


















                                               
 
 Caregiver Patient Connection  

Local Roots: Cannabis Crafted 
   

910 Boston Post Road, East, Suite 310, Marlborough, MA 01752 

 

Caregiver Patient Connection 
Special Permit and Site Plan Review Application 

Part C: Project Narrative 
 
Describe the proposed project in terms of use, design elements and construction time 
frame:   
The applicant seeks a Special Permit and Site Plan approval under Sturbridge Zoning By-law 
Chapter 31 to construct and operate a 2,592 square foot, adult use marijuana retail 
establishment and an additional 2,400 SF health club/retail space.  The property has two zoning 
classifications, Suburban Residential and Commercial.  The rear portion of the property is zoned 
Residential A and has eight residential, manufactured homes on it.  The front portion, zoned 
Commercial, is vacant.  The property was formerly a Mobil gas station with convenience store 
but has been vacant for several years.  There are no wetlands on the property nor any within 
200’ of the proposed construction zone. 
Applicant has designed a 4,992 square foot, one story retail property with 47 parking spots.  A 
detailed traffic study and stormwater design has been completed and the project meets all local 
zoning bylaws.  No variances are being requested.  Finally, the commercial property will be 
improved with a new parking lot and extensive landscaping.   
The building has been designed in a traditional Cape architectural style utilizing Smartside 
cedar grain clapboard siding, 9 over 9 Masterview double hung windows, Certainteed Cedar 
Impression Shakes on gable ends, Certainteed architectural roof shingles and Certainteed 
Stonefacade on the front and right side elevations.  The building will have exterior lights and 
security cameras on all sides of the building to meet CMR 935CMR500 rules and regulations.  
We are expecting a four month construction schedule from the issuance of the building permit to 
completion.  Detailed construction schedule available upon request and details of construction 
materials and colors are included with the plans. 
 
Explain how the design and layout of the development or use constitutes suitable 
development without detriment to the neighborhood or to the environment: 
The property has been vacant for over four years and is an eyesore in a very prominent location 
in Sturbridge.  The new property is of appropriate scale and architectural style to fit with abutting 
properties while not overshadowing the manufactured home community at the rear of the 
property.  The building is set perpendicular to Route 20 so the massing as seen from the street 
is not overwhelming. While our use and traffic analysis conservatively show the need for 40 
spaces, our design incorporates 47 spaces with access to six more on the manufactured home 
property if needed.    We are providing nearly 20% more parking than necessary under 
conservative assumptions.  Our appointment only system, which is capped at 600 customers a 
day, ensures that parking will be more than adequate and traffic impacts will be negligible.  
The properties location is ideally suited for the proposed use, especially given the expected 
influx of out of town and out of state customers.  Our proximity to I-84 allows Connecticut 
customers to easily access the dispensary with no impact to Sturbridge’s residential 
neighborhoods (particularly Farrqhar and River Road neighborhoods).  In addition, our location  
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on Route 20 is ideally located on a divided section of the road which allows for one-way ingress 
and egress at safe speeds due to the traffic lights immediately to the east and west of our 
location.  Finally, from a financial standpoint to the town, our site is located in the heart of 
Sturbridge’s retail district which will help insure the long term success for this business and help 
maximize the 6% in fees and taxes that the town will receive for years to come. 
The current vacant property is almost 100% covered by impervious material left over from the 
prior use.  The new building with related landscaping will have 20% less impervious material 
reducing offsite drainage concerns while also providing extensive landscaping.  In addition, the 
building is designed to significantly exceed Stretch Code requirements and will include spray 
foam insulation, high efficiency HVAC units, 15 kw of PV solar on the roof and energy efficient 
windows. 
 
Describe any special processes, mitigation measures or unique circumstances which 
may have bearing on project approval: 
The applicant has undergone an extensive due diligence review by the Sturbridge Board of 
Selection, Town Administrator and Town Planner and was the only company of the three Host 
Community Agreement recipients to receive a 5-0 vote from the Board of Selectmen.  Three of 
the five selectmen stated in public meetings that Caregiver had the best site of all the 
applicants, and was their first choice of all of the applicants. 
The applicant has undertaken a full traffic study and has provide 20% more parking spaces than 
what is required under our most conservative assumptions and far more than required by code. 
The applicant has agreed not to sell dessert like edibles (cookies, brownies, ice cream) per the 
request of the Board of Selectmen.  
Caregiver-Patient Connection is a local company which was founded by Catherine Trifilo, Dean 
Iandoli, Rick Olstein, and Michael Staiti, all of whom have roots in central Massachusetts.  The 
company was founded in Barre, MA where two of our founding members live and one of our 
cultivation operations is located.  The other founding members are also life-long Massachusetts 
residents.   
We strongly believe that being invited to enter into a Host Community Agreement and being 
awarded a special permit from the Planning Board are just the beginning of a long-term, 
collaborative and cooperative relationship between Caregiver- Patient Connection and the Town 
of Sturbridge. 
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1.0 Introduction/Project Description 

This Traffic Impact and Access Study (TIAS) was prepared for a proposed retail marijuana 
dispensary store/ health club located at 365 Main Street (Route 20) in the Town of 
Sturbridge, Massachusetts. The new marijuana dispensary will consist of 2,592 square feet 
of retail space with twelve sales kiosks as well as administrative space. The health club will 
occupy 2,400 square feet with a maximum occupancy of 40 people. The marijuana dispensary 
will operate Monday thru Saturday between the hours of 11:00 AM to 8:00 PM and Sunday 
between noon and 6:00 PM.  Marijuana sales will be by appointment only. The health club 
will only operate for a few hours both in the morning and evening hours.  

The site was previously occupied by gas station which is currently vacant. An existing 
manufactured home community is located immediately behind the site and shares access 
with the proposed marijuana dispensary/health club. The site will have a total of 47 parking 
spaces available at the site as well. Access to the site is proposed via a single right-in/
right-out driveway directly onto Main Street (Route 20). The purpose of the TIAS was to 
evaluate the proposed project's effect on traffic flow and roadway operations as well as 
access/egress requirements.  

The results of the traffic assessment indicate that the adjacent section of Main Street 
currently operates with no appreciable delays during the peak periods analyzed and trips to 
and from the site will not pose additional safety or operations issues. The site access 
driveway was analyzed as a single, unsignalized drive with stop sign control. The site drive 
intersection would operate at a “B” level of service (LOS) with delays of approximately 15 
seconds. The analysis assumes that drivers exiting the site would have to wait for a gap in 
the Main Street traffic due to random arrivals. In reality, a traffic signal located approximately 
1,000 feet to the west will provide additional gaps due to the platooning provided by the 
traffic signal operations. Additional analyses were conducted at the Route 20/Route 131-
Fairgrounds interchange, and the Route 20/Old Sturbridge Village Road intersections. 
Adequate capacity exists at both of these intersections with the additional development 
traffic added to the traffic network. A minor adjustment in signal timing would be required 
at the Route 20/Route 131 interchange to maintain adequate operations.  

Since access to the site is provided on Route 20, a state highway, the proposed development 
project will require a permit to Access State Highway from MassDOT. 

Study Area 

To effectively evaluate the transportation impacts associated with the proposed 
development, it was necessary to review the existing roadway system near the site.  The area 
delineated for this study includes the site drive along Route 20, the unsignalized intersection 
of Route 20 at Sturbridge Host Hotel, the signalized intersections at Route 20 and Fairground 
Road, Route 20 at Route 131 intersection and Route 20 at the Old Sturbridge Village Road. 
All roadways in the project area are under the jurisdiction of the MassDOT. A locus plan of 
the area is shown in Figure 1.0 
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Study Methodology 

This traffic assessment was conducted in three phases. The first phase involved an 
assessment of existing traffic conditions in and around the proposed development area and 
included an inventory of existing roadway geometrics, peak period traffic counts, and a 
review of crash data in this area.   

The second phase of the study built upon the database assembled in the first phase and 
established the framework for evaluating the transportation impacts of the proposed 
project.  In this phase, projected background traffic growth for the project was assessed 
along with future traffic demands on the study area roadways due to projected traffic growth 
and other proposed area developments that will occur independent of the proposed 
development. Using MassDOT guidelines for development projects, a seven-year design 
horizon to 2027 was selected as the design year for analysis included in the preparation of 
this traffic impact and access study.  The traffic analysis conducted in the second phase 
identifies both existing and projected future roadway capacities in addition to pertinent 
traffic safety issues. 

The third and final phase of the study identifies, describes and analyzes future traffic 
operations and the traffic-related impacts associated with the proposed project. 

Each of these three phases are described in detail in the following sections. 
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2.0 Existing Conditions 

Existing roadway and traffic conditions in the vicinity of the site were determined based on 
field visits and development of a comprehensive traffic count program. The existing 
transportation conditions in the study area, including roadway geometrics, traffic controls, 
peak hour traffic flows, and traffic safety data are described below. 

2.1 Roadway Geometry 

Main Street (Route 20) 

From the interchange of I-84 to Cedar street, Route 20 provides a four-lane cross-
section with turning lanes at key intersections. A concrete median divides eastbound 
and westbound traffic. Speed limits along this stretch of Route 20 range from 30 to 
35mph. The adjacent land uses in this area are primarily tailored to tourism with 
hotels, restaurants and retail uses. Sidewalks are present along both sides of Route 20 
from Route 131 to Cedar Street. Main Street (Route 20) is urban principal arterial 
roadways extending in a generally east/west direction. Route 20 is under the 
jurisdiction of the Massachusetts Department of Transportation (MassDOT).  

Main Street (Route 131) 

Route 131 begins at Route 20 and travels southeast to the Southbridge town line. 
Route 131 is known locally as Main Street and is a two-lane cross section with turning 
lanes at key intersections. Route 131 is under the jurisdiction of MassDOT and is 
classified as an Urban Principal Arterial. Speed limits along the corridor range from 25 
to 30 mph near Route 20 increases to 35 to 40 mph east of Route 15. The roadway 
links Route 20 and the hospitality/entertainment zone with the historic Town Hall, 
Town Common and then Southbridge center.  

2.1.1 Intersections 

The following intersections were analyzed:  

Unsignalized 

• Route 20 at Site Drive 
• Route 20 at Sturbridge Host Hotel 

 Signalized 

• Main Street (Route 20) at Fairground Road  
• Main Street (Route 20) at Route 131 
• Main Street Route 20) at old Sturbridge Village Road 
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Main Street (Route 20) at Site Drive  

 The site will be accessed from a single curb cut that serviced the former gas station 
and existing trailer park at the western end of the property.  The trailer park will retain 
access/egress to the local roadway network through a shared curb cut with the 
proposed marijuana dispensary. The site drive is located along a section of Route 20, 
which operates as two lanes in each direction separated by a raised median.  The 
drive is prior to the beginning of the taper for the right turn lane to Route 131 to the 
south toward Southbridge Center. The speed limit is 30 mph heading in the eastbound 
direction and 35 mph travelling in the westbound direction. Generally U-Turns are 
prohibited at unsignalized intersections along this section of Route 20. Adjacent land 
use is commercial with a major hotel complex located directly across the street from 
the site.  

Main Street (Route 20) at Sturbridge Host Hotel 

 This unsignalized “T” intersection is located approximately 500 feet west of the, 
Route 20/Route 131 signalized intersection. The intersection features a right-
in/right out driveway along the westbound side of Route 20 and a break in the 
median for eastbound left turns to enter the site. Westbound left turns are 
prohibited at this median opening. The hotel driveway approach is uncontrolled 
and channelized to facilitate traffic exiting the hotel complex to easily enter the 
Route 20 westbound traffic flow.  The Route 20 eastbound left turn is uncontrolled.  
Crosswalks are provided across the driveway exit with no signage or traffic control 
present. 

Main Street (Route 20) at Fairgrounds Road 
Main Street-Charlton Road (Route 20) at Main Street (Route 131) 

 Route 20 at the Route 131 interchange consists of a split intersection with the 
Fairgrounds Road intersection located to the west and the Route 131 intersection 
located to the east. The two side roads are separated by approximately 350 feet 
and function as separate side street phases at the Route 20 signal. Route 20 
features two lanes in each direction with EB left turns, heading into Fairgrounds 
Road, made from the left thru lane. U-turns are prohibited. In the WB direction 
there is a separate left turn lane for drivers heading south onto Route 131. The 
Fairgrounds approach features two lanes: a southbound right turn only lane and a 
left/thru lane. The Route 131 northbound approach features a single lane for left 
turners at the traffic signal. Right turns from Route 20 in the eastbound direction 
have a separate channelized right turn lane and yield to oncoming traffic. The 
Route 131 northbound traffic heading east on Route 20 have a similar right turn 
channelized lane outside the influence of the traffic signal operation. No crosswalks 
or pedestrian signals are present at the intersection. 

Main Street (Route 20 at Old Sturbridge Village Road 

Route 20 at the jug handle and Stallion Hill Road intersection features two lanes on 
Route 20 in both directions with left turns prohibited. The southbound approach is 
a jug handle movement with turns from Route 20 westbound making A U—Turn 



 
                                                      Marijuana Retail Store—365 Main Street Sturbridge, MA 

Traffic Impact Study Report 
 

 
 
 

   8 
 

maneuver or travelling southbound onto Stallion Hill Road. Stallion Hill Road in the 
northbound direction forms two lanes: one for left turns and the other for right 
turns. The traffic signal operation features two phase operation.    

 

2.1.2 Public Transportation  

No public transportation serves the proposed site. 
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2.2 Traffic Volumes 

2.2.1 Traffic Counts 

Baseline traffic conditions within the study area were developed by conducting 
counts along study area roadways and intersections to evaluate existing and future 
traffic operations. Automatic traffic recorder (ATR) counts, including volume, 
speed, and vehicle classification data, were collected for a 48-hour period from 
January 7 to January 8, 2020 along Main Street (Route 20) and adjacent to the 
project site. In addition, manual turning movement counts (TMCs) were collected 
at each study intersection during the 7:00 a.m. to 9:00 a.m. (morning) and 4:00 
p.m. to 6:00 p.m. (evening) peak periods on Tuesday, January 7, 2020. Traffic 
to/from the existing driveway, serving the manufactured home community, were 
estimated based on ITE trip generation Land Use Code (LUC) 240, Mobile Home 
Park. These volumes were assigned to the existing driveway for the existing peak 
period analysis and then adjusted to 2027 No-Build and Build traffic networks.  

Passenger vehicles, trucks, pedestrians and bicycles were counted as part of the 
intersection TMCs and are detailed in the count data contained in the appendix. 
2020 Existing traffic volumes are summarized in the following sections. Detailed 
ATR and TMC data are included in the Appendix.  

2.2.2 Seasonal Adjustments 

Traffic on a given roadway typically fluctuates throughout the year depending on 
the area and the type of roadway. The functional classification along Main Street 
(Route 20) adjacent to the project site is Urban Other Principal Arterial. Based on 
the weekday seasonal factors summarized by MassDOT, thingifies that average 
annual volumes are approximately 3 percent higher than in the month of data 
collection.  

The seasonal adjustment factor of 1.03 was applied to the traffic volumes to 
provide an average month condition.  The Massachusetts Highway Department 
Statewide Traffic Data Collection 2017 Weekday Seasonal Factors report is in the 
appendix. 

2.2.3 Existing Traffic Volumes 

The Average Annual Daily Traffic (AADT) volumes along Main Street (Route 20) 
adjacent to the project site is given in Table 1 below. The AADT was calculated by 
multiplying the average daily traffic as collected by the ATRs by the seasonal 
adjustment factor described above. 

The existing traffic volume of the Route 20, in front of the proposed site driveway, 
is 25,030 vehicles per day based on the calculation below.  
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                  Table 1 - Existing Traffic Volumes (Seasonally adjusted) 

Location 
Daily 
Volume 

Peak Hour 

Volume 

K Factor 

(%) 

Directional 

Distribution 

Main Street (Route 20), a  
24,300 

AM: 1,638 6.7% 57.9% EB 
PM: 2,307 9.5%     56.9% WB 

Main Street (Route 20), b  
25,000 

AM: 1,687 6.7% 57.9% EB 
PM: 2,376 9.5% 56.9% WB 

               a(ATR) counts conducted by Boston Traffic Data, average of January 7 & 8, 2020.  
                       b(ATR) counts conducted by Boston Traffic Data, Seasonally adjusted. 
 

The morning and evening peak hour volumes are summarized in Figure 2.  TMC and 
ATR data are included in the report Appendix. 
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2.3 Vehicle Speeds 

In addition to traffic volumes, vehicle speeds were collected along study area 
roadways to determine the average speed, 85th percentile speed, and 10 mph pace 
speed through the along the corridor. The 85th percentile speed is the speed at or 
below which 85 percent of the vehicles on a given roadway are traveling. This is 
typically the fundamental value in the establishment of traffic laws and the design of 
roadway geometrics. The 10-mph pace speed represents the 10-mph speed range at 
which the highest percentage of vehicles along a roadway are traveling. When the 
midpoint of the 10-mph pace corresponds with the average (mean) speed of the 
roadway, there is a uniform speed of traffic flow on a roadway and therefore increased 
safety. Table 2 – Roadway Speeds summarizes the average, 85th percentile, and pace 
speeds on Main Street (Route 20) in the vicinity of the site. 

Table 2 – Roadway Speeds 

Location    Direction 

Posted 
Speed 
Limit 

Average 
Speed 

85th 
Percentile 

Speed Pace Speed (%) 
Main Street 
(Route 20)  

EB 30 33.9 37.5 29-39 (75.16 %) 
WB 35 31.1 37.4 28-38 (60.88 %) 

As indicated in Table 2, the 85th percentile speed on Route 20 adjacent to the project 
site are slightly higher than the posted speed limit in the westbound direction and 
significantly higher than speeds measured in the eastbound direction. 

2.4 Safety Analysis 

Collison data for the four study area intersections was obtained from MassDOT for the 
most recent five-year period (2013-2017). For the study area (from the intersection 
Main Street at Old Sturbridge Village Rd to Route 20 (Main Street) at Route 131 (Main 
Street)), a total of 74 crashes were recorded during the study period. A summary of 
the crashes at these intersections is provided in Table 3.  

Table 2 - Intersection and Segment Crashes 
Crashes 2013-2017 

Intersection 
Main Street at Old Sturbridge Village Rd 12 
Main Street at Sturbridge Hotel & Conf. Driveway  2 
Main Street at Fairground Road 26 
Main Street at Route 131 27 

Segment 
East of Old Sturbridge Village Rd to west of Route 131 74 

To evaluate crash data effectively, the number of crashes must relate or be compared 
to the traffic volumes entering the intersection or traveling along the roadway. A 
procedure used for this purpose is the calculation of an intersection or roadway 
segment crash rate, which is a measure of the frequency of crashes compared to traffic 
volumes. Intersection crash rates are based on crashes per million entering vehicles 
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(C/MEV), while roadway segment crash rates are based on crashes per million vehicle 
miles traveled (C/MVM). 

MassDOT releases official Statewide and District rates that can be used as an effective 
tool to compare safety hazards at a specific intersection. Table 3 shows the statewide 
and District 3 crash rates for signalized and unsignalized intersections as well as 
segment crash rates for all types of roadways. 

Table 3 - MassDOT Crash Rates 

 
Intersection Crash Rates (C/MEV) 

Signalized Intersection Unsignalized Intersection 
Statewide 0.78 0.57 
District 3 0.89 0.61 

 Roadway Segment Crash Rates (C/MVM) 
Urban Principal Arterial 3.49 

Urban Minor Arterial 3.80 
Urban Major Collector 3.58 

Local Road 2.24 
2016 Average Crash Rates, per Million Vehicle Miles Traveled, by Federal Functional Classification 

 Crash rates higher than these averages indicate a potential safety issue. Crash 
summary sheets and crash rate calculation worksheets are included in the Appendix. 

2.4.1 Intersection Crashes 

Crash rates were calculated at intersections where 3 or more crashes per year were 
recorded. Table 4 shows the crash rates that were calculated from 2013-2017. 
Collision summary charts were developed for intersections with more than 3 
crashes per year and are included in the appendix. These intersections were:  

• Main Street at Fairground Road 
• Main Street at Route 131 

 
Table 4 - Crash Rates 

Crash Rates 2013-2017 
Intersection 

Main Street at Old Sturbridge Village Rd NA 
Main Street at Sturbridge Hotel & Conf. Driveway  NA 
Main Street at Fairground Road 0.65 
Main Street at Route 131 0.71 

Segment 
East of Old Sturbridge Village Rd to west of Route 131 4.18 
Bold = Above State/District 3 Average Rate 

  

Main Street at Fairground Road had 26 crashes in the five-year study period which 
equates to a rate of 0.65 C/MEV. This location had 17 rear-end crashes (65%) and 
5 angle crashes (19%). Also, 24 of the crashes at this intersection occurred during 
the day (92%), 20 occurred with clear weather (77%) and 22 crashes occurred on 
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the dry pavement (85%). The crash rate at the intersection of Main Street at 
Fairground Road (0.65C/MEV) is below the Statewide and District 3 wide average 
for signalized intersections 

Main Street at Route 131 had 27 crashes in the five-year study period which 
equates to a rate of 0.71 C/MEV. This intersection had 16 of the crashes were rear-
end (59%) and 6 were angle (22%). Also, 20 of the crashes at this intersection 
occurred during the day (74%), 20 occurred with clear weather (74%) and 24 
crashes occurred on the dry pavement (89%). The crash rate at the intersection of 
Main Street at Route 131 (0.71C/MEV) is below the Statewide and District 3 wide 
average for signalized intersections. 

The following intersections experienced less than three collisions per year over the 
five-year study period and crash rates well below both the district-wide and state-
wide averages  

Main Street (Route 20) at Sturbridge Host Hotel 

The unsignalized intersection of Main Street (Route 20) at the Sturbridge Host 
Hotel has experienced, on average, 2 collisions during the most recent five-year 
study period of 2013 through 2017.  

Main Street at Old Sturbridge Village Road 

This signalized intersection had 12 crashes during the most recent five-year study 
period, averaging 2.4 crashes per year. 

2.4.2 Roadway Segment Crashes 

In addition to analyzing the crashes as intersections only, it was important to 
analyze the crashes as part of a road segment. Many of the crashes occurred, not 
because of a single intersection, but because of the characteristics that the corridor 
presents to motorists. A crash map and summary charts were developed for the 
road segment on Main Street (Route 20) from Old Sturbridge Village Rd to Route 
131 (Main Street) are included in the appendix. 

This less than 0.5 mile stretch of road experienced 74 recorded crashes. 15 crashes 
were angle (20%) and 40 crashes were rear-end collisions (54%). There were 33 
rear-end crashes between Fairground Road to Route 131. Sixty of the crashes along 
this segment of roadway occurred during the day (81 %), 55 occurred with clear 
weather (74%) and 62 crashes occurred on dry pavement (84%). 

Based on the analysis of crash data, the Main Street corridor safety record is 
dominated by crashes at the intersections where 67 of the 74 crashes were 
attributed to intersection’s operations. The types of crashes dominated by rear-
end type crashes on dry pavement and during daylight hours suggests 
improvements traffic signal clearance intervals should be reviewed and adjusted 
where necessary 
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2.5  Sight distance 

In addition to evaluating traffic operations on the adjacent roadway network, sight 
distance at the proposed site driveway was checked to ensure safe access and egress 
to and from the site. Stopping sight distance (SSD) is the distance required for an 
approaching vehicle (with an eye height of 3.5 feet) to perceive and stop in time to 
avoid a collision with an object 2 feet in height in the roadway. The values are based 
on a perception and reaction time of 2.5 seconds and braking distance required under 
wet level pavements. Corner or intersection sight distance (ISD) is based on the time 
required to perceive, react and complete a desired exiting maneuver from a driveway 
once the driver decides to exit the site.  

Values for ISD represent the time to turn left or right, in addition to accelerating to the 
operating speed of the roadway, without causing approaching vehicles to reduce 
speed to less than 70 percent of their initial speed. The minimum criteria are defined 
by the American Association of State Highway and Transportation officials (AASHTO).1 
As indicated by AASHTO, if the available ISD meets or exceeds the minimum SSD 
criteria, then there is adequate safe sight distance available for motorists to avoid 
collisions.  A criterion for calculating minimum required sight distance can be 
established based on operating speed, the speed at or under which most motorists 
(85th percentile) actually travel along a particular portion of roadway.  

Along Main Street (Route 20), near the project site the average speeds were measured 
to be 33 mph eastbound and 31 mph westbound, and the 85th percentile speeds were 
measured to be 37mph for both the eastbound and westbound directions. A median 
separates the eastbound and westbound sides of Route 20, so vehicles exiting the 
proposed site drive will only be allowed to make a right turn. 

The posted speed limit along Main Street (Route 20) Road eastbound, adjacent to the 
project site is 30 miles per hour, requiring a minimum stopping sight distance of 200 
feet. The eastbound approach of Route 20 is on a slight upgrade with a retaining wall 
adjacent to the new Friendly’s restaurant. To be on the conservative side, the SSD and 
ISD analysis was performed for speeds of 40 mph, higher than the legal speed limit but 
recognizing the actual measured 85th percentile speeds are approaching 40 mph. A 
sight distance of 305 feet is desired to meet for a 40-mph roadway. The measured 
sight distance from the proposed driveway location, looking to the west, is 
approximately 350 feet, significantly greater than the desired 305 feet. A photograph 
of the site driveway looking toward the west to illustrate the site distance at the 
driveway is shown on the following page. 

 

 
 
1 American Association of State Highway and Transportation Officials (AASHTO), A Policy on Geometric 
Design of Highways and Streets. Washington, D.C., 2011 
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Site driveway looking west along Route 20. 
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3.0 Future Conditions and Operational Analysis 

In this section, existing traffic volumes are projected to a future design year and then 
evaluated under alternative conditions to arrive at proposed optimal improvements. 

3.1 Traffic Volume Projections 

In order to make design improvements that will be beneficial for future growth as well 
as present conditions, existing traffic volumes were projected to a future design year.  
MassDOT TIAS guidelines require a minimum design year horizon of seven years.  

To develop 2027 design year volumes, two components of traffic growth were 
considered. First, existing volumes are typically increased by an annual growth rate 
based on historical traffic volume data and/or population forecasts. Nearby MassDOT 
count stations indicated that 1% growth rates have been used recently for volume 
adjustments. Based on this information, a 1.0 percent per year compounded growth 
rate was selected and applied to the existing traffic volumes to develop the 2027 
design year traffic volumes.  

