Lincoln 
Street/Belmont Street (Lincoln Square) 

Worcester Weekday Morning 45 D 

 Weekday Evening 77 E 

7 Highland Street (Route 9) at Main 
Street/Grove Street (Lincoln Square) 

Worcester Weekday Morning 12 B 

 Weekday Evening 14 B 

8 Highland Street (Route 9) at Harvard Street Worcester Weekday Morning 17 B 

 Weekday Evening 39 D 

9 Highland Street (Route 9) at Lancaster Street Worcester Weekday Morning 66 E 

 Weekday Evening 30 C 

10 Highland Street (Route 9) at Park Ave Worcester Weekday Morning >120 F 

 Weekday Evening 68 E 

11 Park Ave (Route 9) at Pleasant Street Worcester Weekday Morning 50 D 

 Weekday Evening 72 E 

12 Park Ave (Route 9) at Chandler Street (Route 
122) 

Worcester Weekday Morning 59 E 

 Weekday Evening 31 C 

13 Park Ave (Route 9) at May Street Worcester Weekday Morning 32 D 

 Weekday Evening 22 C 

14 Main Street (Route 9) at Park Ave/ Stafford 
Street (Webster Square) 

Worcester Weekday Morning 58 E 

 Weekday Evening 61 E 

15 Main Street (Route 9) at Curtis Parkway/ 
Gates Lane 

Worcester Weekday Morning 12 B 

 Weekday Evening 33 C 

16 Main Street (Route 9) at Goddard Memorial 
Drive/ New Ludlow Street 

Worcester Weekday Morning 19 B 

 Weekday Evening 9 A 

17 Main Street (Route 9) at Pleasant Street 
(Route 56) 

Leicester Weekday Morning 64 E 

 Weekday Evening 103 F 

19 Pleasant Street (Route 122) at West Street Paxton Weekday Morning >120 F 

 Weekday Evening 65 E 

21 Pleasant Street (Route 122) at Mower Street/ 
Chandler Street (Tatnuck Square) 

Worcester Weekday Morning 25 C 

 Weekday Evening 100 F 
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Table 25 (cont.)   Signalized Intersection Capacity Analysis Summary  
    2008 Existing Conditions 

Intersection City/Town Period Delay a LOS b 

22 Chandler Street (Route 122) at Mill Street 
(Tatnuck Square) 

Worcester Weekday Morning 50 D 

 Weekday Evening 65 E 

23 Chandler Street (Route 122) at June Street Worcester Weekday Morning 23 C 

 Weekday Evening 53 D 

24 Madison Street (Route 122) at Southbridge 
Street 

Worcester Weekday Morning 18 B 

 Weekday Evening 20 B 

27 Pleasant Street at Wrentham Road/Cardinal 
Road 

Worcester Weekday Morning 9 A 

 Weekday Evening 8 A 

31 Pleasant Street at Richmond Ave/St. Elmo 
Road 

Worcester Weekday Morning 20 B 

 Weekday Evening 22 C 

33 Main Street at Mill Street (Webster Square) Worcester Weekday Morning 27 C 

 Weekday Evening 82 F 

34 Main Street at Cambridge Street (Webster 
Square) 

Worcester Weekday Morning 34 C 

 Weekday Evening 33 C 

35 Main Street at Foster Street/ Maple Street Worcester Weekday Morning 28 C 

 Weekday Evening 26 C 

36 Southbridge Street at Cambridge Street Worcester Weekday Morning 50 D 

 Weekday Evening 70 E 

38 Southbridge Street (Route 12) at Oxford 
Street 

Auburn Weekday Morning 18 B 

 Weekday Evening 28 C 

39 Southbridge Street (Route 12) at Washington 
Street (Route 20) 

Auburn Weekday Morning 11 B 

 Weekday Evening 31 C 

40 Southbridge Road (Route 20) at Leicester 
Street (Route 56) 

Oxford Weekday Morning >120 F 

 Weekday Evening >120 F 

42 Leicester Street (Route 56) at Stafford Street Leicester Weekday Morning 27 C 

 Weekday Evening 21 C 

43 Washington Street (Route 20) at Millbury 
Street 

Auburn Weekday Morning 18 B 

 Weekday Evening 28 C 

44 Lincoln Street at Goldthwaite Road Worcester Weekday Morning 9 A 

 Weekday Evening 10 A 

45 Lincoln Street at I-290 WB Off-Ramp (Exit 18) Worcester Weekday Morning >120 F 

 Weekday Evening >120 F 

46 Lincoln Street at Concord Street (Lincoln 
Square) 

Worcester Weekday Morning >120 F 

 Weekday Evening 23 C 

Source: VHB, Inc. using SYNCHRO 7 software. Shaded cells denote LOS E/F conditions. 
a average delay in seconds per vehicle  
b level of service 
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As shown in Table 25, the following intersections operate at or over capacity during 
the morning or afternoon peak periods (LOS E/F conditions): 
 
