
Commonwealth of Massachusetts 
Executive Office of Energy and Environmental Affairs 

MEPA Office 

100 Cambridge St., Suite 900 
Boston, MA 02114 
Telephone 617-626-1020    
   

The following should be completed and submitted to a local newspaper:  

 

PUBLIC NOTICE OF ENVIRONMENTAL REVIEW 

PROJECT:______Regency at Boxborough________________  

LOCATION: ___700-800 Massachusetts Avenue, Boxborough, MA_  

PROPONENT: _Boxborough Town Center, LLC_____  

The undersigned is submitting an Expanded Environmental Notification Form 
("EENF") to the Secretary of Energy & Environmental Affairs on or before  
_December 15, 2016_ (date)  

This will initiate review of the above project pursuant to the Massachusetts 
Environmental Policy Act ("MEPA", M.G.L. c. 30, s.s. 61-62I). Copies of the EENF 
may be obtained from:  
_Stamski and McNary, Inc.___________________________________________  
_1000 Main Street, Acton, MA   01720 ___________________________________  
_(978) 263-8585____________________________________________________  
(Name, address, phone number of proponent or proponent's agent)  

Copies of the EENF are also being sent to the Conservation Commission and 
Planning Board of __Boxborough                      ________(Municipality) where they 
may be inspected.  

The Secretary of Energy & Environmental Affairs will publish notice of the EENF in the 
Environmental Monitor, will receive public comments on the project for 30 days, and 
will then decide, within ten days, if an environmental Impact Report is needed. A site 
visit and consultation session on the project may also be scheduled. All persons wishing 
to comment on the project, or to be notified of a site visit or consultation session, should 
write to the Secretary of Energy & Environmental Affairs, 100 Cambridge St., Suite 900, 
Boston, Massachusetts 02114, Attention: MEPA Office, referencing the above project.  

By __Boxborough Town Center, LLC           ________________________(Proponent)  
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May 25, 2016

Ms. Susan Connors
MassDEP Drinking Water Program
Central Regional Office
8 New Bond Street
Worcester, Massachusetts 01606

Regency at Boxborough
Proposed Community Wells
Boxborough, MA 01719
Site Exam and Approval to Conduct Pump Test
Transmittal X270140
GHC #15005

re:

Dear Ms. Connors:

GeoHydroCycle, Inc. (GHC) is providing hydrogeologic services to our Client,
Boxborough Town Center, LLC to permit water supply wells for a proposed
development located at the Town Center property in Boxborough, MA 01719 (the Site).
Figure 1 presents features of the Site.  

Introduction

Following our March 4, 2016 meeting in DEP’s Worcester office, an adjoining
parcel of land on the west side of the property was placed under agreement to allow the
proposed wells to be moved further from site wetlands and keep the Zone Is within to
be owned property.  Figure 2 shows the added Parcel A and the relocated wells.  

Currently, the Town Center property is undeveloped.  Natural drainage is to the
center of the property to a local wetland that drains to the northeast corner of the
property.  The proposed wells are located in the western portion of the property, and as
Figure 2 shows, the new parcel provides sufficient area to encompass the Zone I circles.

Site wastewater from the development is proposed to be discharged to an onsite
leach field, as shown in Figure 2.  Moving the wells to new locations also increases the
distance between the wells and the leach field from 406 to 805 feet.

GEOHYDROCYCLE, INC.

151B California Street
Newton, Massachusetts
02458

(617) 527-8074 (v)
(617) 527-8668 (f)

HAZARDOUS WASTE

WATER SUPPLY

ASSESSMENT

REMEDIATION

ANALYSES

PERMITTING

MODELING

SOFTWARE



Proposed Water Usage and Well Site

Developement plans for the Site are for 30 three-bedroom units and 70 elderly
units (30 x 330 gpd + 70 x 150 gpd), which, based on Title 5, will require a water
supply capable of producing 20,400 gallons per day.  

For the Zone I wellhead protection area, Massachusetts Drinking Water
Regulations, 310 CMR 22.21(3)(b) require a public water supply to own or control an
area around public water supply wells.  Using the daily usage rate of 20,400 gallons per
day and two wells set 52 feet apart, yields an average daily pumping rate of 10.8 gallons
per minute, which would require a Zone I radius of 251 feet, as shown in Figure 2.

Also, the Massachusetts Drinking Water Regulations require an Interim
Wellhead Protection Area around the well to provide additional protection for the well.
Using the daily average rate of 7.1 gallons per day, the IWPA for each of the wells
would be a circles with radii of 627 feet, which places the leach field outside the IWPA.

Site Geology

In September 2003, GeoHydroCycle, Inc. prepared the Hydrogeologic
Evaluation for a leach field associated with a proposed development of the land.  GHC
was involved in the subsurface explorations, which included both the test pit
excavations, well drilling, well slug testing, and grain size analyses.  Based on that data,
the overburden beneath the site can be characterized as a sandy till, consisting of
primarily is a fine to coarse Sand with little Gravel and trace Silt.  This soil description
is consistent with the surficial geology from the MassGIS web site (Figure 3).

Based on MassGIS data, bedrock beneath the Site are predominantly
metamorphic rocks (Figure 4).  Based on MassDEP well records, 908 bedrock wells
have been reported being drilled Boxborough, and they range in depth between 25 and
1,200 feet, with an average depth of 347 feet.  Most of Boxborough’s wells are
domestic, with a small portion of the wells being industrial, irrigation, and public water
supply.  

Local Land Use

The property on which the development is proposed is zoned as Town Center
(Figure 5).  Most of the land surrounding the Site is zoned as Agricultura/Residential
and consists of mostly residences.  Properties along Massachusetts Avenue are zoned
either Town Center, Business or Business 1.  All residences within ½ mile of the
proposed well location have private wells and septic systems.

Table 1 lists the five public wells within ½ mile of the proposed wells.

Ms. Susan Connors
Regency at Boxborough
Boxborough, MA 01719
re: Proposed Community Wells
Transmittal No. X270140
GHC #15005
May 25, 2016
Page 2

GEOHYDROCYCLE, INC.

151B California Street
Newton, Massachusetts
02458

(617) 527-8074 (v)
(617) 527-8668 (f)



Non-CommunityBoxborough Common2037031-01G
Non-Transient, Non-CommunityUnited Church of Christ Day Care2037028-01G
Non-Transient, Non-CommunityThe Marketplace2037027-01G

Community WellCarriage House Condominium2037009-01G
Community WellCentre Village Apartments2037006-01G

TypeLocationPWS No.

Table 1. Public Wells within ½ Mile of Proposed Wells.

Figure 6 shows the locations of the public wells.

MassGIS web site indicates that three former hazardous waste sites are within ½
mile of the proposed wells.  Records show that clean-ups are complete at each of the
sites, and no further action is required.

Land Ownership and Control

The land that will be used for the proposed new wells is either owned or under
agreement by the applicant.  Stamski & McNary, Inc. has conducted property line
surveys for the Site, and prepared a Figure 7 showing the property line.  Parcel A is to
be purchased subject to obtaining all approvals.

Proposed Pump Test

Following the successful drilling of the two bedrock wells at the proposed
locations, and DEP approval of the well site, GHC plans to conduct hydraulic and water
quality testing of the new well.  Well testing will consist of a step-test, a five-day
(120-hour) pump test, and water quality sampling of the wells during the hydraulic test.
Figure 8 shows a schematic layout of the test.  Details of the proposed pump test
include:

Sampling ports near the well headsGroundwater sampling location

Direct reading, totalizing in-line meterDischarge recording

Pressure transducers in stilling tubesGroundwater recording

Two 5 horsepower, 10 gallons per minutePump size
120 hoursPump Test Duration
USGS PHW 16 Petersham, MA (Till)Ambient Well

Using pressure transducers, for 10 days after step-test recovery,
and for 5 days after the pump test.  
At a minimum, readings taken every minute for the first 10
minutes; every 10 minutes for the first hour, and every hour
until shutdown.

Pre and Post Test Monitoring

Pump wells at 50, 100, 150 and 200% of proposed rate,
sustained for 1 hour each.

Step-Test
DetailsTest Item

Table 2. Proposed Pump Test.

Ms. Susan Connors
Regency at Boxborough
Boxborough, MA 01719
re: Proposed Community Wells
Transmittal No. X270140
GHC #15005
May 25, 2016
Page 3
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See Enclosure 2Sampling parameters
Minimum of 9.5 gpmPumping rate
Power from portable generatorsPower source

Nearby upland area (314 and 317 feet) outside Zone IDischarge location
DetailsTest Item

Table 2. Proposed Pump Test.

Please call if you have any questions.

Sincerely,
GeoHydroCycle, Inc.

Stephen W. Smith, P.E., P.HGW.

1 - Figures
2 - Water Quality Sampling Requirements
3 - Copies of Transmittal and BRP WS-13 Forms

Enclosures:

Rich Harrington, Stamski & McNary, Inc.cc:

Site Exam & PT Proposal.lwp

Ms. Susan Connors
Regency at Boxborough
Boxborough, MA 01719
re: Proposed Community Wells
Transmittal No. X270140
GHC #15005
May 25, 2016
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Enclosure 1 - Figures
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Enclosure 2 - Water Quality Sampling Requirements



120 hours into test.@4
96 hours into test.@3
48 hours into test.@2
1 hour into test.@1

Secondary Contaminants (Attached Appendix A)
120 hours into test.@1

Inorganics (Attached Appendix A)
120 hours into test.@1

Radionuclides (Gross Alpha and Radium)
120 hours into test.@2
60 hours into test.@1

Total Coliform
120 hours into test.@4
72 hours into test.@3
24 hours into test.@2
After beginning of test.@1

Field Testing (pH, odor, specific conductance, CO2, temperature)

Table 1. Pump Test Sampling Schedule.

Regency at Boxborough
Boxborough, MA 01719

Proposed Community Wells
Transmittal No. X270140
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Appendix A 
 Water Quality Testing Requirements for Source Approval 
 
All testing must be done in accordance with 310 CMR 22.00 (Massachusetts Drinking Water 
Regulations). Among these requirements are the use of a laboratory certified in the specific 
analyte, using approved methodology and reporting on MA Department forms (pursuant to 310 
CMR 22.11A) as well as meeting all applicable method detection limits.
 

1. Coliform Bacteria* 
 
2. Inorganic Compounds 
 
 Arsenic  Mercury 
 Antimony Nickel 
 Barium  Nitrate (N) 
 Beryllium Nitrite 
 Cadmium Perchlorate
 Chromium Selenium 
 Cyanide Sodium 
 Fluoride Sulfate 
 Lead  Thallium 
  
3. Synthetic Organic Compounds  

(SOCs) 
 
 All regulated and unregulated SOCs 

per 310 CMR 22.07A(1) and 
22.07C(7) excluding: 

  Diquat 
  Endothall 
  Glyphosate 
  2,3,7,8 -TCDD (Dioxin)  
 
 Surface water sources do not have to 

test for EDB and DBCP. 
 
4. Volatile Organic Compounds 

(VOCs) 
 
 All VOCs as per 22.07B(1), 

22.07C(5) 
 
* If the result of any analysis is positive for 
total coliform, then the sample must be 
analyzed for enterococci (and/or coliphage at 
MassDEP’s discretion). 

 
5. Radionuclides 
  
 Gross alpha activity  
 Radium-226 & 228 
 Beta particle activity** 
 Photon activity*** 
 Tritium*** 
 Strontium-90*** 
 Radon 
 Uranium**** 
 
6. Secondary Contaminants 
 
 TDS 
 Color 
 Odor 
 pH   
 Alkalinity-Total (CaCo3) 
 Hardness (CaCO3) 
 Calcium (Ca) 
 Manganese (Mn) 
 Potassium (K) 
 Iron (Fe) 
 Magnesium (Mg) 
 Sulfate (SO4) 
 Chloride (Cl) 
 Silver (Ag) 
 Turbidity 
 Aluminum (Al) 
 Zinc (Zn) 
 Copper (Cu) 
 
7. Other 
 Carbon dioxide 
 Nitrogen (Ammonia) 
 Specific conductance 
 Temperature 
 

 
** If required by MassDEP 
 
*** Testing for these parameter is only 
required if the gross beta particle activity is 
equal to or greater than 50 pCi/L. 

**** Testing for this parameter is only 
required if the gross alpha activity is greater 
than 15 pCi/L. 
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 Enter your transmittal number    X270140 
Transmittal Number 

 

 

Your unique Transmittal Number can be accessed online: http://mass.gov/dep/service/online/trasmfrm.shtml  
Massachusetts Department of Environmental Protection 
Transmittal Form for Permit Application and Payment 
 

A. Permit Information 
 BRP WS-13 

1. Permit Code: 7 or 8 character code from permit instructions 
 New Source Approval 

2. Name of Permit Category 
 Request Site Exam and Propose Pump Test 

3. Type of Project or Activity  

B. Applicant Information – Firm or Individual 
 Boxborough Town Center, LLC 

1. Name of Firm - Or, if party needing this approval is an individual enter name below: 
       

2. Last Name of Individual 
       

3. First Name of Individual 
       

4. MI  
 PO Box 985 

5. Street Address 
 Acton 

6. City/Town 
 MA 

7. State
 01720 

8. Zip Code 
 (978) 266-9751 

9. Telephone # 
       

10. Ext. # 
 James Fenton 

11. Contact Person 
 fentonandson@msn.com 

12. e-mail address (optional) 

C. Facility, Site or Individual Requiring Approval 
 Regency at Boxborough 

1. Name of Facility, Site Or Individual 
 700 & 800 Massachusetts Avenue 

2. Street Address  
 Boxborough 

3. City/Town 
 MA 

4. State
 01719 

5. Zip Code 
       

6. Telephone # 
       

7. Ext. # 
       

8. DEP Facility Number (if Known) 
       

9. Federal I.D. Number (if Known) 
       

10. BWSC Tracking # (if Known)

D. Application Prepared by (if different from Section B)* 
 GeoHydroCycle, Inc. 

1. Name of Firm Or Individual 
 151B California Street 

2. Address 
 Newton 

3. City/Town 
 MA 

4. State
 02458 

5. Zip Code 
 (617) 527-8074 

6. Telephone # 
       

7. Ext. # 
 Stephen W. Smith, P.E., P.HGW 

8. Contact Person 
       

9. LSP Number (BWSC Permits only) 

1.  Please type or 
print. A separate 
Transmittal Form 
must be completed 
for each permit 
application. 
 
2.  Make your 
check payable to 
the Commonwealth 
of Massachusetts 
and mail it with a 
copy of this form to: 
DEP, P.O. Box 
4062, Boston, MA 
02211. 
 
3.  Three copies of 
this form will be 
needed. 
 

Copy 1 - the 
original must 
accompany your 
permit application. 
Copy 2 must 
accompany your 
fee payment. 
Copy 3 should be 
retained for your 
records 
 
4.  Both fee-paying 
and exempt 
applicants must 
mail a copy of this 
transmittal form to: 
 

MassDEP 
P.O. Box 4062 
Boston, MA 
02211 
 

 
* Note: 
For BWSC Permits, 
enter the LSP. 

 
 E. Permit - Project Coordination 
  

 

1.  Is this project subject to MEPA review?    yes    no 
 If yes, enter the project’s EOEA file number - assigned when an 

Environmental Notification Form is submitted to the MEPA unit:        
EOEA File Number 

 F. Amount Due 
DEP Use Only 
 
Permit No: 

Rec’d Date: 

Special Provisions: 
1.  Fee Exempt (city, town or municipal housing authority)(state agency if fee is $100 or less). 
 There are no fee exemptions for BWSC permits, regardless of applicant status. 
2.  Hardship Request - payment extensions according to 310 CMR 4.04(3)(c). 
3.  Alternative Schedule Project (according to 310 CMR 4.05 and 4.10). 
4.  Homeowner (according to 310 CMR 4.02).  

Reviewer:  3424 
Check Number 

 $1,380.00 
Dollar Amount 

 May 18, 2016 
Date 
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SECTION 1:  EXECUTIVE SUMMARY 

Bayside Engineering has prepared this study to assess the traffic impact and to evaluate 
the access requirements of the proposed Regency at Boxborough located at 800 
Massachusetts Avenue in Boxborough, Massachusetts.    
 
This report identifies existing traffic operating parameters on key roadways and 
intersections within the study area, evaluates the anticipated traffic volume increases as a 
result of the proposed project, analyzes the project’s traffic-related impacts, determines 
the projects access/egress requirements and identifies appropriate mitigating measures 
designed to minimize the traffic-related impacts created by the project.  The following 
provides a brief summary of the study findings. 
 
 
PROJECT DESCRIPTION 
 
The existing site is located along the south side of Massachusetts Avenue (Route 111) 
west of the intersection of Stow Road and Middle Road in Boxborough, MA.  Currently, 
the site contains a single-family home.   Access to the home is currently provided by way 
of a single driveway.    
 
As currently proposed, the project will consist of razing the existing home and the 
construction of 100 age-restricted townhouse units.  Access to the site will be provided 
by way of a full-movement driveway to Massachusetts Avenue.  Emergency access is 
proposed by way of driveway connections at the end of Priest’s Lane and through the 
Sheriff’s Meadow residential development on Stow Road.  Figure 1 shows the site 
location in relation to the surrounding area. 
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Figure 1 

Site Location Map 
 

STUDY METHODOLOGY 
 
This study has been prepared in three stages. The first stage involved an assessment of 
existing conditions within the study area and included an inventory of roadway 
geometrics, pedestrian and bicycle facilities and public transportation services.  Existing 
traffic counts were performed at the study area intersections. 
 
In the second stage of the study, future traffic conditions were projected and analyzed.  
Specific travel demand forecasts for the project were assessed along with future traffic 
demands due to expected traffic growth independent of the proposed project.  In 
accordance with Massachusetts Department of Transportation (MassDOT) guidelines, the 
year 2023 was selected as the basis for modeling future transportation impacts of the 
proposed development to reflect a the opening year conditions and a seven-year planning 
horizon. 
 
The third stage of the study presents and evaluates measures to address traffic issues, if 
any, and necessary improvements to accommodate the development. 
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STUDY AREA 
 
Roadway geometry and traffic control information was collected for the following 
locations: 
 

• Massachusetts Avenue, Stow Road and Middle Road 
• Massachusetts Avenue, Burroughs Road and Hill Street 
• Stow Road and Sheriff’s Meadow Driveway 
• Stow Road and Burroughs Road 
• Burroughs Road and Priest’s Lane 

 
 
EXISTING CONDITIONS 
 
Evaluation of existing conditions within the study area includes a description of roadway 
geometrics, traffic constraints, land uses at the intersections, and quantification of traffic 
volumes. 
 
Existing Traffic Volumes 
 
To establish base traffic conditions within the study area, manual turning movement and 
vehicle classification counts were obtained in February 2016.  Peak-period turning 
movement counts were conducted during the weekday morning period (7:00 to 9:00 AM) 
and the weekday evening peak period (4:00 to 6:00 PM).  Daily traffic counts were 
conducted on Massachusetts Avenue and Stow Road for a two day period using 
automatic traffic recorders (ATR). 
 
The traffic-volume data gathered as part of this study was collected during the month of 
February 2016.  Data from the MassDOT was reviewed to determine the monthly 
variations of the traffic volumes.  Based upon the available traffic count data, February 
volumes are slightly lower than average month conditions.  To represent average month 
conditions, existing volumes were adjusted upward by a factor of 1.07. 
 
Massachusetts Avenue, west of Stow Road was recorded to carry approximately 7,150 
vehicles per day (vpd).  During the weekday morning peak hour, approximately 634 
vehicles per hour (vph) were recorded and during the weekday evening peak hour, 696 
vph were recorded.      
 
Stow Road, south of Massachusetts Avenue was recorded to carry approximately 1,050 
vpd.  During the weekday morning peak hour, approximately 122 vph were recorded on 
Stow Road south of Massachusetts Avenue and during the weekday evening peak hour, 
95 vph were recorded.   
 
Motor Vehicle Crash Data 
 
Motor vehicle crash data for the study area intersections and roadways were obtained 
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from the MassDOT for 2009 through 2013.  Three (3) crashes were reported during the 
five year interval at the study area intersections.  Over the five year period, two (2) 
crashes were reported at Massachusetts Avenue and Burroughs Road intersection 
(average of 0.4 crashes per year) and one (1) crash at Burroughs Road and Priests Lane 
(average of 0.2 crashes per year).  No fatalities were reported.   
 
 
PROBABLE IMPACTS OF THE PROJECT 
 
No-Build Traffic Volumes 
 
To determine the impact traffic volumes generated by the project on the roadway network 
under future conditions, baseline traffic volumes in the study area were projected to the 
year 2023.  Traffic volumes on the roadway network at that time, in the absence of the 
proposed project, would include existing traffic, new traffic due to general background 
traffic growth, and traffic related to specific developments by others expected to be 
completed by 2023.   Historical traffic count data from the MassDOT was reviewed.  A 
one (1.0) percent compounded growth rate was used to develop future No-Build 
conditions.   Two other background projects were identified and included in the 
background projections. 
 
Build Traffic Volumes 
 
Site generated traffic was based on trip-generation data published by the ITE Trip 
Generation manual1.  The proposed project will consist of 100 age-restricted townhouses.  
Trip generation data for Land Use Code (LUC) 230 – Townhouse/Condominium was 
reviewed.   
 
During an average weekday, the proposed project is expected to generate a total of 644 
vehicle trips (322 vehicles entering and 322 vehicles exiting).  During the weekday 
morning peak hour, the proposed project is expected to generate a total of 52 vehicle trips 
(9 vehicles entering and 43 vehicles exiting) and during the weekday evening peak hour, 
a total of 60 vehicle trips (40 vehicles entering and 20 vehicles exiting).    
 
 
TRAFFIC OPERATIONS ANALYSIS 
 
In order to assess the impacts of the proposed project on the roadway network, traffic 
operations analyses were performed at the study area intersections under 2016 Existing, 
2023 No-Build and 2023 Build conditions.  The capacity analyses performed for the 
unsignalized study area intersections indicate that generally, the new project trips will not 
significantly impact intersection operations.   There is no significant reduction in levels of 
service at the study area intersections.   The analysis shows the site driveway is projected 
to operate at a good level of service.   

                                                      
1Trip Generation, Eighth Edition; Institute of Transportation Engineers; Washington, DC; 2009. 
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RECOMMENDATIONS 
 
As a result of the additional traffic generation being relatively low, it is expected that the 
project will not have a significant impact on intersection operations in the study area.   
 
The Massachusetts Avenue main site driveway should permit entering movements from 
both directions on Massachusetts Avenue.   Exiting movements should be in a single lane 
under STOP-sign control.   
 
It is recommended that a sight distance easement be established east of the site driveway 
and that this area be re-graded to provide the sight lines and be kept clear of plantings 
that would obstruct sight distances.  Also, at the site driveway intersection, and along the 
site frontage and within the existing Massachusetts Avenue layout, it is recommended 
that any proposed landscaping be designed to not exceed three (3) feet in height in order 
to maintain these sight lines.   
 
 
SUMMARY 
 
Review of the proposed project and the access plan shows that in relation to roadway 
capacity, traffic safety, and traffic impacts upon the surrounding roadway network, the 
proposed project will meet safety standards and have a minimal impact on existing traffic 
conditions.  With the proposed access, and maintaining sight distances from the 
Massachusetts Avenue driveway (clear sight lines along frontage), safe and efficient 
access can be provided to the patrons of the proposed project and to the motoring public 
in the area.    
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SECTION 2:  EXISTING TRAFFIC CONDITIONS 

STUDY AREA 
 
Roadway geometry and traffic control information was collected for the following 
locations: 
 

• Massachusetts Avenue, Stow Road and Middle Road 
• Massachusetts Avenue, Burroughs Road and Hill Street 
• Stow Road and Sheriff’s Meadow Driveway 
• Stow Road and Burroughs Road 
• Burroughs Road and Priest’s Lane 

 
 
FIELD SURVEY 
 
A comprehensive field inventory of the proposed site was conducted in February 2016.  
The inventory included collection of existing roadway geometrics, traffic volumes, and 
safety data for the existing study area intersections and site access driveway location.  
Traffic volumes were measured by means of automatic traffic recorder (ATR) counts and 
substantiated by manual turning movement counts (TMCs) conducted at the study area 
intersections. 
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GEOMETRICS 
 
Primary study area roadways are described below.   
 
Roadways 
 
Massachusetts Avenue (Route 111) 
 
Massachusetts Avenue (Route 111) is classified as an Urban Minor Arterial and is under 
the jurisdiction of the MassDOT.  Route 111 traverses northeastern Massachusetts in an 
east-west direction from its eastern terminus at the Concord Rotary in Concord, MA to 
Route 110 in Harvard, MA where the roadway then turns northerly to the New 
Hampshire state line.  In the study area, Massachusetts Avenue is a two-lane roadway.  
Additional turn lanes are provided at major signalized intersections. The posted speed 
limit is 40 miles per hour (mph).  Land use along Massachusetts Avenue in the study area 
is primarily residential, with several commercial properties along the north side of the 
road. 
 
Stow Road 
 
Stow Road is a local street extending in a north/south direction from Massachusetts 
Avenue southerly to the intersection of Boxboro Road, Fifers Lane and Flagg Hill Road.  
Stow Road is under the jurisdiction of the Town of Boxborough.  Stow Road provides 
one travel lane per direction, separated by a double yellow centerline.  The posted speed 
limit is 30 mph. Land use along Stow Road is residential. 
 
Intersections 
 
Massachusetts Avenue, Stow Road and Middle Road 
 
Stow Road intersects Massachusetts Avenue from the south and Middle Road intersects 
from the north to form this four-legged, unsignalized intersection.  The Massachusetts 
Avenue eastbound and westbound approaches each consist of a through lane permitting 
left- or right-turns.   The Stow Road approach consists of a single lane permitting all 
movements and is under STOP-sign control.  The Middle Road approach consists of a 
single lane permitting all movements and is under STOP-sign control.  A sidewalk exists 
along the north side of Massachusetts Avenue east of the intersection.  Land use in the 
vicinity of the intersection consists of a church, a single-family home, a multi-family 
apartment complex and a small commercial building. 
  
Massachusetts Avenue, Burroughs Road and Hill Road 
 
Burroughs Road intersects Massachusetts Avenue from the south and Hill Road intersects 
from the north to form this four-legged, unsignalized intersection.  The Massachusetts 
Avenue eastbound and westbound approaches each consist of a through lane permitting 
left- or right-turns.   The Burroughs Road approach consists of a single lane permitting all 
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movements and is under STOP-sign control.  The Hill Road approach consists of a single 
lane permitting all movements and is under STOP-sign control.  Land use in the vicinity 
of the intersection consists of wooded land, an office building and a single-family home. 
 
Stow Road and Sheriff’s Meadow Driveway 
 
The Sheriff’s Meadow driveway intersects Stow Road from the west to form this three-
legged, unsignalized intersection.  The Stow Road northbound and southbound 
approaches each consist of a through lane permitting left- or right-turns.   The Sheriff’s 
Meadow driveway approach consists of a single lane permitting all movements and is 
under STOP-sign control.  Land use in the vicinity of the intersection consists of wooded 
land and residential homes. 
 
Stow Road and Burroughs Road 
 
Burroughs Road intersects Stow Road from the east and west to form this four-legged, 
unsignalized intersection.  All approaches to the intersection consist of a through lane 
permitting left- or right-turns.   The Burroughs Road approaches are under STOP-sign 
control.  Land use in the vicinity of the intersection consists of wooded land, a cemetery 
and a single-family home. 
 