Second, additional traffic expected to be generated by planned developments within 
the study area was considered. WorldTech reached out to the Sturbridge Town 
Planner and discussed projects in the development stage or under construction that 
might affect the future traffic volumes in the study area. Several small projects are 
currently under design review or construction.  However, the traffic impact to these 
were assumed to be accounted for within the annual growth rate established for the 
project.  

The 2027 No Build traffic volumes are shown in Figure 3. Traffic data used to develop 
the annual growth rate are detailed in the report Appendix.  
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3.2 Project Generated Traffic 

The design year 2027 Build traffic volumes for the study area roadways were 
determined by estimating site-generated traffic volumes for the proposed 
development of the site and distributing these volumes over the study area roadways.  
These site-generated volumes were added to the 2027 No-Build traffic volumes to 
create the 2027 Build traffic volume network.   

Traffic volumes generated by various land uses generally follow well established 
patterns with respect to magnitude, duration, and temporal distribution of traffic. The 
Institute of Transportation Engineers (ITE) has established mathematical relationships 
to determine trip generation based on nationwide studies of similar types of 
developments. These trip generation relationships along with hourly, daily, and 
monthly variation factors have been standardized and grouped by Land Use Codes 
(LUCs) and published by ITE in Trip Generation, 10th Edition. 

For this project, the ITE trip generation methodology for LUC 882, Marijuana 
Dispensary, would result in 21.83 trips per 1,000 gross square feet of building size in 
the PM peak hour with 50% entering and 50% exiting.  The resultant number of PM 
peak hour trips, using the ITE LUC 882, would produce 28 trips entering and 29 trips 
exiting. Since the dispensary is closed during the morning peak, no trip generation 
estimates were prepared for the morning build analysis.   

Since the dispensary will require appointments, an alternative estimate of the number 
of PM peak trips was prepared based on the number of sales stations using a 10-
minute window for each transaction. Using appointments will essentially provide a 
maximum rate.   A maximum PM peak rate was calculated utilizing 6 appointments per 
sales station, times twelve stations for a total of 72 customers per hour. That would 
translate into approximately 72 trips entering and 72 trips exiting the site during the 
peak hour. Using the appointments to determine the number of peak hour trips results 
in a very conservative estimate of new trips.  

Since the operation of the dispensary will be by appointments only, no discount was 
applied for pass-by trips or for trips made by more than one customer arriving in the 
same car. For trip generation and parking requirements, a single occupant car is 
assumed resulting in a conservative estimate of the number of vehicles entering and 
parking at the site. 

The health club portion of the development is expected to generate 8 trips (5 entering 
and 3 exiting) in the PM peak hour based on ITE’s LUC 492, Health/fitness Club. Since 
the forecast trips from the marijuana dispensary were significantly higher (144 vs 57) 
than those predicted by ITE, these trips were considered incidental to the overall trip 
generation estimates prepared for the site.  

Since the dispensary is NOT open during the morning peak hour, an analysis of the 
weekday AM peak hour was not included in this TIAS. 

 



 
                                                      Marijuana Retail Store—365 Main Street Sturbridge, MA 

Traffic Impact Study Report 
 

 
 
 

   20 
 

3.3 Trip Distribution and Assignment 

The additional traffic generated by the proposed development was then distributed 
on the study area roadways.  The vehicles generated by the proposed development 
are expected to be distributed on study area roadways based on expected travel 
routes to and from the site and existing traffic patterns through the study area. The 
location of other competing marijuana dispensaries was reviewed as well to establish 
the trip distribution patterns selected. Please note that the trips leaving the site that 
were assigned to I-84 to the south were assigned a different route than trips entering 
the site from I-84 due to the geometry of the Route 20/Route 131 interchange 
preventing certain turning movements. 

Table 5. TRIP DISTRIBUTION SUMMARY 

 

  

 

 

 

 

This distribution was applied to the site generated traffic. The anticipated net project 
generated trips are shown in Figure 4.  

 

To/From-Direction Distribution 
Charlton Road (Route 20)-East 2% 
Main Street (Route 20)-West 43% 
Main Street (Route 131)-South 17% 
I-84-South 22% 
Stallion Hill Road-Southwest 11% 
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The site-generated traffic volumes were added to the 2027 No-Build peak hour traffic 
volumes to develop the 2027 Build peak hour traffic volume conditions.  The 2027 
Build weekday morning, and weekday evening, peak hour conditions are presented in 
Figure 5. 

 

3.4 Parking Generation  

In order to accurately estimate the parking demand for the proposed marijuana 
dispensary/Health Club, WorldTech examined the zoning requirements for the Town 
of Sturbridge, and data from the Institute of Transportation Engineers (ITE) Parking 
Generation Manual.2 The ITE peak parking demand rate for a retail marijuana 
dispensary is 7.19 spaces per 1000 SF on a weekday. This would translate into a 
requirement for 19 parking spaces for the proposed marijuana dispensary. It is not 
clear if the ITE trip rates included both dispensaries that featured appointments only 
or were open without restrictions. By allowing a maximum of twelve appointments 
every ten minutes, the 19 parking spaces would allow for some overlap in customers 
arriving early or leaving late to find a parking space.  

An additional 12-14 spaces are needed to accommodate employees according to the 
owners of the proposed development.  The health club is projected to need 10 spaces 
based on the town’s zoning requirements for health clubs which includes one parking 
space for every 4 occupants.  It should be noted that the peak parking demand for a 
marijuana dispensary is the early afternoon when the health club is not operating.  
Therefore, the peak demand for parking, which would occur at approximately 2 PM, 
would include the 19 spaces for the marijuana customers and 14 spaces for 
employees.  

A second calculation was performed to represent the parking demand during the 
afternoon peak, when the marijuana dispensary and the health club are both open 
and operating. In this case, ITE reports that parking demand at a marijuana dispensary 
is approximately 85% of the peak demand.  That would result in a parking demand of 
16 vehicles. Adding the 14 employee spaces and the 10 health club spaces, results in 
a peak demand of 40 spaces. The proposed site plan for the marijuana 
dispensary/health club at 365 Main Street will provide 47 spaces. 

  

 
 
2 Institute of Transportation engineers, Parking Generation Manual, 5th Edition, Washington, D.C., 2019 
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3.5 Capacity Analysis 

3.5.1 Capacity Analysis Methodology 

The capacity analysis methodology is based on the concepts and procedures 
described in the 2010 Highway Capacity Manual (HCM), Transportation Research 
Board, Washington, DC. A capacity analysis is used to assess the quality of traffic 
operations on a roadway or intersection as a result of traffic volume demands 
placed on the respective facility. The primary result of a capacity analysis is a level 
of service (LOS) assignment to the traffic operations of the respective facility. A LOS 
analysis results in assigning a letter index of A through F to describe the quality of 
traffic operations at a facility in terms of such factors as speed, traffic interruptions, 
freedom to maneuver, comfort, convenience and safety. The six letter designations 
of A through F define the operating conditions from best to worst, respectively. In 
general, a LOS C is used as the minimum design criteria although D is acceptable at 
urban, high volume locations. 

LOS for either signalized or unsignalized intersections can be computed by the 
methodology described below. LOS for signalized intersections is defined in terms 
of delay, which is a measure of driver discomfort, frustration, fuel consumption and 
lost travel time. The delay experienced by a motorist is made of factors that relate 
to intersection control, geometrics and traffic volumes. This delay is called “control 
delay” or “signal delay”. Control delay includes initial deceleration delay, queue 
move-up time, stopped delay and final acceleration delay. Specifically, LOS criteria 
at an intersection with traffic signals are stated in terms of the average control 
delay per vehicle. 

The LOS for an unsignalized intersection (yield, stop) is defined for each minor 
movement, not for the intersection as a whole. The LOS criteria for the unsignalized 
intersections are somewhat different from the criteria for the signalized 
intersections. The primary reason for the difference is that motorists expect 
different levels of performance from the two facilities. Due to these expectations, 
the control delay threshold for any given LOS is less for an unsignalized intersection 
than it is for a signalized intersection. Table 6 below summarizes the LOS criteria 
associated with the letter index and the relationship between level of service and 
average control delay for signalized and unsignalized intersections.  
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Table 6 - Intersection Level of Service Criteria 

Level of Service 
Average Stopped Delay per Vehicle (seconds) 

Signalized Intersection Unsignalized Intersection 
A 0 - 10 0 - 10 
B >10 - 20 >10 - 15 
C >20 - 35 >15 - 25 
D >35 - 55 >25 - 35 
E >55 – 80 >35 - 50 
F >80 >50 

2010 Highway Capacity Manual, Transportation Research Board, Washington, DC 

The LOS delay criteria may be applied to individual lane groups, to individual 
intersection approaches or to the entire signalized or unsignalized intersections. 

3.5.2 Level of Service Analysis 

Level of Service (LOS) analysis was performed at the following intersections: 

• Route 20 at Site Drive. 
• Route 20 at Sturbridge Host Hotel  
• Route 20 at Fairgrounds Road. 
• Route 20 at Route 131 
• Route 20 at Old Sturbridge Village Road 

Analysis is based on the 2010 Highway Capacity Manual (HCM) using Synchro 
version 9 software.  

The results of the capacity analysis are discussed and tabulated below.  Detailed 
traffic analyses are provided in the Appendix. 

3.5.3 Capacity Analysis with Existing Geometry & Future No-Build Condition 

Unsignalized Intersections 

Route 20 at Site Drive (365 Main Street) 

At Route 20 / Site Drive intersection, the LOS for the driveway is well under capacity 
with no queuing present. The LOS for the exiting drive, making a right turn, is B in 
the morning and afternoon peak hour under both existing and future no build 
conditions. Average delays are expected to be in the 13 second range for drivers 
leaving the site and making a right turn.  

Route 20 at Sturbridge Host Hotel Drive 

At Route 20 / Sturbridge Host Hotel Drive intersection, the LOS of each approaches 
are well under capacity with no queuing present. Delays for eastbound left turners 
on Route 20 and Hotel traffic making a right turn to enter Route 20 are minor in 
nature.  
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Signalized Intersections 

Route 20 at Fairgrounds Road 

At Route 20 /Fairgrounds Road intersection, the overall LOS for this intersection is 
B in both morning and afternoon peak hour under both existing and future No Build 
conditions. The AM and PM peak hour shows the volume-to-capacity (v/c) ratio will 
be well below 1.00, indicating there will be ample capacity to accommodate the 
anticipated traffic volumes. 

Route 20 at Route 131 

At the Route 20/ Route 131 intersection, the overall LOS for this intersection is C in 
the AM peak and D in the PM peak.  V/C ratios are well below 1.00. indicating there 
is sufficient capacity to accommodate the anticipated traffic volumes, with one 
exception the Route 20 westbound left turn has been calculated to have a V/C ratio 
of 1.24 in the weekday AM peak hour under existing conditions and a V/C ratio of 
1.34 in the weekday PM peak hour under No Build conditions. These analyses 
assume no improvements were made to the intersection to mitigate the increased 
traffic due to normal growth at the intersection. Mitigation measures for this 
intersection will be discussed in the Build portion of the TIAS. 

Route 20 at Old Sturbridge Village Road 

At Route 20 /Old Sturbridge Village Road intersection, the overall LOS for this 
intersection is B in both morning and afternoon peak hour under both existing and 
future No Build conditions. The AM and PM peak hour shows the volume-to-
capacity (v/c) ratio will be well below 1.00, indicating there will be ample capacity 
to accommodate the anticipated traffic volumes. 

 

A summary of the existing and No Build traffic conditions is shown in Table 7. 
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Table 7 - Intersection Level of Service Summary  

Intersection/ 
Peak Period/Movement 

2020 Existing Conditions  2027 No-Build Conditions  

v/ca Delayb LOSc 
Queuee 

50th/95th v/ca Delayb LOSc 
Queuee 

50th/95th 
Main Street at Old Sturbridge Village Road  

Weekday Morning Peak Hour: 
Main Street EB TR 0.60 9.3 A 174/234 0.63 9.5 A 194/261 
Main Street WB L 0.29 7.0 A 67/96 0.31 6.9 A 74/104 
Old Sturbridge Village Rd NB L 0.27 20.0 B 24/64 0.30 21.1 C 28/68 
Old Sturbridge Village Rd NB R 0.13 18.9 B 8/44 0.18 20.1 C 15/53 
Old Sturbridge Village Rd SB L 0.14 19.0 B 16/45 0.15 19.9 B 18/47 
Old Sturbridge Village Rd SB TR 0.19 19.3 B 23/59 0.21 20.3 C 27/63 
Overall 0.51 10.2 B  0.54 10.4 B  

Weekday Evening Peak Hour: 
Main Street EB TR 0.47 10.6 B 103/143 0.49 10.5 B 114/156 
Main Street WB L 0.72 13.8 B 193/258 0.75 14.2 B 216/289 
Old Sturbridge Village Rd NB L 0.23 17.2 B 27/66 0.25 18.4 B 33/70 
Old Sturbridge Village Rd NB R 0.04 16.0 B 0/27 0.05 17.0 B 0/28 
Old Sturbridge Village Rd SB L 0.40 18.4 B 71/139 0.44 19.8 B 85/149 
Old Sturbridge Village Rd SB TR 0.20 17.0 B 35/78 0.23 18.1 B 42/83 
Overall 0.60 13.5 B  0.64 13.8 B  
Main Street at Sturbridge Hotel & Conf. Driveway 

Weekday Morning Peak Hour: 
Main Street EB L 0.05 9.4 A 4 0.05 9.6 A 4 
Sturbridge Hotel & Conf. 
Driveway SB R 0.22 9.8 A 1 0.24 9.9 A 1 

Weekday Evening Peak Hour: 
Main Street EB L 0.07 12.4 B 5 0.08 13.2 B 6 
Sturbridge Hotel & Conf. 
Driveway SB R 0.31 10.4 B 10 0.33 10.2 B 11 

Main Street at Project Location (365 Main Street) 
Weekday Morning Peak Hour: 

365 Main Street R 0.00 13.1 B 0 0.00 13.6 B 0 
Weekday Evening Peak Hour: 

365 Main Street R 0.00 12.2 B 0 0.00 12.6 B 0 
Main Street at Fairground Road  

Weekday Morning Peak Hour: 
Main Street EB LT 0.49 21.4 C 166/241 0.54 23.0 C 194/269 
Main Street EB R 0.43 20.8 C 72/173 0.48 22.5 C 98/208 
Main Street WB TR 0.34 1.2 A 1/0 0.36 1.0 A 1/0 
Fairground Road SB LT 0.05 44.9 D 5/21 0.06 45.7 D 6/22 
Fairground Road SB R 0.01 44.7 D 0/0 0.01 45.4 D 0/0 
Overall 0.41 13.2 B  0.44 14.1 B  

Weekday Evening Peak Hour: 
Main Street EB LT 0.48 25.7 C 159/222 0.54 27.0 C 177/250 
Main Street EB R 0.39 24.7 C 63/154 0.44 25.6 C 81/184 
Main Street WB TR 0.60 1.5 A 2/0 0.65 1.6 A 2/0 
Fairground Road SB LT 0.18 50.7 D 19/49 0.19 50.5 D 21/51 
Fairground Road SB R 0.01 49.4 D 0/0 0.01 49.2 D 0/0 
Overall 0.59 11.6 B  0.64 12.1 B  
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Intersection/ 
Peak Period/Movement 

2020 Existing Conditions  2027 No-Build Conditions  

v/ca Delayb LOSc 
Queuee 

50th/95th v/ca Delayb LOSc 
Queuee 

50th/95th 
Main Street at Route 131 

Weekday Morning Peak Hour: 
Main Street EB T 0.43 9.8 A 210/294 0.46 10.1 B 242/324 
Main Street WB L 0.70 49.7 D 138/#259 0.76 55.1 E 155/#290 
Main Street WB T 0.34 19.6 B 112/167 0.37 20.8 C 130/186 
Route 131 NB L 0.47 39.5 D 96/143 0.48 39.7 D 105/155 
  Overall 0.56 22.5 C  0.60 23.7 C  

Weekday Evening Peak Hour: 
Main Street EB T 0.40 10.6 B 0/257 0.42 10.3 B 212/281 
Main Street WB L 1.24 184.4 F ~314/#520 1.34 224.4 F ~352/#570 
Main Street WB T 0.71 30.3 C 299/396 0.76 32.3 C 331/442 
Route 131 NB L 0.58 38.9 D 172/238 0.62 40.1 D 186/259 
  Overall 0.77 48.1 D  0.82 54.5 D   

                          aVolume to Capacity Ratio; bAverage Delay Time in Seconds; cLevel-of-Service; dQueue Length in Feet. 
                          NB = Northbound; SB = Southbound; EB = Eastbound; WB = Westbound.  
                          L = Left Turn; T = Through; R = Right Turn; LT = Shared Left-turn/Thorough; TR Shared Through/Right-turn;  
                          LR =   Shared Left/Right-turn; LTR = Shared Left/Through/Right-turn. 
                          # - 95th percentile volume exceeds capacity; reported queues may not be accurate 
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3.5.4 Traffic Operations Build conditions 

To effectively assess the impacts of proposed site traffic on the study area roadway 
network, the Synchro capacity analyses previously analyzed for existing and Future 
No-Build conditions were updated to with the addition of Project related traffic 
(Build conditions). The results are shown in Table 9 below. To provide a direct 
comparison with Future Build Conditions, Future No-Build results are repeated in 
Table 6. It should be noted that the AM peak hour Build analysis were not repeated 
due to the fact that the marijuana dispensary is not open during the morning peak 
hour and the health club operation results in a negligible ( 5 vehicles entering and 
3 vehicles exiting) amount of traffic to study area intersections.  

3.5.5 Future No-Build vs. Future Build Analysis 

• Unsignalized Intersections 

 Route 20 at Site Drive (365 Main Street) 

At Route 20 / Site Drive intersection, the LOS for the exiting drive, making a right 
turn, will remain a B in the morning and afternoon peak hour under future Build 
conditions, with delays increasing from 12.6 seconds to 14.7 seconds.  

 Route 20 at Sturbridge Host Hotel Drive 

At Route 20 / Sturbridge Host Hotel Drive intersection, the LOS of each approaches 
will remain under capacity with no queuing present. Delays for eastbound left 
turners on Route 20 and Hotel traffic making a right turn to enter Route 20 
increased approximately by 1 second and will result in no measurable impact to 
the intersection.  

• Signalized Intersections 

Route 20 at Fairgrounds Road 

At Route 20 /Fairgrounds Road intersection, the overall LOS for this intersection 
will remain a B in both morning and afternoon peak hour under future Build 
conditions. The AM and PM peak hour shows the volume-to-capacity (v/c) ratio will 
continue to be below 1.00, indicating there will be ample capacity to accommodate 
the anticipated traffic volumes and result in no measurable impact to the 
intersection. 

Route 20 at Route 131 

At the Route 20/ Route 131 intersection, the overall LOS for this intersection under 
Build conditions will remain a D for PM peak.  V/C ratios are well below 1.00 in the 
Build condition, indicating there is sufficient capacity to accommodate the 
anticipated background growth in traffic volumes, and will continue to offer a LOS 
D in the PM Build peak hour with a significant reduction in delays. The 
improvement in traffic operations at this intersection is due to a retiming of the 
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traffic signal with a lower cycle length and associated green times. The Route 20 
westbound left turn has been calculated to have a V/C ratio of 1.34 in the weekday 
PM peak hour under No Build conditions and will be reduced to a V/C ratio of 0.92, 
with the approach now under the capacity.  

Route 20 at Old Sturbridge Village Road 

At Route 20 /Old Sturbridge Village Road intersection, the overall LOS for this 
intersection will remain at a B in both morning and afternoon peak hour under 
future Build conditions. The AM and PM peak hour shows the volume-to-capacity 
(v/c) ratio will be well below 1.00, indicating there will be ample capacity to 
accommodate the anticipated traffic volumes. Overall delays to the intersection 
are expected to increase by approximately 1 second and result in no measurable 
impact to the intersection.  
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      Table 8 - Intersection Level of Service Summary with Improvements 
Intersection/ 2027 No-Build Conditions 2027 Build Conditions  

Peak Period/Movement  v/ca Delayb LOSc Queuee 
50th/95th v/ca Delayb LOSc Queue 

50th/95th 
Main Street at Old Sturbridge Village Road  

Weekday Morning Peak Hour: 
Main Street EB TR 0.63 9.5 A 194/261     
Main Street WB L 0.31 6.9 A 74/104     
Old Sturbridge Village Rd NB L 0.30 21.1 C 28/68     
Old Sturbridge Village Rd NB R 0.18 20.1 C 15/53     
Old Sturbridge Village Rd SB L 0.15 19.9 B 18/47     
Old Sturbridge Village Rd SB TR 0.21 20.3 C 27/63     
Overall 0.54 10.4 B      

Weekday Evening Peak Hour: 
Main Street EB TR 0.49 10.5 B 114/156 0.47 8.0 A 96/164 
Main Street WB L 0.75 14.2 B 216/289 0.73 11.1 B 191/317 
Old Sturbridge Village Rd NB L 0.25 18.4 B 33/70 0.32 20.1 C 33/70 
Old Sturbridge Village Rd NB R 0.05 17.0 B 0/28 0.05 18.3 B 0/30 
Old Sturbridge Village Rd SB L 0.44 19.8 B 85/149 0.63 24.3 C 100/170 
Old Sturbridge Village Rd SB TR 0.23 18.1 B 42/83 0.31 19.8 B 47/90 
Overall 0.64 13.8 B  0.70 12.2 B  
Main Street at Sturbridge Hotel & Conf. Driveway 

Weekday Morning Peak Hour: 
Main Street EB L 0.05 9.6 A 4     
Sturbridge Hotel & Conf. 
Driveway SB R 0.24 9.9 A 1     

Weekday Evening Peak Hour: 
Main Street EB L 0.08 13.2 B 6 0.08 13.4 B 6 
Sturbridge Hotel & Conf. 
Driveway SB R 0.33 10.2 B 11 0.35 10.9 B 12 

Main Street at Project Location (365 Main Street) 
Weekday Morning Peak Hour: 

365 Main Street R 0.00 13.6 B 0     
Weekday Evening Peak Hour: 

365 Main Street R 0.00 12.6 B 0 0.18 14.7 B 16 
Main Street at Fairground Road  

Weekday Morning Peak Hour: 
Main Street EB LT 0.54 23.0 C 194/269     
Main Street EB R 0.48 22.5 C 98/208     
Main Street WB TR 0.36 1.0 A 1/0     
Fairground Road SB LT 0.06 45.7 D 6/22     
Fairground Road SB R 0.01 45.4 D 0/0     
Overall 0.44 14.1 B      

Weekday Evening Peak Hour: 
Main Street EB U 

0.54 27.0 C 177/250 
0.26 20.0 C 7/26 

Main Street EB LT 0.90 40.2 D 305/451 
Main Street EB R 0.44 25.6 C 81/184 0.58 22.8 C 105/203 
Main Street WB TR 0.65 1.6 A 2/0 0.72 1.6 A 1/m10 
Fairground Road SB LT 0.19 50.5 D 21/51 0.24 40.9 D 16/44 
Fairground Road SB R 0.01 49.2 D 0/0 0.01 39.2 D 0/0 
Overall 0.64 12.1 B  0.81 14.6 B  
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Intersection/ 
Peak Period/Movement 

2027 No-Build Conditions 2027 Build Conditions  

v/ca Delayb LOSc 
Queuee 

50th/95th v/ca Delayb LOSc 
Queuee 

50th/95th 
Main Street at Route 131 

Weekday Morning Peak Hour: 
Main Street EB T 0.46 10.1 B 242/324     
Main Street WB L 0.76 55.1 E 155/#290     
Main Street WB T 0.37 20.8 C 130/186     
Route 131 NB L 0.48 39.7 D 105/155     
  Overall 0.60 23.7 C      

Weekday Evening Peak Hour: 
Main Street EB T 0.42 10.3 B 212/281 0.47 9.1 A 156/151 
Main Street WB L 1.34 224.4 F ~352/#570 0.92 60.1 E 202/#366 
Main Street WB T 0.76 32.3 C 331/442 0.80 27.3 C 252/324 
Route 131 NB L 0.62 40.1 D 186/259 0.98 68.9 E ~177/#286 
  Overall 0.82 54.5 D   0.89 36.2 D   

                          aVolume to Capacity Ratio; bAverage Delay Time in Seconds; cLevel-of-Service; dQueue Length in Feet. 
                          NB = Northbound; SB = Southbound; EB = Eastbound; WB = Westbound.  
                          L = Left Turn; T = Through; R = Right Turn; LT = Shared Left-turn/Thorough; TR Shared Through/Right-turn;  
                          LR =   Shared Left/Right-turn; LTR = Shared Left/Through/Right-turn. 
                          # - 95th percentile volume exceeds capacity; reported queues may not be accurate 
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4.0 Conclusion and Recommendations 

4.1 Conclusions 

World Tech has completed a detailed assessment of the potential impacts on the 
transportation infrastructure associated with the proposed construction of a 2,592 
square foot marijuana dispensary and 2,400 square foot health club to be located at 
365 Main street in Sturbridge, Massachusetts. Based on this assessment, we have 
concluded the following with respect to the Project: 

1. Using the trip generation statistics published by ITE for a similar land use as 
that proposed, the project is expected to generate approximately 655 (323 in/ 
323 out) new vehicle trips on an average weekday (two-way, 24-hour volume), 
with approximately 57 vehicle trips (28 in/ 29 out) expected during the 
weekday evening peak-hour. The proposed operation of the marijuana 
dispensary will be by appointment only with twelve sales stations available for 
customers. Based on a maximum appointment-based sales operation and a 
ten-minute window allowed for each appointment, a maximum of 72 
customers would be able to be serviced during any hour. To provide a 
conservative estimate of traffic impacts to study area intersections, 72 trips 
entering and 72 trips exiting the site were used in our traffic operations 
analyses. 

2. The project was shown to result in no measurable impacts on operating 
conditions (motorist delays or vehicle queuing) along study area roadways and 
at study area intersections over existing and anticipated future conditions 
with the Project. At one location, Route 20 at the Route 131 interchange 
intersection, traffic signal timing changes are recommended for the PM peak.; 

3. Parking demand was estimated by using data from ITE’s new Parking 
Generation Manual which recommends a marijuana dispensary should 
provide 19 parking spaces to meet the demand of 2,592 square foot marijuana 
dispensary and 12-14 spaces for employees. An additional 10 spaces would be 
required for the Health club. The site will provide 47 spaces on-site with an 
additional parking available in the trailer park. It should be noted that the peak 
parking demand for a marijuana dispensary is the early afternoon when the 
health club is not in operation, which means the 47 spaces would be adequate 
for the site.  