h 1. Boston Turnpike (Route 9) at Quinsigamond Ave 
h 2. Belmont Street (Route 9) at Lake Avenue 
h 3.  Belmont Street (Route 9) at Plantation Street 
h 6.  Highland Street (Route 9) at Lincoln Street  
h 9.  Highland Street (Route 9) at Lancaster Street 
h 10.  Highland Street (Route 9) at Park Ave 
h 11.  Park Ave (Route 9) at Pleasant Street 
h 12.  Park Ave (Route 9) at Chandler Street (Route 122) 
h 14.  Main Street (Route 9) at Park Ave/ Stafford Street 
h 17.  Main Street (Route 9) at Pleasant Street (Route 56)  
h 19.  Pleasant Street (Route 122) at West Street 
h 21. Pleasant Street (Route 122) at Mower/ Chandler Street (Tatnuck Square) 
h 22.  Chandler Street (Route 122) at Mill Street (Tatnuck Square) 
h 33.  Main Street at Mill Street (Webster Square) 
h 36.  Southbridge Street at Cambridge Street 
h 40.  Southbridge Street at Leicester Street  
h 45.  Lincoln Street at I-290 WB Off-Ramp (Exit 18) 
h 46.  Lincoln Street at Concord Street (Lincoln Square) 
 
 
 
Unsignalized Intersections 
 
Levels of service at 11 unsignalized intersections analyzed under existing conditions 
are summarized in Tables 26, 27, and 28.   
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Table 26   Unsignalized Intersection Capacity Analysis Summary   
     2008 Existing Conditions 

Location City/Town Period Movement Delay a LOS b 

       
18 Pleasant Street (Route 122) at 

Reservoir Drive (Route 56) 
Paxton Weekday Morning WB LTR >80 F 

 Weekday Evening EB LTR >80 F 

20a Pleasant Street (Route 122) at 
Bailey Street/ Rotary 

 

Worcester 
Weekday Morning NB R 45 E 

 Weekday Evening NB L 38 E 

20b Bailey Street and Airport Drive Worcester Weekday Morning NB R 12.5 B 

  Weekday Evening NB R 10.9 B 

26 Pleasant Street at Mill Street 
(Tatnuck Square) 

Worcester Weekday Morning NB LR >80 F 

 Weekday Evening NB LR >80 F 

28 Pleasant Street at Moreland 
Street 

Worcester Weekday Morning SB LR >80 F 

 Weekday Evening SB LR >80 F 

29 Pleasant Street at May Street Worcester Weekday Morning NB LR >80 F 

 Weekday Evening NB LR >80 F 

30 Pleasant Street at Flagg Street Worcester Weekday Morning NB LTR >80 F 

 Weekday Evening NB LTR >80 F 

37 Southbridge Street at Hope 
Avenue 

Worcester Weekday Morning EB L >80 F 

 Weekday Evening EB L 77 F 

41 Hope Avenue at Webster Street Worcester Weekday Morning NB LR >80 F 

  Weekday Evening NB LR >80 F 

Source: VHB, Inc. using SYNCHRO 7 software. Shaded cells denote LOS E/F conditions. 
a average delay in seconds per vehicle 
b level of service 

 
 
As shown in Table 26, the following unsignalized intersections are operating at or 
over capacity (LOS E/F) during the morning or evening peak periods: 
 
h 18.  Pleasant Street (Route 122) at Reservoir Drive (Route 56) 
h 20a.  Pleasant Street (Route 122) at Bailey Street/ Rotary 
h 26.  Pleasant Street at Mill Street 
h 28.  Pleasant Street at Moreland Street 
h 29.  Pleasant Street at May Street 
h 30.  Pleasant Street at Flagg Street 
h 37.  Southbridge Street at Hope Avenue 
h 41.  Hope Avenue at Webster Street 
 
Kelley Square 
Located adjacent to the Route 122/I-290 interchange (Exit 13, Vernon Street), Kelley 
Square is situated at the convergence of Route 122/Madison Street, Green Street, 
Harding Street, Millbury Street, and Route 122A/Vernon Street.  The northbound 
Vernon Street movement to Madison Street and southbound Madison Street 
movement to Vernon Street are the principal movements through the Square.  
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Harding Street (southbound) and Millbury Street/Water Street (northbound) operate 
as one-way, STOP-controlled couplets.  The Green Street leg operates as a two-way 
street which is STOP-controlled at its southbound approach to Kelley Square.  Due to 
its unique configuration, Kelley Square presents significant operations analysis 
challenges. 
 