Burroughs Road and Priest’s Lane 
 
Priest’s Lane intersects Burroughs Road from the north to form this three-legged, 
unsignalized intersection.  The Burroughs Road approaches to the intersection consist of 
a through lane permitting left- or right-turns.   The Priest’s Lane approach consists of a 
single lane and permit’s left- or right-turns and is under STOP-sign control.  Land use in 
the vicinity intersection consists of wooded land and single-family homes. 
 
TRAFFIC VOLUMES 
 
Existing Traffic Volumes 
 
To establish base traffic conditions within the study area, manual turning movement and 
vehicle classification counts were obtained in February 2016.  Peak-period turning 
movement counts were conducted on Wednesday, February 24, 2016 during the weekday 
morning and evening peak periods (7:00 to 9:00 AM and 4:00 to 6:00 PM) at the 
following intersections: 
 

• Massachusetts Avenue, Stow Road and Middle Road 
• Massachusetts Avenue, Burroughs Road and Hill Street 
• Stow Road and Sheriff’s Meadow Driveway 
• Stow Road and Burroughs Road 
• Burroughs Road and Priest’s Lane 

 
Daily traffic counts were conducted on Massachusetts Avenue and Stow Road for a two 
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day period using automatic traffic recorders (ATR). 
 
Analysis of the peak-period traffic counts indicated that the weekday morning commuter 
peak hour generally occurs between 7:30 AM and 8:30 AM and the weekday evening 
commuter peak hour generally occurs between 5:00 and 6:00 PM.  The traffic count 
worksheets are provided in the Appendix. 
 
Seasonal Adjustment 
 
The traffic-volume data gathered as part of this study was collected during the month of 
February 2016.  Available traffic volume data from the MassDOT was reviewed to 
determine the monthly variations of the traffic volumes.  The traffic data showed 
February volumes to be slightly lower than average month conditions.  Therefore, the 
February traffic volumes were adjusted upward by a factor of 1.07 to represent average 
month conditions.  The 2016 existing weekday daily and peak-hour traffic volumes for 
average-month conditions are summarized below in Table 1.  The 2016 Existing weekday 
morning and weekday evening peak hour traffic flow networks are shown graphically on 
Figures 2 and 3.  The seasonal worksheets are provided in the Appendix. 
 

 
TABLE 1 
EXISTING WEEKDAY TRAFFIC-VOLUME SUMMARYa 

 
Daily 

 
Weekday Morning Peak Hour Weekday Evening Peak Hour 

Location 
Traffic 

Volumeb 
Traffic 

Volumec 
K 

Factord 
Directional 

Distributione 
Traffic 
Volume 

K 
Factor 

Directional 
Distribution 

 
Massachusetts Avenue, west 
of Stow Road 
 

 
 

7,150 

 
 

634 

 
 

8.9 

 
 

53.2% EB 

 
 

696 

 
 

9.7 
 
  

 
 

50.9% EB 

Stow Road, south of 
Massachusetts Avenue 
 

 
1,050 

 
122 

 
11.6 

 
64.8% NB 

 
95 

 
9.0 

 
56.8% NB 

aTwo-way traffic volume. 
bDaily traffic expressed in vehicles per day. 
cExpressed in vehicles per hour. 
dPercent of daily traffic volumes which occurs during the peak hour. 
ePercent of peak-hour volume in the predominant direction of travel. 
NB = northbound; SB = southbound; EB = eastbound; WB = westbound. 
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Massachusetts Avenue, west of Stow Road was recorded to carry approximately 7,150 
vehicles per day (vpd).  During the weekday morning peak hour, approximately 634 
vehicles per hour (vph) were recorded and during the weekday evening peak hour, 696 
vph were recorded.      
 
Stow Road, south of Massachusetts Avenue was recorded to carry approximately 1,050 
vpd.  During the weekday morning peak hour, approximately 122 vph were recorded on 
Stow Road, south of Massachusetts Avenue and during the weekday evening peak hour, 
95 vph were recorded.   
 
 
MOTOR VEHICLE CRASH DATA 
 
Motor vehicle crash data for the study area intersections and roadways were obtained 
from the MassDOT for 2009 through 2013.  Three (3) crashes were reported during the 
five year interval at the study area intersections.  Over the five year period, two (2) 
crashes were reported at Massachusetts Avenue and Burroughs Road intersection 
(average of 0.4 crashes per year) and one (1) crash at Burroughs Road and Priests Lane 
(average of 0.2 crashes per year).  No fatalities were reported.  The crash data is included 
in the Appendix.  The crash data is summarized in Table 2. 
 
None of the intersections experienced a significant crash rate.   
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TABLE 2 
MOTOR VEHICLE CRASH DATA SUMMARYa 

 
 

Location 

Scenario 

Massachusetts 
Avenue/ 

Stow Road/ 
Middle Road 

Massachusetts 
Avenue/ 

Burroughs 
Road/Hill Street 

 
 

Burroughs Road 
and Priests Lane 

 
 

Stow Road/ 
Burroughs Road  

Stow Road/ 
Sheriff’s 
Meadow 
Driveway 

 
Yearb: 
 2009 
 2010 
 2011 
 2012 
 2013 
  Total 

 
 

0 
0 
0 
0 
 0 
0 

 
 

0 
0 
0 
0 
 2 
2 

 
 

0 
0 
0 
1 
 0 
1 

 
 

0 
0 
0 
0 
 0 
0 

 
 

0 
0 
0 
0 
 0 
0 

 
Averageb 

 
0.0 

 
0.4 

 
0.2 

 
0.0 

 
0.0 

 
Crash Ratec 

 
0.00 

 
0.11 

 
0.42 

 
0.00 

 
0.00 

 
Significantd 

 
No 

 
No 

 
No 

 
No 

 
No 

 
Type: 
 Angle 
 Rear-End 
 Head-On 
 Sideswipe 
 Single Vehicle Crash    
 Unknown 
  Total 

 
 

0 
0 
0 
0 
0 
0 

  0 
0 

 
 

1 
0 
0 
0 
1 
0 

  0 
2 

 
 

0 
0 
0 
0 
1 
0 

  0 
1 

 
 

0 
0 
0 
0 
0 
0 

  0 
0 

 
 

0 
0 
0 
0 
0 
0 

  0 
0 

 
Time of Day: 
 Morning (7:00 to 9:00 AM) 
 Evening (4:00 to 6:00 PM) 
 Remainder of Day 
 Total 

 
 

0 
0 

  0 
0 

 
 

0 
0 

  2 
2 

 
 

0 
0 

  1 
1 

 
 

0 
0 

  0 
0 

 
 

0 
0 

  0 
0 

 
Pavement Conditions: 
 Dry 
 Wet 
 Snow/Ice/Slush 
  Unknown 
 Total 

 
 

0 
0 

 0 
  0 
0 

 
 

1 
1 

 0 
  0 
0 

 
 

0 
0 

 1 
  0 
0 

 
 

0 
0 

 0 
  0 
0 

 
 

0 
0 

 0 
  0 
0 

 
Severity: 
 Property Damage Only 
 Personal Injury 
 Fatal Accident 
 Unknown 
 Total 
 

 
 

0 
0 
0 

  0 
0 

 
 

1 
1 
0 

  0 
2 

 
 

1 
0 
0 

  0 
1 

 
 

0 
0 
0 

  0 
0 

 
 

0 
0 
0 

  0 
0 

aSource:  MassDOT. 
bAverage crashes over analysis period. 
cCrash rate per million entering vehicles (mev). 
dSignalized intersections are significant if rate >0.77 crashes per million vehicles, and unsignalized intersections are significant if rate 

>0.58 crashes per million vehicles. 
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VEHICLE SPEEDS 
 
Existing speed data for Massachusetts Avenue were also collected using the automatic 
traffic recorder.  The speed data is summarized in Table 3.   

 
 

TABLE 3 
OBSERVED VEHICLE SPEEDS 

 
Direction 

 
Posted Speed 
Limit (mph) 

 
Average 
Observed 

Speeda 
(mph) 

 
85th 

Percentile 
Speed 
(mph) 

 
Massachusetts Avenue Eastbound 

 
40 

 
42 

 
46 

 
Massachusetts Avenue Westbound  
 

 
40 

 
41 

 
44 

aBased on speed data compiled in February 2016. 

 
 
As shown in Table 3, the average speed of vehicles travelling eastbound or westbound 
was found to be 42 and 41 mph respectively on Massachusetts Avenue.  The 85th 
percentile speed was found to be 46 mph for eastbound vehicles and 44 mph for 
westbound vehicles.   The 85th percentile speed is the speed at which sight distances are 
typically evaluated.   
 
 
PLANNED ROADWAY IMPROVEMENTS 
 
Officials for the Town of Boxborough were contacted regarding roadway improvements 
planned for the study area intersections.  No capacity related improvements are currently 
planned.   
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SECTION 3: 
FUTURE NO-BUILD AND BUILD TRAFFIC CONDITIONS 

To determine the impact of site-generated traffic volumes on the roadway network under 
future conditions, baseline traffic volumes in the study area were projected to the year 
2023.  Traffic volumes on the roadway network at that time, in the absence of the 
proposed project, would include existing traffic, new traffic due to general background 
traffic growth, and traffic related to specific developments by others expected to be 
completed by 2023.  Consideration of these factors resulted in the development of 2023 
No-Build traffic volumes.  Anticipated site-generated traffic volumes were then 
superimposed upon these No-Build traffic flow networks to develop the 2023 Build 
conditions.   
 
 
FUTURE 2023 NO-BUILD TRAFFIC VOLUMES 
 
Traffic growth on area roadways is a function of the expected land development in the 
immediate area as well as the surrounding region.  Several methods can be used to 
estimate this growth.  A procedure frequently employed estimates an annual percentage 
increase in traffic growth and applies that percentage to all traffic volumes under study.  
The drawback to such a procedure is that some turning volumes may actually grow at 
either a higher or a lower rate at particular intersections.  
 
An alternative procedure identifies the location and type of planned development, 
estimates the traffic to be generated, and assigns it to the area roadway network.  This 
produces a more realistic estimate of growth for local traffic.  However, the drawback of 
this procedure is that the potential growth in population and development external to the 
study area would not be accounted for in the traffic projections. 
 
To provide a conservative analysis framework, both procedures were used.   
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Background Traffic Growth 
 
Traffic-volume data compiled by MassDOT from permanent count stations and historic 
traffic counts in the area were reviewed in order to determine traffic growth trends.  
Based on a review of this data, it was determined that traffic volumes within the study 
area have shown little growth over the past several years.  Based on the MassDOT data, a 
one (1.0) percent growth rate is appropriate and was used to account for potential future 
traffic growth external to the study area and presently unforeseen development.  The 
MassDOT data is contained in the Appendix. 
 
Specific Development by Others 
 
Traffic volumes generated by the specific local developments by others were included in 
the 2023 No-Build condition.  The Town of Boxborough was contacted to identify 
specific planned developments.  Based on these discussions, there are two projects that 
are underway that would impact future volumes.  This is the proposed residential 
development on Massachusetts Avenue near I-495 and a small industrial development on 
Massachusetts Avenue.  Trips for the residential project were obtained from the January 
2015 Traffic Impact and Access Study2 and trips for the industrial project were obtained 
from the March 21 2016 Site Plan Approval submission.   This data is included in the 
Appendix.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
 
No-Build Condition Traffic Volumes 
 
The 2023 No-Build weekday morning and weekday evening peak-hour traffic volumes 
were developed by applying a compounded one (1.0) percent annual growth rate to the 
2016 Existing peak-hour traffic volumes and adding traffic from the identified 
background projects.  Figures 4 and 5 show the projected 2023 No-Build peak hour 
traffic volumes for the respective weekday morning and weekday evening peak-hours.   
 
  

                                                      
2 Traffic Impact and Access Study Jefferson at Beaver Brook; VHB; Worcester, MA; January 2015. 



2
0

2
3

 
N

o
-
B

u
i
l
d

W
e

e
k
d

a
y
 
M

o
r
n

i
n

g

P
e

a
k
 
H

o
u

r
 
T

r
a

f
f
i
c
 
V

o
l
u

m
e

s

N

N
o
t
 
T

o
 
S

c
a
l
e

F
i
g

u
r
e

 
4

R
e
g
e
n
c
y
 
A

t
 
B

o
x
b
o
r
o
u
g
h

B
o
x
b
o
r
o
u
g
h
,
 
M

A

N
o
t
e
:
 
i
m

b
a
l
a
n
c
e
s
 
e
x
i
s
t
 
d
u
e
 
t
o
 
d
r
i
v
e
w

a
y
s
 
n
o
t
 
s
h
o
w

n

1
1

2
6
5

1
9

M

a

s

s

a

c

h

u

s

e

t
t
s

 
A

v

e

.

1

1

1

2
8

3
7
5

1
5

49

B

u

r

r

o

u

g

h

s

 

R

d

.

P

r

i

e

s

t

s

 

L

n

.

5

4

13

24

18

8

34

0

4

5

5

5

0

25

4

56

2
0

2
9
4

1
2

5
7

3
9
2

1
5

83

1

9

01

4

0

4

6

8

3
9

H

i
l
l
 
R

d

.

1

5

3

5

4

1

1
4

8

01

1

1

0

1

0

82

0

1

45

0

S
to

w
 R

d
.

M
id

d
le

 R
d
.

S
I
T

E



2
0

2
3

 
N

o
-
B

u
i
l
d

W
e

e
k
d

a
y
 
E

v
e

n
i
n

g

P
e

a
k
 
H

o
u

r
 
T

r
a

f
f
i
c
 
V

o
l
u

m
e

s

N

N
o
t
 
T

o
 
S

c
a
l
e

F
i
g

u
r
e

 
5

R
e
g
e
n
c
y
 
A

t
 
B

o
x
b
o
r
o
u
g
h

B
o
x
b
o
r
o
u
g
h
,
 
M

A

N
o
t
e
:
 
i
m

b
a
l
a
n
c
e
s
 
e
x
i
s
t
 
d
u
e
 
t
o
 
d
r
i
v
e
w

a
y
s
 
n
o
t
 
s
h
o
w

n

1
2

3
8
1

3
8

M

a

s

s

a

c

h

u

s

e

t
t
s

 
A

v

e

.

1

1

1

2
8

3
6
4

1
6

31

B

u

r

r

o

u

g

h

s

 

R

d

.

P

r

i

e

s

t

s

 

L

n

.

0

4

14

13

11

5

25

1

5

7

6

1

5

23

4

34

1
5

3
6
3

6
4

7
7

3
7
5

3
8

73

5

10

0

7

1

3

4

8

2
8

H

i
l
l
 
R

d

.

1

1

2

0

7

2
5

1
3

4
5

00

0

0

0

1

1

47

1

4

43

0

S
to

w
 R

d
.

M
id

d
le

 R
d
.

S
I
T

E



 

19 
Q:\Projects\16 PROJECTS\2162135 - BOXBOROUGH TOWN CENTER-Residential\Traffic\Reports\TIAS 121216 F.docx 

FUTURE 2017 BUILD CONDITIONS  
 
Project Description 
 
As currently proposed, the project will consist of razing of the existing home and the 
construction of 100 age-restricted townhouse units.  Access to the site will be provided 
by way of a full-movement driveway to Massachusetts Avenue.   
 
Traffic Generation 
 
Trip-generation data published by the ITE Trip Generation manual3 was reviewed.   Trip 
generation data for Land Use Code (LUC) 230 – Residential Condominium/Townhouse 
was used to determine the expected trip generation for the proposed project.  The 
expected trip generation for the proposed development is summarized in Table 4 and the 
trip generation worksheets are included in the Appendix. 
 

 
TABLE 4 
TRIP-GENERATION SUMMARY 
  

Proposed 
Condominiums 

Tripsa 
 
Average Weekday Daily Traffic 

 
644 

 
Weekday Morning Peak Hour: 
 Entering 
 Exiting 
 Total 

 
 

9 
 43 
52 

 
Weekday Evening Peak Hour: 
 Entering 
 Exiting 
 Total 
 

 
 

40 
  20 
60 

aBased on ITE LUC 230, Residential Condominium/Townhouse; 100 dwelling units. 

 
 
On a typical weekday, the proposed development is expected to generate 644 vehicle 
trips (322 vehicles entering and 322 vehicles exiting).  During the weekday morning peak 
hour, 52 vehicle trips (9 vehicles entering and 43 vehicles exiting) are expected.  During 
the weekday evening peak hour, 60 vehicle trips (40 vehicles entering and 20 vehicles 
exiting) are expected.   

                                                      
3Trip Generation, Eighth Edition; Institute of Transportation Engineers; Washington, DC; 2009. 
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Trip Distribution  
 
The directional distribution of the vehicular traffic approaching and departing the site is a 
function of population densities, the location of employment, existing travel patterns, 
similar uses, and the efficiency of the existing roadway system.   Existing traffic flows 
were reviewed to determine the expected trip distribution pattern.  Table 5 summarizes 
the expected trip distribution.   
 
 

TABLE 5 
PROPOSED TRIP DISTRIBUTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Future Traffic Volumes - Build Condition 
 
The site-generated traffic was distributed within the study area according to the 
percentages summarized in Table 5.  Figure 6 shows the site-generated traffic volumes 
associated with the project.  The site generated volumes were then superimposed onto the 
2023 No-Build traffic volumes to represent the 2023 Build traffic-volume conditions.  
The anticipated 2023 Build weekday morning and weekday evening traffic volumes are 
graphically presented in Figures 7 and 8, respectively.  These volumes were used as the 
basis for all analysis as well as to identify potential mitigation measures to ameliorate the 
project’s impacts. 

 
A summary of 2023 peak-hour projected traffic-volume changes in the site vicinity are 
shown in Table 6.  These volumes are based on the expected increases from the site 
traffic generation. 
 
 

 
 
 

Route 

 
 
 

Direction 
 

Percent of Trips 
   
Massachusetts Avenue East 31 
 
Massachusetts Avenue 
 

 
West 

 
65 

Stow Road North 1 
 
Stow Road 
 

 
South 

 
  3 

TOTAL  100 
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TABLE 6 
TRAFFIC-VOLUME INCREASESa 

Location/Peak Hour 
2023 

No-Build 
2023 
Build  

 
Volume 
Increase 

over 
No-Build  

 
Massachusetts Avenue, west of Site 
 Weekday Morning  
 Weekday Evening 
  

 
 

750 
831 

 
 

784 
870 

 
 

34 
39 

Massachusetts Avenue, east of Stow Road 
 Weekday Morning  
 Weekday Evening 
  

 
728 
833 

 
745 
852 

 
17 
19 

Massachusetts Avenue, west of Burroughs Road 
 Weekday Morning  
 Weekday Evening   
 

 
866 
949 

 
900 
988 

 
34 
39 

Stow Road, north of Massachusetts Avenue 
 Weekday Morning  
 Weekday Evening   
 

 
107 
109 

 
107 
109 

 
0 
0 

Stow Road, south of Burroughs Road 
 Weekday Morning  
 Weekday Evening 
  

 
101 
99 

 
102 
101 

 
1 
2 

  

aAll volumes are vehicles per hour, total of both directions. 
 
 

As shown in Table 6, project-related increases are in the range of 0 to 39 bi-
directional vehicles during the peak hours.  This is approximately equivalent to one 
additional vehicle every two minutes or less per direction on average during the 
peak hours.    
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SECTION 4:  ANALYSIS 

To assess intersection operations, capacity analyses were conducted for Existing, No-
Build, and Build traffic-volume conditions.  Capacity analyses provide an indication of 
how well the study area intersections serve existing and projected traffic volumes.  
Vehicle queue analyses provide a secondary measure of the operational characteristics of 
an intersection or section of roadway under study in terms of lane use and demand. 
 
 
METHODOLOGY 
 
Levels of Service 
 
Level of service (LOS) is a quantitative measure used to describe the operation of an 
intersection or roadway segment.  The level of service definition is described by the 
quality of traffic flow and is primarily defined in terms of traffic delays.  The primary 
result of capacity analyses4 is the assignment of a level of service to traffic intersections 
or roadway segments under various traffic-flow conditions.  Six levels of service are 
defined for traffic intersections and roadway segments.  Levels of service range from 
LOS A to LOS F.  LOS A represents very good operating conditions and LOS F 
represents very poor operating conditions. 
 
Signalized Intersections  
 
Levels of service for signalized intersections are calculated using the methodology and 
procedures described in the 2010 Highway Capacity Manual.  The methodology assesses 
the intersection based on type of signal operation, signal timing and phasing, progression, 
vehicle mix, and intersection geometrics.  Level-of-service designations are based on the 
delay per vehicle.  Table 7 summarizes the relationship between level of service and 
delay.  The calculated delay values result in level-of-service designations which are 

                                                      
4
The capacity analysis methodology is based on procedures presented in the Highway Capacity Manual; Transportation 
Research Board; Washington, DC; 2010. 
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applied to individual lane groups, to individual intersection approaches, and to the entire 
intersection.  In the 2010 HCM methodology, the critical lane group volume to capacity 
ratio is reported. 
 

 
TABLE 7 
LEVEL-OF-SERVICE CRITERIA FOR SIGNALIZED INTERSECTIONSa 

 
Delay per Vehicle 

(Seconds) 

Resulting  
Level of Service 

 v/cb < 1.0 

Resulting  
Level of Service  

v/cb > 1.0 
 

<10.0 
10.1 to 20.0 
20.1 to 35.0 
35.1 to 55.0 
55.1 to 80.0 

>80.0 
 

 
A 
B 
C 
D 
E 
F 

 

 
F 
F 
F 
F 
F 
F 

 
aHighway Capacity Manual; Transportation Research Board; Macy, DC; 2010; page 18-6. 
bVolume to capacity ratio. 
 

 
 
Unsignalized Intersections 
 
The level of service for an unsignalized intersection is determined by the methodology 
and procedures described in the 2010 Highway Capacity Manual.5  The level of service 
for unsignalized intersections is measured in terms of average delay for the critical 
movements (typically side street turning movements or mainline turning movements).  
The delay for the critical movements is a function of the available capacity for the 
movement and the degree of saturation of the lane group containing the critical 
movement.  The delay calculation includes the effects of initial deceleration delay 
approaching a STOP sign, stopped delay, queue move-up time, and final acceleration 
delay from a stopped condition. The definitions for level of service at unsignalized 
intersections are also provided in the 2010 Highway Capacity Manual.  Table 8 
summarizes the relationship between level of service and average control delay for the 
critical movements at unsignalized intersections. 

 
 

                                                      
5Highway Capacity Manual; Transportation Research Board; Washington, DC; 2010. 
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TABLE 8 
LEVEL-OF-SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONSa 

 
Average Delay 

(seconds per vehicle) 

 
Resulting 

Level of Service 
v/cb < 1.0 

Resulting 
Level of Service 

v/c > 1.0 
 

< 10.0 
10.1 to 15.0 
15.1 to 25.0 
25.1 to 35.0 
35.1 to 50.0 

>50.0 

 
A 
B 
C 
D 
E 
F 
 

 
F 
F 
F 
F 
F 
F 
 

aHighway Capacity Manual; Transportation Research Board; Elm, DC; 2010; page 19-2 
bVolume to capacity ratio. 

 
 

The analytical methodologies used for the analysis of unsignalized intersections use 
conservative analysis parameters, such as high critical gaps.  The critical gap is defined as 
the minimum time between successive main line vehicles for a side street vehicle to 
execute the appropriate turning maneuver.  Actual field observations indicate that drivers 
on minor streets accept smaller gaps in traffic than those used in the analysis procedures 
and therefore experience less delay than calculated by the HCM methodology.  The 
analysis results overstate the actual delays experienced in the field.  It should be 
noted that the unsignalized intersections along heavily trafficked roadways operate at 
constrained levels and the resulting calculated results of the unsignalized intersection 
analyses should be considered highly conservative. 
 
 
CAPACITY ANALYSIS RESULTS 
 
Level-of-service analyses were conducted for 2016 Existing, 2023 No-Build, and 2023 
Build conditions for the intersections within the study area.  The results of the 
unsignalized analyses are summarized in Table 9.  Detailed analysis sheets are presented 
in the Appendix. 
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TABLE 9 
UNSIGNALIZED LEVEL-OF-SERVICE ANALYSIS SUMMARY  
  

2016 Existing 
 

2023 No-Build 
 

2023 Build 
Critical Movement/ 

Peak Hour 
 

Demanda 
 

V/Cb 
 

Delayc 
 

LOSd 
 

Demand 
 

V/C 
 

Delay 
 

LOS 
 

Demand 
 

V/C 
 

Delay 
 

LOS 
 
Massachusetts Avenue, Burroughs Road and 
Hill Road 

All movements Burroughs Road NB: 
 Weekday Morning 
 Weekday Evening  
 

 
 
 
 

86 
81 
 

 
 
 
 

0.41 
0.58 

 
 
 
 

28.8 
38.0 

 
 
 
 

D 
E 

 
 
 
 

93 
88 
 
 

 
 
 
 

0.52 
0.76 

 
 
 
 

38.1 
61.7 

 
 
 
 

E 
F 

 
 
 
 

93 
88 

 
 
 
 

0.55 
0.81 

 
 
 
 

42.6 
73.5 

 
 
 
 

E 
F 

Massachusetts Avenue and Proposed Site 
Driveway 

All movements from driveway: 
 Weekday Morning 
 Weekday Evening  
 

 
 
 

-- 
-- 

 
 
 

-- 
-- 

 
 
 

-- 
-- 

 
 
 

-- 
-- 

 
 
 

-- 
-- 

 
 
 

-- 
-- 

 
 
 

-- 
-- 

 
 
 

-- 
-- 

 
 
 

43 
20 

 
 
 

0.12 
0.06 

 
 
 

15.1 
16.0 

 
 
 

C 
C 

Massachusetts Avenue, Middle Road and 
Stow Road 

All movements from Stow Road: 
 Weekday Morning 
 Weekday Evening  
 

 
 
 

79 
54 

 
 
 

0.28 
0.21 

 
 
 

18.5 
18.8 

 
 
 

C 
C 

 
 
 

86 
58 

 
 
 

0.38 
0.28 

 
 
 

24.0 
24.0 

 
 
 

C 
C 

 
 
 

86 
59 

 
 
 

0.39 
0.30 

 
 
 

24.9 
25.4 

 
 
 

C 
D 

Stow Road and Sheriff’s Meadow Driveway 
All movements from driveway: 

 Weekday Morning 
 Weekday Evening  
 

 
 
2 
1 

 
 

0.01 
0.01 

 
 

9.7 
9.2 

 
 

A 
A 

 
 
2 
1 

 
 

0.01 
0.01 

 
 

9.8 
9.2 

 
 

A 
A 

 
 
2 
1 

 
 

0.01 
0.01 

 
 

9.8 
9.2 

 
 

A 
A 

Stow Road and Burroughs Road 
All movements from Burroughs Road EB: 

 Weekday Morning 
 Weekday Eveninge 
 

 
 

45 
77 
 

 
 

0.07 
0.11 

 
 

10.2 
9.9 

 
 

B 
A 
 

 
 

49 
83 

 
 

0.08 
0.12 

 
 

10.3 
10.0 

 
 

B 
B 

 
 

49 
83 

 
 

0.08 
0.12 

 
 

10.3 
10.0 

 
 

B 
B 

Burroughs Road and Priest’s Lane 
All movements from Priest’s Lane: 

 Weekday Morning 
 Weekday Evening  

 
 
7 
3 

 
 

0.02 
0.01 

 
 

8.9 
9.3 

 
 

A 
A 

 
 
9 
4 

 
 

0.02 
0.02 

 
 

9.0 
9.3 

 
 

A 
A 

 
 
9 
4 

 
 

0.02 
0.02 

 
 

9.0 
9.3 

 
 

A 
A 

             
aDemand of critical movements in vehicles per hour. 
bVolume-to-capacity ratio. 
cDelay in seconds per vehicle. 
dLevel of service. 
eCritical movement is the westbound movements during the weekday evening peak hour. 