4. All movements along Main Street at the project site driveway were shown to 
operate at an adequate level-of-service during the PM peak period.  

5. No safety deficiencies were noted with respect to the motor vehicle crash 
history at the study area intersections; and  

6. Lines of sight to and from the project site driveways intersections with Main 
Street exceed the required minimum sight distance requirements to function 
as a safe and efficient manner based on a 40-mph approach speed along Main 
Street. 
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7. Police details will be provided for during the early opening dates of the facility 
to manage traffic operations during a break in period. 

4.2 Recommendations  

Access to the project site will be provided by way of single existing/proposed 
driveways that will intersect Main Street. The following recommendations are offered 
with respect to the design and operation of the project site driveway: 

• The project site driveways should be a minimum of 24-feet in width and 
accommodate two-way travel, with vehicles exiting the Project site placed 
under stop control. 

• The traffic signals at the Route 20/Route 131 Interchange should be retimed. 
The retiming of the signal will involve reducing the cycle length from 122 
seconds to 90 seconds and reducing  the Fairgrounds Road green time while 
increasing the Route 131 off ramp green time.   

• All signs and pavement markings to be installed within the project site shall 
conform to the applicable standards of the Manual on Uniform Traffic Control 
Devices (MUTCD) 

• Signs or landscaping along the Project site driveways internal to the project 
site and at their intersections with Main Street should be designed and 
maintained so as not to restrict lines of sight. 
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5.0 Appendices 
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5.1 Traffic Volume Counts & Field Data 

  



Map Credit: Google.com

N

Sturbridge, MA

Collected on January 7 to 8, 2020 Contact: Rodney Emery

# of TMC’s: 04
BTD ID: 409_050_WT

Client: WorldTech Engineering

# of ATR’s: 02

ATR 1 (EB)
1

2

4

3
ATR 1 (WB)



Volume Report

Job 409_050_WT_ATR 1 (EB)
Area Sturbridge, MA

Location Route 20 Eastbound, between Sturbridge Host Hotel & Conference Center Driveway and Fairground Road

Tuesday, January 7, 2020

Time Time
0000 13 13 0 1200 199 199 0
0015 5 5 0 1215 187 187 0
0030 6 6 0 1230 167 167 0
0045 6 30 6 30 0 0 1245 176 729 176 729 0 0
0100 2 2 0 1300 178 178 0
0115 8 8 0 1315 202 202 0
0130 2 2 0 1330 188 188 0
0145 4 16 4 16 0 0 1345 210 778 210 778 0 0
0200 6 6 0 1400 244 244 0
0215 12 12 0 1415 232 232 0
0230 8 8 0 1430 243 243 0
0245 13 39 13 39 0 0 1445 208 927 208 927 0 0
0300 3 3 0 1500 227 227 0
0315 6 6 0 1515 228 228 0
0330 18 18 0 1530 264 264 0
0345 14 41 14 41 0 0 1545 244 963 244 963 0 0
0400 16 16 0 1600 202 202 0
0415 26 26 0 1615 252 252 0
0430 44 44 0 1630 242 242 0
0445 63 149 63 149 0 0 1645 193 889 193 889 0 0
0500 69 69 0 1700 214 214 0
0515 105 105 0 1715 211 211 0
0530 114 114 0 1730 162 162 0
0545 126 414 126 414 0 0 1745 168 755 168 755 0 0
0600 164 164 0 1800 169 169 0
0615 192 192 0 1815 124 124 0
0630 205 205 0 1830 120 120 0
0645 241 802 241 802 0 0 1845 105 518 105 518 0 0
0700 220 220 0 1900 100 100 0
0715 247 247 0 1915 101 101 0
0730 254 254 0 1930 94 94 0
0745 270 991 270 991 0 0 1945 86 381 86 381 0 0
0800 231 231 0 2000 75 75 0
0815 232 232 0 2015 61 61 0
0830 260 260 0 2030 56 56 0
0845 215 938 215 938 0 0 2045 68 260 68 260 0 0
0900 181 181 0 2100 72 72 0
0915 184 184 0 2115 71 71 0
0930 165 165 0 2130 53 53 0
0945 165 695 165 695 0 0 2145 49 245 49 245 0 0
1000 134 134 0 2200 41 41 0
1015 186 186 0 2215 34 34 0
1030 152 152 0 2230 30 30 0
1045 172 644 172 644 0 0 2245 21 126 21 126 0 0
1100 171 171 0 2300 29 29 0
1115 179 179 0 2315 15 15 0
1130 178 178 0 2330 9 9 0
1145 174 702 174 702 0 0 2345 7 60 7 60 0 0

Total 12092 12092 0

Total EB Total EB



Volume Report

Job 409_050_WT_ATR 1 (EB)
Area Sturbridge, MA

Location Route 20 Eastbound, between Sturbridge Host Hotel & Conference Center Driveway and Fairground Road

Wednesday, January 8, 2020

Time Time
0000 6 6 0 1200 185 185 0
0015 12 12 0 1215 161 161 0
0030 5 5 0 1230 144 144 0
0045 7 30 7 30 0 0 1245 162 652 162 652 0 0
0100 8 8 0 1300 174 174 0
0115 4 4 0 1315 185 185 0
0130 5 5 0 1330 168 168 0
0145 4 21 4 21 0 0 1345 149 676 149 676 0 0
0200 11 11 0 1400 204 204 0
0215 9 9 0 1415 213 213 0
0230 10 10 0 1430 220 220 0
0245 10 40 10 40 0 0 1445 174 811 174 811 0 0
0300 9 9 0 1500 227 227 0
0315 9 9 0 1515 215 215 0
0330 16 16 0 1530 300 300 0
0345 18 52 18 52 0 0 1545 282 1024 282 1024 0 0
0400 22 22 0 1600 230 230 0
0415 22 22 0 1615 174 174 0
0430 33 33 0 1630 229 229 0
0445 41 118 41 118 0 0 1645 203 836 203 836 0 0
0500 47 47 0 1700 223 223 0
0515 98 98 0 1715 186 186 0
0530 97 97 0 1730 178 178 0
0545 105 347 105 347 0 0 1745 157 744 157 744 0 0
0600 142 142 0 1800 151 151 0
0615 140 140 0 1815 143 143 0
0630 164 164 0 1830 111 111 0
0645 193 639 193 639 0 0 1845 148 553 148 553 0 0
0700 202 202 0 1900 114 114 0
0715 233 233 0 1915 91 91 0
0730 233 233 0 1930 96 96 0
0745 237 905 237 905 0 0 1945 89 390 89 390 0 0
0800 237 237 0 2000 91 91 0
0815 203 203 0 2015 95 95 0
0830 218 218 0 2030 84 84 0
0845 183 841 183 841 0 0 2045 77 347 77 347 0 0
0900 152 152 0 2100 63 63 0
0915 165 165 0 2115 78 78 0
0930 140 140 0 2130 38 38 0
0945 148 605 148 605 0 0 2145 41 220 41 220 0 0
1000 154 154 0 2200 40 40 0
1015 142 142 0 2215 31 31 0
1030 168 168 0 2230 17 17 0
1045 175 639 175 639 0 0 2245 26 114 26 114 0 0
1100 167 167 0 2300 28 28 0
1115 168 168 0 2315 12 12 0
1130 125 125 0 2330 5 5 0
1145 141 601 141 601 0 0 2345 9 54 9 54 0 0

Total 11259 11259 0

Total EB Total EB



Volume Report

Job 409_050_WT_ATR 1 (WB)
Area Sturbridge, MA

Location Route 20 Westbound, between Sturbridge Host Hotel & Conference Center Driveway and Fairground Road

Tuesday, January 7, 2020

Time Time
0000 19 19 0 1200 225 225 0
0015 17 17 0 1215 215 215 0
0030 16 16 0 1230 183 183 0
0045 7 59 7 59 0 0 1245 209 832 209 832 0 0
0100 8 8 0 1300 200 200 0
0115 8 8 0 1315 207 207 0
0130 3 3 0 1330 239 239 0
0145 7 26 7 26 0 0 1345 213 859 213 859 0 0
0200 6 6 0 1400 218 218 0
0215 6 6 0 1415 240 240 0
0230 4 4 0 1430 267 267 0
0245 4 20 4 20 0 0 1445 265 990 265 990 0 0
0300 8 8 0 1500 278 278 0
0315 5 5 0 1515 269 269 0
0330 7 7 0 1530 315 315 0
0345 4 24 4 24 0 0 1545 347 1209 347 1209 0 0
0400 7 7 0 1600 325 325 0
0415 12 12 0 1615 353 353 0
0430 7 7 0 1630 298 298 0
0445 22 48 22 48 0 0 1645 318 1294 318 1294 0 0
0500 13 13 0 1700 308 308 0
0515 22 22 0 1715 316 316 0
0530 25 25 0 1730 300 300 0
0545 47 107 47 107 0 0 1745 290 1214 290 1214 0 0
0600 49 49 0 1800 247 247 0
0615 72 72 0 1815 188 188 0
0630 116 116 0 1830 173 173 0
0645 176 413 176 413 0 0 1845 158 766 158 766 0 0
0700 175 175 0 1900 153 153 0
0715 132 132 0 1915 141 141 0
0730 155 155 0 1930 126 126 0
0745 175 637 175 637 0 0 1945 128 548 128 548 0 0
0800 175 175 0 2000 101 101 0
0815 201 201 0 2015 103 103 0
0830 148 148 0 2030 93 93 0
0845 147 671 147 671 0 0 2045 94 391 94 391 0 0
0900 161 161 0 2100 99 99 0
0915 125 125 0 2115 80 80 0
0930 141 141 0 2130 52 52 0
0945 124 551 124 551 0 0 2145 42 273 42 273 0 0
1000 134 134 0 2200 53 53 0
1015 151 151 0 2215 39 39 0
1030 130 130 0 2230 49 49 0
1045 171 586 171 586 0 0 2245 32 173 32 173 0 0
1100 163 163 0 2300 35 35 0
1115 172 172 0 2315 28 28 0
1130 167 167 0 2330 29 29 0
1145 238 740 238 740 0 0 2345 20 112 20 112 0 0

Total 12543 12543 0

Total WB Total WB



Volume Report

Job 409_050_WT_ATR 1 (WB)
Area Sturbridge, MA

Location Route 20 Westbound, between Sturbridge Host Hotel & Conference Center Driveway and Fairground Road

Wednesday, January 8, 2020

Time Time
0000 25 25 0 1200 207 207 0
0015 15 15 0 1215 200 200 0
0030 13 13 0 1230 228 228 0
0045 18 71 18 71 0 0 1245 209 844 209 844 0 0
0100 14 14 0 1300 209 209 0
0115 11 11 0 1315 212 212 0
0130 6 6 0 1330 253 253 0
0145 11 42 11 42 0 0 1345 217 891 217 891 0 0
0200 5 5 0 1400 215 215 0
0215 8 8 0 1415 228 228 0
0230 5 5 0 1430 240 240 0
0245 6 24 6 24 0 0 1445 258 941 258 941 0 0
0300 6 6 0 1500 264 264 0
0315 4 4 0 1515 271 271 0
0330 7 7 0 1530 332 332 0
0345 6 23 6 23 0 0 1545 351 1218 351 1218 0 0
0400 7 7 0 1600 330 330 0
0415 6 6 0 1615 336 336 0
0430 11 11 0 1630 335 335 0
0445 15 39 15 39 0 0 1645 332 1333 332 1333 0 0
0500 18 18 0 1700 362 362 0
0515 21 21 0 1715 324 324 0
0530 26 26 0 1730 310 310 0
0545 47 112 47 112 0 0 1745 268 1264 268 1264 0 0
0600 51 51 0 1800 299 299 0
0615 62 62 0 1815 203 203 0
0630 84 84 0 1830 204 204 0
0645 158 355 158 355 0 0 1845 169 875 169 875 0 0
0700 158 158 0 1900 177 177 0
0715 146 146 0 1915 142 142 0
0730 147 147 0 1930 122 122 0
0745 181 632 181 632 0 0 1945 122 563 122 563 0 0
0800 185 185 0 2000 111 111 0
0815 187 187 0 2015 118 118 0
0830 188 188 0 2030 90 90 0
0845 149 709 149 709 0 0 2045 89 408 89 408 0 0
0900 122 122 0 2100 60 60 0
0915 141 141 0 2115 84 84 0
0930 134 134 0 2130 51 51 0
0945 147 544 147 544 0 0 2145 44 239 44 239 0 0
1000 132 132 0 2200 41 41 0
1015 128 128 0 2215 50 50 0
1030 156 156 0 2230 34 34 0
1045 190 606 190 606 0 0 2245 30 155 30 155 0 0
1100 160 160 0 2300 32 32 0
1115 152 152 0 2315 24 24 0
1130 206 206 0 2330 19 19 0
1145 205 723 205 723 0 0 2345 21 96 21 96 0 0

Total 12707 12707 0

Total WB Total WB



Classification Report

Job # 409_050_WT_ATR 1 (EB)
Area Sturbridge, MA

Location Route 20 Eastbound, between Sturbridge Host Hotel & Conference Center Driveway and Fairground Road
Direction Eastbound

Tuesday, January 7, 2020

Time Total Class Class Class Class Class Class Class Class Class Class Class Class Class
1 2 3 4 5 6 7 8 9 10 11 12 13

Motorcycle Passenger Car
Vans, Pick up 

Trucks
Bus 2 Axle 6 Tires 3 Axle Unit

4 Axles or more 
Unit

3 or 4 Axle 
Trailer

5 Axle Trailer
6 Axle or more 

Trailer
5 Axle or less 
Multi-Trailer

6 Axle Multi-
Trailer

7 Axle or more 
Multi-Trailer

0000 30 0 26 2 0 0 1 0 0 1 0 0 0 0
0100 16 0 12 2 0 0 0 1 0 0 1 0 0 0
0200 39 1 26 5 1 1 4 0 0 1 0 0 0 0
0300 41 0 33 6 1 0 0 0 0 0 0 0 0 1
0400 149 0 98 40 1 2 6 1 0 0 0 0 0 1
0500 414 0 286 94 2 10 9 7 0 1 0 0 0 5
0600 802 0 593 145 2 12 15 15 7 3 3 0 1 6
0700 991 1 816 107 9 12 15 13 9 5 1 0 0 3
0800 938 0 749 120 17 14 17 7 7 2 1 0 0 4
0900 695 1 577 78 4 7 14 6 1 2 1 0 0 4
1000 644 0 503 94 4 8 11 11 4 8 1 0 0 0
1100 702 2 547 103 4 12 19 7 5 2 1 0 0 0
1200 729 1 573 109 7 6 13 6 1 6 2 0 0 5
1300 778 3 632 98 2 11 16 9 1 5 0 0 0 1
1400 927 0 771 102 5 17 13 7 4 5 1 0 0 2
1500 963 2 774 130 18 12 12 8 6 1 0 0 0 0
1600 889 0 693 148 5 15 18 5 1 3 0 0 0 1
1700 755 0 616 103 5 11 8 9 2 1 0 0 0 0
1800 518 0 422 75 2 5 8 2 1 3 0 0 0 0
1900 381 0 338 32 1 2 5 3 0 0 0 0 0 0
2000 260 0 216 39 1 2 1 0 0 0 0 0 0 1
2100 245 0 209 29 1 2 2 0 1 1 0 0 0 0
2200 126 0 110 14 0 0 1 1 0 0 0 0 0 0
2300 60 0 48 10 0 1 0 0 0 0 1 0 0 0
Total 12092 11 9668 1685 92 162 208 118 50 50 13 0 1 34

100.00% 0.09% 79.95% 13.93% 0.76% 1.34% 1.72% 0.98% 0.41% 0.41% 0.11% 0.00% 0.01% 0.28%



Classification Report

Job # 409_050_WT_ATR 1 (EB)
Area Sturbridge, MA

Location Route 20 Eastbound, between Sturbridge Host Hotel & Conference Center Driveway and Fairground Road
Direction Eastbound

Wednesday, January 8, 2020

Time Total Class Class Class Class Class Class Class Class Class Class Class Class Class
1 2 3 4 5 6 7 8 9 10 11 12 13

Motorcycle Passenger Car
Vans, Pick up 

Trucks
Bus 2 Axle 6 Tires 3 Axle Unit

4 Axles or more 
Unit

3 or 4 Axle 
Trailer

5 Axle Trailer
6 Axle or more 

Trailer
5 Axle or less 
Multi-Trailer

6 Axle Multi-
Trailer

7 Axle or more 
Multi-Trailer

0000 30 0 27 3 0 0 0 0 0 0 0 0 0 0
0100 21 0 16 2 0 1 1 0 0 0 1 0 0 0
0200 40 0 28 9 0 0 2 1 0 0 0 0 0 0
0300 52 0 37 11 1 0 2 1 0 0 0 0 0 0
0400 118 1 56 25 2 0 2 32 0 0 0 0 0 0
0500 347 2 164 60 1 3 1 110 0 2 1 0 0 3
0600 639 6 343 74 2 9 4 173 4 4 4 0 0 16
0700 905 1 741 88 5 13 6 28 3 7 2 0 0 11
0800 841 1 700 84 19 8 3 18 3 3 0 0 0 2
0900 605 1 499 70 5 6 5 12 2 0 1 0 0 4
1000 639 1 531 74 10 6 4 6 2 4 0 0 0 1
1100 601 2 441 83 0 11 6 45 0 2 5 0 0 6
1200 652 11 391 81 5 11 7 132 0 7 2 0 0 5
1300 676 5 424 72 7 15 5 127 1 6 2 0 0 12
1400 811 0 646 97 7 7 12 30 2 2 1 0 1 6
1500 1024 1 803 147 14 12 20 19 4 1 1 0 0 2
1600 836 1 675 115 1 11 21 7 1 1 1 0 0 2
1700 744 0 614 96 7 7 6 9 2 2 1 0 0 0
1800 553 1 472 60 0 4 7 3 4 2 0 0 0 0
1900 390 0 336 40 3 3 3 4 1 0 0 0 0 0
2000 347 1 303 30 5 3 2 1 1 1 0 0 0 0
2100 220 0 182 33 3 1 0 1 0 0 0 0 0 0
2200 114 0 105 8 0 1 0 0 0 0 0 0 0 0
2300 54 0 43 9 0 0 2 0 0 0 0 0 0 0
Total 11259 35 8577 1371 97 132 121 759 30 44 22 0 1 70

100.00% 0.31% 76.18% 12.18% 0.86% 1.17% 1.07% 6.74% 0.27% 0.39% 0.20% 0.00% 0.01% 0.62%



Classification Report

Job # 409_050_WT_ATR 1 (WB)
Area Sturbridge, MA

Location Route 20 Westbound, between Sturbridge Host Hotel & Conference Center Driveway and Fairground Road
Direction Westbound

Tuesday, January 7, 2020

Time Total Class Class Class Class Class Class Class Class Class Class Class Class Class
1 2 3 4 5 6 7 8 9 10 11 12 13

Motorcycle Passenger Car
Vans, Pick up 

Trucks
Bus 2 Axle 6 Tires 3 Axle Unit

4 Axles or more 
Unit

3 or 4 Axle 
Trailer

5 Axle Trailer
6 Axle or more 

Trailer
5 Axle or less 
Multi-Trailer

6 Axle Multi-
Trailer

7 Axle or more 
Multi-Trailer

0000 59 0 47 5 1 1 0 5 0 0 0 0 0 0
0100 26 0 22 2 0 1 0 1 0 0 0 0 0 0
0200 20 0 14 0 1 1 0 0 0 2 1 1 0 0
0300 24 0 13 4 2 2 0 1 0 2 0 0 0 0
0400 48 1 25 8 0 3 2 6 0 1 2 0 0 0
0500 107 1 54 26 0 2 0 21 0 2 1 0 0 0
0600 413 9 216 67 12 13 7 83 1 2 2 0 0 1
0700 637 11 356 115 12 15 5 110 2 8 1 0 0 2
0800 671 8 412 128 12 24 6 75 0 2 2 0 0 2
0900 551 6 351 102 8 19 4 59 0 2 0 0 0 0
1000 586 3 406 82 6 16 13 46 3 4 6 0 0 1
1100 740 10 541 111 7 20 2 41 1 6 1 0 0 0
1200 832 3 636 126 5 10 9 33 2 6 0 1 0 1
1300 859 6 658 97 21 16 14 36 2 7 0 1 0 1
1400 990 5 732 160 12 18 8 50 2 1 0 0 0 2
1500 1209 20 898 168 11 22 15 60 7 1 2 0 0 5
1600 1294 27 961 169 8 22 7 89 6 1 0 0 0 4
1700 1214 33 900 136 0 10 7 120 2 2 1 0 0 3
1800 766 8 553 79 1 10 4 102 0 2 2 0 0 5
1900 548 6 402 62 6 8 1 59 0 1 1 0 0 2
2000 391 0 291 43 3 5 2 47 0 0 0 0 0 0
2100 273 0 208 21 1 2 2 38 0 1 0 0 0 0
2200 173 0 135 16 0 0 0 21 0 0 1 0 0 0
2300 112 0 85 15 0 0 0 12 0 0 0 0 0 0
Total 12543 157 8916 1742 129 240 108 1115 28 53 23 3 0 29

100.00% 1.25% 71.08% 13.89% 1.03% 1.91% 0.86% 8.89% 0.22% 0.42% 0.18% 0.02% 0.00% 0.23%



Classification Report

Job # 409_050_WT_ATR 1 (WB)
Area Sturbridge, MA

Location Route 20 Westbound, between Sturbridge Host Hotel & Conference Center Driveway and Fairground Road
Direction Westbound

Wednesday, January 8, 2020

Time Total Class Class Class Class Class Class Class Class Class Class Class Class Class
1 2 3 4 5 6 7 8 9 10 11 12 13

Motorcycle Passenger Car
Vans, Pick up 

Trucks
Bus 2 Axle 6 Tires 3 Axle Unit

4 Axles or more 
Unit

3 or 4 Axle 
Trailer

5 Axle Trailer
6 Axle or more 

Trailer
5 Axle or less 
Multi-Trailer

6 Axle Multi-
Trailer

7 Axle or more 
Multi-Trailer

0000 71 2 59 5 0 1 0 4 0 0 0 0 0 0
0100 42 0 34 2 0 1 0 5 0 0 0 0 0 0
0200 24 0 17 2 1 0 2 2 0 0 0 0 0 0
0300 23 0 10 6 1 1 3 0 0 1 1 0 0 0
0400 39 0 20 6 2 1 3 6 0 0 1 0 0 0
0500 112 0 60 22 2 2 2 18 1 3 1 0 0 1
0600 355 5 192 62 11 10 8 60 0 5 2 0 0 0
0700 632 14 375 101 9 16 5 109 0 2 0 0 0 1
0800 709 9 432 119 15 23 13 89 1 5 1 0 0 2
0900 544 1 373 83 7 19 5 48 0 5 3 0 0 0
1000 606 1 428 93 11 20 8 37 1 4 1 0 0 2
1100 723 2 527 109 9 18 8 45 0 1 4 0 0 0
1200 844 0 665 110 9 15 14 25 1 4 1 0 0 0
1300 891 13 669 121 20 18 5 32 6 5 1 0 0 1
1400 941 3 715 129 13 23 5 49 2 1 0 0 0 1
1500 1218 15 857 238 11 17 11 61 3 2 0 0 0 3
1600 1333 16 982 172 6 19 9 117 6 0 3 0 0 3
1700 1264 20 951 138 3 14 4 120 5 0 0 0 0 9
1800 875 14 654 83 4 12 3 97 2 1 1 0 0 4
1900 563 5 411 52 0 7 1 84 2 0 0 0 0 1
2000 408 0 298 49 0 7 1 51 0 1 0 0 0 1
2100 239 2 169 29 1 4 1 32 0 0 0 0 0 1
2200 155 0 117 15 0 1 0 21 0 1 0 0 0 0
2300 96 0 72 9 0 2 0 13 0 0 0 0 0 0
Total 12707 122 9087 1755 135 251 111 1125 30 41 20 0 0 30

100.00% 0.96% 71.51% 13.81% 1.06% 1.98% 0.87% 8.85% 0.24% 0.32% 0.16% 0.00% 0.00% 0.24%



Speed Report

Job 409_050_WT_ATR 1 (EB)
Area Sturbridge, MA
Location Route 20 Eastbound, between Sturbridge Host Hotel & Conference Center Driveway and Fairground Road
Dir Eastbound
Tuesday, January 7, 2020

Time Total
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

0000 30 0 0 0 1 0 2 13 13 1 0 0 0 0 0 0 0
0100 16 0 0 0 1 1 1 7 5 1 0 0 0 0 0 0 0
0200 39 0 0 0 0 1 7 17 10 4 0 0 0 0 0 0 0
0300 41 0 0 0 0 0 2 18 14 6 1 0 0 0 0 0 0
0400 149 0 0 0 0 0 14 42 69 19 5 0 0 0 0 0 0
0500 414 0 0 0 3 2 29 161 167 43 8 1 0 0 0 0 0
0600 802 0 1 2 18 48 153 338 200 39 3 0 0 0 0 0 0
0700 991 0 6 18 36 73 183 429 204 37 5 0 0 0 0 0 0
0800 938 0 0 2 14 35 169 396 265 52 5 0 0 0 0 0 0
0900 695 0 1 1 3 14 103 305 222 42 3 1 0 0 0 0 0
1000 644 0 0 1 2 21 83 269 216 44 6 2 0 0 0 0 0
1100 702 0 2 7 6 15 100 344 190 37 1 0 0 0 0 0 0
1200 729 0 0 1 2 12 96 341 233 42 1 1 0 0 0 0 0
1300 778 0 0 3 0 40 143 384 167 39 2 0 0 0 0 0 0
1400 927 0 2 5 14 64 205 379 207 49 2 0 0 0 0 0 0
1500 963 0 0 4 11 34 196 419 245 51 3 0 0 0 0 0 0
1600 889 0 1 1 5 38 189 401 208 40 6 0 0 0 0 0 0
1700 755 0 0 2 7 38 172 347 168 20 0 1 0 0 0 0 0
1800 518 0 0 5 1 12 84 250 137 28 1 0 0 0 0 0 0
1900 381 0 1 2 1 12 56 168 117 22 2 0 0 0 0 0 0
2000 260 0 1 0 0 8 18 96 117 19 1 0 0 0 0 0 0
2100 245 0 0 0 1 3 24 103 96 16 1 1 0 0 0 0 0
2200 126 0 0 0 0 2 11 48 53 11 0 1 0 0 0 0 0
2300 60 0 0 0 0 0 7 22 28 3 0 0 0 0 0 0 0
Total 12092 0 15 54 126 473 2047 5297 3351 665 56 8 0 0 0 0 0