Synchro, the intersection operations analysis tool used to model the other study area 
intersections, is not capable of adequately modeling Kelley Square as a single 
intersection.  In order to qualitatively analyze this area, Kelley Square was divided 
into separate intersections for analysis.  The northern analyzed intersection consists 
of the Madison Street, Green Street and Harding Street approaches, while the 
southern portion of Kelley Square, the intersection of Vernon Street and Millbury 
Street/Water Street, represents the southern intersection of this analysis. Table 27 
summarizes the overall operations as well as operations by approach for Kelley 
Square.   
 
 

Table 27   Unsignalized Intersection Capacity Analysis Summary – Kelley Square  
     2008 Existing Conditions

Location City/Town Period Movement Delay a LOS b 

25a Vernon Street at Millbury St/ 
Water Street 

Worcester Weekday Morning EB LTR >80 F 

 Weekday Evening EB LTR >80 F 

25b Madison Street atGreen 
Street/Harding Street 

Worcester Weekday Morning EB L >80 F 

 Weekday Evening EB L >80 F 

Source: VHB, Inc. using SYNCHRO 7 software. Shaded cells denote LOS E/F conditions. 
a average delay in seconds per vehicle 
b level of service 

 
As shown in Table 27, this complex series of unsignalized intersections operates 
poorly during the weekday morning and evening peak hours (LOS F). 
 
Newton Square 
Newton Square is located at the intersection of Pleasant Street, June Street, Newton 
Avenue, and Highland Street.  This intersection operates as a roundabout.  As such, 
SIDRA (version 3.2) was used to analyze this roundabout.  Table 28 summarizes the 
overall operations as well as operations by approach below for Newton Square.   
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Table 28   Roundabout Capacity Analysis Summary – Newton Square  
    2008 Existing Conditions 

Location City/Town Period Delay a LOS b 
32 Highland Street at 

Pleasant Street/ 
June Street/Newton 
Ave 

Worcester Weekday Morning 72 E 

 
Worcester Weekday Evening 

>80 F 

      

Source: VHB using SIDRA  (version 3.2) traffic operations model. Shaded cells denote LOS E or F conditions. 
a average delay in seconds per vehicle 
b level of service 

 
 
This roundabout is over capacity where LOS E/F conditions occur during both 
morning and evening peak hours. As shown in Table 28, heavy volumes prevail on 
the Highland Street and Pleasant Street eastbound approach during the weekday 
morning peak hour resulting in LOS F conditions. Heavy volumes occur on the 
Pleasant Street northwest, Highland Street and Pleasant Street approaches during the 
weekday evening peak hour causing LOS F conditions. 
 
Sizeable circulating volumes in the roundabout cause approaches to fail during the 
morning and evening peak periods. Moreover, the analysis does not account for the 
fact that the approaches to the roundabout are not properly flared causing motirosts 
to enter the circle assuming they have the right-of-way over circulating vehicles 
already in the roundabout.  
 

Community Concerns 

From the public outreach meetings for the study, the following comments were 
noted regarding vehicle travel: 
 
h Overarching Issues: 
h East-west mobility is lacking 
h Key problem areas are I-290, Route 9, Kelley Square, Webster Square, 

Tatnuck Square, Lincoln Square 
h Prevalence of neighborhood cut-through traffic 
h Airport access needs to be more reliable 
h Signal maintenance and enhancements are needed 
h Key connections do not exist: 
h 146 Northbound to 290 Westbound  
h I-290 Eastbound to Route 140 Southbound  
h Route 146 to I-90  
h Interstate to Interstate direct connections are lacking at I-395/I-90  
h full interchange at Hope Avenue 
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h Specific concerns/desires: 

h I-290 Eastbound – congestion caused by closely spaced ramps 

h Kelley Square works well only if you are familiar with it, otherwise it is very 
difficult. 

h East-west travel through the city is significant issue.  