 
 
Massachusetts Avenue, Burroughs Road and Hill Road 
 
Under 2016 Existing conditions, the critical movements at this unsignalized intersection 
(all movements out of Burroughs Road) are modeled to operate at LOS D during the 
weekday morning peak hour and at LOS E during the weekday evening peak hour.  
Under future 2023 No-Build conditions, the critical movements are projected to operate 
at LOS E during the weekday morning peak hour and at LOS F during the weekday 
evening peak hour.  Under 2023 Build conditions, with the project, the critical 
movements are projected to continue to operate at LOS E during the weekday morning 
peak hour and at LOS F during the weekday evening peak hour.  The volume to capacity 
ration (v/c) is well below 1.00 (theoretical capacity) and the traffic generated by the 
project is not expected to cause a significant increase in queues on the Burroughs Road or 
Hill Road approaches. 
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Massachusetts Avenue and Site Driveway 
 
Under 2023 Build conditions, the critical movements (all movements out of the 
driveway) are projected to continue to operate at LOS C during the weekday morning and 
weekday evening peak hours.   
 
Massachusetts Avenue and Stow Road 
 
Under 2016 Existing conditions, the critical movements at this unsignalized intersection 
(all movements out of Stow Road) are modeled to operate at LOS C during the weekday 
morning peak hour and at LOS C during the weekday evening peak hour.  Under future 
2023 No-Build conditions, the critical movements are projected to operate at LOS C 
during the weekday morning and weekday evening peak hours.  Under 2023 Build 
conditions, with the project, the critical movements are projected to continue at LOS C 
during the weekday morning peak hour and at LOS D during the weekday evening peak 
hour.   
 
Stow Road and Sheriff’s Meadow Driveway 
 
Under 2016 Existing conditions, the critical movements at this unsignalized intersection 
(all movements out of the driveway) are modeled to operate at LOS A during the 
weekday morning and weekday evening peak hours.  Under future 2023 No-Build and 
Build conditions, the critical movements are projected to operate at LOS A during the 
weekday morning and weekday evening peak hours.   
 
Stow Road and Burroughs Road 
 
Under 2016 Existing conditions, the critical movements at this unsignalized intersection 
(all movements out of Burroughs Road) are modeled to operate at LOS B during the 
weekday morning peak hour and at LOS A during the weekday evening peak hour.  
Under future 2023 No-Build and Build conditions, the critical movements are projected 
to operate at LOS B during both the weekday morning and weekday evening peak hours.   
 
Burroughs Road and Priest’s Lane 
 
Under 2016 Existing conditions, the critical movements at this unsignalized intersection 
(all movements out of Priest’s Lane) are modeled to operate at LOS A during both the 
weekday morning and weekday evening peak hours.  Under future 2023 No-Build and 
Build conditions, the critical movements are projected to continue to operate at LOS A 
during the weekday morning and weekday evening peak hours.    
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SIGHT DISTANCE ANALYSIS 
 
Sight distance measurements were performed at the intersection of the site driveway 
along Massachusetts Avenue in accordance with MassDOT standards.  Stopping sight 
distance (SSD) measurements were performed.  In brief, SSD is the distance required by 
a vehicle traveling at the design speed of a roadway, on wet pavement, to stop prior to 
striking an object in its travel path.  ISD or corner sight distance (CSD) is the sight dis-
tance required by a driver entering or crossing an intersecting roadway, to perceive an on-
coming vehicle and safely complete a turning or crossing maneuver with on-coming 
traffic.  In accordance with MassDOT standards, at a minimum, sufficient SSD must be 
provided to the intersection.  
 
SSD is generally more important as it represents the minimum distance required for safe 
stopping while ISD is based only upon acceptable speed reductions to the approaching 
traffic stream. However, the ISD must be equal to or greater than the minimum required 
SSD in order to provide safe operations at the intersections.  In accordance with the 
American Association of State Highway and Transportation Officials (AASHTO) 
manual, “If the available sight distance for an entering or crossing vehicle is at least 
equal to the appropriate stopping sight distance for the major road, then drivers have 
sufficient sight distance to anticipate and avoid collisions. However, in some cases, this 
may require a major-road vehicle to stop or slow to accommodate the maneuver by a 
minor-road vehicle. To enhance traffic operations, intersection sight distances that 
exceed stopping sight distances are desirable along the major road.” Accordingly, the 
ISD should be at least equal to the SSD, which would allow a driver approaching the 
minor road to safely stop.  
 
Both the SSD and ISD were measured in the field as well as plotted from the survey 
performed for the site plan.  The distances were measured in accordance with AASHTO 
requirements.  Table 10 presents the measured SSD and ISD at the site driveway 
intersection with Massachusetts Avenue.  Figures 9 and 10 show the sight distance 
profiles approaching the proposed site driveway from the east and from the west.  The 
sight distance worksheets are included in the Appendix. 
 
As can be seen in Table 10, the SSD measurements performed at the Massachusetts 
Avenue driveway intersection with Massachusetts Avenue indicates that the observed 
SSD will exceed the recommended minimum requirements based on the 85th percentile 
speed observed for eastbound vehicles.  Westbound vehicles will have the sight distance 
impeded due to the alignment of Massachusetts Avenue and slope along the property 
frontage.  It is recommended that a sight distance easement be established east of the site 
driveway and that this area be re-graded to provide the sight lines and be kept clear of 
plantings that would obstruct sight distances.  Also, at the site driveway intersection, and 
along the site frontage and within the existing Massachusetts Avenue layout, it is 
recommended that any proposed landscaping be designed not exceed three (3) feet in 
height in order to maintain these sight lines.   
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TABLE 10 
SIGHT DISTANCE SUMMARY 

  
Required 
Minimum 

(Feet)a 
Measured 

(Feet) 
 
Massachusetts Avenue and Proposed Site Driveway  
 Stopping Sight Distance: 
  Site Driveway approaching from the east 
  Site Driveway approaching from the west 

 
 
 

347 
372 

 
 
 

375 
375 

  
 Intersection Sight Distance: 
  Exiting Site Driveway looking to the east 
  Exiting Site Driveway looking to the west 

 
 

420b/507c 
420b/507c 

 
 

375 
375 

   
aRecommended minimum values obtained from A Policy on Geometric Design of Highways and Streets; American 

Association of State Highway and Transportation Officials (AASHTO); 2010, and based on a 85th percentile speed of 
46 mph eastbound and 44 mph westbound as recorded with the ATR in February 2016. 

bRecommended minimum value for vehicles turning right exiting a roadway under STOP-sign control. 
cRecommended minimum value for vehicles turning left exiting a roadway under STOP-sign control. 
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SECTION 5:  RECOMMENDATIONS AND CONCLUSION 

RECOMMENDATIONS 
 
The final phase of the analysis process is to identify the mitigation measures necessary to 
minimize the impact of the project on the transportation system. The proponent has made 
a commitment to implement the mitigation measures listed below. 
 
The capacity analyses performed for the unsignalized study area intersections indicate 
that generally, the new project trips will not significantly impact intersection operations.   
There is no significant reduction in levels of service at the study area intersections.   The 
analysis shows the site driveway is projected to operate at a good level of service.   
 
As a result of the additional traffic generation being relatively low, it is expected that the 
project will not have a significant impact on intersection operations in the study area.   
 
The Massachusetts Avenue main site driveway should permit entering movements from 
both directions on Massachusetts Avenue.   Exiting movements should be in a single lane 
under STOP-sign control.   
 
It is recommended that a sight distance easement be established east of the site driveway 
and that this area be re-graded to provide the sight lines and be kept clear of plantings 
that would obstruct sight distances.  Also, at the site driveway intersection, and along the 
site frontage and within the existing Massachusetts Avenue layout, it is recommended 
that any proposed landscaping be designed not exceed three (3) feet in height in order to 
maintain these sight lines.   
 
 
CONCLUSION 
 
Review of the proposed project and the access plan shows that in relation to roadway 
capacity, traffic safety, and traffic impacts upon the surrounding roadway network, the 
proposed project will have a minimal impact on existing traffic conditions.  With the 
proposed access, and maintaining sight distances from the driveways (clear sight lines 
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along frontage), safe and efficient access can be provided to the patrons of the proposed 
project and to the motoring public in the area.    
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Volume
Site Code: 2162135

 
  

Start  WB    EB    
Combin

ed
  

23-Feb-
16

Time A.M.  P.M.  A.M.  P.M.  A.M.  P.M.  Tue  

12:00 1 38 2 55 3 93
12:15 2 43 1 78 3 121
12:30 3 43 1 31 4 74
12:45 2 8 47 171 1 5 42 206 3 13 89 377
01:00 3 65 0 37 3 102
01:15 1 42 2 45 3 87
01:30 2 57 0 39 2 96
01:45 0 6 45 209 0 2 45 166 0 8 90 375
02:00 1 42 1 43 2 85
02:15 0 49 0 39 0 88
02:30 0 72 0 57 0 129
02:45 0 1 55 218 0 1 58 197 0 2 113 415
03:00 0 59 1 36 1 95
03:15 2 65 1 55 3 120
03:30 1 79 2 56 3 135
03:45 1 4 83 286 0 4 57 204 1 8 140 490
04:00 1 83 7 73 8 156
04:15 5 78 2 62 7 140
04:30 1 79 2 58 3 137
04:45 0 7 74 314 1 12 61 254 1 19 135 568
05:00 1 93 4 81 5 174
05:15 4 68 10 65 14 133
05:30 8 66 18 89 26 155
05:45 10 23 88 315 27 59 78 313 37 82 166 628
06:00 8 70 24 63 32 133
06:15 17 49 34 68 51 117
06:30 38 69 39 48 77 117
06:45 40 103 58 246 51 148 42 221 91 251 100 467
07:00 47 55 56 34 103 89
07:15 66 37 61 26 127 63
07:30 64 37 73 24 137 61
07:45 68 245 25 154 96 286 28 112 164 531 53 266
08:00 76 19 72 16 148 35
08:15 75 35 78 17 153 52
08:30 66 23 62 13 128 36
08:45 72 289 19 96 95 307 28 74 167 596 47 170
09:00 68 20 65 20 133 40
09:15 66 30 57 14 123 44
09:30 41 23 53 16 94 39
09:45 42 217 12 85 46 221 6 56 88 438 18 141
10:00 44 15 35 9 79 24
10:15 40 7 43 4 83 11
10:30 43 7 37 6 80 13
10:45 40 167 9 38 40 155 6 25 80 322 15 63
11:00 47 3 34 4 81 7
11:15 32 7 67 3 99 10
11:30 39 5 64 3 103 8
11:45 53 171 3 18 56 221 0 10 109 392 3 28
Total 1241  2150  1421  1838  2662  3988    

Percent 46.6%  53.9%  53.4%  46.1%        
 

Day Total  3391   3259   6650    
 
 

Peak 08:00 - 04:15 - 07:30 - 05:00 - 07:30 - 05:00 - - -
Vol. 289 - 324 - 319 - 313 - 602 - 628 - - -

P.H.F. 0.951  0.871  0.831  0.879  0.918  0.902    

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Volume
Site Code: 2162135

 
  

Start  WB    EB    
Combin

ed
  

24-Feb-
16

Time A.M.  P.M.  A.M.  P.M.  A.M.  P.M.  Wed  

12:00 3 58 2 44 5 102
12:15 5 55 2 49 7 104
12:30 4 64 2 42 6 106
12:45 6 18 60 237 1 7 47 182 7 25 107 419
01:00 5 47 2 39 7 86
01:15 0 44 2 38 2 82
01:30 2 55 1 39 3 94
01:45 2 9 49 195 1 6 39 155 3 15 88 350
02:00 1 41 2 45 3 86
02:15 0 52 1 50 1 102
02:30 3 75 3 53 6 128
02:45 0 4 52 220 2 8 46 194 2 12 98 414
03:00 5 67 2 55 7 122
03:15 1 62 3 63 4 125
03:30 2 59 1 50 3 109
03:45 1 9 91 279 3 9 57 225 4 18 148 504
04:00 0 79 4 62 4 141
04:15 4 70 9 63 13 133
04:30 3 81 5 59 8 140
04:45 6 13 75 305 3 21 67 251 9 34 142 556
05:00 4 70 4 72 8 142
05:15 5 83 7 98 12 181
05:30 8 73 19 87 27 160
05:45 13 30 84 310 20 50 71 328 33 80 155 638
06:00 10 75 19 64 29 139
06:15 12 75 31 86 43 161
06:30 31 51 46 62 77 113
06:45 35 88 52 253 47 143 49 261 82 231 101 514
07:00 47 36 46 35 93 71
07:15 49 48 53 27 102 75
07:30 88 44 70 25 158 69
07:45 62 246 36 164 90 259 26 113 152 505 62 277
08:00 63 55 71 19 134 74
08:15 58 29 86 28 144 57
08:30 72 18 65 17 137 35
08:45 77 270 20 122 57 279 19 83 134 549 39 205
09:00 67 41 67 17 134 58
09:15 60 17 54 22 114 39
09:30 41 26 48 14 89 40
09:45 51 219 12 96 36 205 9 62 87 424 21 158
10:00 36 11 42 11 78 22
10:15 37 13 25 6 62 19
10:30 34 1 32 7 66 8
10:45 35 142 11 36 34 133 5 29 69 275 16 65
11:00 44 8 43 6 87 14
11:15 46 6 36 2 82 8
11:30 42 7 37 2 79 9
11:45 48 180 2 23 49 165 4 14 97 345 6 37
Total 1228  2240  1285  1897  2513  4137    

Percent 48.9%  54.1%  51.1%  45.9%        
 

Day Total  3468   3182   6650    
 
 

Peak 08:30 - 03:45 - 07:30 - 05:00 - 07:30 - 05:00 - - -
Vol. 276 - 321 - 317 - 328 - 588 - 638 - - -

P.H.F. 0.896  0.882  0.881  0.837  0.930  0.881    

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Volume
Site Code: 2162135

 
  

Start  WB    EB    
Combin

ed
  

25-Feb-
16

Time A.M.  P.M.  A.M.  P.M.  A.M.  P.M.  Thu  

12:00 1 52 2 55 3 107
12:15 3 63 0 54 3 117
12:30 5 58 0 47 5 105
12:45 2 11 51 224 0 2 44 200 2 13 95 424
01:00 1 55 2 41 3 96
01:15 1 41 3 26 4 67
01:30 0 68 0 44 0 112
01:45 2 4 53 217 1 6 37 148 3 10 90 365
02:00 1 38 3 44 4 82
02:15 3 51 1 45 4 96
02:30 0 66 2 42 2 108
02:45 1 5 58 213 0 6 49 180 1 11 107 393
03:00 0 58 0 55 0 113
03:15 0 75 0 53 0 128
03:30 4 73 2 56 6 129
03:45 0 4 75 281 0 2 73 237 0 6 148 518
04:00 0 79 2 66 2 145
04:15 1 71 8 55 9 126
04:30 1 79 3 54 4 133
04:45 3 5 55 284 2 15 58 233 5 20 113 517
05:00 4 76 6 80 10 156
05:15 4 96 6 89 10 185
05:30 7 81 13 87 20 168
05:45 7 22 88 341 20 45 71 327 27 67 159 668
06:00 12 78 14 72 26 150
06:15 17 63 30 60 47 123
06:30 31 79 49 45 80 124
06:45 27 87 46 266 38 131 55 232 65 218 101 498
07:00 46 53 58 48 104 101
07:15 51 50 66 27 117 77
07:30 61 41 71 33 132 74
07:45 68 226 32 176 87 282 31 139 155 508 63 315
08:00 68 41 71 28 139 69
08:15 64 22 73 17 137 39
08:30 74 33 64 12 138 45
08:45 71 277 18 114 69 277 20 77 140 554 38 191
09:00 79 29 67 23 146 52
09:15 47 32 58 17 105 49
09:30 41 19 44 13 85 32
09:45 41 208 14 94 49 218 7 60 90 426 21 154
10:00 47 10 45 4 92 14
10:15 35 13 34 9 69 22
10:30 41 10 41 10 82 20
10:45 48 171 13 46 42 162 13 36 90 333 26 82
11:00 32 4 48 5 80 9
11:15 50 9 32 5 82 14
11:30 47 4 52 1 99 5
11:45 43 172 1 18 57 189 5 16 100 361 6 34
Total 1192  2274  1335  1885  2527  4159    

Percent 47.2%  54.7%  52.8%  45.3%        
 

Day Total  3466   3220   6686    
 
 

Peak 08:15 - 05:15 - 07:30 - 05:00 - 07:45 - 05:00 - - -
Vol. 288 - 343 - 302 - 327 - 569 - 668 - - -

P.H.F. 0.911  0.893  0.868  0.919  0.918  0.903    

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Class
Site Code: 2162135

 
  

WB
Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

02/23/1
6 0 6 2 0 0 0 0 0 0 0 0 0 0 8

01:00 0 4 2 0 0 0 0 0 0 0 0 0 0 6
02:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
03:00 0 3 0 0 1 0 0 0 0 0 0 0 0 4
04:00 0 5 2 0 0 0 0 0 0 0 0 0 0 7
05:00 0 16 4 1 2 0 0 0 0 0 0 0 0 23
06:00 1 78 15 5 4 0 0 0 0 0 0 0 0 103
07:00 1 201 31 1 9 1 1 0 0 0 0 0 0 245
08:00 1 227 42 5 11 1 0 2 0 0 0 0 0 289
09:00 3 156 45 0 10 1 0 2 0 0 0 0 0 217
10:00 2 115 36 3 8 1 2 0 0 0 0 0 0 167
11:00 0 121 34 1 11 2 0 1 1 0 0 0 0 171

12 PM 1 132 25 2 10 0 1 0 0 0 0 0 0 171
13:00 1 145 44 3 13 1 0 2 0 0 0 0 0 209
14:00 0 167 39 2 8 0 1 1 0 0 0 0 0 218
15:00 2 199 57 4 20 2 0 2 0 0 0 0 0 286
16:00 1 242 55 1 14 1 0 0 0 0 0 0 0 314
17:00 3 265 36 0 11 0 0 0 0 0 0 0 0 315
18:00 0 199 38 0 8 0 0 1 0 0 0 0 0 246
19:00 0 128 22 0 4 0 0 0 0 0 0 0 0 154
20:00 0 77 16 1 2 0 0 0 0 0 0 0 0 96
21:00 0 69 11 0 4 1 0 0 0 0 0 0 0 85
22:00 0 32 5 0 1 0 0 0 0 0 0 0 0 38
23:00 0 14 4 0 0 0 0 0 0 0 0 0 0 18
Total 16 2602 565 29 151 11 5 11 1 0 0 0 0 3391

Percent 0.5% 76.7% 16.7% 0.9% 4.5% 0.3% 0.1% 0.3% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
09:00 08:00 09:00 06:00 08:00 11:00 10:00 08:00 11:00     08:00

Vol. 3 227 45 5 11 2 2 2 1     289
PM

Peak
17:00 17:00 15:00 15:00 15:00 15:00 12:00 13:00      17:00

Vol. 3 265 57 4 20 2 1 2      315

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Class
Site Code: 2162135

 
  

WB
Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

02/24/1
6 0 11 4 0 2 1 0 0 0 0 0 0 0 18

01:00 0 5 3 0 1 0 0 0 0 0 0 0 0 9
02:00 0 1 1 0 2 0 0 0 0 0 0 0 0 4
03:00 0 3 3 0 3 0 0 0 0 0 0 0 0 9
04:00 0 7 2 0 3 0 0 1 0 0 0 0 0 13
05:00 0 17 7 1 5 0 0 0 0 0 0 0 0 30
06:00 0 66 12 4 6 0 0 0 0 0 0 0 0 88
07:00 3 204 34 0 5 0 0 0 0 0 0 0 0 246
08:00 2 205 40 4 16 0 1 2 0 0 0 0 0 270
09:00 1 166 35 4 11 1 1 0 0 0 0 0 0 219
10:00 0 101 30 1 9 0 1 0 0 0 0 0 0 142
11:00 1 129 33 2 15 0 0 0 0 0 0 0 0 180

12 PM 4 171 38 2 19 1 1 1 0 0 0 0 0 237
13:00 0 143 39 2 11 0 0 0 0 0 0 0 0 195
14:00 3 156 44 2 12 2 1 0 0 0 0 0 0 220
15:00 3 192 59 5 19 0 0 1 0 0 0 0 0 279
16:00 3 234 53 0 14 1 0 0 0 0 0 0 0 305
17:00 2 249 50 0 8 0 0 1 0 0 0 0 0 310
18:00 1 215 31 0 6 0 0 0 0 0 0 0 0 253
19:00 1 135 22 0 6 0 0 0 0 0 0 0 0 164
20:00 1 103 15 0 3 0 0 0 0 0 0 0 0 122
21:00 0 85 9 0 2 0 0 0 0 0 0 0 0 96
22:00 0 29 4 0 3 0 0 0 0 0 0 0 0 36
23:00 0 22 1 0 0 0 0 0 0 0 0 0 0 23
Total 25 2649 569 27 181 6 5 6 0 0 0 0 0 3468

Percent 0.7% 76.4% 16.4% 0.8% 5.2% 0.2% 0.1% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
07:00 08:00 08:00 06:00 08:00 00:00 08:00 08:00      08:00

Vol. 3 205 40 4 16 1 1 2      270
PM

Peak
12:00 17:00 15:00 15:00 12:00 14:00 12:00 12:00      17:00

Vol. 4 249 59 5 19 2 1 1      310

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Class
Site Code: 2162135

 
  

WB
Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

02/25/1
6 0 10 1 0 0 0 0 0 0 0 0 0 0 11

01:00 0 2 1 0 1 0 0 0 0 0 0 0 0 4
02:00 0 3 1 0 1 0 0 0 0 0 0 0 0 5
03:00 0 2 1 0 1 0 0 0 0 0 0 0 0 4
04:00 0 1 2 0 2 0 0 0 0 0 0 0 0 5
05:00 0 16 3 0 2 0 0 0 1 0 0 0 0 22
06:00 0 69 12 2 4 0 0 0 0 0 0 0 0 87
07:00 1 184 23 3 13 1 0 1 0 0 0 0 0 226
08:00 2 218 39 3 13 0 1 1 0 0 0 0 0 277
09:00 1 154 43 3 7 0 0 0 0 0 0 0 0 208
10:00 1 115 31 2 17 1 1 3 0 0 0 0 0 171
11:00 2 118 32 3 12 1 1 3 0 0 0 0 0 172

12 PM 1 162 38 4 17 1 0 0 1 0 0 0 0 224
13:00 0 167 36 1 12 0 1 0 0 0 0 0 0 217
14:00 1 155 30 2 23 0 0 2 0 0 0 0 0 213
15:00 3 203 52 2 21 0 0 0 0 0 0 0 0 281
16:00 2 217 46 1 16 0 0 1 1 0 0 0 0 284
17:00 3 276 44 0 18 0 0 0 0 0 0 0 0 341
18:00 3 218 31 2 11 1 0 0 0 0 0 0 0 266
19:00 0 150 21 0 5 0 0 0 0 0 0 0 0 176
20:00 0 100 12 0 2 0 0 0 0 0 0 0 0 114
21:00 0 75 13 0 5 1 0 0 0 0 0 0 0 94
22:00 0 41 5 0 0 0 0 0 0 0 0 0 0 46
23:00 0 15 2 0 1 0 0 0 0 0 0 0 0 18
Total 20 2671 519 28 204 6 4 11 3 0 0 0 0 3466

Percent 0.6% 77.1% 15.0% 0.8% 5.9% 0.2% 0.1% 0.3% 0.1% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
08:00 08:00 09:00 07:00 10:00 07:00 08:00 10:00 05:00     08:00

Vol. 2 218 43 3 17 1 1 3 1     277
PM

Peak
15:00 17:00 15:00 12:00 14:00 12:00 13:00 14:00 12:00     17:00

Vol. 3 276 52 4 23 1 1 2 1     341

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Class
Site Code: 2162135

 
  

EB
Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

02/23/1
6 0 3 1 0 1 0 0 0 0 0 0 0 0 5

01:00 0 0 1 0 1 0 0 0 0 0 0 0 0 2
02:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
03:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4
04:00 0 10 1 0 1 0 0 0 0 0 0 0 0 12
05:00 0 38 13 1 6 1 0 0 0 0 0 0 0 59
06:00 1 108 22 3 11 3 0 0 0 0 0 0 0 148
07:00 3 219 42 0 18 2 1 1 0 0 0 0 0 286
08:00 0 232 55 5 14 0 0 1 0 0 0 0 0 307
09:00 1 161 42 2 13 2 0 0 0 0 0 0 0 221
10:00 2 107 32 1 13 0 0 0 0 0 0 0 0 155
11:00 0 162 37 2 17 0 0 1 2 0 0 0 0 221

12 PM 0 159 23 1 17 4 0 1 1 0 0 0 0 206
13:00 0 129 27 0 10 0 0 0 0 0 0 0 0 166
14:00 1 146 35 1 13 0 0 1 0 0 0 0 0 197
15:00 3 142 40 2 16 0 0 1 0 0 0 0 0 204
16:00 1 199 43 1 9 0 0 1 0 0 0 0 0 254
17:00 2 259 46 0 6 0 0 0 0 0 0 0 0 313
18:00 0 179 32 0 10 0 0 0 0 0 0 0 0 221
19:00 0 87 24 0 1 0 0 0 0 0 0 0 0 112
20:00 0 60 12 0 1 1 0 0 0 0 0 0 0 74
21:00 0 47 6 0 3 0 0 0 0 0 0 0 0 56
22:00 0 20 4 0 1 0 0 0 0 0 0 0 0 25
23:00 0 7 3 0 0 0 0 0 0 0 0 0 0 10
Total 14 2479 541 19 182 13 1 7 3 0 0 0 0 3259

Percent 0.4% 76.1% 16.6% 0.6% 5.6% 0.4% 0.0% 0.2% 0.1% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
07:00 08:00 08:00 08:00 07:00 06:00 07:00 07:00 11:00     08:00

Vol. 3 232 55 5 18 3 1 1 2     307
PM

Peak
15:00 17:00 17:00 15:00 12:00 12:00  12:00 12:00     17:00

Vol. 3 259 46 2 17 4  1 1     313

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Class
Site Code: 2162135

 
  

EB
Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

02/24/1
6 0 6 0 0 0 0 1 0 0 0 0 0 0 7

01:00 0 3 1 0 2 0 0 0 0 0 0 0 0 6
02:00 0 4 3 0 1 0 0 0 0 0 0 0 0 8
03:00 0 2 2 0 5 0 0 0 0 0 0 0 0 9
04:00 0 13 3 1 4 0 0 0 0 0 0 0 0 21
05:00 0 33 11 0 6 0 0 0 0 0 0 0 0 50
06:00 1 98 26 1 17 0 0 0 0 0 0 0 0 143
07:00 2 210 28 1 15 1 0 2 0 0 0 0 0 259
08:00 0 212 38 1 24 4 0 0 0 0 0 0 0 279
09:00 0 135 45 4 15 4 0 2 0 0 0 0 0 205
10:00 0 89 27 0 16 1 0 0 0 0 0 0 0 133
11:00 1 125 26 2 11 0 0 0 0 0 0 0 0 165