100.00% 0.00% 0.12% 0.45% 1.04% 3.91% 16.93% 43.81% 27.71% 5.50% 0.46% 0.07% 0.00% 0.00% 0.00% 0.00% 0.00%

Maximum = 54.0 mph, Minimum = 6.2 mph, Mean = 33.0 mph
85% Speed = 37.64 mph, 95% Speed = 40.49 mph, Median = 33.27 mph
10 mph Pace = 29 - 39, Number in Pace = 9051 (74.85%)
Variance = 24.40, Standard Deviation = 4.94 mph

Speed Bins (mph)



Speed Report

Job 409_050_WT_ATR 1 (EB)
Area Sturbridge, MA
Location Route 20 Eastbound, between Sturbridge Host Hotel & Conference Center Driveway and Fairground Road
Dir Eastbound
Wednesday, January 8, 2020

Time Total
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

0000 30 0 0 0 0 0 3 15 12 0 0 0 0 0 0 0 0
0100 21 0 0 1 0 0 5 9 6 0 0 0 0 0 0 0 0
0200 40 0 0 0 0 0 2 20 15 3 0 0 0 0 0 0 0
0300 52 0 0 0 0 0 8 12 29 3 0 0 0 0 0 0 0
0400 118 0 0 0 0 0 7 45 49 11 5 1 0 0 0 0 0
0500 347 0 0 0 0 4 44 174 102 21 2 0 0 0 0 0 0
0600 639 0 0 0 8 40 141 290 137 22 1 0 0 0 0 0 0
0700 905 0 1 9 32 77 171 414 183 16 2 0 0 0 0 0 0
0800 841 0 2 1 10 37 124 364 266 36 1 0 0 0 0 0 0
0900 605 0 2 1 1 14 51 315 191 27 3 0 0 0 0 0 0
1000 639 0 0 1 1 15 83 303 203 29 3 1 0 0 0 0 0
1100 601 0 1 8 4 9 85 270 199 22 2 1 0 0 0 0 0
1200 652 0 3 0 1 28 114 285 166 48 6 1 0 0 0 0 0
1300 676 0 4 1 3 16 135 303 175 39 0 0 0 0 0 0 0
1400 811 0 2 7 17 47 171 352 178 36 1 0 0 0 0 0 0
1500 1024 0 1 5 28 105 241 399 206 37 2 0 0 0 0 0 0
1600 836 0 1 0 8 19 132 371 247 54 4 0 0 0 0 0 0
1700 744 0 4 3 18 37 123 352 171 31 5 0 0 0 0 0 0
1800 553 0 1 0 3 29 100 247 153 20 0 0 0 0 0 0 0
1900 390 0 0 0 1 10 59 161 131 23 4 1 0 0 0 0 0
2000 347 0 1 0 0 9 34 164 117 21 1 0 0 0 0 0 0
2100 220 0 0 0 0 1 22 93 78 26 0 0 0 0 0 0 0
2200 114 0 0 0 0 2 9 46 36 18 3 0 0 0 0 0 0
2300 54 0 0 0 0 0 5 24 18 7 0 0 0 0 0 0 0
Total 11259 0 23 37 135 499 1869 5028 3068 550 45 5 0 0 0 0 0

100.00% 0.00% 0.20% 0.33% 1.20% 4.43% 16.60% 44.66% 27.25% 4.88% 0.40% 0.04% 0.00% 0.00% 0.00% 0.00% 0.00%

Maximum = 54.1 mph, Minimum = 6.6 mph, Mean = 32.8 mph
85% Speed = 37.36 mph, 95% Speed = 40.15 mph, Median = 33.22 mph
10 mph Pace = 28 - 38, Number in Pace = 8496 (75.46%)
Variance = 24.32, Standard Deviation = 4.93 mph

Speed Bins (mph)



Speed Report

Job 409_050_WT_ATR 1 (WB)
Area Sturbridge, MA
Location Route 20 Westbound, between Sturbridge Host Hotel & Conference Center Driveway and Fairground Road
Dir Westbound
Tuesday, January 7, 2020

Time Total
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

0000 59 0 0 1 1 2 6 19 21 9 0 0 0 0 0 0 0
0100 26 0 0 1 0 0 2 13 5 4 0 0 0 0 1 0 0
0200 20 0 0 1 1 0 4 3 8 0 2 1 0 0 0 0 0
0300 24 0 0 0 0 0 2 8 8 5 1 0 0 0 0 0 0
0400 48 0 0 1 1 2 3 14 21 5 1 0 0 0 0 0 0
0500 107 0 0 3 1 2 8 24 44 24 1 0 0 0 0 0 0
0600 413 0 0 19 11 22 42 138 121 50 9 1 0 0 0 0 0
0700 637 0 0 25 11 52 129 180 163 67 10 0 0 0 0 0 0
0800 671 0 1 26 17 62 138 217 151 59 0 0 0 0 0 0 0
0900 551 0 2 22 13 21 127 179 135 45 6 1 0 0 0 0 0
1000 586 0 0 25 12 42 94 209 160 41 2 1 0 0 0 0 0
1100 740 0 1 45 21 79 171 232 159 30 1 0 1 0 0 0 0
1200 832 0 0 52 29 65 166 291 173 50 6 0 0 0 0 0 0
1300 859 0 0 43 24 85 208 321 138 29 10 1 0 0 0 0 0
1400 990 0 1 34 35 85 273 353 171 36 2 0 0 0 0 0 0
1500 1209 0 0 32 20 112 344 469 202 29 1 0 0 0 0 0 0
1600 1294 0 0 33 43 167 387 394 226 38 6 0 0 0 0 0 0
1700 1214 0 2 37 34 145 353 426 180 32 4 1 0 0 0 0 0
1800 766 0 1 25 14 58 142 280 206 38 1 1 0 0 0 0 0
1900 548 0 0 27 17 37 82 211 144 27 3 0 0 0 0 0 0
2000 391 0 0 18 5 6 65 140 126 29 1 0 1 0 0 0 0
2100 273 0 0 15 5 4 22 101 99 20 6 1 0 0 0 0 0
2200 173 0 1 16 1 1 16 74 50 14 0 0 0 0 0 0 0
2300 112 0 0 4 0 2 8 33 52 12 1 0 0 0 0 0 0
Total 12543 0 9 505 316 1051 2792 4329 2763 693 74 8 2 0 1 0 0

100.00% 0.00% 0.07% 4.03% 2.52% 8.38% 22.26% 34.51% 22.03% 5.52% 0.59% 0.06% 0.02% 0.00% 0.01% 0.00% 0.00%

Maximum = 69.3 mph, Minimum = 6.7 mph, Mean = 31.1 mph
85% Speed = 37.41 mph, 95% Speed = 40.49 mph, Median = 31.93 mph
10 mph Pace = 28 - 38, Number in Pace = 7685 (61.27%)
Variance = 44.85, Standard Deviation = 6.70 mph

Speed Bins (mph)



Speed Report

Job 409_050_WT_ATR 1 (WB)
Area Sturbridge, MA
Location Route 20 Westbound, between Sturbridge Host Hotel & Conference Center Driveway and Fairground Road
Dir Westbound
Wednesday, January 8, 2020

Time Total
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

0000 71 0 0 3 2 3 7 24 27 5 0 0 0 0 0 0 0
0100 42 0 0 0 0 2 7 15 13 4 0 0 1 0 0 0 0
0200 24 0 0 1 1 1 3 13 4 1 0 0 0 0 0 0 0
0300 23 0 0 0 0 0 1 14 7 1 0 0 0 0 0 0 0
0400 39 0 0 0 1 2 7 14 10 5 0 0 0 0 0 0 0
0500 112 0 0 5 0 2 9 36 45 12 2 1 0 0 0 0 0
0600 355 0 1 16 7 9 46 129 115 27 5 0 0 0 0 0 0
0700 632 0 2 26 4 28 67 226 189 81 8 1 0 0 0 0 0
0800 709 0 0 27 24 64 152 216 173 44 7 2 0 0 0 0 0
0900 544 0 1 19 11 31 89 182 145 56 10 0 0 0 0 0 0
1000 606 0 0 25 12 50 110 192 153 51 9 4 0 0 0 0 0
1100 723 0 2 29 14 49 159 238 168 55 9 0 0 0 0 0 0
1200 844 0 1 55 21 82 205 279 146 51 3 1 0 0 0 0 0
1300 891 0 1 42 32 84 217 322 147 39 7 0 0 0 0 0 0
1400 941 0 1 33 34 83 269 326 153 33 8 1 0 0 0 0 0
1500 1218 0 0 39 63 200 303 382 190 38 3 0 0 0 0 0 0
1600 1333 0 0 36 36 179 397 433 222 29 1 0 0 0 0 0 0
1700 1264 0 0 32 27 139 367 483 189 27 0 0 0 0 0 0 0
1800 875 0 0 23 23 85 195 332 186 29 2 0 0 0 0 0 0
1900 563 0 0 29 8 16 75 223 163 46 2 0 1 0 0 0 0
2000 408 0 0 23 8 12 56 166 113 26 4 0 0 0 0 0 0
2100 239 0 0 17 4 4 21 101 71 20 1 0 0 0 0 0 0
2200 155 0 1 7 1 1 8 61 52 21 3 0 0 0 0 0 0
2300 96 0 1 3 0 1 5 26 45 13 2 0 0 0 0 0 0
Total 12707 0 11 490 333 1127 2775 4433 2726 714 86 10 2 0 0 0 0

100.00% 0.00% 0.09% 3.86% 2.62% 8.87% 21.84% 34.89% 21.45% 5.62% 0.68% 0.08% 0.02% 0.00% 0.00% 0.00% 0.00%

Maximum = 59.1 mph, Minimum = 8.4 mph, Mean = 31.1 mph
85% Speed = 37.41 mph, 95% Speed = 40.66 mph, Median = 31.93 mph
10 mph Pace = 28 - 38, Number in Pace = 7685 (60.48%)
Variance = 44.92, Standard Deviation = 6.70 mph

Speed Bins (mph)



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 0 0 0 0 0 0 3 1 9 238 0 0 0 161 14
7:15 AM 0 0 0 0 0 0 0 4 0 8 261 0 0 0 123 22
7:30 AM 0 0 0 0 0 0 0 2 1 11 272 0 0 0 130 36
7:45 AM 0 0 0 0 0 0 0 3 0 8 279 0 0 0 151 34
8:00 AM 0 0 0 0 0 0 0 4 0 7 253 0 0 0 149 40
8:15 AM 0 0 0 0 0 0 0 1 0 9 251 0 0 0 172 29
8:30 AM 0 0 0 0 0 0 0 3 1 9 265 0 0 0 138 15
8:45 AM 0 0 0 0 0 0 0 0 1 8 232 0 0 0 133 17
9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 0 0 0 0 0 0 15 0 7 218 0 0 0 314 12
4:15 PM 0 0 0 0 0 0 0 39 1 6 262 0 0 0 343 14
4:30 PM 0 0 0 0 0 0 0 18 1 5 247 0 0 0 303 10
4:45 PM 0 0 0 0 0 0 0 11 1 9 193 0 0 0 319 9
5:00 PM 0 0 0 0 0 0 0 21 0 5 207 0 0 0 313 6
5:15 PM 0 0 0 0 0 0 0 18 1 15 204 0 1 0 308 10
5:30 PM 0 0 0 0 0 0 0 8 2 6 168 0 0 0 293 7
5:45 PM 0 0 0 0 0 0 0 10 3 5 163 0 0 0 270 12
6:00 PM

AM PEAK HOUR

7:30 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:30 AM 0 0 0 0 0 0 0 10 1 35 1055 0 0 0 602 139

PHF

HV % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 10.0% 0.0% 11.4% 3.2% 0.0% 0.0% 0.0% 6.3% 0.7%

PM PEAK HOUR

4:00 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:00 PM 0 0 0 0 0 0 0 83 3 27 920 0 0 0 1279 45

PHF

HV % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.2% 0.0% 0.0% 2.4% 0.0% 0.0% 0.0% 1.1% 8.9%

Route 20 (Main Street)
Westbound

PASSENGER CARS & HEAVY VEHICLES COMBINED

Westbound

Northbound Southbound

Sturbridge Host Hotel & Conf. Center Drive Route 20 (Main Street) Route 20 (Main Street)

Northbound Southbound Eastbound

Northbound

0.92

Westbound

0.00 0.63 0.95

Southbound Eastbound

0.00 0.53 0.93

Sturbridge Host Hotel & Conf. Center Drive Route 20 (Main Street) Route 20 (Main Street)
Northbound Westbound

0.88

Sturbridge Host Hotel & Conf. Center Drive Route 20 (Main Street) Route 20 (Main Street)

Southbound Eastbound

Rodney Emery

409_050_WT

Location 1

Sturbridge, MA

Route 20 (Main Street)

Sturbridge Hotel & Conf. Driveway

Eastbound
Sturbridge Host Hotel & Conf. Center Drive Route 20 (Main Street)

1/7/2020

Tuesday

Mostly Cloudy, 40°F

1/12/2020, 10:16 AM, 409_TMC 1



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 0 0 0 0 0 0 0 0 0 5 0 0 0 8 0
7:15 AM 0 0 0 0 0 0 0 1 0 1 6 0 0 0 7 2
7:30 AM 0 0 0 0 0 0 0 0 0 4 10 0 0 0 7 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 6 0 0 0 10 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 10 0 0 0 8 0
8:15 AM 0 0 0 0 0 0 0 1 0 0 8 0 0 0 13 1
8:30 AM 0 0 0 0 0 0 0 1 0 1 20 0 0 0 6 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 5 0 0 0 7 1
9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 0 0 0 0 0 0 1 0 0 8 0 0 0 3 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 4 0 0 0 4 2
4:30 PM 0 0 0 0 0 0 0 0 0 0 4 0 0 0 4 2
4:45 PM 0 0 0 0 0 0 0 0 0 0 6 0 0 0 3 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 6 0 0 0 2 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 10 0 0 0 3 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 4 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 3 0 0 0 2 0
6:00 PM

AM PEAK HOUR

7:45 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:45 AM 0 0 0 0 0 0 0 2 0 1 44 0 0 0 37 1

PHF

PM PEAK HOUR

4:00 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:00 PM 0 0 0 0 0 0 0 1 0 0 22 0 0 0 14 4

PHF

Location 1

409_050_WT

Rodney Emery

Mostly Cloudy, 40°F

Tuesday

1/7/2020

Sturbridge Hotel & Conf. Driveway

Route 20 (Main Street)

Northbound Southbound Eastbound Westbound

Sturbridge, MA

HEAVY VEHICLES
Sturbridge Host Hotel & Conf. Center Drive Route 20 (Main Street) Route 20 (Main Street)

Sturbridge Host Hotel & Conf. Center Drive Route 20 (Main Street) Route 20 (Main Street)
Northbound Southbound Eastbound Westbound

Sturbridge Host Hotel & Conf. Center Drive Route 20 (Main Street) Route 20 (Main Street)
Northbound Southbound Eastbound Westbound

0.00 0.50 0.54 0.68

0.69 0.75

Sturbridge Host Hotel & Conf. Center Drive Route 20 (Main Street) Route 20 (Main Street)
Northbound Southbound Eastbound Westbound

0.00 0.25

1/12/2020, 10:16 AM, 409_TMC 1



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
7:00 AM 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
4:00 PM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

AM PEAK HOUR
1

7:30 AM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
8:30 AM 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0

PM PEAK HOUR
1

4:00 PM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
5:00 PM 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0

1
NOTE: Peak hour summaries here correspond to peak hours identified for passenger cars and heavy vehicles combined.

Southbound Eastbound Westbound

Northbound Southbound Eastbound Westbound

Sturbridge Host Hotel & Conf. Center Drive Route 20 (Main Street)
Northbound

Route 20 (Main Street)

Sturbridge Host Hotel & Conf. Center Drive Route 20 (Main Street) Route 20 (Main Street)

Eastbound WestboundSouthboundNorthbound

Sturbridge Host Hotel & Conf. Center Drive Route 20 (Main Street) Route 20 (Main Street)
Eastbound WestboundSouthbound

Rodney Emery

409_050_WT

Location 1

Sturbridge, MA

PEDESTRIANS & BICYCLES

Northbound

Route 20 (Main Street)

Sturbridge Hotel & Conf. Driveway

1/7/2020

Tuesday

Mostly Cloudy, 40°F

Sturbridge Host Hotel & Conf. Center Drive Route 20 (Main Street) Route 20 (Main Street)

1/12/2020, 10:16 AM, 409_TMC 1



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 0 0 0 0 0 0 2 0 2 176 60 0 0 173 3
7:15 AM 0 0 0 0 0 3 0 2 1 1 185 74 0 1 142 3
7:30 AM 0 0 0 0 0 3 0 2 0 1 164 107 0 0 164 7
7:45 AM 0 0 0 0 0 2 0 5 0 4 154 121 0 0 180 7
8:00 AM 0 0 0 0 0 0 1 4 0 4 158 91 0 1 185 3
8:15 AM 0 0 0 0 0 1 0 1 0 0 169 82 0 0 200 5
8:30 AM 0 0 0 0 0 2 1 4 0 6 134 125 0 0 149 7
8:45 AM 0 0 0 0 0 1 0 4 0 5 114 113 0 0 146 4
9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 0 0 0 0 6 5 3 0 5 121 92 0 0 323 13
4:15 PM 0 0 0 0 0 2 3 2 1 0 165 96 0 0 354 11
4:30 PM 0 0 0 0 0 3 3 2 0 5 143 99 0 0 311 19
4:45 PM 0 0 0 0 0 2 1 3 0 6 109 78 0 0 325 14
5:00 PM 0 0 0 0 0 3 5 1 0 5 110 92 0 0 318 16
5:15 PM 0 0 0 0 0 1 1 5 1 3 108 93 0 0 313 14
5:30 PM 0 0 0 0 0 3 4 4 1 4 94 69 0 0 295 13
5:45 PM 0 0 0 0 0 1 0 2 1 4 93 65 0 0 279 8
6:00 PM

AM PEAK HOUR

7:30 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:30 AM 0 0 0 0 0 6 1 12 0 9 645 401 0 1 729 22

PHF

HV % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.5% 2.7% 0.0% 0.0% 5.3% 0.0%

PM PEAK HOUR

4:00 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:00 PM 0 0 0 0 0 13 12 10 1 16 538 365 0 0 1313 57

PHF

HV % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.0% 1.4% 0.0% 0.0% 1.1% 0.0%

Route 20 (Main Street)
Westbound

PASSENGER CARS & HEAVY VEHICLES COMBINED

Westbound

Northbound Southbound

Route 131 (Main Street) Fairground Road Route 20 (Main Street) Route 20 (Main Street)

Northbound Southbound Eastbound

Northbound

0.92

Westbound

0.00 0.68 0.95

Southbound Eastbound

0.00 0.63 0.94

Route 131 (Main Street) Fairground Road Route 20 (Main Street) Route 20 (Main Street)
Northbound Westbound

0.88

Fairground Road Route 20 (Main Street) Route 20 (Main Street)

Southbound Eastbound

Route 131 (Main Street)

Rodney Emery

409_050_WT

Location 2

Sturbridge, MA

Route 20 (Main Street)

Fairground Road

Eastbound
Route 131 (Main Street) Fairground Road Route 20 (Main Street)

1/7/2020

Tuesday

Mostly Cloudy, 40°F

1/12/2020, 10:18 AM, 409_TMC 2



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 0 0 0 0 0 0 0 0 0 5 1 0 0 7 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 5 2 0 0 9 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 4 4 0 0 6 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 2 1 0 0 8 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 5 4 0 0 11 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 5 2 0 0 14 0
8:30 AM 0 0 0 0 0 1 0 0 0 0 4 16 0 0 7 1
8:45 AM 0 0 0 0 0 0 0 0 0 0 3 1 0 0 7 0
9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 0 0 0 0 0 0 0 0 0 3 3 0 0 3 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 4 0 0 0 6 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 1 2 0 0 2 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 4 0 0 0 2 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 5 4 0 0 3 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 3 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 2 1 0 0 2 0
6:00 PM

AM PEAK HOUR

7:45 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:45 AM 0 0 0 0 0 1 0 0 0 0 16 23 0 0 40 1

PHF

PM PEAK HOUR

4:00 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:00 PM 0 0 0 0 0 0 0 0 0 0 11 5 0 0 14 0

PHF

Location 2

409_050_WT

Rodney Emery

Mostly Cloudy, 40°F

Tuesday

1/7/2020

Fairground Road

Route 20 (Main Street)

Northbound Southbound Eastbound Westbound

Sturbridge, MA

HEAVY VEHICLES
Route 131 (Main Street) Fairground Road Route 20 (Main Street) Route 20 (Main Street)

Route 131 (Main Street) Fairground Road Route 20 (Main Street) Route 20 (Main Street)
Northbound Southbound Eastbound Westbound

Route 131 (Main Street) Fairground Road Route 20 (Main Street) Route 20 (Main Street)
Northbound Southbound Eastbound Westbound

0.00 0.25 0.49 0.73

0.67 0.58

Route 131 (Main Street) Fairground Road Route 20 (Main Street) Route 20 (Main Street)
Northbound Southbound Eastbound Westbound

0.00 0.00

1/12/2020, 10:18 AM, 409_TMC 2



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
7:00 AM 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 1 0 0 0 2 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
4:00 PM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

AM PEAK HOUR
1

7:30 AM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
8:30 AM 0 0 0 1 0 0 0 3 0 0 0 0 0 0 0 0

PM PEAK HOUR
1

4:00 PM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
5:00 PM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

1
NOTE: Peak hour summaries here correspond to peak hours identified for passenger cars and heavy vehicles combined.

Southbound Eastbound Westbound

Northbound Southbound Eastbound Westbound

Route 131 (Main Street) Fairground Road Route 20 (Main Street)
Northbound

Route 20 (Main Street)

Route 131 (Main Street) Fairground Road Route 20 (Main Street) Route 20 (Main Street)

Eastbound WestboundSouthboundNorthbound

Fairground Road Route 20 (Main Street) Route 20 (Main Street)
Eastbound WestboundSouthbound

Rodney Emery

409_050_WT

Location 2

Sturbridge, MA

Route 131 (Main Street)

Route 131 (Main Street)
PEDESTRIANS & BICYCLES

Northbound

Route 20 (Main Street)

Fairground Road

1/7/2020

Tuesday

Mostly Cloudy, 40°F

Fairground Road Route 20 (Main Street) Route 20 (Main Street)

1/12/2020, 10:18 AM, 409_TMC 2



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 87 0 0 0 0 0 0 0 0 176 0 1 27 89 0
7:15 AM 0 59 0 0 0 0 0 0 0 0 188 0 0 41 87 0
7:30 AM 0 57 0 0 0 0 0 0 0 0 167 0 1 48 114 0
7:45 AM 0 74 0 0 0 0 0 0 0 0 156 0 0 58 113 0
8:00 AM 0 67 0 0 0 0 0 0 0 0 158 0 0 35 122 0
8:15 AM 0 74 0 0 0 0 0 0 0 0 170 0 0 44 132 0
8:30 AM 0 63 0 0 0 0 0 0 0 0 136 0 1 62 93 0
8:45 AM 0 58 0 0 0 0 0 0 0 0 115 0 0 56 92 0
9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 109 0 0 0 0 0 0 0 0 127 0 0 74 227 0
4:15 PM 0 129 0 0 0 0 0 0 0 0 167 0 0 79 236 0
4:30 PM 0 103 0 0 0 0 0 0 0 0 146 0 0 68 227 0
4:45 PM 0 112 0 0 0 0 0 0 0 0 111 0 0 80 227 0
5:00 PM 0 102 0 0 0 0 0 0 0 0 113 0 0 60 233 0
5:15 PM 0 95 0 0 0 0 0 0 0 0 108 1 0 103 232 0
5:30 PM 0 101 0 0 0 0 0 0 0 0 97 0 0 91 207 0
5:45 PM 0 86 0 0 0 0 0 0 0 0 94 0 0 68 201 0
6:00 PM

AM PEAK HOUR

7:30 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:30 AM 0 272 0 0 0 0 0 0 0 0 651 0 1 185 481 0

PHF

HV % 0.0% 4.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.3% 0.0% 0.0% 4.9% 5.4% 0.0%

PM PEAK HOUR

4:00 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:00 PM 0 453 0 0 0 0 0 0 0 0 551 0 0 301 917 0

PHF

HV % 0.0% 0.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.0% 0.0% 0.0% 3.0% 1.2% 0.0%

Route 20 (Main Street)
Westbound

PASSENGER CARS & HEAVY VEHICLES COMBINED

Westbound

Northbound Southbound

Route 131 (Main Street) Route 20 (Main Street) Route 20 (Main Street)

Northbound Southbound Eastbound

Northbound

0.95

Westbound

0.92 0.00 0.96

Southbound Eastbound

0.88 0.00 0.97

Route 131 (Main Street) Route 20 (Main Street) Route 20 (Main Street)
Northbound Westbound

0.82

Route 20 (Main Street) Route 20 (Main Street)

Southbound Eastbound

Route 131 (Main Street)

Rodney Emery

409_050_WT

Location 3

Sturbridge, MA

Route 20 (Main Street)

Route 131 (Main Street)

Eastbound
Route 131 (Main Street) Route 20 (Main Street)

1/7/2020

Tuesday

Mostly Cloudy, 40°F

1/12/2020, 10:23 AM, 409_TMC 3



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 3 0 0 0 0 0 0 0 0 5 0 0 2 4 0
7:15 AM 0 1 0 0 0 0 0 0 0 0 5 0 0 3 7 0
7:30 AM 0 3 0 0 0 0 0 0 0 0 4 0 0 2 4 0
7:45 AM 0 2 0 0 0 0 0 0 0 0 2 0 0 1 6 0
8:00 AM 0 2 0 0 0 0 0 0 0 0 5 0 0 2 8 0
8:15 AM 0 6 0 0 0 0 0 0 0 0 4 0 0 4 8 0
8:30 AM 0 2 0 0 0 0 0 0 0 0 5 0 0 0 6 0
8:45 AM 0 3 0 0 0 0 0 0 0 0 3 0 0 3 4 0
9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 2 0 0 0 0 0 0 0 0 3 0 0 2 2 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 4 0 0 2 5 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 3 0 0 3 3 0
4:45 PM 0 1 0 0 0 0 0 0 0 0 1 0 0 2 1 0
5:00 PM 0 2 0 0 0 0 0 0 0 0 4 0 0 2 1 0
5:15 PM 0 1 0 0 0 0 0 0 0 0 4 0 0 3 2 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 2 0 0 5 3 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 2 0 0 3 2 0
6:00 PM

AM PEAK HOUR

8:00 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
9:00 AM 0 13 0 0 0 0 0 0 0 0 17 0 0 9 26 0

PHF

PM PEAK HOUR

5:00 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
6:00 PM 0 3 0 0 0 0 0 0 0 0 12 0 0 13 8 0

PHF

Location 3

409_050_WT

Rodney Emery

Mostly Cloudy, 40°F

Tuesday

1/7/2020

Route 131 (Main Street)

Route 20 (Main Street)

Northbound Southbound Eastbound Westbound

Sturbridge, MA

HEAVY VEHICLES
Route 131 (Main Street) Route 20 (Main Street) Route 20 (Main Street)

Route 131 (Main Street) Route 20 (Main Street) Route 20 (Main Street)
Northbound Southbound Eastbound Westbound

Route 131 (Main Street) Route 20 (Main Street) Route 20 (Main Street)
Northbound Southbound Eastbound Westbound

0.54 0.00 0.85 0.73

0.75 0.66

Route 131 (Main Street) Route 20 (Main Street) Route 20 (Main Street)
Northbound Southbound Eastbound Westbound

0.38 0.00

1/12/2020, 10:23 AM, 409_TMC 3



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

AM PEAK HOUR
1

7:30 AM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PM PEAK HOUR
1

4:00 PM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1
NOTE: Peak hour summaries here correspond to peak hours identified for passenger cars and heavy vehicles combined.