h Route 9 Park Avenue section is the most congested with too many access 
points creating conflicts 

h Need better enforcement of the 50 MPH speed limit on I-290 

h Getting through city is difficult – there are no straight roads; no grid system. 

h Route 9 (Highland Street/Park Avenue) is unreliable – too many closely 
spaced signals. Signal coordination/synchronization on major streets is 
needed. 

h Proposals for east-west connections have environmental and community 
issues but should be studied in addition to improvements on existing east-
west roads. 

h Belmont Street and Highland Street corridors need an overhaul 

h Consider light rail options or transit signal priority along congested corridors 

h Consider a rail link from Union Station to the Airport 

h Belmont Street and Lake Avenue are congested 

h It can take 30-40 minutes to get from South Worcester to West Worcester; 
need improved east-west roads 

h Enhance public transit; link employment with economic development 
corridors and employment centers 

h Cut-through traffic is a big problem; solution is to improve mobility on high 
capacity roads meant to carry the traffic and discourage use of neighborhood 
streets 

h Pedestrian lights are very important and lacking throughout Worcester; not 
many audible signals 

h There is a large disabled population, parking is difficult 

h Washington Square roundabout properly designed to slow traffic but still 
not ideal for pedestrian crossing (much better than rotary); activate the 
wiring to the pedestrian lights at the roundabout 

h Airport access is lacking; east-west travel is a challenge; the Airport and 
industrial area surrounding the airport is an important economic engine; 
these access needs require short- and long-range solutions 
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h Signage on I-290 could be improved; through traffic tends to stay right 
making merging difficult; too many lane drops and not enough on-ramp 
distance; closely spaced on- and off-ramps cause the bottlenecks 

h All movements are not accommodated at I-290/Route 146 interchange; no 
connection from 146 Northbound to 290 Westbound resulting in use of 
Cambridge Street to Southbridge Street; no connection from I-290 Eastbound 
to Route 140 Southbound (Southbridge Street to Cambridge Street) 

h No direct connections between Route 146 to I-90 (need to use Route 20 
connector) 

h Interstate to Interstate direct connections are lacking at I-395/I-90 – no direct 
connection (need to take Southbridge Street/Route 12) 

h Southbridge Street (Route 12) is a good redundant road with I- 290 (serve as 
a bypass); at the railroad bridge there is a constraint that prevents widening 

h Full access interchange at Hope Avenue would be desirable for the future 
(especially improved airport access) 

 

2.5.8  Intelligent Transportation Systems Infrastructure 

This section presents a summary of the existing Intelligent Transportation Systems 
(ITS) Infrastructure within the study area.   This summary is comprised of an 
inventory of the infrastructure and device locations of ITS technologies for highway, 
transit and communications applications. The major corridors within the study limits 
include I-90 (the Massachusetts Turnpike), the I-290 corridor from the MassPike to 
Shrewsbury and I-190 from I-290 to Holden.   

Dynamic Message Signs 

The Massachusetts Highway Department has two overhead signs along the I-290 
corridor in the following locations: 
 
h Route 290 Eastbound prior to Exit 9 - Auburn 
h Route 290 Westbound at Marsh St Bridge near Exit 9 - Auburn 

 
There are also four portable signs semi-permanently mounted at the following 
locations: 
 
h Route 290 Eastbound before Exit 25, Solomon Pond Rd -Northborough 
h Route 290 Eastbound before Exit 14, Grafton St. - Worcester 
h Route 190 Southbound  ½ mile before Exit #1 - Gold Star Blvd - Worcester 
h Route 395 Northbound ½ mile before Exit 6 – Auburn 

 
The MassHighway District 3 Office in Worcester has three additional portable signs 
that are available for deployment on an as needed basis. The MassHighway message 
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boards within the study area are controlled from the Traffic Operations Center in 
Boston.  They communicate with modems through Verizon Wireless. 
 
There are several DPWs within the study area that have an inventory of portable 
message boards for implementation as needed, including: 
 
h Grafton DPW (1 sign)  
h Shrewsbury DPW (1 sign) 
h Worcester DPW (2 signs) 
 
Currently, there are no permanently deployed signs on the MassPike corridor within 
the study limits.  The MassPike has several portable signs that are available for use as 
needed. 
 

Closed Circuit Television Cameras  

There are no installations of Closed Circuit Television Cameras (CCTV) for highway 
applications within the study area. 
 

Microwave Vehicle Detection 
Systems (MVDS)  

There are no installations of MVDS for highway applications within the study area. 