12 PM 1 113 46 3 17 1 0 1 0 0 0 0 0 182
13:00 1 112 32 0 10 0 0 0 0 0 0 0 0 155
14:00 2 125 53 1 12 1 0 0 0 0 0 0 0 194
15:00 0 169 41 4 10 1 0 0 0 0 0 0 0 225
16:00 1 195 43 1 11 0 0 0 0 0 0 0 0 251
17:00 1 261 58 0 8 0 0 0 0 0 0 0 0 328
18:00 3 205 45 0 8 0 0 0 0 0 0 0 0 261
19:00 1 90 20 0 0 1 0 0 1 0 0 0 0 113
20:00 0 68 11 0 4 0 0 0 0 0 0 0 0 83
21:00 0 44 15 0 3 0 0 0 0 0 0 0 0 62
22:00 0 22 3 0 4 0 0 0 0 0 0 0 0 29
23:00 0 11 2 0 1 0 0 0 0 0 0 0 0 14
Total 14 2345 579 19 204 14 1 5 1 0 0 0 0 3182

Percent 0.4% 73.7% 18.2% 0.6% 6.4% 0.4% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
07:00 08:00 09:00 09:00 08:00 08:00 00:00 07:00      08:00

Vol. 2 212 45 4 24 4 1 2      279
PM

Peak
18:00 17:00 17:00 15:00 12:00 12:00  12:00 19:00     17:00

Vol. 3 261 58 4 17 1  1 1     328

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Class
Site Code: 2162135

 
  

EB
Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

02/25/1
6 0 2 0 0 0 0 0 0 0 0 0 0 0 2

01:00 0 5 1 0 0 0 0 0 0 0 0 0 0 6
02:00 0 2 2 0 2 0 0 0 0 0 0 0 0 6
03:00 0 1 0 0 1 0 0 0 0 0 0 0 0 2
04:00 0 9 3 0 2 0 0 0 1 0 0 0 0 15
05:00 0 28 11 0 5 1 0 0 0 0 0 0 0 45
06:00 0 91 21 7 10 2 0 0 0 0 0 0 0 131
07:00 0 228 28 4 20 1 0 1 0 0 0 0 0 282
08:00 2 211 44 1 15 1 0 1 2 0 0 0 0 277
09:00 0 154 39 4 17 2 0 1 1 0 0 0 0 218
10:00 1 110 34 0 13 2 0 2 0 0 0 0 0 162
11:00 0 139 31 2 16 0 0 1 0 0 0 0 0 189

12 PM 4 148 34 2 12 0 0 0 0 0 0 0 0 200
13:00 3 100 37 1 7 0 0 0 0 0 0 0 0 148
14:00 1 135 34 1 9 0 0 0 0 0 0 0 0 180
15:00 1 169 51 0 16 0 0 0 0 0 0 0 0 237
16:00 1 193 28 1 10 0 0 0 0 0 0 0 0 233
17:00 4 272 41 0 9 1 0 0 0 0 0 0 0 327
18:00 1 198 27 0 5 0 0 1 0 0 0 0 0 232
19:00 2 114 20 0 3 0 0 0 0 0 0 0 0 139
20:00 0 67 8 0 2 0 0 0 0 0 0 0 0 77
21:00 0 54 5 0 1 0 0 0 0 0 0 0 0 60
22:00 0 28 7 0 1 0 0 0 0 0 0 0 0 36
23:00 0 15 1 0 0 0 0 0 0 0 0 0 0 16
Total 20 2473 507 23 176 10 0 7 4 0 0 0 0 3220

Percent 0.6% 76.8% 15.7% 0.7% 5.5% 0.3% 0.0% 0.2% 0.1% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
08:00 07:00 08:00 06:00 07:00 06:00  10:00 08:00     07:00

Vol. 2 228 44 7 20 2  2 2     282
PM

Peak
12:00 17:00 15:00 12:00 15:00 17:00  18:00      17:00

Vol. 4 272 51 2 16 1  1      327

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Speed
Site Code: 2162135

 
  

WB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
02/23/

16 0 0 0 0 0 0 5 0 3 0 0 0 0 8 52 46
01:00 0 0 0 0 1 2 2 0 1 0 0 0 0 6 49 40
02:00 0 0 0 0 0 0 0 1 0 0 0 0 0 1 48 47
03:00 0 0 0 0 0 0 2 2 0 0 0 0 0 4 47 45
04:00 0 0 0 0 0 1 3 3 0 0 0 0 0 7 47 43
05:00 0 0 0 1 0 3 14 4 1 0 0 0 0 23 45 42
06:00 2 1 0 0 4 26 47 22 1 0 0 0 0 103 45 41
07:00 0 0 1 5 3 41 130 59 5 1 0 0 0 245 46 42
08:00 0 0 0 0 5 81 153 47 2 0 0 0 1 289 44 41
09:00 0 4 3 4 4 45 123 29 5 0 0 0 0 217 44 41
10:00 1 0 1 3 13 30 86 33 0 0 0 0 0 167 45 41
11:00 1 1 0 0 1 39 92 35 2 0 0 0 0 171 45 42

12 PM 0 1 0 3 2 37 101 26 1 0 0 0 0 171 44 41
13:00 1 2 2 0 5 69 94 31 5 0 0 0 0 209 44 40
14:00 0 0 2 4 11 69 98 33 1 0 0 0 0 218 44 40
15:00 1 2 3 7 25 81 125 39 1 0 1 0 1 286 43 40
16:00 0 3 1 7 19 67 170 47 0 0 0 0 0 314 43 40
17:00 3 2 1 2 9 92 164 40 2 0 0 0 0 315 43 40
18:00 0 1 1 1 7 67 141 25 3 0 0 0 0 246 43 41
19:00 0 0 0 0 2 53 75 20 4 0 0 0 0 154 44 41
20:00 0 0 0 0 10 22 44 19 1 0 0 0 0 96 45 41
21:00 0 0 0 1 4 28 45 7 0 0 0 0 0 85 43 40
22:00 0 0 0 0 1 13 17 5 2 0 0 0 0 38 45 41
23:00 0 0 0 0 0 2 10 5 1 0 0 0 0 18 47 43
Total 9 17 15 38 126 868 1741 532 41 1 1 0 2 3391   

% 0.3% 0.5% 0.4% 1.1% 3.7% 25.6% 51.3% 15.7% 1.2% 0.0% 0.0% 0.0% 0.1%    
AM

Peak
06:00 09:00 09:00 07:00 10:00 08:00 08:00 07:00 07:00 07:00   08:00 08:00   

Vol. 2 4 3 5 13 81 153 59 5 1   1 289   
PM

Peak
17:00 16:00 15:00 15:00 15:00 17:00 16:00 16:00 13:00  15:00  15:00 17:00   

Vol. 3 3 3 7 25 92 170 47 5  1  1 315   
 

Stats 15th Percentile : 35 MPH
50th Percentile : 40 MPH
85th Percentile : 44 MPH
95th Percentile : 47 MPH

  
Mean Speed(Average) : 41 MPH
10  MPH Pace Speed : 35-44  MPH

Number in Pace : 2609
Percent in Pace : 76.9%

Number of Vehicles > 40  MPH : 1970
Percent of Vehicles > 40  MPH : 58.1%

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Speed
Site Code: 2162135

 
  

WB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
02/24/

16 0 0 0 0 5 4 5 2 1 0 0 0 1 18 45 39
01:00 0 1 0 0 2 4 0 2 0 0 0 0 0 9 45 36
02:00 0 0 0 1 2 0 1 0 0 0 0 0 0 4 41 33
03:00 0 1 0 0 1 5 0 2 0 0 0 0 0 9 45 36
04:00 0 0 0 0 2 6 5 0 0 0 0 0 0 13 42 38
05:00 0 0 1 0 4 10 10 5 0 0 0 0 0 30 44 39
06:00 0 0 0 1 4 26 43 14 0 0 0 0 0 88 44 41
07:00 2 0 0 0 9 62 144 28 1 0 0 0 0 246 43 41
08:00 3 0 0 0 15 89 134 26 1 1 0 0 1 270 43 40
09:00 1 0 3 3 12 53 109 37 1 0 0 0 0 219 44 40
10:00 0 0 3 0 6 41 63 27 2 0 0 0 0 142 45 41
11:00 0 0 4 7 11 40 82 29 7 0 0 0 0 180 45 40

12 PM 2 2 5 4 10 75 106 33 0 0 0 0 0 237 43 40
13:00 1 0 1 5 7 75 82 22 2 0 0 0 0 195 43 40
14:00 1 0 1 6 21 83 86 19 3 0 0 0 0 220 43 39
15:00 3 0 1 1 19 89 140 22 3 0 0 0 1 279 43 40
16:00 2 2 2 2 11 97 147 40 2 0 0 0 0 305 43 40
17:00 2 0 1 0 15 125 140 27 0 0 0 0 0 310 43 40
18:00 0 0 0 0 21 128 96 7 0 1 0 0 0 253 42 39
19:00 1 0 0 0 12 76 60 14 1 0 0 0 0 164 43 39
20:00 1 0 0 1 5 49 49 16 1 0 0 0 0 122 43 40
21:00 0 0 0 0 8 26 49 11 1 1 0 0 0 96 43 41
22:00 0 0 0 0 1 8 16 10 1 0 0 0 0 36 46 42
23:00 0 0 1 0 2 2 14 3 1 0 0 0 0 23 44 41
Total 19 6 23 31 205 1173 1581 396 28 3 0 0 3 3468   

% 0.5% 0.2% 0.7% 0.9% 5.9% 33.8% 45.6% 11.4% 0.8% 0.1% 0.0% 0.0% 0.1%    
AM

Peak
08:00 01:00 11:00 11:00 08:00 08:00 07:00 09:00 11:00 08:00   00:00 08:00   

Vol. 3 1 4 7 15 89 144 37 7 1   1 270   
PM

Peak
15:00 12:00 12:00 14:00 14:00 18:00 16:00 16:00 14:00 18:00   15:00 17:00   

Vol. 3 2 5 6 21 128 147 40 3 1   1 310   
 

Stats 15th Percentile : 35 MPH
50th Percentile : 39 MPH
85th Percentile : 43 MPH
95th Percentile : 47 MPH

  
Mean Speed(Average) : 40 MPH
10  MPH Pace Speed : 35-44  MPH

Number in Pace : 2754
Percent in Pace : 79.4%

Number of Vehicles > 40  MPH : 1695
Percent of Vehicles > 40  MPH : 48.9%
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Speed
Site Code: 2162135

 
  

WB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
02/25/

16 0 0 0 0 0 2 7 2 0 0 0 0 0 11 44 42
01:00 0 0 0 0 0 1 1 0 0 1 1 0 0 4 61 49
02:00 0 0 0 0 0 2 1 0 1 1 0 0 0 5 55 45
03:00 0 0 0 0 0 2 1 1 0 0 0 0 0 4 46 41
04:00 0 0 0 0 0 0 4 1 0 0 0 0 0 5 45 43
05:00 0 0 0 0 0 8 8 5 1 0 0 0 0 22 46 42
06:00 0 0 0 0 2 16 42 22 5 0 0 0 0 87 47 43
07:00 1 1 1 1 6 57 116 38 5 0 0 0 0 226 45 41
08:00 1 1 1 1 6 82 135 46 3 1 0 0 0 277 44 41
09:00 1 1 0 1 11 45 103 41 5 0 0 0 0 208 45 41
10:00 0 1 1 3 2 56 79 26 3 0 0 0 0 171 44 41
11:00 1 1 0 4 3 29 91 40 3 0 0 0 0 172 46 42

12 PM 1 1 1 6 13 36 121 39 6 0 0 0 0 224 45 41
13:00 0 0 0 4 11 50 106 42 3 0 0 0 1 217 45 41
14:00 1 0 1 7 10 59 110 22 3 0 0 0 0 213 43 40
15:00 2 2 2 4 12 88 130 37 3 1 0 0 0 281 43 40
16:00 1 3 2 0 10 59 155 50 4 0 0 0 0 284 45 41
17:00 1 0 1 3 8 94 188 42 3 0 1 0 0 341 43 41
18:00 3 0 0 2 11 92 126 27 5 0 0 0 0 266 43 40
19:00 0 0 0 0 1 56 86 29 3 1 0 0 0 176 45 41
20:00 0 0 2 0 10 39 49 14 0 0 0 0 0 114 43 40
21:00 0 0 0 0 5 32 45 11 1 0 0 0 0 94 43 40
22:00 0 0 0 0 0 11 25 9 1 0 0 0 0 46 45 42
23:00 0 0 0 0 1 4 9 3 0 1 0 0 0 18 46 42
Total 13 11 12 36 122 920 1738 547 58 6 2 0 1 3466   

% 0.4% 0.3% 0.3% 1.0% 3.5% 26.5% 50.1% 15.8% 1.7% 0.2% 0.1% 0.0% 0.0%    
AM

Peak
07:00 07:00 07:00 11:00 09:00 08:00 08:00 08:00 06:00 01:00 01:00   08:00   

Vol. 1 1 1 4 11 82 135 46 5 1 1   277   
PM

Peak
18:00 16:00 15:00 14:00 12:00 17:00 17:00 16:00 12:00 15:00 17:00  13:00 17:00   

Vol. 3 3 2 7 13 94 188 50 6 1 1  1 341   
 

Stats 15th Percentile : 35 MPH
50th Percentile : 40 MPH
85th Percentile : 44 MPH
95th Percentile : 48 MPH

  
Mean Speed(Average) : 41 MPH
10  MPH Pace Speed : 35-44  MPH

Number in Pace : 2658
Percent in Pace : 76.7%

Number of Vehicles > 40  MPH : 2004
Percent of Vehicles > 40  MPH : 57.8%

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Speed
Site Code: 2162135

 
  

EB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
02/23/

16 0 0 0 0 0 1 1 0 3 0 0 0 0 5 52 47
01:00 0 0 0 0 0 0 2 0 0 0 0 0 0 2 43 42
02:00 0 0 0 0 0 0 1 0 0 0 0 0 0 1 43 42
03:00 0 0 0 0 0 0 3 0 1 0 0 0 0 4 51 45
04:00 0 0 0 0 0 0 5 4 3 0 0 0 0 12 51 46
05:00 0 0 0 0 0 3 25 26 4 1 0 0 0 59 48 45
06:00 0 2 3 1 0 11 71 56 3 1 0 0 0 148 47 43
07:00 2 1 0 4 9 19 163 73 13 1 1 0 0 286 47 43
08:00 0 0 1 7 3 40 151 99 5 1 0 0 0 307 46 43
09:00 0 1 4 2 5 29 113 59 8 0 0 0 0 221 46 42
10:00 1 1 0 1 3 24 73 40 11 1 0 0 0 155 47 43
11:00 0 0 1 0 5 37 110 55 11 2 0 0 0 221 47 43

12 PM 1 1 1 2 6 37 104 50 4 0 0 0 0 206 46 42
13:00 0 0 1 0 3 32 85 42 3 0 0 0 0 166 46 42
14:00 0 1 1 0 5 18 93 69 9 1 0 0 0 197 47 43
15:00 3 3 3 2 7 34 113 37 2 0 0 0 0 204 45 41
16:00 1 4 1 0 0 39 137 67 5 0 0 0 0 254 46 42
17:00 1 1 1 2 7 74 156 64 7 0 0 0 0 313 45 41
18:00 2 0 1 0 3 47 120 45 2 1 0 0 0 221 45 42
19:00 0 0 0 0 2 25 54 27 3 0 1 0 0 112 46 42
20:00 0 0 0 1 2 19 40 9 3 0 0 0 0 74 44 41
21:00 0 0 0 1 3 17 27 7 1 0 0 0 0 56 43 40
22:00 0 0 0 0 1 8 9 4 3 0 0 0 0 25 48 42
23:00 0 0 0 0 2 6 1 1 0 0 0 0 0 10 41 38
Total 11 15 18 23 66 520 1657 834 104 9 2 0 0 3259   

% 0.3% 0.5% 0.6% 0.7% 2.0% 16.0% 50.8% 25.6% 3.2% 0.3% 0.1% 0.0% 0.0%    
AM

Peak
07:00 06:00 09:00 08:00 07:00 08:00 07:00 08:00 07:00 11:00 07:00   08:00   

Vol. 2 2 4 7 9 40 163 99 13 2 1   307   
PM

Peak
15:00 16:00 15:00 12:00 15:00 17:00 17:00 14:00 14:00 14:00 19:00   17:00   

Vol. 3 4 3 2 7 74 156 69 9 1 1   313   
 

Stats 15th Percentile : 37 MPH
50th Percentile : 41 MPH
85th Percentile : 46 MPH
95th Percentile : 48 MPH

  
Mean Speed(Average) : 42 MPH
10  MPH Pace Speed : 40-49  MPH

Number in Pace : 2491
Percent in Pace : 76.4%

Number of Vehicles > 40  MPH : 2275
Percent of Vehicles > 40  MPH : 69.8%

PRECISION
D A T A
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Speed
Site Code: 2162135

 
  

EB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
02/24/

16 0 0 0 0 0 3 2 1 1 0 0 0 0 7 48 42
01:00 0 0 0 1 2 0 2 1 0 0 0 0 0 6 44 37
02:00 0 0 0 3 2 1 2 0 0 0 0 0 0 8 41 33
03:00 0 0 0 0 2 2 5 0 0 0 0 0 0 9 42 39
04:00 0 0 0 0 2 8 8 3 0 0 0 0 0 21 43 40
05:00 0 0 0 4 3 10 22 10 1 0 0 0 0 50 45 40
06:00 0 0 0 0 0 29 76 37 1 0 0 0 0 143 46 42
07:00 1 0 0 4 4 50 152 42 5 1 0 0 0 259 45 42
08:00 1 0 1 4 11 85 137 35 3 2 0 0 0 279 43 41
09:00 0 0 1 1 13 44 108 35 3 0 0 0 0 205 45 41
10:00 0 0 2 4 2 25 65 29 6 0 0 0 0 133 46 42
11:00 0 0 3 2 2 28 94 31 4 1 0 0 0 165 45 42

12 PM 1 0 0 0 1 48 72 45 12 2 1 0 0 182 47 43
13:00 1 1 0 3 1 38 75 33 3 0 0 0 0 155 45 41
14:00 1 1 0 0 4 37 101 44 6 0 0 0 0 194 46 42
15:00 0 0 1 1 2 42 124 48 7 0 0 0 0 225 46 42
16:00 0 0 1 1 0 30 151 61 7 0 0 0 0 251 46 43
17:00 1 0 0 1 18 86 161 57 4 0 0 0 0 328 45 41
18:00 2 0 0 0 15 107 121 13 3 0 0 0 0 261 43 39
19:00 0 0 0 0 11 40 51 10 1 0 0 0 0 113 43 40
20:00 0 1 0 0 5 32 33 8 4 0 0 0 0 83 43 40
21:00 0 0 0 0 1 27 20 11 3 0 0 0 0 62 46 41
22:00 0 0 0 1 2 5 13 6 2 0 0 0 0 29 47 42
23:00 0 0 0 0 1 5 7 0 1 0 0 0 0 14 43 40
Total 8 3 9 30 104 782 1602 560 77 6 1 0 0 3182   

% 0.3% 0.1% 0.3% 0.9% 3.3% 24.6% 50.3% 17.6% 2.4% 0.2% 0.0% 0.0% 0.0%    
AM

Peak
07:00  11:00 05:00 09:00 08:00 07:00 07:00 10:00 08:00    08:00   

Vol. 1  3 4 13 85 152 42 6 2    279   
PM

Peak
18:00 13:00 15:00 13:00 17:00 18:00 17:00 16:00 12:00 12:00 12:00   17:00   

Vol. 2 1 1 3 18 107 161 61 12 2 1   328   
 

Stats 15th Percentile : 36 MPH
50th Percentile : 41 MPH
85th Percentile : 45 MPH
95th Percentile : 48 MPH

  
Mean Speed(Average) : 41 MPH
10  MPH Pace Speed : 35-44  MPH

Number in Pace : 2384
Percent in Pace : 74.9%

Number of Vehicles > 40  MPH : 1926
Percent of Vehicles > 40  MPH : 60.5%

PRECISION
D A T A
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Massachusetts Avenue (Route 111)
east of Hughes Lane
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 A Speed
Site Code: 2162135

 
  

EB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
02/25/

16 0 0 0 0 0 1 1 0 0 0 0 0 0 2 42 40
01:00 0 0 0 0 0 1 2 2 1 0 0 0 0 6 49 45
02:00 0 0 0 0 0 2 2 0 1 1 0 0 0 6 54 45
03:00 0 0 0 0 0 0 1 1 0 0 0 0 0 2 47 45
04:00 0 0 0 0 0 1 3 7 4 0 0 0 0 15 51 47
05:00 0 0 0 0 0 2 26 9 5 3 0 0 0 45 50 45
06:00 0 1 2 0 5 13 51 51 7 1 0 0 0 131 47 43
07:00 0 0 0 2 4 33 164 72 6 1 0 0 0 282 46 43
08:00 3 2 1 0 6 38 132 79 15 1 0 0 0 277 47 42
09:00 0 1 0 1 9 48 94 56 8 1 0 0 0 218 46 42
10:00 1 0 2 1 2 32 67 49 7 0 1 0 0 162 47 42
11:00 0 0 0 0 11 26 101 44 6 1 0 0 0 189 46 42

12 PM 3 0 0 4 5 27 98 55 7 0 1 0 0 200 46 42
13:00 1 0 1 3 1 22 60 52 8 0 0 0 0 148 47 43
14:00 0 0 1 1 9 38 78 45 8 0 0 0 0 180 46 42
15:00 1 0 1 2 3 42 118 64 5 1 0 0 0 237 46 42
16:00 1 0 0 2 1 33 133 60 2 1 0 0 0 233 46 42
17:00 0 1 2 3 9 52 170 79 10 1 0 0 0 327 46 42
18:00 1 0 3 0 7 57 121 42 1 0 0 0 0 232 44 41
19:00 0 0 0 0 4 24 72 36 2 0 1 0 0 139 46 42
20:00 0 0 0 0 5 20 37 15 0 0 0 0 0 77 45 41
21:00 0 0 0 1 4 30 16 9 0 0 0 0 0 60 43 39
22:00 0 0 0 0 1 8 17 10 0 0 0 0 0 36 46 42
23:00 0 0 0 0 1 4 5 3 2 1 0 0 0 16 50 43
Total 11 5 13 20 87 554 1569 840 105 13 3 0 0 3220   

% 0.3% 0.2% 0.4% 0.6% 2.7% 17.2% 48.7% 26.1% 3.3% 0.4% 0.1% 0.0% 0.0%    
AM

Peak
08:00 08:00 06:00 07:00 11:00 09:00 07:00 08:00 08:00 05:00 10:00   07:00   

Vol. 3 2 2 2 11 48 164 79 15 3 1   282   
PM

Peak
12:00 17:00 18:00 12:00 14:00 18:00 17:00 17:00 17:00 15:00 12:00   17:00   

Vol. 3 1 3 4 9 57 170 79 10 1 1   327   
 

Stats 15th Percentile : 37 MPH
50th Percentile : 41 MPH
85th Percentile : 46 MPH
95th Percentile : 48 MPH

  
Mean Speed(Average) : 42 MPH
10  MPH Pace Speed : 40-49  MPH

Number in Pace : 2409
Percent in Pace : 74.8%

Number of Vehicles > 40  MPH : 2216
Percent of Vehicles > 40  MPH : 68.8%

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Volume
Site Code: 2162135

 
  

Start  NB    SB    
Combin

ed
  

23-Feb-
16

Time A.M.  P.M.  A.M.  P.M.  A.M.  P.M.  Tue  

12:00 0 4 0 5 0 9
12:15 0 9 0 4 0 13
12:30 0 5 1 4 1 9
12:45 0 0 10 28 0 1 4 17 0 1 14 45
01:00 0 7 1 7 1 14
01:15 0 10 0 6 0 16
01:30 0 9 0 9 0 18
01:45 0 0 7 33 0 1 5 27 0 1 12 60
02:00 0 3 0 3 0 6
02:15 0 8 0 9 0 17
02:30 0 9 0 8 0 17
02:45 0 0 9 29 0 0 7 27 0 0 16 56
03:00 0 13 0 6 0 19
03:15 0 16 1 9 1 25
03:30 1 13 0 20 1 33
03:45 0 1 8 50 0 1 13 48 0 2 21 98
04:00 0 11 0 9 0 20
04:15 0 11 0 9 0 20
04:30 1 11 1 10 2 21
04:45 0 1 13 46 1 2 13 41 1 3 26 87
05:00 0 9 0 16 0 25
05:15 1 11 0 10 1 21
05:30 0 9 0 12 0 21
05:45 3 4 9 38 0 0 13 51 3 4 22 89
06:00 2 11 1 12 3 23
06:15 5 7 2 10 7 17
06:30 9 7 6 7 15 14
06:45 9 25 8 33 1 10 9 38 10 35 17 71
07:00 12 3 5 4 17 7
07:15 6 7 4 8 10 15
07:30 14 5 6 3 20 8
07:45 17 49 1 16 12 27 3 18 29 76 4 34
08:00 20 3 8 5 28 8
08:15 15 2 14 1 29 3
08:30 11 2 7 1 18 3
08:45 13 59 1 8 9 38 5 12 22 97 6 20
09:00 16 3 9 5 25 8
09:15 15 5 9 3 24 8
09:30 6 0 5 4 11 4
09:45 8 45 0 8 5 28 1 13 13 73 1 21
10:00 8 0 4 2 12 2
10:15 6 1 4 0 10 1
10:30 3 3 9 2 12 5
10:45 4 21 2 6 6 23 1 5 10 44 3 11
11:00 7 0 6 0 13 0
11:15 9 0 6 2 15 2
11:30 8 1 6 1 14 2
11:45 5 29 0 1 3 21 0 3 8 50 0 4
Total 234  296  152  300  386  596    

Percent 60.6%  49.7%  39.4%  50.3%        
 

Day Total  530   452   982    
 
 

Peak 07:30 - 02:45 - 07:45 - 03:15 - 07:30 - 03:15 - - -
Vol. 66 - 51 - 41 - 51 - 106 - 99 - - -

P.H.F. 0.825  0.797  0.732  0.638  0.914  0.750    

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Volume
Site Code: 2162135

 
  