Southbound Eastbound Westbound

Northbound Southbound Eastbound Westbound

Route 131 (Main Street) Route 20 (Main Street)
Northbound

Route 20 (Main Street)

Route 131 (Main Street) Route 20 (Main Street) Route 20 (Main Street)

Eastbound WestboundSouthboundNorthbound

Route 20 (Main Street) Route 20 (Main Street)
Eastbound WestboundSouthbound

Rodney Emery

409_050_WT

Location 3

Sturbridge, MA

Route 131 (Main Street)

Route 131 (Main Street)
PEDESTRIANS & BICYCLES

Northbound

Route 20 (Main Street)

Route 131 (Main Street)

1/7/2020

Tuesday

Mostly Cloudy, 40°F

Route 20 (Main Street) Route 20 (Main Street)

1/12/2020, 10:23 AM, 409_TMC 3



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 22 0 12 0 7 7 0 1 0 228 9 0 0 163 0
7:15 AM 0 17 0 17 0 10 9 0 0 0 257 19 0 0 113 0
7:30 AM 0 15 0 22 0 14 20 0 0 0 279 16 0 0 121 0
7:45 AM 0 22 0 35 0 16 22 1 0 0 265 19 0 0 128 0
8:00 AM 0 15 0 18 0 11 23 0 0 0 246 18 0 0 134 0
8:15 AM 0 24 0 15 0 9 8 0 0 0 229 13 0 0 148 0
8:30 AM 0 13 0 16 0 33 9 1 0 0 250 23 0 0 129 0
8:45 AM 0 9 0 7 0 14 8 0 4 0 225 16 0 0 135 0
9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 23 0 19 0 41 23 3 0 0 170 22 0 0 303 0
4:15 PM 0 17 0 19 0 76 30 2 0 0 175 13 0 0 296 0
4:30 PM 0 17 0 12 0 41 23 0 0 0 192 21 0 0 288 0
4:45 PM 0 22 0 11 0 36 24 0 0 0 153 16 0 0 267 0
5:00 PM 0 16 0 17 0 39 26 1 0 0 148 24 1 1 259 0
5:15 PM 0 19 0 15 0 34 34 2 0 0 139 19 0 0 278 0
5:30 PM 0 20 0 9 0 27 28 2 0 0 126 11 0 0 275 0
5:45 PM 0 12 0 8 0 29 19 1 0 0 123 8 0 1 270 0
6:00 PM

AM PEAK HOUR

7:30 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:30 AM 0 76 0 90 0 50 73 1 0 0 1019 66 0 0 531 0

PHF

HV % 0.0% 6.6% 0.0% 0.0% 0.0% 12.0% 5.5% 0.0% 0.0% 0.0% 2.6% 4.5% 0.0% 0.0% 5.8% 0.0%

PM PEAK HOUR

4:00 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:00 PM 0 79 0 61 0 194 100 5 0 0 690 72 0 0 1154 0

PHF

HV % 0.0% 1.3% 0.0% 3.3% 0.0% 1.0% 0.0% 0.0% 0.0% 0.0% 2.0% 2.8% 0.0% 0.0% 1.1% 0.0%

Old Sturbridge Village Road

Eastbound
Old Sturbridge Village Road Old Sturbridge Village Road Route 20 (Main Street)

1/7/2020

Tuesday

Mostly Cloudy, 40°F

Rodney Emery

409_050_WT

Location 4

Sturbridge, MA

Route 20 (Main Street)

0.83 0.69 0.95

Old Sturbridge Village Road Old Sturbridge Village Road Route 20 (Main Street) Route 20 (Main Street)
Northbound Westbound

0.89

Old Sturbridge Village Road Route 20 (Main Street) Route 20 (Main Street)

Southbound Eastbound

Old Sturbridge Village Road
Northbound Southbound Eastbound

Northbound

0.90

Westbound

0.73 0.79 0.92

Southbound Eastbound

Route 20 (Main Street)
Westbound

PASSENGER CARS & HEAVY VEHICLES COMBINED

Westbound

Northbound Southbound

Old Sturbridge Village Road Old Sturbridge Village Road Route 20 (Main Street) Route 20 (Main Street)

1/12/2020, 10:33 AM, 409_TMC 4



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 0 0 0 0 1 0 0 0 0 6 0 0 0 8 0
7:15 AM 0 0 0 0 0 1 0 0 0 0 9 0 0 0 6 0
7:30 AM 0 0 0 0 0 1 2 0 0 0 10 1 0 0 4 0
7:45 AM 0 4 0 0 0 2 1 0 0 0 3 1 0 0 7 0
8:00 AM 0 0 0 0 0 1 1 0 0 0 9 0 0 0 8 0
8:15 AM 0 1 0 0 0 2 0 0 0 0 5 1 0 0 12 0
8:30 AM 0 0 0 1 0 17 0 1 0 0 6 0 0 0 7 0
8:45 AM 0 0 0 0 0 1 0 0 0 0 3 0 0 0 7 0
9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 0 0 2 0 2 0 0 0 0 5 1 0 0 1 0
4:15 PM 0 1 0 0 0 0 0 0 0 0 3 0 0 0 4 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 2 0 0 0 3 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 4 1 0 0 5 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 2 1 0 0 4 0
5:15 PM 0 0 0 1 0 0 0 0 0 0 6 0 0 0 2 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 2 0 0 1 2 0
6:00 PM

AM PEAK HOUR

7:45 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:45 AM 0 5 0 1 0 22 2 1 0 0 23 2 0 0 34 0

PHF

PM PEAK HOUR

4:00 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:00 PM 0 1 0 2 0 2 0 0 0 0 14 2 0 0 13 0

PHF

Northbound Southbound Eastbound Westbound

0.38 0.25

0.38 0.35 0.69 0.71

0.67 0.65

Old Sturbridge Village Road Old Sturbridge Village Road Route 20 (Main Street) Route 20 (Main Street)

Old Sturbridge Village Road Old Sturbridge Village Road Route 20 (Main Street) Route 20 (Main Street)
Northbound Southbound Eastbound Westbound

Old Sturbridge Village Road Old Sturbridge Village Road Route 20 (Main Street) Route 20 (Main Street)
Northbound Southbound Eastbound Westbound

Northbound Southbound Eastbound Westbound

Sturbridge, MA

HEAVY VEHICLES
Old Sturbridge Village Road Old Sturbridge Village Road Route 20 (Main Street) Route 20 (Main Street)

Location 4

409_050_WT

Rodney Emery

Mostly Cloudy, 40°F

Tuesday

1/7/2020

Old Sturbridge Village Road

Route 20 (Main Street)

1/12/2020, 10:33 AM, 409_TMC 4



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
7:00 AM 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 1 0 0 0 2 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 1 0 0 0 2 0 0 0 0 0 0 0 0

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
4:00 PM 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 2 0 0 0 0 0 0 0 2 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0

AM PEAK HOUR
1

7:30 AM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
8:30 AM 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0

PM PEAK HOUR
1

4:00 PM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
5:00 PM 0 0 0 2 0 0 0 2 0 0 0 3 0 0 0 0

1
NOTE: Peak hour summaries here correspond to peak hours identified for passenger cars and heavy vehicles combined.

Rodney Emery

409_050_WT

Location 4

Sturbridge, MA

Old Sturbridge Village Road

Old Sturbridge Village Road
PEDESTRIANS & BICYCLES

Northbound

Route 20 (Main Street)

Old Sturbridge Village Road

1/7/2020

Tuesday

Mostly Cloudy, 40°F

Old Sturbridge Village Road Route 20 (Main Street) Route 20 (Main Street)

Old Sturbridge Village Road Route 20 (Main Street) Route 20 (Main Street)
Eastbound WestboundSouthbound

Old Sturbridge Village Road Old Sturbridge Village Road Route 20 (Main Street) Route 20 (Main Street)

Eastbound WestboundSouthboundNorthbound

Southbound Eastbound Westbound

Northbound Southbound Eastbound Westbound

Old Sturbridge Village Road Old Sturbridge Village Road Route 20 (Main Street)
Northbound

Route 20 (Main Street)

1/12/2020, 10:33 AM, 409_TMC 4



 
                                                      Marijuana Retail Store—365 Main Street Sturbridge, MA 

Traffic Impact Study Report 
 

 
 
 

   37 
 

5.2 Crash Rate Calculation  

  





 Crash 

Diagram 

Ref # Crash Date Crash Day Time of Day Manner of Collision Light Condition Weather Condition Road Surface Driver Contributing Code D1 Age D2 Age

# mm/dd/yy Day hh:mm Type Type Type Type Type # #

1 01/05/13 Saturday 12:48 PM Rear‐end Daylight Clear Dry Inattention 25‐34 35‐44

2 01/18/13 Friday 2:12 PM Rear‐end Daylight Clear Dry Inattention 25‐34 55‐64

3 02/09/13 Saturday 7:06 AM Angle Daylight Snow Snow Failed to yield right of way 25‐34 55‐64

4 02/19/13 Tuesday 7:58 AM Rear‐end Daylight Clear Dry Glare 35‐44 65‐74

5 02/28/13 Thursday 8:51 AM Sideswipe, same direction Daylight Rain Wet No improper driving 45‐54 45‐54

6 03/21/13 Thursday 5:00 PM Rear‐end Daylight Clear Wet Inattention 35‐44 45‐54

7 03/22/13 Friday 4:18 PM Rear‐end Daylight Cloudy Dry Inattention 16‐17 25‐34

8 06/18/13 Tuesday 1:35 PM Rear‐end Daylight Cloudy Dry Made an improper turn 25‐34 45‐54

9 07/06/13 Tuesday 4:00 PM Rear‐end Daylight
Sleet, hail, freezing 

rain
Slush No improper driving 45‐54 65‐74

10 07/08/13 Monday 4:31 PM Rear‐end Daylight Clear Dry Inattention 35‐44 45‐54

11 07/13/13 Saturday 1:25 PM Rear‐end Daylight Cloudy Dry
Disregarded traffic signs, signals, road 

markings
21‐24 35‐44

12 08/01/13 Thursday 11:25 AM Sideswipe, same direction Daylight Clear Dry Failed to yield right of way 55‐64 75‐84

13 08/16/13 Friday 10:47 AM Rear‐end Daylight Clear Dry Inattention 35‐44 55‐64

14 08/18/13 Sunday 1:54 PM Rear‐end Daylight Clear Dry Inattention 16‐17 25‐34

15 08/23/13 Friday 11:01 AM Sideswipe, same direction Daylight Clear Dry Failed to yield right of way 45‐54 55‐64

16 08/25/13 Sunday 7:48 AM Single vehicle crash Daylight Clear Dry

Operating vehicle in erratic, reckless, 

careless, negligent, or aggressive 

manner

25‐34 25‐34

17 09/03/13 Tuesday 2:50 PM Rear‐end Unknown Unknown Unknown Inattention 21‐24 25‐34

18 09/06/13 Friday 7:45 AM Sideswipe, same direction Daylight Clear Dry Inattention 21‐24 65‐74

19 09/20/13 Friday 8:21 PM Angle Dark ‐ lighted roadway Clear Dry
Disregarded traffic signs, signals, road 

markings
25‐34 45‐54

20 10/15/13 Tuesday 10:01 AM Rear‐end Daylight Clear Dry Inattention 75‐84 75‐84

21 10/30/13 Wednesday 2:34 PM Angle Daylight Clear Dry Failed to yield right of way 55‐64 65‐74

22 11/16/13 Saturday 12:51 PM Angle Daylight Clear Dry Inattention 25‐34 65‐74

23 02/11/14 Tuesday 2:14 PM Rear‐end Daylight Clear Wet

Operating vehicle in erratic, reckless, 

careless, negligent, or aggressive 

manner

35‐44 45‐54

24 03/19/14 Wednesday 6:21 AM Rear‐end Daylight Clear Dry Inattention 35‐44 45‐54

25 03/19/14 Wednesday 10:10 AM Rear‐end Daylight Cloudy Dry
Disregarded traffic signs, signals, road 

markings
25‐34 35‐44

26 04/21/14 Monday 4:03 PM Rear‐end Daylight Clear Dry Followed too closely 21‐24 35‐44

27 06/07/14 Saturday 9:56 PM Sideswipe, same direction Dark ‐ lighted roadway Clear Dry
Failure to keep in proper lane or 

running off road
18‐20 55‐64

28 06/17/14 Tuesday 4:33 PM Rear‐end Daylight Cloudy Dry Inattention 25‐34 55‐64

29 07/21/14 Monday 5:22 PM Angle Daylight Clear Dry Inattention 16‐17 55‐64

30 10/16/14 Thursday 11:26 AM Single vehicle crash Daylight Rain Wet
Failure to keep in proper lane or 

running off road
16‐17 16‐17

Crash Data Summary Table
365 Main Street, Sturbridge MA

2013 ‐ 2017

1 of 3 2/13/2020



 Crash 

Diagram 

Ref # Crash Date Crash Day Time of Day Manner of Collision Light Condition Weather Condition Road Surface Driver Contributing Code D1 Age D2 Age

# mm/dd/yy Day hh:mm Type Type Type Type Type # #

Crash Data Summary Table
365 Main Street, Sturbridge MA

2013 ‐ 2017

31 01/02/15 Friday 1:10 PM Angle Daylight Cloudy Dry Failed to yield right of way 25‐34 55‐64

32 01/15/15 Thursday 12:35 PM Angle Daylight Cloudy Dry Made an improper turn 25‐34 75‐84

33 02/20/15 Friday 9:07 PM Angle Dark ‐ lighted roadway Clear Dry Failed to yield right of way 16‐17 45‐54

34 03/30/15 Monday 11:22 AM Rear‐end Daylight Clear Dry Inattention 55‐64 55‐64

35 04/06/15 Monday 11:02 AM Rear‐end Daylight Unknown Unknown Inattention 65‐74 65‐74

36 04/25/15 Saturday 2:34 PM Single vehicle crash Daylight Clear Dry

Operating vehicle in erratic, reckless, 

careless, negligent, or aggressive 

manner

45‐54 45‐54

37 05/01/15 Friday 2:37 PM Rear‐end Daylight Clear Dry Made an improper turn 21‐24 45‐54

38 05/29/15 Friday 3:20 PM Single vehicle crash Daylight Clear Dry Fatigued/asleep 75‐84 75‐84

39 06/05/15 Friday 11:31 AM Rear‐end Daylight Clear Dry
Disregarded traffic signs, signals, road 

markings
45‐54 >84

40 06/19/15 Friday 11:50 AM Single vehicle crash Daylight Clear Dry
Disregarded traffic signs, signals, road 

markings
55‐64 55‐64

41 06/27/15 Saturday 4:13 PM Rear‐end Daylight Clear Dry Inattention 35‐44 65‐74

42 09/12/15 Saturday 9:09 PM Angle Dark ‐ lighted roadway Clear Dry Inattention 75‐84 75‐84

43 09/23/15 Wednesday 4:32 PM Rear‐end Daylight Clear Dry Followed too closely 21‐24 35‐44

44 12/01/15 Tuesday 5:39 PM Angle Dark ‐ lighted roadway Clear Dry Unknown 16‐17 75‐84

45 12/11/15 Friday 4:27 PM Rear‐end Dusk Clear Dry Followed too closely 45‐54 55‐64

46 12/26/15 Saturday 7:20 PM Angle Dark ‐ lighted roadway Clear Dry
Disregarded traffic signs, signals, road 

markings
16‐17 21‐24

47 01/04/16 Monday 4:48 PM Angle Daylight Clear Dry Failed to yield right of way 45‐54 55‐64

48 04/04/16 Monday 11:33 AM Rear‐end Daylight Snow Wet Followed too closely 35‐44 45‐54

49 04/15/16 Friday 6:06 PM Rear‐end Daylight Clear Dry Exceeded authorized speed limit 18‐20 75‐84

50 05/08/16 Sunday 5:46 PM Rear‐end Daylight Clear Dry Inattention 21‐24 25‐34

51 05/12/16 Thursday 12:20 PM Rear‐end Daylight Clear Dry Inattention 45‐54 75‐84

52 06/02/16 Thursday 7:26 PM Rear‐end Daylight Clear Dry Inattention 21‐24 35‐44

53 07/22/16 Friday 2:30 PM Sideswipe, same direction Daylight Clear Dry Failed to yield right of way 45‐54 65‐74

54 08/11/16 Thursday 7:24 AM Rear‐end Daylight Clear Dry Followed too closely 25‐34 45‐54

55 09/02/16 Friday 11:55 AM Angle Daylight Clear Dry Failed to yield right of way 25‐34 25‐34

56 09/21/16 Wednesday 8:49 AM Single vehicle crash Daylight Clear Dry Fatigued/asleep 25‐34 25‐34

57 10/04/16 Tuesday 6:07 PM Rear‐end Dusk Cloudy Dry Inattention 45‐54 65‐74

58 01/25/17 Wednesday 4:22 PM Sideswipe, same direction Daylight Clear Dry
Failure to keep in proper lane or 

running off road
16‐17 35‐44

59 02/07/17 Tuesday 4:00 PM Rear‐end Daylight
Sleet, hail, freezing 

rain
Slush Followed too closely 25‐34 45‐54

60 03/16/17 Thursday 1:42 PM Sideswipe, same direction Daylight Clear Dry
Failure to keep in proper lane or 

running off road
35‐44 65‐74

61 03/22/17 Wednesday 11:02 PM Single vehicle crash Dark ‐ lighted roadway Clear Dry Unknown

62 03/28/17 Tuesday 4:17 PM Rear‐end Daylight Rain Wet Followed too closely 18‐20 35‐44

2 of 3 2/13/2020



 Crash 

Diagram 

Ref # Crash Date Crash Day Time of Day Manner of Collision Light Condition Weather Condition Road Surface Driver Contributing Code D1 Age D2 Age

# mm/dd/yy Day hh:mm Type Type Type Type Type # #

Crash Data Summary Table
365 Main Street, Sturbridge MA

2013 ‐ 2017

63 04/28/17 Friday 12:56 PM Sideswipe, same direction Daylight Clear Dry
Failure to keep in proper lane or 

running off road
21‐24 55‐64

64 08/22/17 Tuesday 3:48 PM Sideswipe, same direction Daylight Clear Dry Failed to yield right of way 25‐34 25‐34

65 09/07/17 Thursday 8:32 AM Rear‐end Daylight Clear Dry Followed too closely 25‐34 55‐64

66 09/13/17 Wednesday 3:07 PM Rear‐end Daylight Clear Dry Followed too closely 21‐24 45‐54

67 10/09/17 Monday 11:12 AM Angle Daylight Rain Wet Inattention 25‐34 25‐34

68 10/14/17 Saturday 9:57 PM Rear‐end Dark ‐ lighted roadway Cloudy Dry

Operating vehicle in erratic, reckless, 

careless, negligent, or aggressive 

manner

18‐20 35‐44

69 10/21/17 Saturday 3:43 PM Single vehicle crash Daylight Clear Dry No improper driving 25‐34 25‐34

70 11/08/17 Wednesday 6:54 PM Rear‐end Dark ‐ roadway not lighted Clear Dry Inattention 18‐20 55‐64

71 11/10/17 Friday 8:03 AM Rear‐end Daylight Clear Dry Inattention 45‐54 55‐64

72 11/19/17 Sunday 12:58 PM Rear‐end Daylight Clear Dry Followed too closely 16‐17 25‐34

73 11/24/17 Friday 6:20 PM Angle Dark ‐ lighted roadway Clear Dry
Disregarded traffic signs, signals, road 

markings
45‐54 75‐84

74 12/23/17 Saturday 5:13 PM Sideswipe, same direction Dark ‐ lighted roadway Rain Wet Failed to yield right of way 21‐24 55‐64

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

Summaries based on crash reports obtained from the MUNICIPALITY/STATE Police Department. 
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365 Main Street, Sturbridge MA
 Crash Data Summary Charts
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365 Main Street, Sturbridge MA
 Crash Data Summary Charts
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 CITY/TOWN : Sturbridge COUNT DATE : Feb-20

 DISTRICT : 3

ROADWAY NAME: Main Street (Route 20)

START POINT: Old Sturbridge Village Rd 

END POINT: Route 131

FUNCTIONAL CLASSIFICATION OF ROADWAY:  Urban Principal Arterial

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North FAIRGROUND RD

MAIN STREET (ROUTE 20)

ROUTE 131

SEGMENT LENGTH IN MILES ( L ): 0.388

AVERAGE DAILY TRAFFIC VOLUME ( V ): 25,030

74
# OF 

YEARS :
5

AVERAGE # OF 
CRASHES PER YEAR ( 

A ) :
14.80

4.18 RATE  =

Comments :  Above Statewide Average for Urban principal arterial (3.49 C/MVMT)

Project Title & Date:  Marijuana Dispensary 365 Main Street

CRASH RATE 
CALCULATION :

 ( A * 1,000,000 )

( L *  V  * 365 )

SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:

STURBRIDGE HOTAL & 
CONF.DRIVEWAY

OLD STURBRIDGE 
VILLAGE RD



 Crash 

Diagram 

Ref # Crash Date Crash Day Time of Day Manner of Collision Light Condition Weather Condition Road Surface Driver Contributing Code D1 Age D2 Age

# mm/dd/yy Day hh:mm Type Type Type Type Type # #

1 01/05/13 Saturday 12:48 PM Rear‐end Daylight Clear Dry Inattention 25-34 35-44

2 02/19/13 Tuesday 7:58 AM Rear‐end Daylight Clear Dry Glare 35-44 65-74

3 03/22/13 Friday 4:18 PM Rear‐end Daylight Cloudy Dry Inattention 16-17 25-34

4 07/06/13 Saturday 9:56 AM Rear‐end Daylight Clear Dry No improper driving 45-54 65-74

5 07/08/13 Monday 4:31 PM Rear‐end Daylight Clear Dry Inattention 35-44 45-54

6 08/16/13 Friday 10:47 AM Rear‐end Daylight Clear Dry Inattention 35-44 55-64

7 08/18/13 Sunday 1:54 PM Rear‐end Daylight Clear Dry Inattention 16-17 25-34

8 08/25/13 Sunday 7:48 AM Single vehicle crash Daylight Clear Dry

Operating vehicle in erratic, reckless, 

careless, negligent, or aggressive 

manner 25-34 25-34

9 09/03/13 Tuesday 2:50 PM Rear‐end Unknown Unknown Unknown Inattention 21-24 25-34

10 09/06/13 Friday 7:45 AM Sideswipe, same direction Daylight Clear Dry Inattention 21-24 65-74

11 09/20/13 Friday 8:21 PM Angle Dark ‐ lighted roadway Clear Dry
Disregarded traffic signs, signals, road 

markings 25-34 45-54

12 10/15/13 Tuesday 10:01 AM Rear‐end Daylight Clear Dry Inattention 75-84 75-84

13 02/11/14 Tuesday 2:14 PM Rear‐end Daylight Clear Wet

Operating vehicle in erratic, reckless, 

careless, negligent, or aggressive 

manner 35-44 45-54

14 03/19/14 Wednesday 6:21 AM Rear‐end Daylight Clear Dry Inattention 35-44 45-54

15 04/21/14 Monday 4:03 PM Rear‐end Daylight Clear Dry Followed too closely 21-24 35-44

16 06/17/14 Tuesday 4:33 PM Rear‐end Daylight Cloudy Dry Inattention 25-34 55-64

17 07/21/14 Monday 5:22 PM Angle Daylight Clear Dry Inattention 16-17 55-64

18 01/15/15 Thursday 12:35 PM Angle Daylight Cloudy Dry Made an improper turn 25-34 75-84

19 03/30/15 Monday 11:22 AM Rear‐end Daylight Clear Dry Inattention 55-64 55-64

20 04/04/16 Monday 11:33 AM Rear‐end Daylight Snow Wet Followed too closely 35-44 45-54

21 05/08/16 Sunday 5:46 PM Rear‐end Daylight Clear Dry Inattention 21-24 25-34

22 09/02/16 Friday 11:55 AM Angle Daylight Clear Dry Failed to yield right of way 25-34 25-34

23 09/21/16 Wednesday 8:49 AM Single vehicle crash Daylight Clear Dry Fatigued/asleep 25-34 25-34

24 10/09/17 Monday 11:12 AM Angle Daylight Rain Wet Inattention 25-34 25-34

25 10/21/17 Saturday 3:43 PM Single vehicle crash Daylight Clear Dry No improper driving 25-34 25-34

26 11/10/17 Friday 8:03 AM Rear‐end Daylight Clear Dry Inattention 45-54 55-64

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

Summaries based on crash reports obtained from the MUNICIPALITY/STATE Police Department. 