511 Traveler Information Service 

The 511 system provides traveler information for several roadways including I-190 
and I-290 in Worcester. The system uses broadband coverage in conjunction with 
new technology such as ‘Voice over Internet Protocol’ (VoIP) or “Wireless Fidelity” 
(Wi-Fi). This technology enables state and local agencies such as the traffic, law 
enforcement, transit, weather, construction and others to access the 511 system and 
provide real-time updates to the Traffic Operations Center (TOC).  
 
In addition, the Highway Hotline, available through the 511 system also provides 
citizens a direct link to the TOC to call in concerns about debris, road hazards, litter 
and other critical issues on highways throughout the Commonwealth. The Highway 
Hotline is staffed around the clock. 

CaresVan Program 

The Motorist Assistance "CaresVan" program consists of over 20 roving service 
patrols or tow trucks that provide free roadside assistance to disabled motorists and 
cover the metropolitan areas of Boston, Worcester and Springfield. Each year 
CaresVans assists more than 36,000 stranded motorists. 
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Transit Infrastructure 

The WRTA utilizes several advanced transportation technologies – from Global 
Positioning Systems to security cameras at stations.  Union Station, the hub of transit 
within the Worcester region, is a recently updated intermodal center for Amtrak, 
Peter Pan Bus Lines, Greyhound Bus Line, MBTA Commuter Rail and local bus 
companies.  Union Station utilizes CCTV for security purposes within the station and 
internal dynamic message signs for displaying schedule and travel information.  
Most transit providers also utilize global positioning systems for route tracking and 
schedule adherence. 
 
Existing ITS components within the WRTA system include: 
 
h Fixed-Route Scheduling and Dispatching system implemented in 2006 allows 

for retrofitting the system to use ITS elements such as real time Voice and Data 
Communication Systems when funding is available. 

 
h FlexBus, started in 2008, uses vehicles equipped with GPS cell phones with 

texting capabilities. They offer flexible service designed to offer convenient 
transportation within the Northwest Corridor area and easy connections to 
several of the WRTA’s regular scheduled service routes. Trips can be scheduled 
via phone up to 2 hours in advance. The vehicles continuously receive work 
assignments through mobile data communication from a control center 
generating.  
 

h Paratransit trips can be scheduled to specific locations via phone no later than 
4:30 P.M. the day before the trip. The Mobility Management Program is 
promoting the use of GPS cell phones with texting capabilities on paratransit 
vehicles serving Auburn, Leicester, Northborough, Westborough and Boylston. 
The vehicles continuously receive work assignments through mobile data 
communication from a control center. 

Fiber Optic Communications Infrastructure 

The Massachusetts Turnpike Authority has a dedicated fiber optic backbone along I-
90 from Boston to the New York State Line installed by Level 3 Communications.  
The original installation included eight total conduits.  Of the total fiber installed in 
those conduits, between 4 and 12 fiber strands were allocated to MassHighway for 
use.  The utilization of that backbone is currently being studied for ways to re-
allocate and/or optimize the fiber strands to accommodate the MassPike, the 
MassHighway Department and other statewide agencies.  
 
There are no dedicated fiber optic communications backbones on any MassHighway 
roadways within the study area and no immediate projects planned that include 
fiber. 
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Microwave Communications Infrastructure 

The Massachusetts Highway Department has an existing state-wide microwave 
communications system.  There are approximately fifteen towers across the state for 
transmission of data to the MHD Traffic Operations Center in Boston.  There are two 
towers with the study region located at the following locations: 
 
h MHD District 3 Headquarters – Worcester (currently not functional) 
h Mt. Wachusett - Princeton 
 
The microwave assembly is capable of communicating with a fiber optic backbone 
for transmission of any ITS device information along the major routes in the region.  
A fiber optic connection to the tower itself would be required as well as a full 
bandwidth analysis to determine the usable capacity of this communications 
alternative.  The microwave link could also be used to provide redundancy of the 
fiber optic network backbone within this region. 
 

2.5.9  Summary of Transportation Infrastructure 
Assessment 

This section presented a detailed analysis of the transportation infrastructure in the 
study area, including roads, highways, public transportation, pedestrian/bicycle 
issues, and ITS systems. The next step in the study process is to use the CMRPC 
regional travel demand model to forecast conditions to the year 2030, and begin to 
test alternatives for effectiveness.  
 
 
 
 
 
 
 
 
 