Start  NB    SB    
Combin

ed
  

24-Feb-
16

Time A.M.  P.M.  A.M.  P.M.  A.M.  P.M.  Wed  

12:00 1 7 0 7 1 14
12:15 0 3 0 9 0 12
12:30 0 5 0 8 0 13
12:45 0 1 6 21 0 0 3 27 0 1 9 48
01:00 0 5 1 4 1 9
01:15 0 4 1 7 1 11
01:30 0 16 0 9 0 25
01:45 0 0 9 34 0 2 7 27 0 2 16 61
02:00 0 10 0 6 0 16
02:15 0 5 0 7 0 12
02:30 1 4 0 2 1 6
02:45 1 2 7 26 0 0 8 23 1 2 15 49
03:00 1 8 1 8 2 16
03:15 0 16 0 4 0 20
03:30 0 14 0 16 0 30
03:45 1 2 10 48 0 1 11 39 1 3 21 87
04:00 0 10 0 12 0 22
04:15 1 8 0 4 1 12
04:30 1 10 1 7 2 17
04:45 0 2 7 35 0 1 8 31 0 3 15 66
05:00 0 10 0 5 0 15
05:15 0 8 0 10 0 18
05:30 1 14 2 9 3 23
05:45 2 3 11 43 2 4 12 36 4 7 23 79
06:00 0 8 0 8 0 16
06:15 6 11 3 6 9 17
06:30 5 10 3 2 8 12
06:45 5 16 18 47 2 8 6 22 7 24 24 69
07:00 5 10 1 4 6 14
07:15 6 5 4 1 10 6
07:30 16 4 6 5 22 9
07:45 16 43 3 22 9 20 2 12 25 63 5 34
08:00 18 2 10 1 28 3
08:15 23 2 15 7 38 9
08:30 11 2 8 3 19 5
08:45 15 67 0 6 4 37 5 16 19 104 5 22
09:00 12 4 12 25 24 29
09:15 13 1 6 9 19 10
09:30 5 1 6 4 11 5
09:45 4 34 4 10 1 25 1 39 5 59 5 49
10:00 10 1 8 0 18 1
10:15 3 1 4 1 7 2
10:30 4 0 7 1 11 1
10:45 7 24 0 2 2 21 2 4 9 45 2 6
11:00 11 1 6 0 17 1
11:15 9 1 3 1 12 2
11:30 3 0 11 0 14 0
11:45 4 27 0 2 8 28 1 2 12 55 1 4
Total 221  296  147  278  368  574    

Percent 60.1%  51.6%  39.9%  48.4%        
 

Day Total  517   425   942    
 
 

Peak 07:30 - 03:15 - 07:45 - 03:15 - 07:30 - 03:15 - - -
Vol. 73 - 50 - 42 - 43 - 113 - 93 - - -

P.H.F. 0.793  0.781  0.700  0.672  0.743  0.775    

PRECISION
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INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Volume
Site Code: 2162135

 
  

Start  NB    SB    
Combin

ed
  

25-Feb-
16

Time A.M.  P.M.  A.M.  P.M.  A.M.  P.M.  Thu  

12:00 0 2 0 7 0 9
12:15 0 8 0 7 0 15
12:30 0 6 0 9 0 15
12:45 0 0 6 22 0 0 6 29 0 0 12 51
01:00 0 7 0 4 0 11
01:15 0 7 0 10 0 17
01:30 0 9 0 8 0 17
01:45 0 0 8 31 0 0 8 30 0 0 16 61
02:00 0 10 0 7 0 17
02:15 0 11 0 7 0 18
02:30 0 9 0 4 0 13
02:45 0 0 13 43 0 0 14 32 0 0 27 75
03:00 0 8 0 4 0 12
03:15 0 14 0 9 0 23
03:30 1 13 0 6 1 19
03:45 0 1 9 44 0 0 12 31 0 1 21 75
04:00 0 11 0 13 0 24
04:15 0 11 1 9 1 20
04:30 1 7 0 10 1 17
04:45 0 1 8 37 1 2 11 43 1 3 19 80
05:00 0 9 1 10 1 19
05:15 0 12 0 12 0 24
05:30 0 12 0 16 0 28
05:45 1 1 11 44 0 1 5 43 1 2 16 87
06:00 2 7 0 15 2 22
06:15 6 16 1 5 7 21
06:30 7 11 10 9 17 20
06:45 5 20 3 37 0 11 10 39 5 31 13 76
07:00 8 3 7 3 15 6
07:15 10 6 6 8 16 14
07:30 15 5 3 4 18 9
07:45 14 47 2 16 14 30 4 19 28 77 6 35
08:00 14 2 8 4 22 6
08:15 16 3 7 0 23 3
08:30 10 2 15 2 25 4
08:45 12 52 1 8 5 35 4 10 17 87 5 18
09:00 20 2 10 3 30 5
09:15 12 4 7 3 19 7
09:30 8 3 4 0 12 3
09:45 11 51 0 9 13 34 2 8 24 85 2 17
10:00 8 0 2 1 10 1
10:15 6 1 5 1 11 2
10:30 10 0 5 2 15 2
10:45 5 29 0 1 2 14 1 5 7 43 1 6
11:00 6 0 7 0 13 0
11:15 6 0 6 2 12 2
11:30 8 0 8 0 16 0
11:45 6 26 0 0 7 28 1 3 13 54 1 3
Total 228  292  155  292  383  584    

Percent 59.5%  50.0%  40.5%  50.0%        
 

Day Total  520   447   967    
 
 

Peak 07:30 - 02:45 - 07:45 - 04:45 - 07:45 - 04:45 - - -
Vol. 59 - 48 - 44 - 49 - 98 - 90 - - -

P.H.F. 0.922  0.857  0.733  0.766  0.875  0.804    

PRECISION
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INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Class
Site Code: 2162135

 
  

NB
Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

02/23/1
6 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
04:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
05:00 0 4 0 0 0 0 0 0 0 0 0 0 0 4
06:00 0 17 3 3 2 0 0 0 0 0 0 0 0 25
07:00 0 33 11 0 5 0 0 0 0 0 0 0 0 49
08:00 0 42 14 0 3 0 0 0 0 0 0 0 0 59
09:00 0 29 9 2 4 0 0 1 0 0 0 0 0 45
10:00 0 15 5 0 1 0 0 0 0 0 0 0 0 21
11:00 0 23 3 0 2 0 0 1 0 0 0 0 0 29

12 PM 1 21 3 0 3 0 0 0 0 0 0 0 0 28
13:00 0 23 7 2 1 0 0 0 0 0 0 0 0 33
14:00 0 18 6 0 5 0 0 0 0 0 0 0 0 29
15:00 0 31 15 2 2 0 0 0 0 0 0 0 0 50
16:00 0 27 10 0 6 2 0 1 0 0 0 0 0 46
17:00 0 35 2 0 1 0 0 0 0 0 0 0 0 38
18:00 0 20 10 0 2 0 0 1 0 0 0 0 0 33
19:00 0 12 3 0 1 0 0 0 0 0 0 0 0 16
20:00 0 7 1 0 0 0 0 0 0 0 0 0 0 8
21:00 0 7 1 0 0 0 0 0 0 0 0 0 0 8
22:00 0 2 0 0 4 0 0 0 0 0 0 0 0 6
23:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Total 1 367 105 9 42 2 0 4 0 0 0 0 0 530

Percent 0.2% 69.2% 19.8% 1.7% 7.9% 0.4% 0.0% 0.8% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
 08:00 08:00 06:00 07:00   09:00      08:00

Vol.  42 14 3 5   1      59
PM

Peak
12:00 17:00 15:00 13:00 16:00 16:00  16:00      15:00

Vol. 1 35 15 2 6 2  1      50

PRECISION
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P.O. Box 301  Berlin, MA  01503
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Class
Site Code: 2162135

 
  

NB
Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

02/24/1
6 0 1 0 0 0 0 0 0 0 0 0 0 0 1

01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
03:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
04:00 0 0 1 0 1 0 0 0 0 0 0 0 0 2
05:00 0 1 1 0 1 0 0 0 0 0 0 0 0 3
06:00 0 7 1 4 4 0 0 0 0 0 0 0 0 16
07:00 0 27 13 0 3 0 0 0 0 0 0 0 0 43
08:00 0 46 17 0 3 0 0 1 0 0 0 0 0 67
09:00 0 23 8 0 3 0 0 0 0 0 0 0 0 34
10:00 0 17 4 0 3 0 0 0 0 0 0 0 0 24
11:00 0 19 4 0 4 0 0 0 0 0 0 0 0 27

12 PM 0 13 4 1 3 0 0 0 0 0 0 0 0 21
13:00 0 22 7 2 3 0 0 0 0 0 0 0 0 34
14:00 0 19 3 1 3 0 0 0 0 0 0 0 0 26
15:00 0 28 15 1 4 0 0 0 0 0 0 0 0 48
16:00 0 20 12 0 3 0 0 0 0 0 0 0 0 35
17:00 0 33 8 0 2 0 0 0 0 0 0 0 0 43
18:00 0 38 8 0 1 0 0 0 0 0 0 0 0 47
19:00 0 20 2 0 0 0 0 0 0 0 0 0 0 22
20:00 0 5 1 0 0 0 0 0 0 0 0 0 0 6
21:00 0 8 2 0 0 0 0 0 0 0 0 0 0 10
22:00 0 0 2 0 0 0 0 0 0 0 0 0 0 2
23:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
Total 0 352 114 9 41 0 0 1 0 0 0 0 0 517

Percent 0.0% 68.1% 22.1% 1.7% 7.9% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
 08:00 08:00 06:00 06:00   08:00      08:00

Vol.  46 17 4 4   1      67
PM

Peak
 18:00 15:00 13:00 15:00         15:00

Vol.  38 15 2 4         48
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Class
Site Code: 2162135

 
  

NB
Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

02/25/1
6 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
04:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
05:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
06:00 0 15 3 2 0 0 0 0 0 0 0 0 0 20
07:00 0 34 4 3 6 0 0 0 0 0 0 0 0 47
08:00 1 38 8 1 3 1 0 0 0 0 0 0 0 52
09:00 0 33 10 1 7 0 0 0 0 0 0 0 0 51
10:00 0 18 4 0 6 0 0 1 0 0 0 0 0 29
11:00 0 13 7 0 5 0 0 1 0 0 0 0 0 26

12 PM 1 11 7 0 3 0 0 0 0 0 0 0 0 22
13:00 0 18 11 0 2 0 0 0 0 0 0 0 0 31
14:00 0 33 7 0 3 0 0 0 0 0 0 0 0 43
15:00 1 27 11 1 4 0 0 0 0 0 0 0 0 44
16:00 0 24 8 0 4 0 0 0 1 0 0 0 0 37
17:00 0 33 6 0 5 0 0 0 0 0 0 0 0 44
18:00 0 26 8 0 3 0 0 0 0 0 0 0 0 37
19:00 0 14 1 0 1 0 0 0 0 0 0 0 0 16
20:00 0 6 0 0 2 0 0 0 0 0 0 0 0 8
21:00 0 9 0 0 0 0 0 0 0 0 0 0 0 9
22:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 3 355 96 8 54 1 0 2 1 0 0 0 0 520

Percent 0.6% 68.3% 18.5% 1.5% 10.4% 0.2% 0.0% 0.4% 0.2% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
08:00 08:00 09:00 07:00 09:00 08:00  10:00      08:00

Vol. 1 38 10 3 7 1  1      52
PM

Peak
12:00 14:00 13:00 15:00 17:00    16:00     15:00

Vol. 1 33 11 1 5    1     44
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Class
Site Code: 2162135

 
  

SB
Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

02/23/1
6 0 1 0 0 0 0 0 0 0 0 0 0 0 1

01:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
04:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 8 2 0 0 0 0 0 0 0 0 0 0 10
07:00 0 19 4 0 3 0 0 1 0 0 0 0 0 27
08:00 0 25 11 1 1 0 0 0 0 0 0 0 0 38
09:00 0 21 5 0 2 0 0 0 0 0 0 0 0 28
10:00 0 17 4 0 2 0 0 0 0 0 0 0 0 23
11:00 0 14 5 0 2 0 0 0 0 0 0 0 0 21

12 PM 0 9 7 0 1 0 0 0 0 0 0 0 0 17
13:00 0 20 5 0 2 0 0 0 0 0 0 0 0 27
14:00 0 18 6 0 1 0 0 2 0 0 0 0 0 27
15:00 0 33 9 2 4 0 0 0 0 0 0 0 0 48
16:00 0 33 8 0 0 0 0 0 0 0 0 0 0 41
17:00 1 37 13 0 0 0 0 0 0 0 0 0 0 51
18:00 0 32 6 0 0 0 0 0 0 0 0 0 0 38
19:00 0 13 5 0 0 0 0 0 0 0 0 0 0 18
20:00 0 11 1 0 0 0 0 0 0 0 0 0 0 12
21:00 0 11 1 0 1 0 0 0 0 0 0 0 0 13
22:00 0 3 1 0 1 0 0 0 0 0 0 0 0 5
23:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
Total 1 330 95 3 20 0 0 3 0 0 0 0 0 452

Percent 0.2% 73.0% 21.0% 0.7% 4.4% 0.0% 0.0% 0.7% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
 08:00 08:00 08:00 07:00   07:00      08:00

Vol.  25 11 1 3   1      38
PM

Peak
17:00 17:00 17:00 15:00 15:00   14:00      17:00

Vol. 1 37 13 2 4   2      51
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Class
Site Code: 2162135

 
  

SB
Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

02/24/1
6 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1
04:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
05:00 0 2 1 0 1 0 0 0 0 0 0 0 0 4
06:00 0 6 0 0 2 0 0 0 0 0 0 0 0 8
07:00 0 14 4 0 1 0 0 1 0 0 0 0 0 20
08:00 0 19 14 0 4 0 0 0 0 0 0 0 0 37
09:00 0 17 6 0 2 0 0 0 0 0 0 0 0 25
10:00 0 18 1 0 2 0 0 0 0 0 0 0 0 21
11:00 0 22 1 1 3 1 0 0 0 0 0 0 0 28

12 PM 0 19 4 0 4 0 0 0 0 0 0 0 0 27
13:00 0 18 7 0 1 1 0 0 0 0 0 0 0 27
14:00 0 20 2 0 1 0 0 0 0 0 0 0 0 23
15:00 0 27 8 2 2 0 0 0 0 0 0 0 0 39
16:00 0 26 4 0 1 0 0 0 0 0 0 0 0 31
17:00 0 27 7 0 2 0 0 0 0 0 0 0 0 36
18:00 0 17 5 0 0 0 0 0 0 0 0 0 0 22
19:00 0 11 1 0 0 0 0 0 0 0 0 0 0 12
20:00 0 14 2 0 0 0 0 0 0 0 0 0 0 16
21:00 0 34 4 0 1 0 0 0 0 0 0 0 0 39
22:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
23:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
Total 0 318 73 3 28 2 0 1 0 0 0 0 0 425

Percent 0.0% 74.8% 17.2% 0.7% 6.6% 0.5% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
 11:00 08:00 11:00 08:00 11:00  07:00      08:00

Vol.  22 14 1 4 1  1      37
PM

Peak
 21:00 15:00 15:00 12:00 13:00        15:00

Vol.  34 8 2 4 1        39
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Class
Site Code: 2162135

 
  

SB
Start   Cars & 2 Axle   2 Axle 3 Axle 4 Axle <5 Axl 5 Axle >6 Axl <6 Axl 6 Axle >6 Axl  
Time Bikes Trailers Long Buses 6 Tire Single Single Double Double Double Multi Multi Multi Total

02/25/1
6 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
05:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
06:00 1 6 1 2 0 1 0 0 0 0 0 0 0 11
07:00 0 21 5 2 2 0 0 0 0 0 0 0 0 30
08:00 0 19 13 1 2 0 0 0 0 0 0 0 0 35
09:00 0 19 8 0 6 0 0 0 1 0 0 0 0 34
10:00 0 12 2 0 0 0 0 0 0 0 0 0 0 14
11:00 0 16 10 0 2 0 0 0 0 0 0 0 0 28

12 PM 0 19 9 0 1 0 0 0 0 0 0 0 0 29
13:00 1 18 7 0 4 0 0 0 0 0 0 0 0 30
14:00 0 26 4 0 2 0 0 0 0 0 0 0 0 32
15:00 0 23 5 0 3 0 0 0 0 0 0 0 0 31
16:00 0 34 6 0 3 0 0 0 0 0 0 0 0 43
17:00 0 30 11 0 2 0 0 0 0 0 0 0 0 43
18:00 0 34 5 0 0 0 0 0 0 0 0 0 0 39
19:00 0 17 2 0 0 0 0 0 0 0 0 0 0 19
20:00 0 10 0 0 0 0 0 0 0 0 0 0 0 10
21:00 0 8 0 0 0 0 0 0 0 0 0 0 0 8
22:00 0 5 0 0 0 0 0 0 0 0 0 0 0 5
23:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
Total 2 322 89 5 27 1 0 0 1 0 0 0 0 447

Percent 0.4% 72.0% 19.9% 1.1% 6.0% 0.2% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0%  
AM

Peak
06:00 07:00 08:00 06:00 09:00 06:00   09:00     08:00

Vol. 1 21 13 2 6 1   1     35
PM

Peak
13:00 16:00 17:00  13:00         16:00

Vol. 1 34 11  4         43

PRECISION
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Speed
Site Code: 2162135

 
  

NB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
02/23/

16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
03:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 33 32
04:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 33 32
05:00 0 0 0 1 1 1 1 0 0 0 0 0 0 4 41 34
06:00 0 0 2 3 11 6 3 0 0 0 0 0 0 25 38 33
07:00 0 0 2 3 21 17 6 0 0 0 0 0 0 49 38 34
08:00 0 0 1 7 20 27 4 0 0 0 0 0 0 59 38 34
09:00 0 2 1 7 23 9 3 0 0 0 0 0 0 45 36 32
10:00 0 0 1 4 3 10 3 0 0 0 0 0 0 21 38 34
11:00 0 0 1 3 11 12 1 1 0 0 0 0 0 29 38 34

12 PM 2 0 1 4 13 5 2 0 1 0 0 0 0 28 37 31
13:00 0 1 0 6 14 8 4 0 0 0 0 0 0 33 38 33
14:00 0 0 0 5 15 6 3 0 0 0 0 0 0 29 37 33
15:00 0 0 3 12 12 21 2 0 0 0 0 0 0 50 37 33
16:00 0 0 0 9 22 12 3 0 0 0 0 0 0 46 37 33
17:00 0 0 0 6 17 14 1 0 0 0 0 0 0 38 37 33
18:00 0 0 3 4 21 5 0 0 0 0 0 0 0 33 34 31
19:00 0 0 0 4 6 5 1 0 0 0 0 0 0 16 37 33
20:00 0 0 0 0 6 2 0 0 0 0 0 0 0 8 36 33
21:00 0 0 1 1 6 0 0 0 0 0 0 0 0 8 33 30
22:00 0 0 1 1 1 3 0 0 0 0 0 0 0 6 37 32
23:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 33 32
Total 2 3 17 80 226 163 37 1 1 0 0 0 0 530   

% 0.4% 0.6% 3.2% 15.1% 42.6% 30.8% 7.0% 0.2% 0.2% 0.0% 0.0% 0.0% 0.0%    
AM

Peak
 09:00 06:00 08:00 09:00 08:00 07:00 11:00      08:00   

Vol.  2 2 7 23 27 6 1      59   
PM

Peak
12:00 13:00 15:00 15:00 16:00 15:00 13:00  12:00     15:00   

Vol. 2 1 3 12 22 21 4  1     50   
 

Stats 15th Percentile : 27 MPH
50th Percentile : 32 MPH
85th Percentile : 37 MPH
95th Percentile : 40 MPH

  
Mean Speed(Average) : 33 MPH
10  MPH Pace Speed : 30-39  MPH

Number in Pace : 389
Percent in Pace : 73.4%

Number of Vehicles > 30  MPH : 383
Percent of Vehicles > 30  MPH : 72.2%
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Speed
Site Code: 2162135

 
  

NB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
02/24/

16 0 0 0 1 0 0 0 0 0 0 0 0 0 1 28 27
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
02:00 0 0 0 2 0 0 0 0 0 0 0 0 0 2 28 27
03:00 0 0 0 2 0 0 0 0 0 0 0 0 0 2 28 27
04:00 0 0 1 0 1 0 0 0 0 0 0 0 0 2 32 27
05:00 1 0 0 2 0 0 0 0 0 0 0 0 0 3 27 20
06:00 0 0 3 5 7 0 1 0 0 0 0 0 0 16 33 29
07:00 0 0 2 6 22 12 1 0 0 0 0 0 0 43 36 32
08:00 0 1 1 10 26 23 6 0 0 0 0 0 0 67 38 33
09:00 0 0 1 2 16 11 3 1 0 0 0 0 0 34 38 34
10:00 0 0 0 3 9 11 1 0 0 0 0 0 0 24 37 34
11:00 0 1 3 7 7 9 0 0 0 0 0 0 0 27 36 31

12 PM 0 0 0 4 7 8 2 0 0 0 0 0 0 21 38 34
13:00 0 1 2 8 13 7 3 0 0 0 0 0 0 34 37 32
14:00 0 0 1 2 12 9 1 0 1 0 0 0 0 26 37 34
15:00 0 0 0 6 25 15 2 0 0 0 0 0 0 48 37 33
16:00 0 0 1 2 18 13 1 0 0 0 0 0 0 35 37 34
17:00 0 0 1 8 25 9 0 0 0 0 0 0 0 43 35 32
18:00 0 0 3 9 24 11 0 0 0 0 0 0 0 47 35 32
19:00 0 1 0 6 11 4 0 0 0 0 0 0 0 22 34 31
20:00 0 1 0 2 1 2 0 0 0 0 0 0 0 6 36 29
21:00 0 0 0 1 3 6 0 0 0 0 0 0 0 10 37 35
22:00 0 0 0 1 1 0 0 0 0 0 0 0 0 2 32 30
23:00 0 0 0 0 2 0 0 0 0 0 0 0 0 2 33 32
Total 1 5 19 89 230 150 21 1 1 0 0 0 0 517   

% 0.2% 1.0% 3.7% 17.2% 44.5% 29.0% 4.1% 0.2% 0.2% 0.0% 0.0% 0.0% 0.0%    
AM

Peak
05:00 08:00 06:00 08:00 08:00 08:00 08:00 09:00      08:00   

Vol. 1 1 3 10 26 23 6 1      67   
PM

Peak
 13:00 18:00 18:00 15:00 15:00 13:00  14:00     15:00   

Vol.  1 3 9 25 15 3  1     48   
 

Stats 15th Percentile : 26 MPH
50th Percentile : 32 MPH
85th Percentile : 37 MPH
95th Percentile : 38 MPH

  
Mean Speed(Average) : 33 MPH
10  MPH Pace Speed : 30-39  MPH

Number in Pace : 380
Percent in Pace : 73.5%

Number of Vehicles > 30  MPH : 357
Percent of Vehicles > 30  MPH : 69.1%

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Speed
Site Code: 2162135

 
  

NB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
02/25/

16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
03:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 33 32
04:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 33 32
05:00 0 0 0 0 0 1 0 0 0 0 0 0 0 1 38 37
06:00 0 0 0 2 12 3 2 0 1 0 0 0 0 20 39 34
07:00 0 0 4 7 17 18 0 1 0 0 0 0 0 47 37 33
08:00 0 0 3 5 22 16 5 1 0 0 0 0 0 52 38 34
09:00 0 0 1 12 18 14 5 1 0 0 0 0 0 51 38 33
10:00 0 0 2 5 10 11 1 0 0 0 0 0 0 29 37 33
11:00 0 0 2 8 8 7 1 0 0 0 0 0 0 26 36 31

12 PM 0 0 1 5 8 5 2 1 0 0 0 0 0 22 38 33
13:00 0 0 0 7 14 7 3 0 0 0 0 0 0 31 37 33
14:00 0 0 4 9 15 12 2 1 0 0 0 0 0 43 37 32
15:00 0 0 1 7 25 7 4 0 0 0 0 0 0 44 37 33
16:00 0 0 0 8 22 5 2 0 0 0 0 0 0 37 35 32
17:00 0 1 0 3 25 15 0 0 0 0 0 0 0 44 36 33
18:00 0 0 1 7 18 10 0 1 0 0 0 0 0 37 36 33
19:00 0 0 0 3 9 4 0 0 0 0 0 0 0 16 36 32
20:00 0 0 0 1 3 4 0 0 0 0 0 0 0 8 37 34
21:00 0 0 0 1 4 4 0 0 0 0 0 0 0 9 37 34
22:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 33 32
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
Total 0 1 19 90 233 143 27 6 1 0 0 0 0 520   

% 0.0% 0.2% 3.7% 17.3% 44.8% 27.5% 5.2% 1.2% 0.2% 0.0% 0.0% 0.0% 0.0%    
AM

Peak
  07:00 09:00 08:00 07:00 08:00 07:00 06:00     08:00   

Vol.   4 12 22 18 5 1 1     52   
PM

Peak
 17:00 14:00 14:00 15:00 17:00 15:00 12:00      15:00   

Vol.  1 4 9 25 15 4 1      44   
 

Stats 15th Percentile : 27 MPH
50th Percentile : 32 MPH
85th Percentile : 37 MPH
95th Percentile : 40 MPH

  
Mean Speed(Average) : 33 MPH
10  MPH Pace Speed : 30-39  MPH

Number in Pace : 376
Percent in Pace : 72.3%

Number of Vehicles > 30  MPH : 363
Percent of Vehicles > 30  MPH : 69.9%

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Speed
Site Code: 2162135

 
  

SB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
02/23/

16 0 0 1 0 0 0 0 0 0 0 0 0 0 1 23 22
01:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1 23 22
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
03:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 33 32
04:00 0 0 0 2 0 0 0 0 0 0 0 0 0 2 28 27
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
06:00 0 1 1 0 5 2 1 0 0 0 0 0 0 10 37 32
07:00 0 1 3 5 9 7 2 0 0 0 0 0 0 27 37 31
08:00 0 0 1 8 17 11 1 0 0 0 0 0 0 38 36 32
09:00 0 1 2 5 13 5 2 0 0 0 0 0 0 28 36 31
10:00 0 0 0 5 10 5 3 0 0 0 0 0 0 23 38 33
11:00 0 0 1 5 11 2 2 0 0 0 0 0 0 21 36 32

12 PM 0 0 2 3 9 2 1 0 0 0 0 0 0 17 35 31
13:00 0 0 5 4 11 6 1 0 0 0 0 0 0 27 36 31
14:00 0 0 3 7 12 5 0 0 0 0 0 0 0 27 34 31
15:00 0 0 3 14 23 7 1 0 0 0 0 0 0 48 34 31
16:00 0 0 0 7 20 12 2 0 0 0 0 0 0 41 37 33
17:00 1 0 0 13 27 9 1 0 0 0 0 0 0 51 35 31
18:00 1 0 0 19 11 6 1 0 0 0 0 0 0 38 35 30
19:00 0 0 1 6 8 3 0 0 0 0 0 0 0 18 34 31
20:00 0 0 2 3 6 1 0 0 0 0 0 0 0 12 33 30
21:00 0 0 1 7 4 1 0 0 0 0 0 0 0 13 32 29
22:00 0 0 0 4 1 0 0 0 0 0 0 0 0 5 30 28
23:00 0 0 0 2 1 0 0 0 0 0 0 0 0 3 31 29
Total 2 3 27 119 199 84 18 0 0 0 0 0 0 452   

% 0.4% 0.7% 6.0% 26.3% 44.0% 18.6% 4.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%    
AM

Peak
 06:00 07:00 08:00 08:00 08:00 10:00       08:00   

Vol.  1 3 8 17 11 3       38   
PM

Peak
17:00  13:00 18:00 17:00 16:00 16:00       17:00   

Vol. 1  5 19 27 12 2       51   
 

Stats 15th Percentile : 25 MPH
50th Percentile : 30 MPH
85th Percentile : 36 MPH
95th Percentile : 38 MPH