Crash Data Summary Table
Main Street at Old Sturbridge Village Rd, Sturbridge MA

2013 ‐ 2017
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Main Street at Old Sturbridge Village Rd, Sturbridge MA
 Crash Data Summary Charts
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Main Street at Old Sturbridge Village Rd, Sturbridge MA
 Crash Data Summary Charts
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 CITY/TOWN : Sturbridge COUNT DATE : Feb-20

 DISTRICT : 3 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Main Street (Route 20)

 MINOR STREET(S) : Fairground Road

FAIRGROUND RD

North

MAIN STREET (MAIN STREET)

PEAK HOUR VOLUMES

1 2 3 4 5

SB EB WB

36 948 1,411 2,395
 

0.110 21,773

26
# OF 

YEARS :
5

AVERAGE # OF 
CRASHES PER YEAR ( 

A ) :
5.20

0.65 RATE  =
( A * 1,000,000 )             

(  V  * 365 )

Comments :  Lower than both District 3 and Statewide Crash Rates.

Project Title & Date:  Marijuana Dispensary 365 Main Street

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

INTERSECTION  CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :
Total Peak 

Hourly 
Approach 
Volume

DIRECTION :

PEAK HOURLY 
VOLUMES (AM/PM) :

" K "  FACTOR :
INTERSECTION ADT ( V ) = TOTAL DAILY 

APPROACH VOLUME :



 Crash 

Diagram 

Ref # Crash Date Crash Day Time of Day Manner of Collision Light Condition Weather Condition Road Surface Driver Contributing Code D1 Age D2 Age

# mm/dd/yy Day hh:mm Type Type Type Type Type # #

1 01/18/13 Friday 2:12 PM Rear‐end Daylight Clear Dry Inattention 25-34 55-64

2 02/28/13 Thursday 8:51 AM Sideswipe, same direction Daylight Rain Wet No improper driving 45-54 45-54

3 10/30/13 Wednesday 2:34 PM Angle Daylight Clear Dry Failed to yield right of way 55-64 65-74

4 03/19/14 Wednesday 10:10 AM Rear‐end Daylight Cloudy Dry
Disregarded traffic signs, signals, road 

markings 25-34 35-44

5 01/02/15 Friday 1:10 PM Angle Daylight Cloudy Dry Failed to yield right of way 25-34 55-64

6 02/20/15 Friday 9:07 PM Angle Dark ‐ lighted roadway Clear Dry Inattention 16-17 45-54

7 04/06/15 Monday 11:02 AM Rear‐end Daylight Unknown Unknown Inattention 65-74 65-74

8 05/29/15 Friday 3:20 PM Single vehicle crash Daylight Clear Dry Fatigued/asleep 75-84 75-84

9 06/05/15 Friday 11:31 AM Rear‐end Daylight Clear Dry
Disregarded traffic signs, signals, road 

markings 45-54 >84

10 06/19/15 Friday 11:50 AM Single vehicle crash Daylight Clear Dry
Disregarded traffic signs, signals, road 

markings 55-64 55-64

11 06/27/15 Saturday 4:13 PM Rear‐end Daylight Clear Dry Inattention 35-44 65-74

12 09/23/15 Wednesday 4:32 PM Rear‐end Daylight Clear Dry Followed too closely 21-24 35-44

13 12/26/15 Saturday 7:20 PM Angle Dark ‐ lighted roadway Clear Dry
Disregarded traffic signs, signals, road 

markings 16-17 21-24

14 01/04/16 Monday 4:48 PM Angle Daylight Clear Dry Failed to yield right of way 45-54 55-64

15 04/15/16 Friday 6:06 PM Rear‐end Daylight Clear Dry Followed too closely 18-20 75-84

16 05/12/16 Thursday 12:20 PM Rear‐end Daylight Clear Dry Inattention 45-54 75-84

17 06/02/16 Thursday 7:26 PM Rear‐end Daylight Clear Dry Inattention 21-24 35-44

18 08/11/16 Thursday 7:24 AM Rear‐end Daylight Clear Dry Followed too closely 25-34 45-54

19 10/04/16 Tuesday 6:07 PM Rear‐end Dusk Cloudy Dry Inattention 45-54 65-74

20 02/07/17 Tuesday 4:00 PM Rear‐end Daylight
Sleet, hail, freezing 

rain
Slush Followed too closely 25-34 45-54

21 03/22/17 Wednesday 11:02 PM Single vehicle crash Dark ‐ lighted roadway Clear Dry Unknown

22 04/28/17 Friday 12:56 PM Sideswipe, same direction Daylight Clear Dry
Failure to keep in proper lane or 

running off road 21-24 55-64

23 09/07/17 Thursday 8:32 AM Rear‐end Daylight Clear Dry Followed too closely 25-34 55-64

24 10/14/17 Saturday 9:57 PM Rear‐end Dark ‐ lighted roadway Cloudy Dry

Operating vehicle in erratic, reckless, 

careless, negligent, or aggressive 

manner 18-20 35-44

25 11/08/17 Wednesday 6:54 PM Rear‐end Dark ‐ roadway not lighted Clear Dry Inattention 18-20 55-64

26 11/19/17 Sunday 12:58 PM Rear‐end Daylight Clear Dry Followed too closely 16-17 25-34

27 11/24/17 Friday 6:20 PM Angle Dark ‐ lighted roadway Clear Dry
Disregarded traffic signs, signals, road 

markings 45-54 75-84

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

Summaries based on crash reports obtained from the MUNICIPALITY/STATE Police Department. 

Crash Data Summary Table
Main Street at Route 131

2013 ‐ 2017

1 of 1 2/14/2020



Main Street at Route 131
 Crash Data Summary Charts
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Main Street at Route 131
 Crash Data Summary Charts
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 CITY/TOWN : Sturbridge COUNT DATE : Feb-20

 DISTRICT : 3 UNSIGNALIZED : SIGNALIZED : X

~  INTERSECTION  DATA  ~

 MAJOR STREET : Main Street (Route 20)

 MINOR STREET(S) : Route 131

North

MAIN STREET (MAIN STREET)

ROUTE 131

PEAK HOUR VOLUMES

1 2 3 4 5

NB EB WB

467 568 1,255 2,290
 

0.110 20,818

27
# OF 

YEARS :
5

AVERAGE # OF 
CRASHES PER YEAR ( 

A ) :
5.40

0.71 RATE  =
( A * 1,000,000 )             

(  V  * 365 )

Comments :  Lower than both District 3 and Statewide Crash Rates.

Project Title & Date:  Marijuana Dispensary 365 Main Street

PEAK HOURLY 
VOLUMES (AM/PM) :

" K "  FACTOR :
INTERSECTION ADT ( V ) = TOTAL DAILY 

APPROACH VOLUME :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :

INTERSECTION  CRASH  RATE  WORKSHEET

INTERSECTION

DIAGRAM

(Label Approaches)

APPROACH :
Total Peak 

Hourly 
Approach 
Volume

DIRECTION :



 
                                                      Marijuana Retail Store—365 Main Street Sturbridge, MA 

Traffic Impact Study Report 
 

 
 
 

   38 
 

5.3 Traffic Background Growth Worksheet 

  



Massachusetts Highway Department

Statewide Traffic Data Collection

2017 Weekday Seasonal Factors

Factor Group JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Axle Factor

R1 1.30 1.23 1.21 1.04 0.98 0.92 0.86 0.81 0.95 0.99 1.03 1.10 0.80

R2 0.95 0.96 0.98 0.97 0.97 0.93 0.97 0.94 0.96 0.90 0.92 0.93 0.96

R3 1.05 1.01 1.04 0.99 0.94 0.93 0.91 0.92 0.96 0.94 1.01 1.03 0.97

R4‐R7 1.10 1.07 1.09 1.00 0.95 0.89 0.88 0.87 0.92 0.95 1.04 1.09 0.93

U1‐Boston 1.01 1.04 0.99 0.94 0.93 0.92 0.96 0.93 0.94 0.93 0.95 0.98 0.95

U1‐Essex 1.04 1.05 1.00 0.96 0.93 0.89 0.90 0.90 0.93 0.93 0.98 1.03 0.90

U1‐Southeast 1.07 1.05 1.02 0.97 0.95 0.90 0.89 0.88 0.92 0.94 0.98 1.01 0.97

U1‐West 1.00 0.96 0.94 0.92 0.93 0.92 0.95 0.93 0.92 0.92 0.97 0.97 0.89

U1‐Worcester 1.10 1.10 1.04 0.97 0.95 0.94 0.93 0.91 0.95 0.96 0.98 1.04 0.89

U2 1.01 1.03 0.98 0.95 0.93 0.91 0.94 0.92 0.95 0.95 0.95 0.97 0.98

U3 1.03 1.05 1.01 0.95 0.92 0.90 0.94 0.93 0.93 0.92 0.96 0.99 0.96

U4‐U7 1.06 1.05 1.02 0.96 0.92 0.89 0.95 0.95 0.92 0.92 0.98 1.03 0.98

Rec ‐ East 1.18 1.17 1.08 1.03 0.95 0.87 0.83 0.83 0.97 0.98 1.19 1.19 0.98

Rec ‐ West 1.30 1.23 1.32 1.18 0.95 0.82 0.70 0.69 0.97 0.96 1.16 1.15 0.95

Round off:

0‐999 = 10

>1000 = 100

U = Urban

R = Rural

1 ‐ Interstate

2 ‐ Freeway and Expressway

3 ‐ Other Principal Arterial

4 ‐ Minor Arterial

5 ‐ Major Collector

6 ‐ Minor Collector

7 ‐ Local Road and Street

Recreational ‐ East Group ‐ Cape Cod (all towns) including the town of Plymouth south of Route 3A (stations 

7014,7079,7080,7090,7091,7092,7093,7094,7095,7096,7097,7108 and 7178), Martha’s Vineyard and Nantucket.  

Recreational ‐ West Group ‐ Continuous Stations 2 and 189 including stations 

1066,1067,1083,1084,1085,1086,1087,1088,1089,1090,1091,1092,1093,1094,1095,1096,1097,1098,1099,1100,1101,1102,1103,1104,1105,1106,1107,1108,1113,111

4,1116,2196,2197 and 2198. 

2/21/2020
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5.4 Level of Service Analyses – Existing Traffic Volumes with Existing Geometry 

  



Lanes, Volumes, Timings
1: Old Sturbridge Village Rd & Main Street 02/17/2020

Marijuana Dispensary Main Street Existing AM Synchro 9 Report
AP Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1050 68 0 547 0 78 0 93 52 75 1
Future Volume (vph) 0 1050 68 0 547 0 78 0 93 52 75 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 3507 0 0 3539 0 1770 0 1583 1770 1859 0
Flt Permitted 0.703 0.950
Satd. Flow (perm) 0 3507 0 0 3539 0 1310 0 1583 1770 1859 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 70 1
Link Speed (mph) 25 25 25 25
Link Distance (ft) 449 961 352 377
Travel Time (s) 12.2 26.2 9.6 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1215 0 0 595 0 85 0 101 57 83 0
Turn Type NA NA Perm Perm custom NA
Protected Phases 6 2
Permitted Phases 4 4 8 8
Minimum Initial (s) 20.0 20.0 20.0 20.0 6.0 6.0
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 46.0 46.0 26.0 26.0 26.0 26.0
Total Split (%) 63.9% 63.9% 36.1% 36.1% 36.1% 36.1%
Maximum Green (s) 40.0 40.0 20.0 20.0 20.0 20.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min None None None None
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 15.0 15.0
Pedestrian Calls (#/hr) 2 2
Act Effct Green (s) 37.6 37.6 20.9 20.9 16.7 16.7
Actuated g/C Ratio 0.61 0.61 0.34 0.34 0.27 0.27
v/c Ratio 0.56 0.27 0.19 0.17 0.12 0.16
Control Delay 11.5 8.7 20.0 9.3 18.8 18.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.5 8.7 20.0 9.3 18.8 18.9
LOS B A B A B B
Approach Delay 11.5 8.7 14.2 18.9
Approach LOS B A B B
Queue Length 50th (ft) 174 67 24 8 16 23
Queue Length 95th (ft) 234 96 64 44 45 59
Internal Link Dist (ft) 369 881 272 297
Turn Bay Length (ft)
Base Capacity (vph) 2386 2403 444 583 600 632
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.25 0.19 0.17 0.10 0.13

Intersection Summary
Area Type: Other
Cycle Length: 72
Actuated Cycle Length: 61.4
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 11.5 Intersection LOS: B
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Old Sturbridge Village Rd & Main Street



HCM Signalized Intersection Capacity Analysis
1: Old Sturbridge Village Rd & Main Street 02/17/2020
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1050 68 0 547 0 78 0 93 52 75 1
Future Volume (vph) 0 1050 68 0 547 0 78 0 93 52 75 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3507 3539 1770 1583 1770 1859
Flt Permitted 1.00 1.00 0.70 1.00 0.95 1.00
Satd. Flow (perm) 3507 3539 1310 1583 1770 1859
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1141 74 0 595 0 85 0 101 57 82 1
RTOR Reduction (vph) 0 6 0 0 0 0 0 0 53 0 1 0
Lane Group Flow (vph) 0 1209 0 0 595 0 85 0 48 57 82 0
Turn Type NA NA Perm Perm custom NA
Protected Phases 6 2
Permitted Phases 4 4 8 8
Actuated Green, G (s) 35.8 35.8 14.9 14.9 14.9 14.9
Effective Green, g (s) 35.8 35.8 14.9 14.9 14.9 14.9
Actuated g/C Ratio 0.57 0.57 0.24 0.24 0.24 0.24
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2002 2020 311 376 420 441
v/s Ratio Prot c0.34 0.17
v/s Ratio Perm c0.06 0.03 0.03 0.04
v/c Ratio 0.60 0.29 0.27 0.13 0.14 0.19
Uniform Delay, d1 8.8 6.9 19.5 18.8 18.8 19.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.1 0.5 0.2 0.1 0.2
Delay (s) 9.3 7.0 20.0 18.9 19.0 19.3
Level of Service A A B B B B
Approach Delay (s) 9.3 7.0 19.4 19.2
Approach LOS A A B B

Intersection Summary
HCM 2000 Control Delay 10.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 62.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 36 1087 620 143 0 10
Future Volume (vph) 36 1087 620 143 0 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 225 0 0 0
Storage Lanes 1 0 0 1
Taper Length (ft) 25 25
Satd. Flow (prot) 1770 3539 3440 0 0 1611
Flt Permitted 0.950
Satd. Flow (perm) 1770 3539 3440 0 0 1611
Link Speed (mph) 25 25 25
Link Distance (ft) 961 391 600
Travel Time (s) 26.2 10.7 16.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 39 1182 829 0 0 11
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 33.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Marijuana Dispensary Main Street Existing AM Synchro 9 Report
AP Page 4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 36 1087 620 143 0 10
Future Volume (Veh/h) 36 1087 620 143 0 10
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 39 1182 674 155 0 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 961 656
pX, platoon unblocked 0.92 0.89 0.92
vC, conflicting volume 829 1420 414
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 636 804 184
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 95 100 99
cM capacity (veh/h) 866 271 759

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 39 591 591 449 380 11
Volume Left 39 0 0 0 0 0
Volume Right 0 0 0 0 155 11
cSH 866 1700 1700 1700 1700 759
Volume to Capacity 0.05 0.35 0.35 0.26 0.22 0.01
Queue Length 95th (ft) 4 0 0 0 0 1
Control Delay (s) 9.4 0.0 0.0 0.0 0.0 9.8
Lane LOS A A
Approach Delay (s) 0.3 0.0 9.8
Approach LOS A

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 33.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1087 3 0 763 0 2
Future Volume (vph) 1087 3 0 763 0 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 3539 0 0 3539 0 1611
Flt Permitted
Satd. Flow (perm) 3539 0 0 3539 0 1611
Link Speed (mph) 25 25 25
Link Distance (ft) 391 265 291
Travel Time (s) 10.7 7.2 7.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 1185 0 0 829 0 2
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 40.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1087 3 0 763 0 2
Future Volume (Veh/h) 1087 3 0 763 0 2
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1182 3 0 829 0 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 265
pX, platoon unblocked 0.91
vC, conflicting volume 1185 1598 592
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1185 1454 592
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 585 110 449

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 788 397 414 414 2
Volume Left 0 0 0 0 0
Volume Right 0 3 0 0 2
cSH 1700 1700 1700 1700 449
Volume to Capacity 0.46 0.23 0.24 0.24 0.00
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 13.1
Lane LOS B
Approach Delay (s) 0.0 0.0 13.1
Approach LOS B

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 40.1% ICU Level of Service A
Analysis Period (min) 15



Lanes, Volumes, Timings
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Ø1 Ø2 Ø4 Ø5
Lane Configurations
Traffic Volume (vph) 9 664 413 0 751 23 0 0 0 6 1 12
Future Volume (vph) 9 664 413 0 751 23 0 0 0 6 1 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 75 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 0 3536 1583 0 3525 0 0 0 0 0 1785 1583
Flt Permitted 0.944 0.958
Satd. Flow (perm) 0 3341 1583 0 3525 0 0 0 0 0 1785 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 264 8 186
Link Speed (mph) 25 25 25 25
Link Distance (ft) 265 362 687 607
Travel Time (s) 7.2 9.9 18.7 16.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 732 449 0 841 0 0 0 0 0 8 13
Turn Type Perm NA Perm NA Split NA Prot
Protected Phases 1 5 1 2 4 5 3 3 3 1 2 4 5
Permitted Phases 1 5 1 5
Minimum Initial (s) 6.0 6.0 6.0 10.0 1.0 6.0 6.0
Minimum Split (s) 11.5 11.5 11.5 15.5 6.5 12.0 12.0
Total Split (s) 20.5 20.5 20.5 35.5 6.5 31.0 24.0
Total Split (%) 17.4% 17.4% 17.4% 30% 6% 26% 20%
Maximum Green (s) 15.0 15.0 15.0 30.0 1.0 25.0 18.0
Yellow Time (s) 3.5 3.5 3.5 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.5 1.5 2.0 2.0
Total Lost Time (s) 5.5 5.5
Lead/Lag Lead Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None
Act Effct Green (s) 54.2 54.2 87.1 9.8 9.8
Actuated g/C Ratio 0.50 0.50 0.81 0.09 0.09
v/c Ratio 0.44 0.49 0.30 0.05 0.04
Control Delay 19.0 9.4 0.7 46.9 0.2
Queue Delay 0.1 0.0 0.1 0.0 0.0
Total Delay 19.1 9.4 0.8 46.9 0.2
LOS B A A D A
Approach Delay 15.4 0.8 18.0
Approach LOS B A B
Queue Length 50th (ft) 166 72 1 5 0
Queue Length 95th (ft) 241 173 0 21 0
Internal Link Dist (ft) 185 282 607 527
Turn Bay Length (ft) 75
Base Capacity (vph) 1676 925 2834 248 380
Starvation Cap Reductn 0 0 872 0 0
Spillback Cap Reductn 111 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.47 0.49 0.43 0.03 0.03

Intersection Summary
Area Type: Other
Cycle Length: 117.5
Actuated Cycle Length: 108
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 9.4 Intersection LOS: A
Intersection Capacity Utilization 39.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     4: Main Street & Fairground Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 9 664 413 0 751 23 0 0 0 6 1 12
Future Volume (vph) 9 664 413 0 751 23 0 0 0 6 1 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.96 1.00
Satd. Flow (prot) 3537 1583 3523 1785 1583
Flt Permitted 0.94 1.00 1.00 0.96 1.00
Satd. Flow (perm) 3341 1583 3523 1785 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 722 449 0 816 25 0 0 0 7 1 13
RTOR Reduction (vph) 0 0 146 0 2 0 0 0 0 0 0 12
Lane Group Flow (vph) 0 732 303 0 839 0 0 0 0 0 8 1
Turn Type Perm NA Perm NA Split NA Prot
Protected Phases 1 5 1 2 4 5 3 3 3
Permitted Phases 1 5 1 5
Actuated Green, G (s) 54.2 54.2 87.1 9.8 9.8
Effective Green, g (s) 48.2 48.2 75.1 9.8 9.8
Actuated g/C Ratio 0.45 0.45 0.70 0.09 0.09
Clearance Time (s) 5.5 5.5
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1492 707 2452 162 143
v/s Ratio Prot c0.24 c0.00 0.00
v/s Ratio Perm c0.22 0.19
v/c Ratio 0.49 0.43 0.34 0.05 0.01
Uniform Delay, d1 21.2 20.4 6.5 44.8 44.6
Progression Factor 1.00 1.00 0.16 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.1 0.1 0.0
Delay (s) 21.4 20.8 1.2 44.9 44.7
Level of Service C C A D D
Approach Delay (s) 21.2 1.2 0.0 44.8
Approach LOS C A A D

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 107.9 Sum of lost time (s) 28.5
Intersection Capacity Utilization 39.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR Ø1 Ø2 Ø3
Lane Configurations
Traffic Volume (vph) 671 0 191 495 280 0
Future Volume (vph) 671 0 191 495 280 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 3539 0 1770 3539 3433 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3539 0 1770 3539 3433 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 362 439 451
Travel Time (s) 9.9 12.0 12.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 729 0 208 538 304 0
Turn Type NA Prot NA Prot
Protected Phases 1 2 3 5 1 5 4 1 2 3
Permitted Phases
Minimum Initial (s) 6.0 6.0 10.0 1.0 6.0
Minimum Split (s) 12.0 12.0 15.5 6.5 11.5
Total Split (s) 24.0 31.0 35.5 6.5 20.5
Total Split (%) 20.4% 26.4% 30% 6% 17%
Maximum Green (s) 18.0 25.0 30.0 1.0 15.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 2.0 2.0 1.5 1.5 2.0
Total Lost Time (s) 6.0 6.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None
Act Effct Green (s) 52.0 18.1 54.2 20.4
Actuated g/C Ratio 0.48 0.17 0.50 0.19
v/c Ratio 0.43 0.70 0.30 0.47
Control Delay 10.7 57.7 17.2 41.4
Queue Delay 0.3 0.0 0.0 0.0
Total Delay 11.0 57.7 17.2 41.4
LOS B E B D
Approach Delay 11.0 28.5 41.4
Approach LOS B C D
Queue Length 50th (ft) 210 138 112 96
Queue Length 95th (ft) 294 #259 167 143
Internal Link Dist (ft) 282 359 371
Turn Bay Length (ft)
Base Capacity (vph) 1873 296 1775 797
Starvation Cap Reductn 499 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.53 0.70 0.30 0.38

Intersection Summary
Area Type: Other
Cycle Length: 117.5
Actuated Cycle Length: 108
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 23.5 Intersection LOS: C
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 131 & Main Street
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 671 0 191 495 280 0
Future Volume (vph) 671 0 191 495 280 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 6.0 5.5 6.0
Lane Util. Factor 0.95 1.00 0.95 0.97
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 0.95
Satd. Flow (prot) 3539 1770 3539 3433
Flt Permitted 1.00 0.95 1.00 0.95
Satd. Flow (perm) 3539 1770 3539 3433
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 729 0 208 538 304 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 729 0 208 538 304 0
Turn Type NA Prot NA Prot
Protected Phases 1 2 3 5 1 5 4
Permitted Phases
Actuated Green, G (s) 51.9 18.1 54.2 20.4
Effective Green, g (s) 51.9 18.1 48.2 20.4
Actuated g/C Ratio 0.48 0.17 0.45 0.19
Clearance Time (s) 6.0 6.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1702 296 1580 649
v/s Ratio Prot c0.21 c0.12 0.15 c0.09
v/s Ratio Perm
v/c Ratio 0.43 0.70 0.34 0.47
Uniform Delay, d1 18.3 42.4 19.5 38.9
Progression Factor 0.53 1.00 1.00 1.00
Incremental Delay, d2 0.2 7.4 0.1 0.5
Delay (s) 9.8 49.7 19.6 39.5
Level of Service A D B D
Approach Delay (s) 9.8 28.0 39.5
Approach LOS A C D

Intersection Summary
HCM 2000 Control Delay 22.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 107.9 Sum of lost time (s) 28.5
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 711 74 0 1189 0 81 0 63 200 103 5
Future Volume (vph) 0 711 74 0 1189 0 81 0 63 200 103 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 3490 0 0 3539 0 1770 0 1583 1770 1852 0
Flt Permitted 0.682 0.950
Satd. Flow (perm) 0 3490 0 0 3539 0 1270 0 1583 1770 1852 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 24 68 3
Link Speed (mph) 25 25 25 25
Link Distance (ft) 449 961 352 377
Travel Time (s) 12.2 26.2 9.6 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 853 0 0 1292 0 88 0 68 217 117 0
Turn Type NA NA Perm Perm custom NA
Protected Phases 6 2
Permitted Phases 4 4 8 8
Detector Phase 6 2 4 4 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 6.0 6.0
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 46.0 46.0 26.0 26.0 26.0 26.0
Total Split (%) 63.9% 63.9% 36.1% 36.1% 36.1% 36.1%
Maximum Green (s) 40.0 40.0 20.0 20.0 20.0 20.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min None None None None
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 15.0 15.0
Pedestrian Calls (#/hr) 2 2
Act Effct Green (s) 33.5 33.5 20.2 20.2 20.2 20.2
Actuated g/C Ratio 0.51 0.51 0.31 0.31 0.31 0.31
v/c Ratio 0.48 0.72 0.23 0.13 0.40 0.21
Control Delay 10.8 14.8 21.2 6.5 22.5 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.8 14.8 21.2 6.5 22.5 19.7
LOS B B C A C B
Approach Delay 10.8 14.8 14.8 21.5
Approach LOS B B B C
Queue Length 50th (ft) 103 193 27 0 71 35
Queue Length 95th (ft) 143 258 66 27 139 78
Internal Link Dist (ft) 369 881 272 297
Turn Bay Length (ft)
Base Capacity (vph) 2151 2172 389 532 543 570
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.59 0.23 0.13 0.40 0.21