  
Mean Speed(Average) : 31 MPH
10  MPH Pace Speed : 25-34  MPH

Number in Pace : 318
Percent in Pace : 70.4%

Number of Vehicles > 30  MPH : 261
Percent of Vehicles > 30  MPH : 57.8%

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Speed
Site Code: 2162135

 
  

SB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
02/24/

16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
01:00 0 0 0 1 0 1 0 0 0 0 0 0 0 2 37 32
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
03:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1 23 22
04:00 0 0 0 1 0 0 0 0 0 0 0 0 0 1 28 27
05:00 0 2 0 1 1 0 0 0 0 0 0 0 0 4 31 23
06:00 0 0 1 4 1 1 1 0 0 0 0 0 0 8 38 30
07:00 0 0 3 7 5 5 0 0 0 0 0 0 0 20 36 30
08:00 1 0 2 7 17 10 0 0 0 0 0 0 0 37 36 31
09:00 0 0 1 8 10 6 0 0 0 0 0 0 0 25 35 31
10:00 0 0 2 5 11 2 0 1 0 0 0 0 0 21 33 31
11:00 0 1 0 8 17 1 1 0 0 0 0 0 0 28 33 31

12 PM 0 0 2 4 16 4 1 0 0 0 0 0 0 27 35 32
13:00 0 0 4 5 13 3 2 0 0 0 0 0 0 27 35 31
14:00 0 0 1 3 15 4 0 0 0 0 0 0 0 23 34 32
15:00 0 0 1 11 25 2 0 0 0 0 0 0 0 39 33 31
16:00 0 0 0 9 13 6 3 0 0 0 0 0 0 31 37 32
17:00 0 0 3 10 16 7 0 0 0 0 0 0 0 36 35 31
18:00 0 1 1 4 14 2 0 0 0 0 0 0 0 22 33 30
19:00 0 0 2 1 9 0 0 0 0 0 0 0 0 12 33 30
20:00 0 0 1 5 9 1 0 0 0 0 0 0 0 16 33 30
21:00 0 0 0 15 19 5 0 0 0 0 0 0 0 39 33 31
22:00 0 0 0 3 1 0 0 0 0 0 0 0 0 4 31 28
23:00 0 0 2 0 0 0 0 0 0 0 0 0 0 2 23 22
Total 1 4 27 112 212 60 8 1 0 0 0 0 0 425   

% 0.2% 0.9% 6.4% 26.4% 49.9% 14.1% 1.9% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%    
AM

Peak
08:00 05:00 07:00 09:00 08:00 08:00 06:00 10:00      08:00   

Vol. 1 2 3 8 17 10 1 1      37   
PM

Peak
 18:00 13:00 21:00 15:00 17:00 16:00       15:00   

Vol.  1 4 15 25 7 3       39   
 

Stats 15th Percentile : 25 MPH
50th Percentile : 30 MPH
85th Percentile : 34 MPH
95th Percentile : 37 MPH

  
Mean Speed(Average) : 31 MPH
10  MPH Pace Speed : 25-34  MPH

Number in Pace : 324
Percent in Pace : 76.2%

Number of Vehicles > 30  MPH : 239
Percent of Vehicles > 30  MPH : 56.1%

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com
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Stow Road
south of Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering / K. Cram

 
 
 

 
 

164948 B Speed
Site Code: 2162135

 
  

SB
Start 1 15 20 25 30 35 40 45 50 55 60 65 70 Total 85th Ave
Time 14 19 24 29 34 39 44 49 54 59 64 69 9999  % ile Speed
02/25/

16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
04:00 0 0 1 1 0 0 0 0 0 0 0 0 0 2 27 25
05:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 33 32
06:00 0 0 2 1 5 1 2 0 0 0 0 0 0 11 39 32
07:00 0 0 1 5 17 6 1 0 0 0 0 0 0 30 36 32
08:00 0 0 0 11 19 5 0 0 0 0 0 0 0 35 33 31
09:00 0 2 2 8 16 6 0 0 0 0 0 0 0 34 34 30
10:00 0 0 0 7 3 4 0 0 0 0 0 0 0 14 36 31
11:00 0 0 0 7 12 9 0 0 0 0 0 0 0 28 36 32

12 PM 0 0 2 7 13 6 1 0 0 0 0 0 0 29 36 31
13:00 0 0 3 6 14 7 0 0 0 0 0 0 0 30 35 31
14:00 0 2 2 4 18 6 0 0 0 0 0 0 0 32 35 31
15:00 0 1 0 8 15 7 0 0 0 0 0 0 0 31 35 31
16:00 0 0 4 10 17 11 0 1 0 0 0 0 0 43 36 32
17:00 0 0 3 5 20 13 1 1 0 0 0 0 0 43 37 33
18:00 0 0 3 5 16 14 1 0 0 0 0 0 0 39 37 33
19:00 0 0 4 8 3 3 1 0 0 0 0 0 0 19 35 29
20:00 0 0 0 6 4 0 0 0 0 0 0 0 0 10 32 29
21:00 0 0 1 2 4 1 0 0 0 0 0 0 0 8 33 30
22:00 0 0 0 0 3 2 0 0 0 0 0 0 0 5 37 34
23:00 0 0 0 2 0 1 0 0 0 0 0 0 0 3 36 30
Total 0 5 28 103 200 102 7 2 0 0 0 0 0 447   

% 0.0% 1.1% 6.3% 23.0% 44.7% 22.8% 1.6% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0%    
AM

Peak
 09:00 06:00 08:00 08:00 11:00 06:00       08:00   

Vol.  2 2 11 19 9 2       35   
PM

Peak
 14:00 16:00 16:00 17:00 18:00 12:00 16:00      16:00   

Vol.  2 4 10 20 14 1 1      43   
 

Stats 15th Percentile : 25 MPH
50th Percentile : 31 MPH
85th Percentile : 36 MPH
95th Percentile : 38 MPH

  
Mean Speed(Average) : 31 MPH
10  MPH Pace Speed : 25-34  MPH

Number in Pace : 303
Percent in Pace : 67.8%

Number of Vehicles > 30  MPH : 271
Percent of Vehicles > 30  MPH : 60.6%

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 A
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Middle Road/ Stow Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars - Heavy Vehicles
Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 5 0 12 0 0 40 0 0 1 1 3 0 1 43 1 0 107
07:15 AM 3 1 8 0 8 44 2 0 2 0 4 0 1 53 3 0 129
07:30 AM 6 1 3 0 4 74 1 0 3 0 13 0 4 64 3 0 176
07:45 AM 4 3 6 0 4 50 3 0 7 5 4 0 3 77 4 0 170

Total 18 5 29 0 16 208 6 0 13 6 24 0 9 237 11 0 582

08:00 AM 4 1 11 0 5 55 4 0 5 4 8 0 5 64 2 0 168
08:15 AM 1 1 9 0 3 41 1 0 5 2 17 0 12 72 4 0 168
08:30 AM 10 3 8 0 5 55 0 0 2 2 7 0 5 54 7 0 158
08:45 AM 2 3 8 0 6 72 2 0 6 3 7 0 0 58 4 0 171

Total 17 8 36 0 19 223 7 0 18 11 39 0 22 248 17 0 665

Grand Total 35 13 65 0 35 431 13 0 31 17 63 0 31 485 28 0 1247
Apprch % 31 11.5 57.5 0 7.3 90 2.7 0 27.9 15.3 56.8 0 5.7 89.2 5.1 0  

Total % 2.8 1 5.2 0 2.8 34.6 1 0 2.5 1.4 5.1 0 2.5 38.9 2.2 0
Cars 33 12 65 0 33 416 12 0 30 16 60 0 27 470 26 0 1200

% Cars 94.3 92.3 100 0 94.3 96.5 92.3 0 96.8 94.1 95.2 0 87.1 96.9 92.9 0 96.2
Heavy Vehicles 2 1 0 0 2 15 1 0 1 1 3 0 4 15 2 0 47
% Heavy Vehicles 5.7 7.7 0 0 5.7 3.5 7.7 0 3.2 5.9 4.8 0 12.9 3.1 7.1 0 3.8

Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 6 1 3 0 10 4 74 1 0 79 3 0 13 0 16 4 64 3 0 71 176
07:45 AM 4 3 6 0 13 4 50 3 0 57 7 5 4 0 16 3 77 4 0 84 170
08:00 AM 4 1 11 0 16 5 55 4 0 64 5 4 8 0 17 5 64 2 0 71 168
08:15 AM 1 1 9 0 11 3 41 1 0 45 5 2 17 0 24 12 72 4 0 88 168

Total Volume 15 6 29 0 50 16 220 9 0 245 20 11 42 0 73 24 277 13 0 314 682
% App. Total 30 12 58 0  6.5 89.8 3.7 0  27.4 15.1 57.5 0  7.6 88.2 4.1 0   

PHF .625 .500 .659 .000 .781 .800 .743 .563 .000 .775 .714 .550 .618 .000 .760 .500 .899 .813 .000 .892 .969
Cars 15 6 29 0 50 16 214 9 0 239 19 10 40 0 69 20 270 12 0 302 660

% Cars 100 100 100 0 100 100 97.3 100 0 97.6 95.0 90.9 95.2 0 94.5 83.3 97.5 92.3 0 96.2 96.8
Heavy Vehicles 0 0 0 0 0 0 6 0 0 6 1 1 2 0 4 4 7 1 0 12 22
% Heavy Vehicles 0 0 0 0 0 0 2.7 0 0 2.4 5.0 9.1 4.8 0 5.5 16.7 2.5 7.7 0 3.8 3.2

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 A
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Middle Road/ Stow Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars
Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 5 0 12 0 0 39 0 0 1 1 3 0 1 42 0 0 104
07:15 AM 3 1 8 0 7 44 1 0 2 0 4 0 1 51 3 0 125
07:30 AM 6 1 3 0 4 71 1 0 3 0 12 0 4 64 3 0 172
07:45 AM 4 3 6 0 4 50 3 0 6 4 4 0 2 75 4 0 165

Total 18 5 29 0 15 204 5 0 12 5 23 0 8 232 10 0 566

08:00 AM 4 1 11 0 5 54 4 0 5 4 7 0 5 61 2 0 163
08:15 AM 1 1 9 0 3 39 1 0 5 2 17 0 9 70 3 0 160
08:30 AM 8 3 8 0 4 50 0 0 2 2 7 0 5 51 7 0 147
08:45 AM 2 2 8 0 6 69 2 0 6 3 6 0 0 56 4 0 164

Total 15 7 36 0 18 212 7 0 18 11 37 0 19 238 16 0 634

Grand Total 33 12 65 0 33 416 12 0 30 16 60 0 27 470 26 0 1200
Apprch % 30 10.9 59.1 0 7.2 90.2 2.6 0 28.3 15.1 56.6 0 5.2 89.9 5 0  

Total % 2.8 1 5.4 0 2.8 34.7 1 0 2.5 1.3 5 0 2.2 39.2 2.2 0

Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 6 1 3 0 10 4 71 1 0 76 3 0 12 0 15 4 64 3 0 71 172
07:45 AM 4 3 6 0 13 4 50 3 0 57 6 4 4 0 14 2 75 4 0 81 165
08:00 AM 4 1 11 0 16 5 54 4 0 63 5 4 7 0 16 5 61 2 0 68 163
08:15 AM 1 1 9 0 11 3 39 1 0 43 5 2 17 0 24 9 70 3 0 82 160

Total Volume 15 6 29 0 50 16 214 9 0 239 19 10 40 0 69 20 270 12 0 302 660
% App. Total 30 12 58 0  6.7 89.5 3.8 0  27.5 14.5 58 0  6.6 89.4 4 0   

PHF .625 .500 .659 .000 .781 .800 .754 .563 .000 .786 .792 .625 .588 .000 .719 .556 .900 .750 .000 .921 .959

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 A
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Middle Road/ Stow Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Heavy Vehicles
Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 3
07:15 AM 0 0 0 0 1 0 1 0 0 0 0 0 0 2 0 0 4
07:30 AM 0 0 0 0 0 3 0 0 0 0 1 0 0 0 0 0 4
07:45 AM 0 0 0 0 0 0 0 0 1 1 0 0 1 2 0 0 5

Total 0 0 0 0 1 4 1 0 1 1 1 0 1 5 1 0 16

08:00 AM 0 0 0 0 0 1 0 0 0 0 1 0 0 3 0 0 5
08:15 AM 0 0 0 0 0 2 0 0 0 0 0 0 3 2 1 0 8
08:30 AM 2 0 0 0 1 5 0 0 0 0 0 0 0 3 0 0 11
08:45 AM 0 1 0 0 0 3 0 0 0 0 1 0 0 2 0 0 7

Total 2 1 0 0 1 11 0 0 0 0 2 0 3 10 1 0 31

Grand Total 2 1 0 0 2 15 1 0 1 1 3 0 4 15 2 0 47
Apprch % 66.7 33.3 0 0 11.1 83.3 5.6 0 20 20 60 0 19 71.4 9.5 0  

Total % 4.3 2.1 0 0 4.3 31.9 2.1 0 2.1 2.1 6.4 0 8.5 31.9 4.3 0

Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 0 0 0 0 0 0 1 0 0 1 0 0 1 0 1 0 3 0 0 3 5
08:15 AM 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 3 2 1 0 6 8
08:30 AM 2 0 0 0 2 1 5 0 0 6 0 0 0 0 0 0 3 0 0 3 11
08:45 AM 0 1 0 0 1 0 3 0 0 3 0 0 1 0 1 0 2 0 0 2 7

Total Volume 2 1 0 0 3 1 11 0 0 12 0 0 2 0 2 3 10 1 0 14 31
% App. Total 66.7 33.3 0 0  8.3 91.7 0 0  0 0 100 0  21.4 71.4 7.1 0   

PHF .250 .250 .000 .000 .375 .250 .550 .000 .000 .500 .000 .000 .500 .000 .500 .250 .833 .250 .000 .583 .705

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 A
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Middle Road/ Stow Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Peds and Bicycles
Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Total %                     

Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 A
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Middle Road/ Stow Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 6 1 3 0 10 4 74 1 0 79 3 0 13 0 16 4 64 3 0 71 176
07:45 AM 4 3 6 0 13 4 50 3 0 57 7 5 4 0 16 3 77 4 0 84 170
08:00 AM 4 1 11 0 16 5 55 4 0 64 5 4 8 0 17 5 64 2 0 71 168
08:15 AM 1 1 9 0 11 3 41 1 0 45 5 2 17 0 24 12 72 4 0 88 168

Total Volume 15 6 29 0 50 16 220 9 0 245 20 11 42 0 73 24 277 13 0 314 682
% App. Total 30 12 58 0  6.5 89.8 3.7 0  27.4 15.1 57.5 0  7.6 88.2 4.1 0   

PHF .625 .500 .659 .000 .781 .800 .743 .563 .000 .775 .714 .550 .618 .000 .760 .500 .899 .813 .000 .892 .969
Cars 15 6 29 0 50 16 214 9 0 239 19 10 40 0 69 20 270 12 0 302 660

% Cars 100 100 100 0 100 100 97.3 100 0 97.6 95.0 90.9 95.2 0 94.5 83.3 97.5 92.3 0 96.2 96.8
Heavy Vehicles 0 0 0 0 0 0 6 0 0 6 1 1 2 0 4 4 7 1 0 12 22
% Heavy Vehicles 0 0 0 0 0 0 2.7 0 0 2.4 5.0 9.1 4.8 0 5.5 16.7 2.5 7.7 0 3.8 3.2
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Peak Hour Begins at 07:30 AM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 AA
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Middle Road/ Stow Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars - Heavy Vehicles
Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 7 3 9 0 11 64 9 0 4 0 5 0 5 55 4 0 176
04:15 PM 4 1 6 0 8 67 1 0 3 1 4 0 2 63 1 0 161
04:30 PM 2 1 5 0 8 69 6 0 3 2 7 0 2 51 5 0 161
04:45 PM 1 2 5 0 11 68 2 0 3 1 3 0 4 62 3 0 165

Total 14 7 25 0 38 268 18 0 13 4 19 0 13 231 13 0 663

05:00 PM 4 0 3 0 8 62 4 0 0 3 6 0 1 67 2 0 160
05:15 PM 1 1 6 0 7 74 1 0 5 3 8 0 7 82 4 0 199
05:30 PM 3 1 8 0 10 66 0 0 5 3 7 0 8 83 4 0 198
05:45 PM 1 1 4 0 7 81 5 0 1 3 6 0 8 60 4 0 181

Total 9 3 21 0 32 283 10 0 11 12 27 0 24 292 14 0 738

06:00 PM 4 1 5 0 12 61 1 0 2 0 7 0 5 55 3 0 156
06:15 PM 1 1 6 0 5 71 2 0 6 1 4 0 2 81 3 0 183

Grand Total 28 12 57 0 87 683 31 0 32 17 57 0 44 659 33 0 1740
Apprch % 28.9 12.4 58.8 0 10.9 85.3 3.9 0 30.2 16 53.8 0 6 89.5 4.5 0  

Total % 1.6 0.7 3.3 0 5 39.3 1.8 0 1.8 1 3.3 0 2.5 37.9 1.9 0
Cars 27 12 56 0 86 673 31 0 32 17 55 0 43 651 33 0 1716

% Cars 96.4 100 98.2 0 98.9 98.5 100 0 100 100 96.5 0 97.7 98.8 100 0 98.6
Heavy Vehicles 1 0 1 0 1 10 0 0 0 0 2 0 1 8 0 0 24
% Heavy Vehicles 3.6 0 1.8 0 1.1 1.5 0 0 0 0 3.5 0 2.3 1.2 0 0 1.4

Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 4 0 3 0 7 8 62 4 0 74 0 3 6 0 9 1 67 2 0 70 160
05:15 PM 1 1 6 0 8 7 74 1 0 82 5 3 8 0 16 7 82 4 0 93 199
05:30 PM 3 1 8 0 12 10 66 0 0 76 5 3 7 0 15 8 83 4 0 95 198
05:45 PM 1 1 4 0 6 7 81 5 0 93 1 3 6 0 10 8 60 4 0 72 181

Total Volume 9 3 21 0 33 32 283 10 0 325 11 12 27 0 50 24 292 14 0 330 738
% App. Total 27.3 9.1 63.6 0  9.8 87.1 3.1 0  22 24 54 0  7.3 88.5 4.2 0   

PHF .563 .750 .656 .000 .688 .800 .873 .500 .000 .874 .550 1.00 .844 .000 .781 .750 .880 .875 .000 .868 .927
Cars 8 3 20 0 31 31 278 10 0 319 11 12 27 0 50 23 288 14 0 325 725

% Cars 88.9 100 95.2 0 93.9 96.9 98.2 100 0 98.2 100 100 100 0 100 95.8 98.6 100 0 98.5 98.2
Heavy Vehicles 1 0 1 0 2 1 5 0 0 6 0 0 0 0 0 1 4 0 0 5 13
% Heavy Vehicles 11.1 0 4.8 0 6.1 3.1 1.8 0 0 1.8 0 0 0 0 0 4.2 1.4 0 0 1.5 1.8

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 AA
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Middle Road/ Stow Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars
Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 7 3 9 0 11 63 9 0 4 0 4 0 5 53 4 0 172
04:15 PM 4 1 6 0 8 67 1 0 3 1 3 0 2 62 1 0 159
04:30 PM 2 1 5 0 8 68 6 0 3 2 7 0 2 51 5 0 160
04:45 PM 1 2 5 0 11 67 2 0 3 1 3 0 4 62 3 0 164

Total 14 7 25 0 38 265 18 0 13 4 17 0 13 228 13 0 655

05:00 PM 3 0 2 0 7 61 4 0 0 3 6 0 1 66 2 0 155
05:15 PM 1 1 6 0 7 72 1 0 5 3 8 0 7 80 4 0 195
05:30 PM 3 1 8 0 10 66 0 0 5 3 7 0 8 83 4 0 198
05:45 PM 1 1 4 0 7 79 5 0 1 3 6 0 7 59 4 0 177

Total 8 3 20 0 31 278 10 0 11 12 27 0 23 288 14 0 725

06:00 PM 4 1 5 0 12 60 1 0 2 0 7 0 5 55 3 0 155
06:15 PM 1 1 6 0 5 70 2 0 6 1 4 0 2 80 3 0 181

Grand Total 27 12 56 0 86 673 31 0 32 17 55 0 43 651 33 0 1716
Apprch % 28.4 12.6 58.9 0 10.9 85.2 3.9 0 30.8 16.3 52.9 0 5.9 89.5 4.5 0  

Total % 1.6 0.7 3.3 0 5 39.2 1.8 0 1.9 1 3.2 0 2.5 37.9 1.9 0

Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 3 0 2 0 5 7 61 4 0 72 0 3 6 0 9 1 66 2 0 69 155
05:15 PM 1 1 6 0 8 7 72 1 0 80 5 3 8 0 16 7 80 4 0 91 195
05:30 PM 3 1 8 0 12 10 66 0 0 76 5 3 7 0 15 8 83 4 0 95 198
05:45 PM 1 1 4 0 6 7 79 5 0 91 1 3 6 0 10 7 59 4 0 70 177

Total Volume 8 3 20 0 31 31 278 10 0 319 11 12 27 0 50 23 288 14 0 325 725
% App. Total 25.8 9.7 64.5 0  9.7 87.1 3.1 0  22 24 54 0  7.1 88.6 4.3 0   

PHF .667 .750 .625 .000 .646 .775 .880 .500 .000 .876 .550 1.00 .844 .000 .781 .719 .867 .875 .000 .855 .915

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 AA
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Middle Road/ Stow Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Heavy Vehicles
Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 0 0 0 0 0 1 0 0 0 0 1 0 0 2 0 0 4
04:15 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 2
04:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
04:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

Total 0 0 0 0 0 3 0 0 0 0 2 0 0 3 0 0 8

05:00 PM 1 0 1 0 1 1 0 0 0 0 0 0 0 1 0 0 5
05:15 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 2 0 0 4
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 2 0 0 0 0 0 0 1 1 0 0 4

Total 1 0 1 0 1 5 0 0 0 0 0 0 1 4 0 0 13

06:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
06:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 2

Grand Total 1 0 1 0 1 10 0 0 0 0 2 0 1 8 0 0 24
Apprch % 50 0 50 0 9.1 90.9 0 0 0 0 100 0 11.1 88.9 0 0  

Total % 4.2 0 4.2 0 4.2 41.7 0 0 0 0 8.3 0 4.2 33.3 0 0

Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 1 0 1 0 2 1 1 0 0 2 0 0 0 0 0 0 1 0 0 1 5
05:15 PM 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0 2 0 0 2 4
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 1 1 0 0 2 4

Total Volume 1 0 1 0 2 1 5 0 0 6 0 0 0 0 0 1 4 0 0 5 13
% App. Total 50 0 50 0  16.7 83.3 0 0  0 0 0 0  20 80 0 0   

PHF .250 .000 .250 .000 .250 .250 .625 .000 .000 .750 .000 .000 .000 .000 .000 .250 .500 .000 .000 .625 .650

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 AA
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Middle Road/ Stow Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Peds and Bicycles
Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Total %                     

Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 AA
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Middle Road/ Stow Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Middle Road
From North

Massachusetts Avenue (Route 111)
From East

Stow Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 4 0 3 0 7 8 62 4 0 74 0 3 6 0 9 1 67 2 0 70 160
05:15 PM 1 1 6 0 8 7 74 1 0 82 5 3 8 0 16 7 82 4 0 93 199
05:30 PM 3 1 8 0 12 10 66 0 0 76 5 3 7 0 15 8 83 4 0 95 198
05:45 PM 1 1 4 0 6 7 81 5 0 93 1 3 6 0 10 8 60 4 0 72 181

Total Volume 9 3 21 0 33 32 283 10 0 325 11 12 27 0 50 24 292 14 0 330 738
% App. Total 27.3 9.1 63.6 0  9.8 87.1 3.1 0  22 24 54 0  7.3 88.5 4.2 0   

PHF .563 .750 .656 .000 .688 .800 .873 .500 .000 .874 .550 1.00 .844 .000 .781 .750 .880 .875 .000 .868 .927
Cars 8 3 20 0 31 31 278 10 0 319 11 12 27 0 50 23 288 14 0 325 725

% Cars 88.9 100 95.2 0 93.9 96.9 98.2 100 0 98.2 100 100 100 0 100 95.8 98.6 100 0 98.5 98.2
Heavy Vehicles 1 0 1 0 2 1 5 0 0 6 0 0 0 0 0 1 4 0 0 5 13
% Heavy Vehicles 11.1 0 4.8 0 6.1 3.1 1.8 0 0 1.8 0 0 0 0 0 4.2 1.4 0 0 1.5 1.8
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Peak Hour Begins at 05:00 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
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INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234
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File Name : 164948 B
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Hill Road/ Burroughs Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars - Heavy Vehicles
Hill Road

From North
Massachusetts Avenue (Route 111)

From East
Burroughs Road

From South
Massachusetts Avenue (Route 111)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 6 0 3 0 1 41 0 0 5 0 17 0 6 48 3 0 130
07:15 AM 4 0 2 0 0 50 1 0 4 1 25 0 3 65 1 0 156
07:30 AM 4 0 1 0 0 79 5 0 3 0 16 0 14 75 5 0 202
07:45 AM 7 1 0 0 0 65 2 0 1 0 19 0 12 103 6 0 216

Total 21 1 6 0 1 235 8 0 13 1 77 0 35 291 15 0 704

08:00 AM 4 1 1 0 0 55 4 0 2 0 15 0 7 75 1 0 165
08:15 AM 6 0 3 0 0 56 5 0 1 1 22 0 16 82 1 0 193
08:30 AM 4 0 2 0 1 71 3 0 3 0 12 0 15 64 5 1 181
08:45 AM 5 0 5 0 1 77 2 0 0 1 11 0 15 66 3 0 186

Total 19 1 11 0 2 259 14 0 6 2 60 0 53 287 10 1 725

Grand Total 40 2 17 0 3 494 22 0 19 3 137 0 88 578 25 1 1429
Apprch % 67.8 3.4 28.8 0 0.6 95.2 4.2 0 11.9 1.9 86.2 0 12.7 83.5 3.6 0.1  

Total % 2.8 0.1 1.2 0 0.2 34.6 1.5 0 1.3 0.2 9.6 0 6.2 40.4 1.7 0.1
Cars 40 0 15 0 3 476 20 0 19 3 137 0 83 554 25 1 1376

% Cars 100 0 88.2 0 100 96.4 90.9 0 100 100 100 0 94.3 95.8 100 100 96.3
Heavy Vehicles 0 2 2 0 0 18 2 0 0 0 0 0 5 24 0 0 53
% Heavy Vehicles 0 100 11.8 0 0 3.6 9.1 0 0 0 0 0 5.7 4.2 0 0 3.7

Hill Road
From North

Massachusetts Avenue (Route 111)
From East

Burroughs Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 4 0 1 0 5 0 79 5 0 84 3 0 16 0 19 14 75 5 0 94 202
07:45 AM 7 1 0 0 8 0 65 2 0 67 1 0 19 0 20 12 103 6 0 121 216
08:00 AM 4 1 1 0 6 0 55 4 0 59 2 0 15 0 17 7 75 1 0 83 165
08:15 AM 6 0 3 0 9 0 56 5 0 61 1 1 22 0 24 16 82 1 0 99 193

Total Volume 21 2 5 0 28 0 255 16 0 271 7 1 72 0 80 49 335 13 0 397 776
% App. Total 75 7.1 17.9 0  0 94.1 5.9 0  8.8 1.2 90 0  12.3 84.4 3.3 0   

PHF .750 .500 .417 .000 .778 .000 .807 .800 .000 .807 .583 .250 .818 .000 .833 .766 .813 .542 .000 .820 .898
Cars 21 0 5 0 26 0 249 15 0 264 7 1 72 0 80 48 321 13 0 382 752

% Cars 100 0 100 0 92.9 0 97.6 93.8 0 97.4 100 100 100 0 100 98.0 95.8 100 0 96.2 96.9
Heavy Vehicles 0 2 0 0 2 0 6 1 0 7 0 0 0 0 0 1 14 0 0 15 24
% Heavy Vehicles 0 100 0 0 7.1 0 2.4 6.3 0 2.6 0 0 0 0 0 2.0 4.2 0 0 3.8 3.1

PRECISION
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 B
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Hill Road/ Burroughs Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars
Hill Road

From North
Massachusetts Avenue (Route 111)

From East
Burroughs Road

From South
Massachusetts Avenue (Route 111)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 6 0 2 0 1 40 0 0 5 0 17 0 6 45 3 0 125
07:15 AM 4 0 2 0 0 50 1 0 4 1 25 0 3 63 1 0 154
07:30 AM 4 0 1 0 0 77 4 0 3 0 16 0 14 74 5 0 198
07:45 AM 7 0 0 0 0 64 2 0 1 0 19 0 12 98 6 0 209

Total 21 0 5 0 1 231 7 0 13 1 77 0 35 280 15 0 686

08:00 AM 4 0 1 0 0 55 4 0 2 0 15 0 6 72 1 0 160
08:15 AM 6 0 3 0 0 53 5 0 1 1 22 0 16 77 1 0 185
08:30 AM 4 0 2 0 1 65 2 0 3 0 12 0 14 61 5 1 170
08:45 AM 5 0 4 0 1 72 2 0 0 1 11 0 12 64 3 0 175

Total 19 0 10 0 2 245 13 0 6 2 60 0 48 274 10 1 690

Grand Total 40 0 15 0 3 476 20 0 19 3 137 0 83 554 25 1 1376
Apprch % 72.7 0 27.3 0 0.6 95.4 4 0 11.9 1.9 86.2 0 12.5 83.6 3.8 0.2  

Total % 2.9 0 1.1 0 0.2 34.6 1.5 0 1.4 0.2 10 0 6 40.3 1.8 0.1

Hill Road
From North

Massachusetts Avenue (Route 111)
From East

Burroughs Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 4 0 1 0 5 0 77 4 0 81 3 0 16 0 19 14 74 5 0 93 198
07:45 AM 7 0 0 0 7 0 64 2 0 66 1 0 19 0 20 12 98 6 0 116 209
08:00 AM 4 0 1 0 5 0 55 4 0 59 2 0 15 0 17 6 72 1 0 79 160
08:15 AM 6 0 3 0 9 0 53 5 0 58 1 1 22 0 24 16 77 1 0 94 185

Total Volume 21 0 5 0 26 0 249 15 0 264 7 1 72 0 80 48 321 13 0 382 752
% App. Total 80.8 0 19.2 0  0 94.3 5.7 0  8.8 1.2 90 0  12.6 84 3.4 0   

PHF .750 .000 .417 .000 .722 .000 .808 .750 .000 .815 .583 .250 .818 .000 .833 .750 .819 .542 .000 .823 .900

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 B
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Hill Road/ Burroughs Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Heavy Vehicles
Hill Road

From North
Massachusetts Avenue (Route 111)

From East
Burroughs Road

From South
Massachusetts Avenue (Route 111)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 0 0 1 0 0 1 0 0 0 0 0 0 0 3 0 0 5
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2
07:30 AM 0 0 0 0 0 2 1 0 0 0 0 0 0 1 0 0 4
07:45 AM 0 1 0 0 0 1 0 0 0 0 0 0 0 5 0 0 7

Total 0 1 1 0 0 4 1 0 0 0 0 0 0 11 0 0 18

08:00 AM 0 1 0 0 0 0 0 0 0 0 0 0 1 3 0 0 5
08:15 AM 0 0 0 0 0 3 0 0 0 0 0 0 0 5 0 0 8
08:30 AM 0 0 0 0 0 6 1 0 0 0 0 0 1 3 0 0 11
08:45 AM 0 0 1 0 0 5 0 0 0 0 0 0 3 2 0 0 11

Total 0 1 1 0 0 14 1 0 0 0 0 0 5 13 0 0 35

Grand Total 0 2 2 0 0 18 2 0 0 0 0 0 5 24 0 0 53
Apprch % 0 50 50 0 0 90 10 0 0 0 0 0 17.2 82.8 0 0  

Total % 0 3.8 3.8 0 0 34 3.8 0 0 0 0 0 9.4 45.3 0 0

Hill Road
From North

Massachusetts Avenue (Route 111)
From East

Burroughs Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 3 0 0 4 5
08:15 AM 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 0 5 0 0 5 8
08:30 AM 0 0 0 0 0 0 6 1 0 7 0 0 0 0 0 1 3 0 0 4 11
08:45 AM 0 0 1 0 1 0 5 0 0 5 0 0 0 0 0 3 2 0 0 5 11

Total Volume 0 1 1 0 2 0 14 1 0 15 0 0 0 0 0 5 13 0 0 18 35
% App. Total 0 50 50 0  0 93.3 6.7 0  0 0 0 0  27.8 72.2 0 0   

PHF .000 .250 .250 .000 .500 .000 .583 .250 .000 .536 .000 .000 .000 .000 .000 .417 .650 .000 .000 .900 .795

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 B
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Hill Road/ Burroughs Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Peds and Bicycles
Hill Road

From North
Massachusetts Avenue (Route 111)

From East
Burroughs Road

From South
Massachusetts Avenue (Route 111)

From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Total %                     

Hill Road
From North

Massachusetts Avenue (Route 111)
From East

Burroughs Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 B
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Hill Road/ Burroughs Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Hill Road
From North

Massachusetts Avenue (Route 111)
From East

Burroughs Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 4 0 1 0 5 0 79 5 0 84 3 0 16 0 19 14 75 5 0 94 202
07:45 AM 7 1 0 0 8 0 65 2 0 67 1 0 19 0 20 12 103 6 0 121 216
08:00 AM 4 1 1 0 6 0 55 4 0 59 2 0 15 0 17 7 75 1 0 83 165
08:15 AM 6 0 3 0 9 0 56 5 0 61 1 1 22 0 24 16 82 1 0 99 193

Total Volume 21 2 5 0 28 0 255 16 0 271 7 1 72 0 80 49 335 13 0 397 776
% App. Total 75 7.1 17.9 0  0 94.1 5.9 0  8.8 1.2 90 0  12.3 84.4 3.3 0   

PHF .750 .500 .417 .000 .778 .000 .807 .800 .000 .807 .583 .250 .818 .000 .833 .766 .813 .542 .000 .820 .898
Cars 21 0 5 0 26 0 249 15 0 264 7 1 72 0 80 48 321 13 0 382 752

% Cars 100 0 100 0 92.9 0 97.6 93.8 0 97.4 100 100 100 0 100 98.0 95.8 100 0 96.2 96.9
Heavy Vehicles 0 2 0 0 2 0 6 1 0 7 0 0 0 0 0 1 14 0 0 15 24
% Heavy Vehicles 0 100 0 0 7.1 0 2.4 6.3 0 2.6 0 0 0 0 0 2.0 4.2 0 0 3.8 3.1
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PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 BB
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Hill Road/ Burroughs Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars - Heavy Vehicles
Hill Road

From North
Massachusetts Avenue (Route 111)

From East
Burroughs Road

From South
Massachusetts Avenue (Route 111)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 3 0 1 0 4 85 4 0 4 0 11 0 9 60 3 0 184
04:15 PM 3 0 1 0 2 77 2 0 1 0 10 0 13 55 5 0 169
04:30 PM 2 0 1 0 3 83 1 0 3 0 6 0 7 59 5 0 170
04:45 PM 6 0 2 0 0 70 4 0 1 1 12 0 10 68 3 0 177

Total 14 0 5 0 9 315 11 0 9 1 39 0 39 242 16 0 700

05:00 PM 4 1 1 0 2 76 3 0 3 3 27 0 15 69 7 0 211
05:15 PM 6 0 1 0 3 82 1 0 0 0 14 0 14 101 8 0 230
05:30 PM 5 1 0 0 3 79 2 0 3 0 13 0 15 81 8 0 210
05:45 PM 4 0 3 0 3 73 7 0 2 0 9 0 23 75 9 0 208

Total 19 2 5 0 11 310 13 0 8 3 63 0 67 326 32 0 859

06:00 PM 2 0 2 0 5 72 3 0 2 0 8 0 14 62 2 0 172
06:15 PM 3 1 3 0 3 81 2 0 2 0 13 0 17 79 3 0 207

Grand Total 38 3 15 0 28 778 29 0 21 4 123 0 137 709 53 0 1938
Apprch % 67.9 5.4 26.8 0 3.4 93.2 3.5 0 14.2 2.7 83.1 0 15.2 78.9 5.9 0  

Total % 2 0.2 0.8 0 1.4 40.1 1.5 0 1.1 0.2 6.3 0 7.1 36.6 2.7 0
Cars 38 3 14 0 28 771 27 0 21 4 118 0 136 706 53 0 1919

% Cars 100 100 93.3 0 100 99.1 93.1 0 100 100 95.9 0 99.3 99.6 100 0 99
Heavy Vehicles 0 0 1 0 0 7 2 0 0 0 5 0 1 3 0 0 19
% Heavy Vehicles 0 0 6.7 0 0 0.9 6.9 0 0 0 4.1 0 0.7 0.4 0 0 1

Hill Road
From North

Massachusetts Avenue (Route 111)
From East

Burroughs Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 4 1 1 0 6 2 76 3 0 81 3 3 27 0 33 15 69 7 0 91 211
05:15 PM 6 0 1 0 7 3 82 1 0 86 0 0 14 0 14 14 101 8 0 123 230
05:30 PM 5 1 0 0 6 3 79 2 0 84 3 0 13 0 16 15 81 8 0 104 210
05:45 PM 4 0 3 0 7 3 73 7 0 83 2 0 9 0 11 23 75 9 0 107 208

Total Volume 19 2 5 0 26 11 310 13 0 334 8 3 63 0 74 67 326 32 0 425 859
% App. Total 73.1 7.7 19.2 0  3.3 92.8 3.9 0  10.8 4.1 85.1 0  15.8 76.7 7.5 0   

PHF .792 .500 .417 .000 .929 .917 .945 .464 .000 .971 .667 .250 .583 .000 .561 .728 .807 .889 .000 .864 .934
Cars 19 2 5 0 26 11 307 13 0 331 8 3 62 0 73 66 325 32 0 423 853

% Cars 100 100 100 0 100 100 99.0 100 0 99.1 100 100 98.4 0 98.6 98.5 99.7 100 0 99.5 99.3
Heavy Vehicles 0 0 0 0 0 0 3 0 0 3 0 0 1 0 1 1 1 0 0 2 6
% Heavy Vehicles 0 0 0 0 0 0 1.0 0 0 0.9 0 0 1.6 0 1.4 1.5 0.3 0 0 0.5 0.7

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 BB
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Hill Road/ Burroughs Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars
Hill Road

From North
Massachusetts Avenue (Route 111)

From East
Burroughs Road

From South
Massachusetts Avenue (Route 111)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 3 0 0 0 4 83 4 0 4 0 9 0 9 60 3 0 179
04:15 PM 3 0 1 0 2 77 2 0 1 0 10 0 13 54 5 0 168
04:30 PM 2 0 1 0 3 82 1 0 3 0 6 0 7 59 5 0 169
04:45 PM 6 0 2 0 0 70 4 0 1 1 12 0 10 68 3 0 177

Total 14 0 4 0 9 312 11 0 9 1 37 0 39 241 16 0 693

05:00 PM 4 1 1 0 2 75 3 0 3 3 26 0 15 69 7 0 209
05:15 PM 6 0 1 0 3 80 1 0 0 0 14 0 14 101 8 0 228
05:30 PM 5 1 0 0 3 79 2 0 3 0 13 0 14 81 8 0 209
05:45 PM 4 0 3 0 3 73 7 0 2 0 9 0 23 74 9 0 207

Total 19 2 5 0 11 307 13 0 8 3 62 0 66 325 32 0 853

06:00 PM 2 0 2 0 5 71 2 0 2 0 8 0 14 61 2 0 169
06:15 PM 3 1 3 0 3 81 1 0 2 0 11 0 17 79 3 0 204

Grand Total 38 3 14 0 28 771 27 0 21 4 118 0 136 706 53 0 1919
Apprch % 69.1 5.5 25.5 0 3.4 93.3 3.3 0 14.7 2.8 82.5 0 15.2 78.9 5.9 0  

Total % 2 0.2 0.7 0 1.5 40.2 1.4 0 1.1 0.2 6.1 0 7.1 36.8 2.8 0

Hill Road
From North

Massachusetts Avenue (Route 111)
From East

Burroughs Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 4 1 1 0 6 2 75 3 0 80 3 3 26 0 32 15 69 7 0 91 209
05:15 PM 6 0 1 0 7 3 80 1 0 84 0 0 14 0 14 14 101 8 0 123 228
05:30 PM 5 1 0 0 6 3 79 2 0 84 3 0 13 0 16 14 81 8 0 103 209
05:45 PM 4 0 3 0 7 3 73 7 0 83 2 0 9 0 11 23 74 9 0 106 207

Total Volume 19 2 5 0 26 11 307 13 0 331 8 3 62 0 73 66 325 32 0 423 853
% App. Total 73.1 7.7 19.2 0  3.3 92.7 3.9 0  11 4.1 84.9 0  15.6 76.8 7.6 0   

PHF .792 .500 .417 .000 .929 .917 .959 .464 .000 .985 .667 .250 .596 .000 .570 .717 .804 .889 .000 .860 .935

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 BB
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Hill Road/ Burroughs Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Heavy Vehicles
Hill Road

From North
Massachusetts Avenue (Route 111)

From East
Burroughs Road

From South
Massachusetts Avenue (Route 111)

From West
Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 0 0 1 0 0 2 0 0 0 0 2 0 0 0 0 0 5
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
04:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 1 0 0 3 0 0 0 0 2 0 0 1 0 0 7

05:00 PM 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 2
05:15 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1

Total 0 0 0 0 0 3 0 0 0 0 1 0 1 1 0 0 6

06:00 PM 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 3
06:15 PM 0 0 0 0 0 0 1 0 0 0 2 0 0 0 0 0 3

Grand Total 0 0 1 0 0 7 2 0 0 0 5 0 1 3 0 0 19
Apprch % 0 0 100 0 0 77.8 22.2 0 0 0 100 0 25 75 0 0  

Total % 0 0 5.3 0 0 36.8 10.5 0 0 0 26.3 0 5.3 15.8 0 0

Hill Road
From North

Massachusetts Avenue (Route 111)
From East

Burroughs Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:30 PM
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
06:00 PM 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 0 1 0 0 1 3
06:15 PM 0 0 0 0 0 0 0 1 0 1 0 0 2 0 2 0 0 0 0 0 3

Total Volume 0 0 0 0 0 0 1 2 0 3 0 0 2 0 2 1 2 0 0 3 8
% App. Total 0 0 0 0  0 33.3 66.7 0  0 0 100 0  33.3 66.7 0 0   

PHF .000 .000 .000 .000 .000 .000 .250 .500 .000 .375 .000 .000 .250 .000 .250 .250 .500 .000 .000 .750 .667

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 BB
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Hill Road/ Burroughs Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Peds and Bicycles
Hill Road

From North
Massachusetts Avenue (Route 111)

From East
Burroughs Road

From South
Massachusetts Avenue (Route 111)

From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Total %                     

Hill Road
From North

Massachusetts Avenue (Route 111)
From East

Burroughs Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 BB
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Hill Road/ Burroughs Road
E/W: Massachusetts Avenue (Route 111)
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Hill Road
From North

Massachusetts Avenue (Route 111)
From East

Burroughs Road
From South

Massachusetts Avenue (Route 111)
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 4 1 1 0 6 2 76 3 0 81 3 3 27 0 33 15 69 7 0 91 211
05:15 PM 6 0 1 0 7 3 82 1 0 86 0 0 14 0 14 14 101 8 0 123 230
05:30 PM 5 1 0 0 6 3 79 2 0 84 3 0 13 0 16 15 81 8 0 104 210
05:45 PM 4 0 3 0 7 3 73 7 0 83 2 0 9 0 11 23 75 9 0 107 208

Total Volume 19 2 5 0 26 11 310 13 0 334 8 3 63 0 74 67 326 32 0 425 859
% App. Total 73.1 7.7 19.2 0  3.3 92.8 3.9 0  10.8 4.1 85.1 0  15.8 76.7 7.5 0   

PHF .792 .500 .417 .000 .929 .917 .945 .464 .000 .971 .667 .250 .583 .000 .561 .728 .807 .889 .000 .864 .934
Cars 19 2 5 0 26 11 307 13 0 331 8 3 62 0 73 66 325 32 0 423 853

% Cars 100 100 100 0 100 100 99.0 100 0 99.1 100 100 98.4 0 98.6 98.5 99.7 100 0 99.5 99.3
Heavy Vehicles 0 0 0 0 0 0 3 0 0 3 0 0 1 0 1 1 1 0 0 2 6
% Heavy Vehicles 0 0 0 0 0 0 1.0 0 0 0.9 0 0 1.6 0 1.4 1.5 0.3 0 0 0.5 0.7
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Peak Hour Begins at 05:00 PM
 
Cars
Heavy Vehicles
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North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 C
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Driveway/ Tisbury Meadows
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars - Heavy Vehicles
Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 0 2 0 0 0 0 0 0 0 5 0 0 0 0 0 0 7
07:15 AM 1 3 0 0 0 0 0 0 0 6 1 0 0 0 0 0 11
07:30 AM 0 6 0 0 0 1 0 0 0 16 0 0 1 0 1 0 25
07:45 AM 0 8 0 0 0 0 0 0 0 15 0 0 0 0 0 0 23

Total 1 19 0 0 0 1 0 0 0 42 1 0 1 0 1 0 66

08:00 AM 1 10 0 0 0 0 0 0 0 19 0 0 0 0 0 0 30
08:15 AM 0 15 0 0 1 0 0 0 0 21 0 0 0 0 0 0 37
08:30 AM 1 7 0 0 0 0 0 0 0 11 1 0 2 0 0 0 22
08:45 AM 0 4 0 0 0 0 0 0 0 15 0 0 0 0 1 0 20

Total 2 36 0 0 1 0 0 0 0 66 1 0 2 0 1 0 109

Grand Total 3 55 0 0 1 1 0 0 0 108 2 0 3 0 2 0 175
Apprch % 5.2 94.8 0 0 50 50 0 0 0 98.2 1.8 0 60 0 40 0  

Total % 1.7 31.4 0 0 0.6 0.6 0 0 0 61.7 1.1 0 1.7 0 1.1 0
Cars 2 52 0 0 1 1 0 0 0 104 2 0 3 0 1 0 166

% Cars 66.7 94.5 0 0 100 100 0 0 0 96.3 100 0 100 0 50 0 94.9
Heavy Vehicles 1 3 0 0 0 0 0 0 0 4 0 0 0 0 1 0 9
% Heavy Vehicles 33.3 5.5 0 0 0 0 0 0 0 3.7 0 0 0 0 50 0 5.1

Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 6 0 0 6 0 1 0 0 1 0 16 0 0 16 1 0 1 0 2 25
07:45 AM 0 8 0 0 8 0 0 0 0 0 0 15 0 0 15 0 0 0 0 0 23
08:00 AM 1 10 0 0 11 0 0 0 0 0 0 19 0 0 19 0 0 0 0 0 30
08:15 AM 0 15 0 0 15 1 0 0 0 1 0 21 0 0 21 0 0 0 0 0 37

Total Volume 1 39 0 0 40 1 1 0 0 2 0 71 0 0 71 1 0 1 0 2 115
% App. Total 2.5 97.5 0 0  50 50 0 0  0 100 0 0  50 0 50 0   

PHF .250 .650 .000 .000 .667 .250 .250 .000 .000 .500 .000 .845 .000 .000 .845 .250 .000 .250 .000 .250 .777
Cars 1 36 0 0 37 1 1 0 0 2 0 68 0 0 68 1 0 0 0 1 108

% Cars 100 92.3 0 0 92.5 100 100 0 0 100 0 95.8 0 0 95.8 100 0 0 0 50.0 93.9
Heavy Vehicles 0 3 0 0 3 0 0 0 0 0 0 3 0 0 3 0 0 1 0 1 7
% Heavy Vehicles 0 7.7 0 0 7.5 0 0 0 0 0 0 4.2 0 0 4.2 0 0 100 0 50.0 6.1

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 C
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Driveway/ Tisbury Meadows
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars
Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 0 2 0 0 0 0 0 0 0 5 0 0 0 0 0 0 7
07:15 AM 0 3 0 0 0 0 0 0 0 6 1 0 0 0 0 0 10
07:30 AM 0 6 0 0 0 1 0 0 0 15 0 0 1 0 0 0 23
07:45 AM 0 7 0 0 0 0 0 0 0 14 0 0 0 0 0 0 21

Total 0 18 0 0 0 1 0 0 0 40 1 0 1 0 0 0 61

08:00 AM 1 10 0 0 0 0 0 0 0 18 0 0 0 0 0 0 29
08:15 AM 0 13 0 0 1 0 0 0 0 21 0 0 0 0 0 0 35
08:30 AM 1 7 0 0 0 0 0 0 0 11 1 0 2 0 0 0 22
08:45 AM 0 4 0 0 0 0 0 0 0 14 0 0 0 0 1 0 19

Total 2 34 0 0 1 0 0 0 0 64 1 0 2 0 1 0 105

Grand Total 2 52 0 0 1 1 0 0 0 104 2 0 3 0 1 0 166
Apprch % 3.7 96.3 0 0 50 50 0 0 0 98.1 1.9 0 75 0 25 0  

Total % 1.2 31.3 0 0 0.6 0.6 0 0 0 62.7 1.2 0 1.8 0 0.6 0

Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 6 0 0 6 0 1 0 0 1 0 15 0 0 15 1 0 0 0 1 23
07:45 AM 0 7 0 0 7 0 0 0 0 0 0 14 0 0 14 0 0 0 0 0 21
08:00 AM 1 10 0 0 11 0 0 0 0 0 0 18 0 0 18 0 0 0 0 0 29
08:15 AM 0 13 0 0 13 1 0 0 0 1 0 21 0 0 21 0 0 0 0 0 35

Total Volume 1 36 0 0 37 1 1 0 0 2 0 68 0 0 68 1 0 0 0 1 108
% App. Total 2.7 97.3 0 0  50 50 0 0  0 100 0 0  100 0 0 0   

PHF .250 .692 .000 .000 .712 .250 .250 .000 .000 .500 .000 .810 .000 .000 .810 .250 .000 .000 .000 .250 .771

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 C
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Driveway/ Tisbury Meadows
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Heavy Vehicles
Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
07:30 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 2
07:45 AM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2

Total 1 1 0 0 0 0 0 0 0 2 0 0 0 0 1 0 5

08:00 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
08:15 AM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

Total 0 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0 4

Grand Total 1 3 0 0 0 0 0 0 0 4 0 0 0 0 1 0 9
Apprch % 25 75 0 0 0 0 0 0 0 100 0 0 0 0 100 0  

Total % 11.1 33.3 0 0 0 0 0 0 0 44.4 0 0 0 0 11.1 0

Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 1 2
07:45 AM 0 1 0 0 1 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 2
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1
08:15 AM 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

Total Volume 0 3 0 0 3 0 0 0 0 0 0 3 0 0 3 0 0 1 0 1 7
% App. Total 0 100 0 0  0 0 0 0  0 100 0 0  0 0 100 0   

PHF .000 .375 .000 .000 .375 .000 .000 .000 .000 .000 .000 .750 .000 .000 .750 .000 .000 .250 .000 .250 .875

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 C
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Driveway/ Tisbury Meadows
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Peds and Bicycles
Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

07:00 AM 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Apprch % 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0  

Total % 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0

Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Volume 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
% App. Total 0 0 0 0 0  0 0 0 100 0  0 0 0 0 0  0 0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .000 .250 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250
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Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 C
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Driveway/ Tisbury Meadows
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 6 0 0 6 0 1 0 0 1 0 16 0 0 16 1 0 1 0 2 25
07:45 AM 0 8 0 0 8 0 0 0 0 0 0 15 0 0 15 0 0 0 0 0 23
08:00 AM 1 10 0 0 11 0 0 0 0 0 0 19 0 0 19 0 0 0 0 0 30
08:15 AM 0 15 0 0 15 1 0 0 0 1 0 21 0 0 21 0 0 0 0 0 37

Total Volume 1 39 0 0 40 1 1 0 0 2 0 71 0 0 71 1 0 1 0 2 115
% App. Total 2.5 97.5 0 0  50 50 0 0  0 100 0 0  50 0 50 0   

PHF .250 .650 .000 .000 .667 .250 .250 .000 .000 .500 .000 .845 .000 .000 .845 .250 .000 .250 .000 .250 .777
Cars 1 36 0 0 37 1 1 0 0 2 0 68 0 0 68 1 0 0 0 1 108

% Cars 100 92.3 0 0 92.5 100 100 0 0 100 0 95.8 0 0 95.8 100 0 0 0 50.0 93.9
Heavy Vehicles 0 3 0 0 3 0 0 0 0 0 0 3 0 0 3 0 0 1 0 1 7
% Heavy Vehicles 0 7.7 0 0 7.5 0 0 0 0 0 0 4.2 0 0 4.2 0 0 100 0 50.0 6.1
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Peak Hour Begins at 07:30 AM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 CC
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Driveway/ Tisbury Meadows
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars - Heavy Vehicles
Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 0 12 0 0 0 0 0 0 0 10 0 0 0 0 0 0 22
04:15 PM 0 4 0 0 0 0 0 0 0 8 0 0 0 0 0 0 12
04:30 PM 1 6 0 0 0 0 0 0 0 10 0 0 1 0 0 0 18
04:45 PM 0 7 1 0 0 0 0 0 0 7 1 0 0 0 0 0 16

Total 1 29 1 0 0 0 0 0 0 35 1 0 1 0 0 0 68

05:00 PM 0 5 0 0 0 0 0 0 0 10 0 0 0 0 0 0 15
05:15 PM 0 10 0 0 0 0 0 0 1 8 0 0 0 0 1 0 20
05:30 PM 0 9 0 0 0 0 0 0 0 13 1 0 0 0 0 0 23
05:45 PM 2 10 0 0 0 0 0 0 0 12 0 0 0 0 0 0 24

Total 2 34 0 0 0 0 0 0 1 43 1 0 0 0 1 0 82

06:00 PM 0 8 0 0 0 0 0 0 0 8 0 0 0 0 0 0 16
06:15 PM 1 5 0 0 0 0 0 0 0 10 0 0 0 0 0 0 16

Grand Total 4 76 1 0 0 0 0 0 1 96 2 0 1 0 1 0 182
Apprch % 4.9 93.8 1.2 0 0 0 0 0 1 97 2 0 50 0 50 0  

Total % 2.2 41.8 0.5 0 0 0 0 0 0.5 52.7 1.1 0 0.5 0 0.5 0
Cars 4 75 1 0 0 0 0 0 1 94 2 0 1 0 1 0 179