Intersection Summary
Area Type: Other
Cycle Length: 72
Actuated Cycle Length: 65.8
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 14.4 Intersection LOS: B
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Old Sturbridge Village Rd & Main Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 711 74 0 1189 0 81 0 63 200 103 5
Future Volume (vph) 0 711 74 0 1189 0 81 0 63 200 103 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3489 3539 1770 1583 1770 1851
Flt Permitted 1.00 1.00 0.68 1.00 0.95 1.00
Satd. Flow (perm) 3489 3539 1270 1583 1770 1851
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 773 80 0 1292 0 88 0 68 217 112 5
RTOR Reduction (vph) 0 12 0 0 0 0 0 0 47 0 2 0
Lane Group Flow (vph) 0 841 0 0 1292 0 88 0 21 217 115 0
Turn Type NA NA Perm Perm custom NA
Protected Phases 6 2
Permitted Phases 4 4 8 8
Actuated Green, G (s) 33.5 33.5 20.2 20.2 20.2 20.2
Effective Green, g (s) 33.5 33.5 20.2 20.2 20.2 20.2
Actuated g/C Ratio 0.51 0.51 0.31 0.31 0.31 0.31
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1779 1804 390 486 544 569
v/s Ratio Prot 0.24 c0.37
v/s Ratio Perm 0.07 0.01 c0.12 0.06
v/c Ratio 0.47 0.72 0.23 0.04 0.40 0.20
Uniform Delay, d1 10.4 12.4 16.9 16.0 18.0 16.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.4 0.3 0.0 0.5 0.2
Delay (s) 10.6 13.8 17.2 16.0 18.4 17.0
Level of Service B B B B B B
Approach Delay (s) 10.6 13.8 16.7 17.9
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 13.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 65.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 31 948 1317 46 0 85
Future Volume (vph) 31 948 1317 46 0 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 225 0 0 0
Storage Lanes 1 0 0 1
Taper Length (ft) 25 25
Satd. Flow (prot) 1770 3539 3522 0 0 1611
Flt Permitted 0.950
Satd. Flow (perm) 1770 3539 3522 0 0 1611
Link Speed (mph) 25 25 25
Link Distance (ft) 961 391 600
Travel Time (s) 26.2 10.7 16.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 34 1030 1482 0 0 92
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 31 948 1317 46 0 85
Future Volume (Veh/h) 31 948 1317 46 0 85
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 34 1030 1432 50 0 92
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 961 656
pX, platoon unblocked 0.77 0.80 0.77
vC, conflicting volume 1482 2040 741
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1026 1428 62
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 100 88
cM capacity (veh/h) 517 94 761

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 34 515 515 955 527 92
Volume Left 34 0 0 0 0 0
Volume Right 0 0 0 0 50 92
cSH 517 1700 1700 1700 1700 761
Volume to Capacity 0.07 0.30 0.30 0.56 0.31 0.12
Queue Length 95th (ft) 5 0 0 0 0 10
Control Delay (s) 12.4 0.0 0.0 0.0 0.0 10.4
Lane LOS B B
Approach Delay (s) 0.4 0.0 10.4
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 948 1 0 1362 0 2
Future Volume (vph) 948 1 0 1362 0 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 3539 0 0 3539 0 1611
Flt Permitted
Satd. Flow (perm) 3539 0 0 3539 0 1611
Link Speed (mph) 25 25 25
Link Distance (ft) 391 265 291
Travel Time (s) 10.7 7.2 7.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 1031 0 0 1480 0 2
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 41.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
3: Main Street 02/17/2020

Marijuana Dispensary Main Street Existing PM Synchro 9 Report
AP Page 6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 948 1 0 1362 0 2
Future Volume (Veh/h) 948 1 0 1362 0 2
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1030 1 0 1480 0 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 265
pX, platoon unblocked 0.78
vC, conflicting volume 1031 1770 516
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1031 1418 516
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 670 99 504

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 687 344 740 740 2
Volume Left 0 0 0 0 0
Volume Right 0 1 0 0 2
cSH 1700 1700 1700 1700 504
Volume to Capacity 0.40 0.20 0.44 0.44 0.00
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 12.2
Lane LOS B
Approach Delay (s) 0.0 0.0 12.2
Approach LOS B

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 41.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Ø1 Ø2 Ø4 Ø5
Lane Configurations
Traffic Volume (vph) 16 554 376 0 1352 59 0 0 0 13 12 10
Future Volume (vph) 16 554 376 0 1352 59 0 0 0 13 12 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 75 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 0 3536 1583 0 3518 0 0 0 0 0 1816 1583
Flt Permitted 0.888 0.975
Satd. Flow (perm) 0 3143 1583 0 3518 0 0 0 0 0 1816 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 264 12 178
Link Speed (mph) 25 25 25 25
Link Distance (ft) 265 362 687 607
Travel Time (s) 7.2 9.9 18.7 16.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 619 409 0 1534 0 0 0 0 0 27 11
Turn Type Perm NA Perm NA Split NA Prot
Protected Phases 1 5 1 2 4 5 3 3 3 1 2 4 5
Permitted Phases 1 5 1 5
Detector Phase 1 5 1 5 1 5 1 2 4 5 3 3 3
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 10.0 1.0 6.0 6.0
Minimum Split (s) 11.5 11.5 11.5 15.5 6.5 12.0 12.0
Total Split (s) 20.5 20.5 20.5 35.5 6.5 36.0 24.0
Total Split (%) 16.7% 16.7% 16.7% 29% 5% 29% 20%
Maximum Green (s) 15.0 15.0 15.0 30.0 1.0 30.0 18.0
Yellow Time (s) 3.5 3.5 3.5 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.5 1.5 2.0 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.5 5.5
Lead/Lag Lead Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None
Act Effct Green (s) 54.0 54.0 96.6 9.6 9.6
Actuated g/C Ratio 0.46 0.46 0.82 0.08 0.08
v/c Ratio 0.43 0.47 0.53 0.18 0.04
Control Delay 22.6 9.3 1.0 52.5 0.2
Queue Delay 0.0 0.0 0.1 0.0 0.0
Total Delay 22.6 9.3 1.1 52.5 0.2
LOS C A A D A
Approach Delay 17.3 1.1 37.4
Approach LOS B A D
Queue Length 50th (ft) 159 63 2 19 0
Queue Length 95th (ft) 222 154 0 49 0
Internal Link Dist (ft) 185 282 607 527
Turn Bay Length (ft) 75
Base Capacity (vph) 1449 872 2900 232 357
Starvation Cap Reductn 0 0 223 0 0
Spillback Cap Reductn 11 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.43 0.47 0.57 0.12 0.03

Intersection Summary
Area Type: Other
Cycle Length: 122.5
Actuated Cycle Length: 117.2
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.24
Intersection Signal Delay: 8.0 Intersection LOS: A
Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     4: Main Street & Fairground Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 16 554 376 0 1352 59 0 0 0 13 12 10
Future Volume (vph) 16 554 376 0 1352 59 0 0 0 13 12 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.85 0.99 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.97 1.00
Satd. Flow (prot) 3534 1583 3517 1816 1583
Flt Permitted 0.89 1.00 1.00 0.97 1.00
Satd. Flow (perm) 3142 1583 3517 1816 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 17 602 409 0 1470 64 0 0 0 14 13 11
RTOR Reduction (vph) 0 0 156 0 3 0 0 0 0 0 0 10
Lane Group Flow (vph) 0 619 253 0 1531 0 0 0 0 0 27 1
Turn Type Perm NA Perm NA Split NA Prot
Protected Phases 1 5 1 2 4 5 3 3 3
Permitted Phases 1 5 1 5
Actuated Green, G (s) 54.0 54.0 96.5 9.6 9.6
Effective Green, g (s) 48.0 48.0 84.5 9.6 9.6
Actuated g/C Ratio 0.41 0.41 0.72 0.08 0.08
Clearance Time (s) 5.5 5.5
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1287 648 2537 148 129
v/s Ratio Prot c0.44 c0.01 0.00
v/s Ratio Perm 0.20 0.16
v/c Ratio 0.48 0.39 0.60 0.18 0.01
Uniform Delay, d1 25.4 24.3 8.0 50.1 49.4
Progression Factor 1.00 1.00 0.14 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.3 0.6 0.0
Delay (s) 25.7 24.7 1.5 50.7 49.4
Level of Service C C A D D
Approach Delay (s) 25.3 1.5 0.0 50.3
Approach LOS C A A D

Intersection Summary
HCM 2000 Control Delay 11.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 117.1 Sum of lost time (s) 28.5
Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR Ø1 Ø2 Ø3
Lane Configurations
Traffic Volume (vph) 568 0 310 945 467 0
Future Volume (vph) 568 0 310 945 467 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 3539 0 1770 3539 3433 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3539 0 1770 3539 3433 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 362 439 451
Travel Time (s) 9.9 12.0 12.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 617 0 337 1027 508 0
Turn Type NA Prot NA Prot
Protected Phases 1 2 3 5 1 5 4 1 2 3
Permitted Phases
Detector Phase 1 2 3 5 1 5 4
Switch Phase
Minimum Initial (s) 6.0 6.0 10.0 1.0 6.0
Minimum Split (s) 12.0 12.0 15.5 6.5 11.5
Total Split (s) 24.0 36.0 35.5 6.5 20.5
Total Split (%) 19.6% 29.4% 29% 5% 17%
Maximum Green (s) 18.0 30.0 30.0 1.0 15.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 2.0 2.0 1.5 1.5 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 6.0 6.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None
Act Effct Green (s) 51.7 18.0 54.0 30.0
Actuated g/C Ratio 0.44 0.15 0.46 0.26
v/c Ratio 0.40 1.24 0.63 0.58
Control Delay 11.1 177.3 26.4 41.5
Queue Delay 0.3 0.0 0.0 0.0
Total Delay 11.4 177.3 26.4 41.5
LOS B F C D
Approach Delay 11.4 63.7 41.5
Approach LOS B E D
Queue Length 50th (ft) 0 ~314 299 172
Queue Length 95th (ft) 257 #520 396 238
Internal Link Dist (ft) 282 359 371
Turn Bay Length (ft)
Base Capacity (vph) 1722 272 1631 879
Starvation Cap Reductn 511 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.51 1.24 0.63 0.58

Intersection Summary
Area Type: Other
Cycle Length: 122.5
Actuated Cycle Length: 117.2
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.24
Intersection Signal Delay: 46.2 Intersection LOS: D
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 131 & Main Street
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 568 0 310 945 467 0
Future Volume (vph) 568 0 310 945 467 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 6.0 5.5 6.0
Lane Util. Factor 0.95 1.00 0.95 0.97
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 0.95
Satd. Flow (prot) 3539 1770 3539 3433
Flt Permitted 1.00 0.95 1.00 0.95
Satd. Flow (perm) 3539 1770 3539 3433
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 617 0 337 1027 508 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 617 0 337 1027 508 0
Turn Type NA Prot NA Prot
Protected Phases 1 2 3 5 1 5 4
Permitted Phases
Actuated Green, G (s) 51.6 18.0 54.0 30.0
Effective Green, g (s) 51.6 18.0 48.0 30.0
Actuated g/C Ratio 0.44 0.15 0.41 0.26
Clearance Time (s) 6.0 6.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1559 272 1450 879
v/s Ratio Prot c0.17 c0.19 c0.29 c0.15
v/s Ratio Perm
v/c Ratio 0.40 1.24 0.71 0.58
Uniform Delay, d1 22.2 49.5 28.7 38.0
Progression Factor 0.47 1.00 1.00 1.00
Incremental Delay, d2 0.2 134.9 1.6 0.9
Delay (s) 10.6 184.4 30.3 38.9
Level of Service B F C D
Approach Delay (s) 10.6 68.4 38.9
Approach LOS B E D

Intersection Summary
HCM 2000 Control Delay 48.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 117.1 Sum of lost time (s) 28.5
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1125 73 0 586 0 84 0 99 55 81 1
Future Volume (vph) 0 1125 73 0 586 0 84 0 99 55 81 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 3507 0 0 3539 0 1770 0 1583 1770 1859 0
Flt Permitted 0.699 0.950
Satd. Flow (perm) 0 3507 0 0 3539 0 1302 0 1583 1770 1859 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 57 1
Link Speed (mph) 25 25 25 25
Link Distance (ft) 449 961 352 377
Travel Time (s) 12.2 26.2 9.6 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1302 0 0 637 0 91 0 108 60 89 0
Turn Type NA NA Perm Perm custom NA
Protected Phases 6 2
Permitted Phases 4 4 8 8
Detector Phase 6 2 4 4 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 6.0 6.0
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 46.0 46.0 26.0 26.0 26.0 26.0
Total Split (%) 63.9% 63.9% 36.1% 36.1% 36.1% 36.1%
Maximum Green (s) 40.0 40.0 20.0 20.0 20.0 20.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min None None None None
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 15.0 15.0
Pedestrian Calls (#/hr) 2 2
Act Effct Green (s) 39.4 39.4 20.9 20.9 16.6 16.6
Actuated g/C Ratio 0.63 0.63 0.33 0.33 0.26 0.26
v/c Ratio 0.59 0.29 0.21 0.19 0.13 0.18
Control Delay 11.8 8.6 21.0 11.9 19.6 19.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.8 8.6 21.0 11.9 19.6 19.9
LOS B A C B B B
Approach Delay 11.8 8.6 16.0 19.7
Approach LOS B A B B
Queue Length 50th (ft) 194 74 28 15 18 27
Queue Length 95th (ft) 261 104 68 53 47 63
Internal Link Dist (ft) 369 881 272 297
Turn Bay Length (ft)
Base Capacity (vph) 2332 2348 432 563 587 617
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.27 0.21 0.19 0.10 0.14

Intersection Summary
Area Type: Other
Cycle Length: 72
Actuated Cycle Length: 63
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 11.8 Intersection LOS: B
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Old Sturbridge Village Rd & Main Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1125 73 0 586 0 84 0 99 55 81 1
Future Volume (vph) 0 1125 73 0 586 0 84 0 99 55 81 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3507 3539 1770 1583 1770 1860
Flt Permitted 1.00 1.00 0.70 1.00 0.95 1.00
Satd. Flow (perm) 3507 3539 1303 1583 1770 1860
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1223 79 0 637 0 91 0 108 60 88 1
RTOR Reduction (vph) 0 6 0 0 0 0 0 0 44 0 1 0
Lane Group Flow (vph) 0 1296 0 0 637 0 91 0 64 60 88 0
Turn Type NA NA Perm Perm custom NA
Protected Phases 6 2
Permitted Phases 4 4 8 8
Actuated Green, G (s) 37.6 37.6 14.8 14.8 14.8 14.8
Effective Green, g (s) 37.6 37.6 14.8 14.8 14.8 14.8
Actuated g/C Ratio 0.58 0.58 0.23 0.23 0.23 0.23
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2047 2066 299 363 406 427
v/s Ratio Prot c0.37 0.18
v/s Ratio Perm c0.07 0.04 0.03 0.05
v/c Ratio 0.63 0.31 0.30 0.18 0.15 0.21
Uniform Delay, d1 8.8 6.8 20.5 19.9 19.8 20.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.1 0.6 0.2 0.2 0.2
Delay (s) 9.5 6.9 21.1 20.1 19.9 20.3
Level of Service A A C C B C
Approach Delay (s) 9.5 6.9 20.6 20.2
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 10.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 64.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 39 1165 665 153 0 11
Future Volume (vph) 39 1165 665 153 0 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 225 0 0 0
Storage Lanes 1 0 0 1
Taper Length (ft) 25 25
Satd. Flow (prot) 1770 3539 3440 0 0 1611
Flt Permitted 0.950
Satd. Flow (perm) 1770 3539 3440 0 0 1611
Link Speed (mph) 25 25 25
Link Distance (ft) 961 391 600
Travel Time (s) 26.2 10.7 16.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 42 1266 889 0 0 12
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 35.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 39 1165 665 153 0 11
Future Volume (Veh/h) 39 1165 665 153 0 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 42 1266 723 166 0 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 961 656
pX, platoon unblocked 0.91 0.86 0.91
vC, conflicting volume 889 1523 444
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 672 801 182
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 95 100 98
cM capacity (veh/h) 829 264 752

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 42 633 633 482 407 12
Volume Left 42 0 0 0 0 0
Volume Right 0 0 0 0 166 12
cSH 829 1700 1700 1700 1700 752
Volume to Capacity 0.05 0.37 0.37 0.28 0.24 0.02
Queue Length 95th (ft) 4 0 0 0 0 1
Control Delay (s) 9.6 0.0 0.0 0.0 0.0 9.9
Lane LOS A A
Approach Delay (s) 0.3 0.0 9.9
Approach LOS A

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 35.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1165 3 0 818 0 2
Future Volume (vph) 1165 3 0 818 0 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 3539 0 0 3539 0 1611
Flt Permitted
Satd. Flow (perm) 3539 0 0 3539 0 1611
Link Speed (mph) 25 25 25
Link Distance (ft) 391 265 291
Travel Time (s) 10.7 7.2 7.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 1269 0 0 889 0 2
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1165 3 0 818 0 2
Future Volume (Veh/h) 1165 3 0 818 0 2
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1266 3 0 889 0 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 265
pX, platoon unblocked 0.90
vC, conflicting volume 1269 1712 634
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1269 1566 634
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 543 92 422

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 844 425 444 444 2
Volume Left 0 0 0 0 0
Volume Right 0 3 0 0 2
cSH 1700 1700 1700 1700 422
Volume to Capacity 0.50 0.25 0.26 0.26 0.00
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 13.6
Lane LOS B
Approach Delay (s) 0.0 0.0 13.6
Approach LOS B

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Ø1 Ø2 Ø4 Ø5
Lane Configurations
Traffic Volume (vph) 10 712 443 0 805 24 0 0 0 7 1 13
Future Volume (vph) 10 712 443 0 805 24 0 0 0 7 1 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 75 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 0 3536 1583 0 3525 0 0 0 0 0 1783 1583
Flt Permitted 0.942 0.957
Satd. Flow (perm) 0 3334 1583 0 3525 0 0 0 0 0 1783 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 263 8 185
Link Speed (mph) 25 25 25 25
Link Distance (ft) 265 362 687 607
Travel Time (s) 7.2 9.9 18.7 16.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 785 482 0 901 0 0 0 0 0 9 14
Turn Type Perm NA Perm NA Split NA Prot
Protected Phases 1 5 1 2 4 5 3 3 3 1 2 4 5
Permitted Phases 1 5 1 5
Detector Phase 1 5 1 5 1 5 1 2 4 5 3 3 3
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 10.0 1.0 6.0 6.0
Minimum Split (s) 11.5 11.5 11.5 15.5 7.0 12.0 12.0
Total Split (s) 20.5 20.5 20.5 35.5 7.0 31.0 24.0
Total Split (%) 17.4% 17.4% 17.4% 30% 6% 26% 20%
Maximum Green (s) 15.0 15.0 15.0 30.0 1.5 25.0 18.0
Yellow Time (s) 3.5 3.5 3.5 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.5 1.5 2.0 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.5 5.5
Lead/Lag Lead Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None
Act Effct Green (s) 54.2 54.2 88.8 10.1 10.1
Actuated g/C Ratio 0.49 0.49 0.81 0.09 0.09
v/c Ratio 0.48 0.53 0.32 0.05 0.04
Control Delay 20.6 11.1 0.7 47.1 0.2
Queue Delay 0.1 0.0 0.1 0.0 0.0
Total Delay 20.6 11.1 0.8 47.1 0.2
LOS C B A D A
Approach Delay 17.0 0.8 18.6
Approach LOS B A B
Queue Length 50th (ft) 194 98 1 6 0
Queue Length 95th (ft) 269 208 0 22 0
Internal Link Dist (ft) 185 282 607 527
Turn Bay Length (ft) 75
Base Capacity (vph) 1641 912 2815 243 376
Starvation Cap Reductn 0 0 763 0 0
Spillback Cap Reductn 118 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.52 0.53 0.44 0.04 0.04

Intersection Summary
Area Type: Other
Cycle Length: 118
Actuated Cycle Length: 110
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 10.3 Intersection LOS: B
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     4: Main Street & Fairground Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 712 443 0 805 24 0 0 0 7 1 13
Future Volume (vph) 10 712 443 0 805 24 0 0 0 7 1 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.96 1.00
Satd. Flow (prot) 3537 1583 3524 1783 1583
Flt Permitted 0.94 1.00 1.00 0.96 1.00
Satd. Flow (perm) 3333 1583 3524 1783 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 774 482 0 875 26 0 0 0 8 1 14
RTOR Reduction (vph) 0 0 148 0 2 0 0 0 0 0 0 13
Lane Group Flow (vph) 0 785 334 0 899 0 0 0 0 0 9 1
Turn Type Perm NA Perm NA Split NA Prot
Protected Phases 1 5 1 2 4 5 3 3 3
Permitted Phases 1 5 1 5
Actuated Green, G (s) 54.2 54.2 88.8 10.1 10.1
Effective Green, g (s) 48.2 48.2 76.8 10.1 10.1
Actuated g/C Ratio 0.44 0.44 0.70 0.09 0.09
Clearance Time (s) 5.5 5.5
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1461 694 2462 163 145
v/s Ratio Prot c0.25 c0.01 0.00
v/s Ratio Perm c0.24 0.21
v/c Ratio 0.54 0.48 0.36 0.06 0.01
Uniform Delay, d1 22.7 22.0 6.7 45.5 45.4
Progression Factor 1.00 1.00 0.14 1.00 1.00
Incremental Delay, d2 0.4 0.5 0.1 0.1 0.0
Delay (s) 23.0 22.5 1.0 45.7 45.4
Level of Service C C A D D
Approach Delay (s) 22.8 1.0 0.0 45.5
Approach LOS C A A D

Intersection Summary
HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 109.9 Sum of lost time (s) 28.5
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR Ø1 Ø2 Ø3
Lane Configurations
Traffic Volume (vph) 719 0 204 531 300 0
Future Volume (vph) 719 0 204 531 300 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 3539 0 1770 3539 3433 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3539 0 1770 3539 3433 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 362 439 451
Travel Time (s) 9.9 12.0 12.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 782 0 222 577 326 0
Turn Type NA Prot NA Prot
Protected Phases 1 2 3 5 1 5 4 1 2 3
Permitted Phases
Detector Phase 1 2 3 5 1 5 4
Switch Phase
Minimum Initial (s) 6.0 6.0 10.0 1.0 6.0
Minimum Split (s) 12.0 12.0 15.5 7.0 11.5
Total Split (s) 24.0 31.0 35.5 7.0 20.5
Total Split (%) 20.3% 26.3% 30% 6% 17%
Maximum Green (s) 18.0 25.0 30.0 1.5 15.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 2.0 2.0 1.5 1.5 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 6.0 6.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None
Act Effct Green (s) 52.8 18.1 54.2 21.6
Actuated g/C Ratio 0.48 0.16 0.49 0.20
v/c Ratio 0.46 0.77 0.33 0.48
Control Delay 11.0 63.4 18.4 41.8
Queue Delay 0.3 0.0 0.0 0.0
Total Delay 11.3 63.4 18.4 41.8
LOS B E B D
Approach Delay 11.3 30.9 41.8
Approach LOS B C D
Queue Length 50th (ft) 242 155 130 105
Queue Length 95th (ft) 324 #290 186 155
Internal Link Dist (ft) 282 359 371
Turn Bay Length (ft)
Base Capacity (vph) 1855 290 1742 782
Starvation Cap Reductn 475 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.57 0.77 0.33 0.42

Intersection Summary
Area Type: Other
Cycle Length: 118
Actuated Cycle Length: 110
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 24.7 Intersection LOS: C
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 131 & Main Street
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 719 0 204 531 300 0
Future Volume (vph) 719 0 204 531 300 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 6.0 5.5 6.0
Lane Util. Factor 0.95 1.00 0.95 0.97
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 0.95
Satd. Flow (prot) 3539 1770 3539 3433
Flt Permitted 1.00 0.95 1.00 0.95
Satd. Flow (perm) 3539 1770 3539 3433
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 782 0 222 577 326 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 782 0 222 577 326 0
Turn Type NA Prot NA Prot
Protected Phases 1 2 3 5 1 5 4
Permitted Phases
Actuated Green, G (s) 52.7 18.1 54.2 21.6
Effective Green, g (s) 52.7 18.1 48.2 21.6
Actuated g/C Ratio 0.48 0.16 0.44 0.20
Clearance Time (s) 6.0 6.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1697 291 1552 674
v/s Ratio Prot c0.22 c0.13 0.16 c0.09
v/s Ratio Perm
v/c Ratio 0.46 0.76 0.37 0.48
Uniform Delay, d1 19.1 43.8 20.7 39.2
Progression Factor 0.52 1.00 1.00 1.00
Incremental Delay, d2 0.2 11.2 0.2 0.5
Delay (s) 10.1 55.1 20.8 39.7
Level of Service B E C D
Approach Delay (s) 10.1 30.4 39.7
Approach LOS B C D

Intersection Summary
HCM 2000 Control Delay 23.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 109.9 Sum of lost time (s) 28.5
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings
1: Old Sturbridge Village Rd & Main Street 02/17/2020

Marijuana Dispensary Main Street No-Build PM Synchro 9 Report
AP Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 762 80 0 1274 0 87 0 67 214 110 6
Future Volume (vph) 0 762 80 0 1274 0 87 0 67 214 110 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 3490 0 0 3539 0 1770 0 1583 1770 1848 0
Flt Permitted 0.676 0.950
Satd. Flow (perm) 0 3490 0 0 3539 0 1259 0 1583 1770 1848 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 73 4
Link Speed (mph) 25 25 25 25
Link Distance (ft) 449 961 453 377
Travel Time (s) 12.2 26.2 12.4 10.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 915 0 0 1385 0 95 0 73 233 127 0
Turn Type NA NA Perm Perm custom NA
Protected Phases 6 2
Permitted Phases 4 4 8 8
Detector Phase 6 2 4 4 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 20.0 20.0 6.0 6.0
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 46.0 46.0 26.0 26.0 26.0 26.0
Total Split (%) 63.9% 63.9% 36.1% 36.1% 36.1% 36.1%
Maximum Green (s) 40.0 40.0 20.0 20.0 20.0 20.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min None None None None
Walk Time (s) 5.0 5.0
Flash Dont Walk (s) 15.0 15.0
Pedestrian Calls (#/hr) 2 2
Act Effct Green (s) 35.5 35.5 20.2 20.2 20.2 20.2
Actuated g/C Ratio 0.52 0.52 0.30 0.30 0.30 0.30
v/c Ratio 0.50 0.75 0.25 0.14 0.44 0.23
Control Delay 10.9 15.4 22.3 6.4 23.9 20.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.9 15.4 22.3 6.4 23.9 20.4
LOS B B C A C C
Approach Delay 10.9 15.4 15.3 22.7
Approach LOS B B B C
Queue Length 50th (ft) 114 216 33 0 85 42
Queue Length 95th (ft) 156 289 70 28 149 83
Internal Link Dist (ft) 369 881 373 297
Turn Bay Length (ft)
Base Capacity (vph) 2085 2104 374 521 526 552
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.66 0.25 0.14 0.44 0.23

Intersection Summary
Area Type: Other
Cycle Length: 72
Actuated Cycle Length: 67.8
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 14.8 Intersection LOS: B
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     1: Old Sturbridge Village Rd & Main Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 762 80 0 1274 0 87 0 67 214 110 6
Future Volume (vph) 0 762 80 0 1274 0 87 0 67 214 110 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3489 3539 1770 1583 1770 1847
Flt Permitted 1.00 1.00 0.68 1.00 0.95 1.00
Satd. Flow (perm) 3489 3539 1258 1583 1770 1847
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 828 87 0 1385 0 95 0 73 233 120 7
RTOR Reduction (vph) 0 12 0 0 0 0 0 0 51 0 3 0
Lane Group Flow (vph) 0 903 0 0 1385 0 95 0 22 233 124 0
Turn Type NA NA Perm Perm custom NA
Protected Phases 6 2
Permitted Phases 4 4 8 8
Actuated Green, G (s) 35.5 35.5 20.1 20.1 20.1 20.1
Effective Green, g (s) 35.5 35.5 20.1 20.1 20.1 20.1
Actuated g/C Ratio 0.53 0.53 0.30 0.30 0.30 0.30
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1832 1858 374 470 526 549
v/s Ratio Prot 0.26 c0.39
v/s Ratio Perm 0.08 0.01 c0.13 0.07
v/c Ratio 0.49 0.75 0.25 0.05 0.44 0.23
Uniform Delay, d1 10.3 12.5 18.1 16.9 19.2 17.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.7 0.4 0.0 0.6 0.2
Delay (s) 10.5 14.2 18.4 17.0 19.8 18.1
Level of Service B B B B B B
Approach Delay (s) 10.5 14.2 17.8 19.2
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 13.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 67.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 33 1016 1412 50 0 92
Future Volume (vph) 33 1016 1412 50 0 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 225 0 0 0
Storage Lanes 1 0 0 1
Taper Length (ft) 25 25
Satd. Flow (prot) 1770 3539 3522 0 0 1611
Flt Permitted 0.950
Satd. Flow (perm) 1770 3539 3522 0 0 1611
Link Speed (mph) 25 25 25
Link Distance (ft) 961 391 600
Travel Time (s) 26.2 10.7 16.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 36 1104 1589 0 0 100
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 53.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 33 1016 1412 50 0 92
Future Volume (Veh/h) 33 1016 1412 50 0 92
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 36 1104 1535 54 0 100
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 961 656
pX, platoon unblocked 0.73 0.77 0.73
vC, conflicting volume 1589 2186 794
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1066 1442 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 100 87
cM capacity (veh/h) 474 88 791

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 36 552 552 1023 566 100
Volume Left 36 0 0 0 0 0
Volume Right 0 0 0 0 54 100
cSH 474 1700 1700 1700 1700 791
Volume to Capacity 0.08 0.32 0.32 0.60 0.33 0.13
Queue Length 95th (ft) 6 0 0 0 0 11
Control Delay (s) 13.2 0.0 0.0 0.0 0.0 10.2
Lane LOS B B
Approach Delay (s) 0.4 0.0 10.2
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 53.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1016 1 0 1461 0 2
Future Volume (vph) 1016 1 0 1461 0 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 3539 0 0 3539 0 1611
Flt Permitted
Satd. Flow (perm) 3539 0 0 3539 0 1611
Link Speed (mph) 25 25 25
Link Distance (ft) 391 265 291
Travel Time (s) 10.7 7.2 7.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 1105 0 0 1588 0 2
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 43.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1016 1 0 1461 0 2
Future Volume (Veh/h) 1016 1 0 1461 0 2
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1104 1 0 1588 0 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 265
pX, platoon unblocked 0.74
vC, conflicting volume 1105 1898 552
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1105 1516 552
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 628 82 477

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 736 369 794 794 2
Volume Left 0 0 0 0 0
Volume Right 0 1 0 0 2
cSH 1700 1700 1700 1700 477
Volume to Capacity 0.43 0.22 0.47 0.47 0.00
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 12.6
Lane LOS B
Approach Delay (s) 0.0 0.0 12.6
Approach LOS B

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 43.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Ø1 Ø2 Ø4 Ø5
Lane Configurations
Traffic Volume (vph) 18 594 403 0 1450 63 0 0 0 14 13 11
Future Volume (vph) 18 594 403 0 1450 63 0 0 0 14 13 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 75 0 0 0 0 0 0
Storage Lanes 0 1 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 0 3536 1583 0 3518 0 0 0 0 0 1816 1583
Flt Permitted 0.850 0.975
Satd. Flow (perm) 0 3008 1583 0 3518 0 0 0 0 0 1816 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 262 12 178
Link Speed (mph) 25 25 25 25
Link Distance (ft) 265 362 687 607
Travel Time (s) 7.2 9.9 18.7 16.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 666 438 0 1644 0 0 0 0 0 29 12
Turn Type Perm NA Perm NA Split NA Prot
Protected Phases 1 5 1 2 4 5 3 3 3 1 2 4 5
Permitted Phases 1 5 1 5
Detector Phase 1 5 1 5 1 5 1 2 4 5 3 3 3
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 10.0 1.0 6.0 6.0
Minimum Split (s) 11.5 11.5 11.5 15.5 6.5 12.0 12.0
Total Split (s) 20.5 20.5 20.5 35.5 6.5 36.0 24.0
Total Split (%) 16.7% 16.7% 16.7% 29% 5% 29% 20%
Maximum Green (s) 15.0 15.0 15.0 30.0 1.0 30.0 18.0
Yellow Time (s) 3.5 3.5 3.5 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.5 1.5 2.0 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.5 5.5
Lead/Lag Lead Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None
Act Effct Green (s) 54.0 54.0 96.6 10.1 10.1
Actuated g/C Ratio 0.46 0.46 0.82 0.09 0.09
v/c Ratio 0.48 0.50 0.57 0.19 0.04
Control Delay 23.9 10.8 1.1 52.3 0.3
Queue Delay 0.1 0.0 0.1 0.0 0.0
Total Delay 24.0 10.8 1.2 52.3 0.3
LOS C B A D A
Approach Delay 18.8 1.2 37.0
Approach LOS B A D
Queue Length 50th (ft) 177 81 2 21 0
Queue Length 95th (ft) 250 184 0 51 0
Internal Link Dist (ft) 185 282 607 527
Turn Bay Length (ft) 75
Base Capacity (vph) 1381 868 2888 231 357
Starvation Cap Reductn 0 0 220 0 0
Spillback Cap Reductn 67 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.51 0.50 0.62 0.13 0.03

Intersection Summary
Area Type: Other
Cycle Length: 122.5
Actuated Cycle Length: 117.7
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.34
Intersection Signal Delay: 8.7 Intersection LOS: A
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     4: Main Street & Fairground Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 18 594 403 0 1450 63 0 0 0 14 13 11
Future Volume (vph) 18 594 403 0 1450 63 0 0 0 14 13 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 0.85 0.99 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.97 1.00
Satd. Flow (prot) 3534 1583 3517 1816 1583
Flt Permitted 0.85 1.00 1.00 0.97 1.00
Satd. Flow (perm) 3007 1583 3517 1816 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 20 646 438 0 1576 68 0 0 0 15 14 12
RTOR Reduction (vph) 0 0 155 0 3 0 0 0 0 0 0 11
Lane Group Flow (vph) 0 666 283 0 1641 0 0 0 0 0 29 1
Turn Type Perm NA Perm NA Split NA Prot
Protected Phases 1 5 1 2 4 5 3 3 3
Permitted Phases 1 5 1 5
Actuated Green, G (s) 54.0 54.0 96.5 10.1 10.1
Effective Green, g (s) 48.0 48.0 84.5 10.1 10.1
Actuated g/C Ratio 0.41 0.41 0.72 0.09 0.09
Clearance Time (s) 5.5 5.5
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1227 646 2527 155 135
v/s Ratio Prot c0.47 c0.02 0.00
v/s Ratio Perm 0.22 0.18
v/c Ratio 0.54 0.44 0.65 0.19 0.01
Uniform Delay, d1 26.5 25.1 8.7 49.9 49.2
Progression Factor 1.00 1.00 0.13 1.00 1.00
Incremental Delay, d2 0.5 0.5 0.4 0.6 0.0
Delay (s) 27.0 25.6 1.6 50.5 49.2
Level of Service C C A D D
Approach Delay (s) 26.4 1.6 0.0 50.1
Approach LOS C A A D

Intersection Summary
HCM 2000 Control Delay 12.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 117.6 Sum of lost time (s) 28.5
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR Ø1 Ø2 Ø3
Lane Configurations
Traffic Volume (vph) 608 0 332 1013 500 0
Future Volume (vph) 608 0 332 1013 500 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 3539 0 1770 3539 3433 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3539 0 1770 3539 3433 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 362 439 451
Travel Time (s) 9.9 12.0 12.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 661 0 361 1101 543 0
Turn Type NA Prot NA Prot
Protected Phases 1 2 3 5 1 5 4 1 2 3
Permitted Phases
Detector Phase 1 2 3 5 1 5 4
Switch Phase
Minimum Initial (s) 6.0 6.0 10.0 1.0 6.0
Minimum Split (s) 12.0 12.0 15.5 6.5 11.5
Total Split (s) 24.0 36.0 35.5 6.5 20.5
Total Split (%) 19.6% 29.4% 29% 5% 17%
Maximum Green (s) 18.0 30.0 30.0 1.0 15.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 2.0 2.0 1.5 1.5 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 6.0 6.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None
Act Effct Green (s) 52.1 18.0 54.0 30.0
Actuated g/C Ratio 0.44 0.15 0.46 0.25
v/c Ratio 0.42 1.34 0.68 0.62
Control Delay 10.9 213.1 27.9 42.8
Queue Delay 0.3 0.0 0.0 0.0
Total Delay 11.3 213.1 27.9 42.8
LOS B F C D
Approach Delay 11.3 73.6 42.8
Approach LOS B E D
Queue Length 50th (ft) 212 ~352 331 186
Queue Length 95th (ft) 281 #570 442 259
Internal Link Dist (ft) 282 359 371
Turn Bay Length (ft)
Base Capacity (vph) 1715 270 1624 875
Starvation Cap Reductn 492 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.54 1.34 0.68 0.62

Intersection Summary
Area Type: Other
Cycle Length: 122.5
Actuated Cycle Length: 117.7
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.34
Intersection Signal Delay: 51.9 Intersection LOS: D
Intersection Capacity Utilization 64.0% ICU Level of Service C
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 131 & Main Street
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 608 0 332 1013 500 0
Future Volume (vph) 608 0 332 1013 500 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 6.0 5.5 6.0
Lane Util. Factor 0.95 1.00 0.95 0.97
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 0.95
Satd. Flow (prot) 3539 1770 3539 3433
Flt Permitted 1.00 0.95 1.00 0.95
Satd. Flow (perm) 3539 1770 3539 3433
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 661 0 361 1101 543 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 661 0 361 1101 543 0
Turn Type NA Prot NA Prot
Protected Phases 1 2 3 5 1 5 4
Permitted Phases
Actuated Green, G (s) 52.1 18.0 54.0 30.0
Effective Green, g (s) 52.1 18.0 48.0 30.0
Actuated g/C Ratio 0.44 0.15 0.41 0.26
Clearance Time (s) 6.0 6.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1567 270 1444 875
v/s Ratio Prot c0.19 c0.20 c0.31 c0.16
v/s Ratio Perm
v/c Ratio 0.42 1.34 0.76 0.62
Uniform Delay, d1 22.4 49.8 29.9 38.8
Progression Factor 0.45 1.00 1.00 1.00
Incremental Delay, d2 0.2 174.6 2.4 1.4
Delay (s) 10.3 224.4 32.3 40.1
Level of Service B F C D
Approach Delay (s) 10.3 79.8 40.1
Approach LOS B E D

Intersection Summary
HCM 2000 Control Delay 54.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 117.6 Sum of lost time (s) 28.5
Intersection Capacity Utilization 64.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 793 80 0 1346 0 87 0 78 244 121 6
Future Volume (vph) 0 793 80 0 1346 0 87 0 78 244 121 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 3490 0 0 3539 0 1770 0 1583 1770 1848 0
Flt Permitted 0.668 0.950
Satd. Flow (perm) 0 3490 0 0 3539 0 1244 0 1583 1770 1848 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 24 85 4
Link Speed (mph) 25 25 25 25
Link Distance (ft) 449 961 453 398
Travel Time (s) 12.2 26.2 12.4 10.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 949 0 0 1463 0 95 0 85 265 139 0
Turn Type NA NA Perm Perm Perm NA
Protected Phases 6 2 8
Permitted Phases 4 4 8 8
Detector Phase 6 2 4 4 8 8
Switch Phase
Minimum Initial (s) 20.0 20.0 6.0 6.0 6.0 6.0
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 26.0
Total Split (s) 46.0 46.0 26.0 26.0 26.0 26.0
Total Split (%) 63.9% 63.9% 36.1% 36.1% 36.1% 36.1%
Maximum Green (s) 40.0 40.0 20.0 20.0 20.0 20.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min None None None None
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 2 2 2 2
Act Effct Green (s) 35.1 35.1 14.6 14.6 14.6 14.6
Actuated g/C Ratio 0.57 0.57 0.24 0.24 0.24 0.24
v/c Ratio 0.48 0.73 0.33 0.19 0.64 0.32
Control Delay 9.1 13.1 24.3 6.6 30.0 22.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.1 13.1 24.3 6.6 30.0 22.4
LOS A B C A C C
Approach Delay 9.1 13.1 15.9 27.4
Approach LOS A B B C
Queue Length 50th (ft) 96 191 33 0 100 47
Queue Length 95th (ft) 164 317 70 30 170 90
Internal Link Dist (ft) 369 881 373 318
Turn Bay Length (ft)
Base Capacity (vph) 2334 2359 414 584 590 618
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.62 0.23 0.15 0.45 0.22

Intersection Summary
Area Type: Other
Cycle Length: 72
Actuated Cycle Length: 62.1
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 13.9 Intersection LOS: B
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     1: Old Sturbridge Village Rd & Main Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 793 80 0 1346 0 87 0 78 244 121 6
Future Volume (vph) 0 793 80 0 1346 0 87 0 78 244 121 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 1.00 0.99
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3491 3539 1770 1583 1770 1849
Flt Permitted 1.00 1.00 0.67 1.00 0.95 1.00
Satd. Flow (perm) 3491 3539 1245 1583 1770 1849
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 862 87 0 1463 0 95 0 85 265 132 7
RTOR Reduction (vph) 0 10 0 0 0 0 0 0 65 0 3 0
Lane Group Flow (vph) 0 939 0 0 1463 0 95 0 20 265 136 0
Turn Type NA NA Perm Perm Perm NA
Protected Phases 6 2 8
Permitted Phases 4 4 8 8
Actuated Green, G (s) 35.1 35.1 14.6 14.6 14.6 14.6
Effective Green, g (s) 35.1 35.1 14.6 14.6 14.6 14.6
Actuated g/C Ratio 0.57 0.57 0.24 0.24 0.24 0.24
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1985 2013 294 374 418 437
v/s Ratio Prot 0.27 c0.41 0.07
v/s Ratio Perm 0.08 0.01 c0.15
v/c Ratio 0.47 0.73 0.32 0.05 0.63 0.31
Uniform Delay, d1 7.8 9.8 19.5 18.2 21.2 19.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.3 0.6 0.1 3.1 0.4
Delay (s) 8.0 11.1 20.1 18.3 24.3 19.8
Level of Service A B C B C B
Approach Delay (s) 8.0 11.1 19.2 22.7
Approach LOS A B B C

Intersection Summary
HCM 2000 Control Delay 12.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 61.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 33 1088 1483 51 0 93
Future Volume (vph) 33 1088 1483 51 0 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 225 0 0 0
Storage Lanes 1 0 0 1
Taper Length (ft) 25 25
Satd. Flow (prot) 1770 3539 3522 0 0 1611
Flt Permitted 0.950
Satd. Flow (perm) 1770 3539 3522 0 0 1611
Link Speed (mph) 25 25 25
Link Distance (ft) 961 391 600
Travel Time (s) 26.2 10.7 16.4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 36 1183 1667 0 0 101
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 55.0% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 33 1088 1483 51 0 93
Future Volume (Veh/h) 33 1088 1483 51 0 93
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 36 1183 1612 55 0 101
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 961 656
pX, platoon unblocked 0.65 0.68 0.65
vC, conflicting volume 1667 2303 834
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 953 1561 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 100 86
cM capacity (veh/h) 467 65 706

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 36 592 592 1075 592 101
Volume Left 36 0 0 0 0 0
Volume Right 0 0 0 0 55 101
cSH 467 1700 1700 1700 1700 706
Volume to Capacity 0.08 0.35 0.35 0.63 0.35 0.14
Queue Length 95th (ft) 6 0 0 0 0 12
Control Delay (s) 13.4 0.0 0.0 0.0 0.0 10.9
Lane LOS B B
Approach Delay (s) 0.4 0.0 10.9
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 55.0% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1015 73 0 1534 0 74
Future Volume (vph) 1015 73 0 1534 0 74
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 3504 0 0 3539 0 1611
Flt Permitted
Satd. Flow (perm) 3504 0 0 3539 0 1611
Link Speed (mph) 25 25 25
Link Distance (ft) 391 265 291
Travel Time (s) 10.7 7.2 7.9
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 1182 0 0 1667 0 80
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 1015 73 0 1534 0 74
Future Volume (Veh/h) 1015 73 0 1534 0 74
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1103 79 0 1667 0 80
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 265
pX, platoon unblocked 0.67
vC, conflicting volume 1182 1976 591
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1182 1478 591
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 82
cM capacity (veh/h) 587 78 450

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 735 447 834 834 80
Volume Left 0 0 0 0 0
Volume Right 0 79 0 0 80
cSH 1700 1700 1700 1700 450
Volume to Capacity 0.43 0.26 0.49 0.49 0.18
Queue Length 95th (ft) 0 0 0 0 16
Control Delay (s) 0.0 0.0 0.0 0.0 14.7
Lane LOS B
Approach Delay (s) 0.0 0.0 14.7
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Ø1 Ø2 Ø4 Ø5
Lane Configurations
Traffic Volume (vph) 1 18 611 458 0 1522 63 0 0 0 14 13 11
Future Volume (vph) 1 18 611 458 0 1522 63 0 0 0 14 13 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 75 0 0 0 0 0 0
Storage Lanes 1 1 0 0 0 0 0 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 0 1770 1863 1583 0 3518 0 0 0 0 0 1816 1583
Flt Permitted 0.113 0.975
Satd. Flow (perm) 0 210 1863 1583 0 3518 0 0 0 0 0 1816 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 223 17 242
Link Speed (mph) 25 25 25 25
Link Distance (ft) 265 362 687 607
Travel Time (s) 7.2 9.9 18.7 16.6
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 21 664 498 0 1722 0 0 0 0 0 29 12
Turn Type Perm Perm NA Perm NA Split NA Prot
Protected Phases 1 5 1 2 4 5 3 3 3 1 2 4 5
Permitted Phases 1 5 1 5 1 5
Detector Phase 1 5 1 5 1 5 1 5 1 2 4 5 3 3 3
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 10.0 1.0 6.0 6.0
Minimum Split (s) 11.5 11.5 11.5 15.5 6.5 12.0 12.0
Total Split (s) 11.5 11.5 11.5 21.0 9.5 22.0 26.0
Total Split (%) 12.8% 12.8% 12.8% 23% 11% 24% 29%
Maximum Green (s) 6.0 6.0 6.0 15.5 4.0 16.0 20.0
Yellow Time (s) 3.5 3.5 3.5 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 1.5 1.5 2.0 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 5.5 5.5
Lead/Lag Lead Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None
Act Effct Green (s) 41.5 41.5 41.5 73.0 6.0 6.0
Actuated g/C Ratio 0.46 0.46 0.46 0.81 0.07 0.07
v/c Ratio 0.22 0.77 0.59 0.60 0.24 0.04
Control Delay 21.7 27.9 12.6 0.9 45.0 0.2
Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 21.7 27.9 12.6 1.0 45.0 0.2
LOS C C B A D A
Approach Delay 21.3 1.0 31.9
Approach LOS C A C
Queue Length 50th (ft) 7 305 105 2 16 0
Queue Length 95th (ft) 26 451 203 m6 44 0
Internal Link Dist (ft) 185 282 607 527
Turn Bay Length (ft) 75
Base Capacity (vph) 96 859 850 2856 121 331
Starvation Cap Reductn 0 0 0 258 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.77 0.59 0.66 0.24 0.04

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 9.6 Intersection LOS: A
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     4: Main Street & Fairground Road
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Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 1 18 611 458 0 1522 63 0 0 0 14 13 11
Future Volume (vph) 1 18 611 458 0 1522 63 0 0 0 14 13 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00
Frt 1.00 1.00 0.85 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.97 1.00
Satd. Flow (prot) 1770 1863 1583 3518 1816 1583
Flt Permitted 0.11 1.00 1.00 1.00 0.97 1.00
Satd. Flow (perm) 210 1863 1583 3518 1816 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1 20 664 498 0 1654 68 0 0 0 15 14 12
RTOR Reduction (vph) 0 0 0 135 0 5 0 0 0 0 0 0 11
Lane Group Flow (vph) 0 21 664 363 0 1717 0 0 0 0 0 29 1
Turn Type Perm Perm NA Perm NA Split NA Prot
Protected Phases 1 5 1 2 4 5 3 3 3
Permitted Phases 1 5 1 5 1 5
Actuated Green, G (s) 41.5 41.5 41.5 73.0 6.0 6.0
Effective Green, g (s) 35.5 35.5 35.5 61.0 6.0 6.0
Actuated g/C Ratio 0.39 0.39 0.39 0.68 0.07 0.07
Clearance Time (s) 5.5 5.5
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 82 734 624 2384 121 105
v/s Ratio Prot c0.36 c0.49 c0.02 0.00
v/s Ratio Perm 0.10 0.23
v/c Ratio 0.26 0.90 0.58 0.72 0.24 0.01
Uniform Delay, d1 18.4 25.7 21.4 9.1 39.8 39.2
Progression Factor 1.00 1.00 1.00 0.10 1.00 1.00
Incremental Delay, d2 1.7 14.6 1.4 0.7 1.0 0.0
Delay (s) 20.0 40.2 22.8 1.6 40.9 39.2
Level of Service C D C A D D
Approach Delay (s) 32.5 1.6 0.0 40.4
Approach LOS C A A D

Intersection Summary
HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 28.5
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR Ø1 Ø2 Ø3
Lane Configurations
Traffic Volume (vph) 625 0 332 1023 552 0
Future Volume (vph) 625 0 332 1023 552 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 3539 0 1770 3539 3433 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3539 0 1770 3539 3433 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25
Link Distance (ft) 362 439 451
Travel Time (s) 9.9 12.0 12.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Shared Lane Traffic (%)
Lane Group Flow (vph) 679 0 361 1112 600 0
Turn Type NA Prot NA Prot
Protected Phases 1 2 3 5 1 5 4 1 2 3
Permitted Phases
Detector Phase 1 2 3 5 1 5 4
Switch Phase
Minimum Initial (s) 6.0 6.0 10.0 1.0 6.0
Minimum Split (s) 12.0 12.0 15.5 6.5 11.5
Total Split (s) 26.0 22.0 21.0 9.5 11.5
Total Split (%) 28.9% 24.4% 23% 11% 13%
Maximum Green (s) 20.0 16.0 15.5 4.0 6.0
Yellow Time (s) 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 2.0 2.0 1.5 1.5 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 6.0 6.0
Lead/Lag Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None
Act Effct Green (s) 36.5 20.0 41.5 16.0
Actuated g/C Ratio 0.41 0.22 0.46 0.18
v/c Ratio 0.47 0.92 0.68 0.98
Control Delay 9.8 65.0 21.7 71.0
Queue Delay 1.1 0.0 0.0 0.0
Total Delay 10.9 65.0 21.7 71.0
LOS B E C E
Approach Delay 10.9 32.3 71.0
Approach LOS B C E
Queue Length 50th (ft) 156 202 252 177
Queue Length 95th (ft) 151 #366 324 #286
Internal Link Dist (ft) 282 359 371
Turn Bay Length (ft)
Base Capacity (vph) 1435 393 1631 610
Starvation Cap Reductn 492 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.72 0.92 0.68 0.98

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 35.5 Intersection LOS: D
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     5: Route 131 & Main Street
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 625 0 332 1023 552 0
Future Volume (vph) 625 0 332 1023 552 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 6.0 5.5 6.0
Lane Util. Factor 0.95 1.00 0.95 0.97
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 0.95
Satd. Flow (prot) 3539 1770 3539 3433
Flt Permitted 1.00 0.95 1.00 0.95
Satd. Flow (perm) 3539 1770 3539 3433
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 679 0 361 1112 600 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 679 0 361 1112 600 0
Turn Type NA Prot NA Prot
Protected Phases 1 2 3 5 1 5 4
Permitted Phases
Actuated Green, G (s) 36.5 20.0 41.5 16.0
Effective Green, g (s) 36.5 20.0 35.5 16.0
Actuated g/C Ratio 0.41 0.22 0.39 0.18
Clearance Time (s) 6.0 6.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1435 393 1395 610
v/s Ratio Prot c0.19 c0.20 c0.31 c0.17
v/s Ratio Perm
v/c Ratio 0.47 0.92 0.80 0.98
Uniform Delay, d1 19.7 34.2 24.1 36.9
Progression Factor 0.46 1.00 1.00 1.00
Incremental Delay, d2 0.2 25.9 3.3 32.1
Delay (s) 9.1 60.1 27.3 68.9
Level of Service A E C E
Approach Delay (s) 9.1 35.4 68.9
Approach LOS A D E

Intersection Summary
HCM 2000 Control Delay 36.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 28.5
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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