% Cars 100 98.7 100 0 0 0 0 0 100 97.9 100 0 100 0 100 0 98.4
Heavy Vehicles 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 3
% Heavy Vehicles 0 1.3 0 0 0 0 0 0 0 2.1 0 0 0 0 0 0 1.6

Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:15 PM
05:15 PM 0 10 0 0 10 0 0 0 0 0 1 8 0 0 9 0 0 1 0 1 20
05:30 PM 0 9 0 0 9 0 0 0 0 0 0 13 1 0 14 0 0 0 0 0 23
05:45 PM 2 10 0 0 12 0 0 0 0 0 0 12 0 0 12 0 0 0 0 0 24
06:00 PM 0 8 0 0 8 0 0 0 0 0 0 8 0 0 8 0 0 0 0 0 16

Total Volume 2 37 0 0 39 0 0 0 0 0 1 41 1 0 43 0 0 1 0 1 83
% App. Total 5.1 94.9 0 0  0 0 0 0  2.3 95.3 2.3 0  0 0 100 0   

PHF .250 .925 .000 .000 .813 .000 .000 .000 .000 .000 .250 .788 .250 .000 .768 .000 .000 .250 .000 .250 .865
Cars 2 36 0 0 38 0 0 0 0 0 1 41 1 0 43 0 0 1 0 1 82

% Cars 100 97.3 0 0 97.4 0 0 0 0 0 100 100 100 0 100 0 0 100 0 100 98.8
Heavy Vehicles 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Heavy Vehicles 0 2.7 0 0 2.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.2
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INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 CC
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Driveway/ Tisbury Meadows
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars
Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 0 12 0 0 0 0 0 0 0 9 0 0 0 0 0 0 21
04:15 PM 0 4 0 0 0 0 0 0 0 7 0 0 0 0 0 0 11
04:30 PM 1 6 0 0 0 0 0 0 0 10 0 0 1 0 0 0 18
04:45 PM 0 7 1 0 0 0 0 0 0 7 1 0 0 0 0 0 16

Total 1 29 1 0 0 0 0 0 0 33 1 0 1 0 0 0 66

05:00 PM 0 5 0 0 0 0 0 0 0 10 0 0 0 0 0 0 15
05:15 PM 0 10 0 0 0 0 0 0 1 8 0 0 0 0 1 0 20
05:30 PM 0 9 0 0 0 0 0 0 0 13 1 0 0 0 0 0 23
05:45 PM 2 9 0 0 0 0 0 0 0 12 0 0 0 0 0 0 23

Total 2 33 0 0 0 0 0 0 1 43 1 0 0 0 1 0 81

06:00 PM 0 8 0 0 0 0 0 0 0 8 0 0 0 0 0 0 16
06:15 PM 1 5 0 0 0 0 0 0 0 10 0 0 0 0 0 0 16

Grand Total 4 75 1 0 0 0 0 0 1 94 2 0 1 0 1 0 179
Apprch % 5 93.8 1.2 0 0 0 0 0 1 96.9 2.1 0 50 0 50 0  

Total % 2.2 41.9 0.6 0 0 0 0 0 0.6 52.5 1.1 0 0.6 0 0.6 0

Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:15 PM
05:15 PM 0 10 0 0 10 0 0 0 0 0 1 8 0 0 9 0 0 1 0 1 20
05:30 PM 0 9 0 0 9 0 0 0 0 0 0 13 1 0 14 0 0 0 0 0 23
05:45 PM 2 9 0 0 11 0 0 0 0 0 0 12 0 0 12 0 0 0 0 0 23
06:00 PM 0 8 0 0 8 0 0 0 0 0 0 8 0 0 8 0 0 0 0 0 16

Total Volume 2 36 0 0 38 0 0 0 0 0 1 41 1 0 43 0 0 1 0 1 82
% App. Total 5.3 94.7 0 0  0 0 0 0  2.3 95.3 2.3 0  0 0 100 0   

PHF .250 .900 .000 .000 .864 .000 .000 .000 .000 .000 .250 .788 .250 .000 .768 .000 .000 .250 .000 .250 .891

PRECISION
D A T A
INDUSTRIES, LLC
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Email: datarequests@pdillc.com



File Name : 164948 CC
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Driveway/ Tisbury Meadows
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Heavy Vehicles
Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
04:15 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 2

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Total 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 3
Apprch % 0 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0  

Total % 0 33.3 0 0 0 0 0 0 0 66.7 0 0 0 0 0 0

Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 2
% App. Total 0 0 0 0  0 0 0 0  0 100 0 0  0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .500 .000 .000 .500 .000 .000 .000 .000 .000 .500

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 CC
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Driveway/ Tisbury Meadows
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Peds and Bicycles
Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Apprch % 0 0 0 50 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Total % 0 0 0 50 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Total Volume 0 0 0 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
% App. Total 0 0 0 50 50  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0   

PHF .000 .000 .000 .250 .250 .250 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 CC
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Driveway/ Tisbury Meadows
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Stow Road
From North

Driveway
From East

Stow Road
From South

Tisbury Meadows
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:15 PM
05:15 PM 0 10 0 0 10 0 0 0 0 0 1 8 0 0 9 0 0 1 0 1 20
05:30 PM 0 9 0 0 9 0 0 0 0 0 0 13 1 0 14 0 0 0 0 0 23
05:45 PM 2 10 0 0 12 0 0 0 0 0 0 12 0 0 12 0 0 0 0 0 24
06:00 PM 0 8 0 0 8 0 0 0 0 0 0 8 0 0 8 0 0 0 0 0 16

Total Volume 2 37 0 0 39 0 0 0 0 0 1 41 1 0 43 0 0 1 0 1 83
% App. Total 5.1 94.9 0 0  0 0 0 0  2.3 95.3 2.3 0  0 0 100 0   

PHF .250 .925 .000 .000 .813 .000 .000 .000 .000 .000 .250 .788 .250 .000 .768 .000 .000 .250 .000 .250 .865
Cars 2 36 0 0 38 0 0 0 0 0 1 41 1 0 43 0 0 1 0 1 82

% Cars 100 97.3 0 0 97.4 0 0 0 0 0 100 100 100 0 100 0 0 100 0 100 98.8
Heavy Vehicles 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Heavy Vehicles 0 2.7 0 0 2.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.2
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Peak Hour Begins at 05:15 PM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 D
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Burroughs Road
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars - Heavy Vehicles
Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 0 2 0 0 0 2 3 0 1 2 0 0 1 14 0 0 25
07:15 AM 0 2 1 0 1 2 2 0 3 4 0 0 0 2 2 0 19
07:30 AM 0 7 1 0 0 3 1 0 0 15 0 0 0 7 0 0 34
07:45 AM 1 6 0 0 3 2 0 0 1 6 0 0 0 7 5 0 31

Total 1 17 2 0 4 9 6 0 5 27 0 0 1 30 7 0 109

08:00 AM 2 9 0 0 4 2 1 0 7 14 0 0 0 7 4 0 50
08:15 AM 2 11 0 0 3 1 0 0 0 12 0 0 0 7 2 0 38
08:30 AM 1 7 2 0 2 1 0 0 5 8 0 0 0 9 1 0 36
08:45 AM 2 3 0 0 8 1 1 0 5 5 0 0 0 4 2 0 31

Total 7 30 2 0 17 5 2 0 17 39 0 0 0 27 9 0 155

Grand Total 8 47 4 0 21 14 8 0 22 66 0 0 1 57 16 0 264
Apprch % 13.6 79.7 6.8 0 48.8 32.6 18.6 0 25 75 0 0 1.4 77 21.6 0  

Total % 3 17.8 1.5 0 8 5.3 3 0 8.3 25 0 0 0.4 21.6 6.1 0
Cars 8 46 2 0 21 13 8 0 21 65 0 0 1 55 15 0 255

% Cars 100 97.9 50 0 100 92.9 100 0 95.5 98.5 0 0 100 96.5 93.8 0 96.6
Heavy Vehicles 0 1 2 0 0 1 0 0 1 1 0 0 0 2 1 0 9
% Heavy Vehicles 0 2.1 50 0 0 7.1 0 0 4.5 1.5 0 0 0 3.5 6.2 0 3.4

Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:45 AM
07:45 AM 1 6 0 0 7 3 2 0 0 5 1 6 0 0 7 0 7 5 0 12 31
08:00 AM 2 9 0 0 11 4 2 1 0 7 7 14 0 0 21 0 7 4 0 11 50
08:15 AM 2 11 0 0 13 3 1 0 0 4 0 12 0 0 12 0 7 2 0 9 38
08:30 AM 1 7 2 0 10 2 1 0 0 3 5 8 0 0 13 0 9 1 0 10 36

Total Volume 6 33 2 0 41 12 6 1 0 19 13 40 0 0 53 0 30 12 0 42 155
% App. Total 14.6 80.5 4.9 0  63.2 31.6 5.3 0  24.5 75.5 0 0  0 71.4 28.6 0   

PHF .750 .750 .250 .000 .788 .750 .750 .250 .000 .679 .464 .714 .000 .000 .631 .000 .833 .600 .000 .875 .775
Cars 6 32 1 0 39 12 5 1 0 18 12 40 0 0 52 0 29 11 0 40 149

% Cars 100 97.0 50.0 0 95.1 100 83.3 100 0 94.7 92.3 100 0 0 98.1 0 96.7 91.7 0 95.2 96.1
Heavy Vehicles 0 1 1 0 2 0 1 0 0 1 1 0 0 0 1 0 1 1 0 2 6
% Heavy Vehicles 0 3.0 50.0 0 4.9 0 16.7 0 0 5.3 7.7 0 0 0 1.9 0 3.3 8.3 0 4.8 3.9

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 D
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Burroughs Road
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars
Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 0 2 0 0 0 2 3 0 1 2 0 0 1 14 0 0 25
07:15 AM 0 2 1 0 1 2 2 0 3 4 0 0 0 2 2 0 19
07:30 AM 0 7 0 0 0 3 1 0 0 15 0 0 0 7 0 0 33
07:45 AM 1 5 0 0 3 2 0 0 1 6 0 0 0 7 4 0 29

Total 1 16 1 0 4 9 6 0 5 27 0 0 1 30 6 0 106

08:00 AM 2 9 0 0 4 2 1 0 7 14 0 0 0 7 4 0 50
08:15 AM 2 11 0 0 3 0 0 0 0 12 0 0 0 6 2 0 36
08:30 AM 1 7 1 0 2 1 0 0 4 8 0 0 0 9 1 0 34
08:45 AM 2 3 0 0 8 1 1 0 5 4 0 0 0 3 2 0 29

Total 7 30 1 0 17 4 2 0 16 38 0 0 0 25 9 0 149

Grand Total 8 46 2 0 21 13 8 0 21 65 0 0 1 55 15 0 255
Apprch % 14.3 82.1 3.6 0 50 31 19 0 24.4 75.6 0 0 1.4 77.5 21.1 0  

Total % 3.1 18 0.8 0 8.2 5.1 3.1 0 8.2 25.5 0 0 0.4 21.6 5.9 0

Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:45 AM
07:45 AM 1 5 0 0 6 3 2 0 0 5 1 6 0 0 7 0 7 4 0 11 29
08:00 AM 2 9 0 0 11 4 2 1 0 7 7 14 0 0 21 0 7 4 0 11 50
08:15 AM 2 11 0 0 13 3 0 0 0 3 0 12 0 0 12 0 6 2 0 8 36
08:30 AM 1 7 1 0 9 2 1 0 0 3 4 8 0 0 12 0 9 1 0 10 34

Total Volume 6 32 1 0 39 12 5 1 0 18 12 40 0 0 52 0 29 11 0 40 149
% App. Total 15.4 82.1 2.6 0  66.7 27.8 5.6 0  23.1 76.9 0 0  0 72.5 27.5 0   

PHF .750 .727 .250 .000 .750 .750 .625 .250 .000 .643 .429 .714 .000 .000 .619 .000 .806 .688 .000 .909 .745

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 D
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Burroughs Road
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Heavy Vehicles
Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
07:45 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2

Total 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 3

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 2
08:30 AM 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 2
08:45 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2

Total 0 0 1 0 0 1 0 0 1 1 0 0 0 2 0 0 6

Grand Total 0 1 2 0 0 1 0 0 1 1 0 0 0 2 1 0 9
Apprch % 0 33.3 66.7 0 0 100 0 0 50 50 0 0 0 66.7 33.3 0  

Total % 0 11.1 22.2 0 0 11.1 0 0 11.1 11.1 0 0 0 22.2 11.1 0

Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:45 AM
07:45 AM 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 1 2
08:30 AM 0 0 1 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 2

Total Volume 0 1 1 0 2 0 1 0 0 1 1 0 0 0 1 0 1 1 0 2 6
% App. Total 0 50 50 0  0 100 0 0  100 0 0 0  0 50 50 0   

PHF .000 .250 .250 .000 .500 .000 .250 .000 .000 .250 .250 .000 .000 .000 .250 .000 .250 .250 .000 .500 .750

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 D
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Burroughs Road
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Peds and Bicycles
Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
Apprch % 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0  

Total % 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0

Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Volume 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
% App. Total 0 0 0 0 0  0 0 100 0 0  0 0 0 0 0  0 0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .250 .000 .000 .250 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 D
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Burroughs Road
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:45 AM
07:45 AM 1 6 0 0 7 3 2 0 0 5 1 6 0 0 7 0 7 5 0 12 31
08:00 AM 2 9 0 0 11 4 2 1 0 7 7 14 0 0 21 0 7 4 0 11 50
08:15 AM 2 11 0 0 13 3 1 0 0 4 0 12 0 0 12 0 7 2 0 9 38
08:30 AM 1 7 2 0 10 2 1 0 0 3 5 8 0 0 13 0 9 1 0 10 36

Total Volume 6 33 2 0 41 12 6 1 0 19 13 40 0 0 53 0 30 12 0 42 155
% App. Total 14.6 80.5 4.9 0  63.2 31.6 5.3 0  24.5 75.5 0 0  0 71.4 28.6 0   

PHF .750 .750 .250 .000 .788 .750 .750 .250 .000 .679 .464 .714 .000 .000 .631 .000 .833 .600 .000 .875 .775
Cars 6 32 1 0 39 12 5 1 0 18 12 40 0 0 52 0 29 11 0 40 149

% Cars 100 97.0 50.0 0 95.1 100 83.3 100 0 94.7 92.3 100 0 0 98.1 0 96.7 91.7 0 95.2 96.1
Heavy Vehicles 0 1 1 0 2 0 1 0 0 1 1 0 0 0 1 0 1 1 0 2 6
% Heavy Vehicles 0 3.0 50.0 0 4.9 0 16.7 0 0 5.3 7.7 0 0 0 1.9 0 3.3 8.3 0 4.8 3.9
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Peak Hour Begins at 07:45 AM
 
Cars
Heavy Vehicles

Peak Hour Data

North

PRECISION
D A T A
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P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 DD
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Burroughs Road
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars - Heavy Vehicles
Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 3 7 3 0 5 10 0 0 2 5 0 0 0 5 1 0 41
04:15 PM 0 1 3 0 0 6 2 0 0 7 0 0 0 3 1 0 23
04:30 PM 0 6 1 0 0 4 4 0 3 9 0 0 0 2 1 0 30
04:45 PM 2 5 0 0 2 10 1 0 3 6 0 0 0 5 3 0 37

Total 5 19 7 0 7 30 7 0 8 27 0 0 0 15 6 0 131

05:00 PM 3 1 1 0 2 3 3 0 1 7 1 0 0 6 0 0 28
05:15 PM 2 5 3 0 3 10 8 0 3 8 0 0 0 3 0 0 45
05:30 PM 1 7 0 0 4 11 2 0 2 7 0 0 0 6 3 0 43
05:45 PM 2 7 1 0 1 8 7 0 2 10 1 0 0 2 1 0 42

Total 8 20 5 0 10 32 20 0 8 32 2 0 0 17 4 0 158

06:00 PM 1 5 1 0 3 10 4 0 2 4 0 0 0 5 1 0 36
06:15 PM 1 0 2 0 2 4 4 0 2 8 0 0 0 6 1 0 30

Grand Total 15 44 15 0 22 76 35 0 20 71 2 0 0 43 12 0 355
Apprch % 20.3 59.5 20.3 0 16.5 57.1 26.3 0 21.5 76.3 2.2 0 0 78.2 21.8 0  

Total % 4.2 12.4 4.2 0 6.2 21.4 9.9 0 5.6 20 0.6 0 0 12.1 3.4 0
Cars 15 42 15 0 21 76 34 0 19 70 1 0 0 42 12 0 347

% Cars 100 95.5 100 0 95.5 100 97.1 0 95 98.6 50 0 0 97.7 100 0 97.7
Heavy Vehicles 0 2 0 0 1 0 1 0 1 1 1 0 0 1 0 0 8
% Heavy Vehicles 0 4.5 0 0 4.5 0 2.9 0 5 1.4 50 0 0 2.3 0 0 2.3

Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:15 PM
05:15 PM 2 5 3 0 10 3 10 8 0 21 3 8 0 0 11 0 3 0 0 3 45
05:30 PM 1 7 0 0 8 4 11 2 0 17 2 7 0 0 9 0 6 3 0 9 43
05:45 PM 2 7 1 0 10 1 8 7 0 16 2 10 1 0 13 0 2 1 0 3 42
06:00 PM 1 5 1 0 7 3 10 4 0 17 2 4 0 0 6 0 5 1 0 6 36

Total Volume 6 24 5 0 35 11 39 21 0 71 9 29 1 0 39 0 16 5 0 21 166
% App. Total 17.1 68.6 14.3 0  15.5 54.9 29.6 0  23.1 74.4 2.6 0  0 76.2 23.8 0   

PHF .750 .857 .417 .000 .875 .688 .886 .656 .000 .845 .750 .725 .250 .000 .750 .000 .667 .417 .000 .583 .922
Cars 6 22 5 0 33 11 39 21 0 71 9 29 1 0 39 0 16 5 0 21 164

% Cars 100 91.7 100 0 94.3 100 100 100 0 100 100 100 100 0 100 0 100 100 0 100 98.8
Heavy Vehicles 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
% Heavy Vehicles 0 8.3 0 0 5.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.2
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File Name : 164948 DD
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Burroughs Road
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars
Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 3 7 3 0 4 10 0 0 1 5 0 0 0 4 1 0 38
04:15 PM 0 1 3 0 0 6 1 0 0 6 0 0 0 3 1 0 21
04:30 PM 0 6 1 0 0 4 4 0 3 9 0 0 0 2 1 0 30
04:45 PM 2 5 0 0 2 10 1 0 3 6 0 0 0 5 3 0 37

Total 5 19 7 0 6 30 6 0 7 26 0 0 0 14 6 0 126

05:00 PM 3 1 1 0 2 3 3 0 1 7 0 0 0 6 0 0 27
05:15 PM 2 5 3 0 3 10 8 0 3 8 0 0 0 3 0 0 45
05:30 PM 1 7 0 0 4 11 2 0 2 7 0 0 0 6 3 0 43
05:45 PM 2 5 1 0 1 8 7 0 2 10 1 0 0 2 1 0 40

Total 8 18 5 0 10 32 20 0 8 32 1 0 0 17 4 0 155

06:00 PM 1 5 1 0 3 10 4 0 2 4 0 0 0 5 1 0 36
06:15 PM 1 0 2 0 2 4 4 0 2 8 0 0 0 6 1 0 30

Grand Total 15 42 15 0 21 76 34 0 19 70 1 0 0 42 12 0 347
Apprch % 20.8 58.3 20.8 0 16 58 26 0 21.1 77.8 1.1 0 0 77.8 22.2 0  

Total % 4.3 12.1 4.3 0 6.1 21.9 9.8 0 5.5 20.2 0.3 0 0 12.1 3.5 0

Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:15 PM
05:15 PM 2 5 3 0 10 3 10 8 0 21 3 8 0 0 11 0 3 0 0 3 45
05:30 PM 1 7 0 0 8 4 11 2 0 17 2 7 0 0 9 0 6 3 0 9 43
05:45 PM 2 5 1 0 8 1 8 7 0 16 2 10 1 0 13 0 2 1 0 3 40
06:00 PM 1 5 1 0 7 3 10 4 0 17 2 4 0 0 6 0 5 1 0 6 36

Total Volume 6 22 5 0 33 11 39 21 0 71 9 29 1 0 39 0 16 5 0 21 164
% App. Total 18.2 66.7 15.2 0  15.5 54.9 29.6 0  23.1 74.4 2.6 0  0 76.2 23.8 0   

PHF .750 .786 .417 .000 .825 .688 .886 .656 .000 .845 .750 .725 .250 .000 .750 .000 .667 .417 .000 .583 .911
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File Name : 164948 DD
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Burroughs Road
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Heavy Vehicles
Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Int. Total

04:00 PM 0 0 0 0 1 0 0 0 1 0 0 0 0 1 0 0 3
04:15 PM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 2
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 1 0 1 0 1 1 0 0 0 1 0 0 5

05:00 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

Total 0 2 0 0 0 0 0 0 0 0 1 0 0 0 0 0 3

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 2 0 0 1 0 1 0 1 1 1 0 0 1 0 0 8
Apprch % 0 100 0 0 50 0 50 0 33.3 33.3 33.3 0 0 100 0 0  

Total % 0 25 0 0 12.5 0 12.5 0 12.5 12.5 12.5 0 0 12.5 0 0

Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 0 1 0 0 0 1 1 0 0 0 1 0 1 0 0 1 3
04:15 PM 0 0 0 0 0 0 0 1 0 1 0 1 0 0 1 0 0 0 0 0 2
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 1 0 1 0 2 1 1 0 0 2 0 1 0 0 1 5
% App. Total 0 0 0 0  50 0 50 0  50 50 0 0  0 100 0 0   

PHF .000 .000 .000 .000 .000 .250 .000 .250 .000 .500 .250 .250 .000 .000 .500 .000 .250 .000 .000 .250 .417
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File Name : 164948 DD
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Burroughs Road
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Peds and Bicycles
Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start 
Time

Right Thru Left Peds EB Peds WB Right Thru Left Peds SB Peds NB Right Thru Left Peds WB Peds EB Right Thru Left Peds NB Peds SB Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Total %                     

Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left Peds 

EB

Peds 

WB
App. Total Right Thru Left Peds 

SB

Peds 

NB
App. Total Right Thru Left Peds 

WB

Peds 

EB
App. Total Right Thru Left Peds 

NB

Peds 

SB
App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0 0  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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File Name : 164948 DD
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Stow Road
E/W: Burroughs Road
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Stow Road
From North

Burroughs Road
From East

Stow Road
From South

Burroughs Road
From West

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:15 PM
05:15 PM 2 5 3 0 10 3 10 8 0 21 3 8 0 0 11 0 3 0 0 3 45
05:30 PM 1 7 0 0 8 4 11 2 0 17 2 7 0 0 9 0 6 3 0 9 43
05:45 PM 2 7 1 0 10 1 8 7 0 16 2 10 1 0 13 0 2 1 0 3 42
06:00 PM 1 5 1 0 7 3 10 4 0 17 2 4 0 0 6 0 5 1 0 6 36

Total Volume 6 24 5 0 35 11 39 21 0 71 9 29 1 0 39 0 16 5 0 21 166
% App. Total 17.1 68.6 14.3 0  15.5 54.9 29.6 0  23.1 74.4 2.6 0  0 76.2 23.8 0   

PHF .750 .857 .417 .000 .875 .688 .886 .656 .000 .845 .750 .725 .250 .000 .750 .000 .667 .417 .000 .583 .922
Cars 6 22 5 0 33 11 39 21 0 71 9 29 1 0 39 0 16 5 0 21 164

% Cars 100 91.7 100 0 94.3 100 100 100 0 100 100 100 100 0 100 0 100 100 0 100 98.8
Heavy Vehicles 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
% Heavy Vehicles 0 8.3 0 0 5.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.2
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File Name : 164948 E
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Burroughs Road
E: Priest Lane
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars - Heavy Vehicles
Burroughs Road

From North
Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

07:00 AM 19 0 0 0 1 0 0 6 0 26
07:15 AM 5 0 0 1 0 0 0 12 0 18
07:30 AM 10 0 0 0 0 0 0 14 0 24
07:45 AM 13 0 0 2 1 0 0 7 0 23

Total 47 0 0 3 2 0 0 39 0 91

08:00 AM 15 0 0 1 0 0 0 9 0 25
08:15 AM 8 0 0 0 0 0 0 9 0 17
08:30 AM 10 0 0 0 0 0 0 6 0 16
08:45 AM 10 0 0 0 1 0 1 5 0 17

Total 43 0 0 1 1 0 1 29 0 75

Grand Total 90 0 0 4 3 0 1 68 0 166
Apprch % 100 0 0 57.1 42.9 0 1.4 98.6 0  

Total % 54.2 0 0 2.4 1.8 0 0.6 41 0
Cars 84 0 0 4 3 0 1 67 0 159

% Cars 93.3 0 0 100 100 0 100 98.5 0 95.8
Heavy Vehicles 6 0 0 0 0 0 0 1 0 7

% Heavy Vehicles 6.7 0 0 0 0 0 0 1.5 0 4.2

Burroughs Road
From North

Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 19 0 0 19 0 1 0 1 0 6 0 6 26
07:15 AM 5 0 0 5 1 0 0 1 0 12 0 12 18
07:30 AM 10 0 0 10 0 0 0 0 0 14 0 14 24
07:45 AM 13 0 0 13 2 1 0 3 0 7 0 7 23

Total Volume 47 0 0 47 3 2 0 5 0 39 0 39 91
% App. Total 100 0 0  60 40 0  0 100 0   

PHF .618 .000 .000 .618 .375 .500 .000 .417 .000 .696 .000 .696 .875
Cars 46 0 0 46 3 2 0 5 0 39 0 39 90

% Cars 97.9 0 0 97.9 100 100 0 100 0 100 0 100 98.9
Heavy Vehicles 1 0 0 1 0 0 0 0 0 0 0 0 1

% Heavy Vehicles 2.1 0 0 2.1 0 0 0 0 0 0 0 0 1.1
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Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 E
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Burroughs Road
E: Priest Lane
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars
Burroughs Road

From North
Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

07:00 AM 19 0 0 0 1 0 0 6 0 26
07:15 AM 5 0 0 1 0 0 0 12 0 18
07:30 AM 10 0 0 0 0 0 0 14 0 24
07:45 AM 12 0 0 2 1 0 0 7 0 22

Total 46 0 0 3 2 0 0 39 0 90

08:00 AM 14 0 0 1 0 0 0 9 0 24
08:15 AM 7 0 0 0 0 0 0 8 0 15
08:30 AM 10 0 0 0 0 0 0 6 0 16
08:45 AM 7 0 0 0 1 0 1 5 0 14

Total 38 0 0 1 1 0 1 28 0 69

Grand Total 84 0 0 4 3 0 1 67 0 159
Apprch % 100 0 0 57.1 42.9 0 1.5 98.5 0  

Total % 52.8 0 0 2.5 1.9 0 0.6 42.1 0

Burroughs Road
From North

Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 19 0 0 19 0 1 0 1 0 6 0 6 26
07:15 AM 5 0 0 5 1 0 0 1 0 12 0 12 18
07:30 AM 10 0 0 10 0 0 0 0 0 14 0 14 24
07:45 AM 12 0 0 12 2 1 0 3 0 7 0 7 22

Total Volume 46 0 0 46 3 2 0 5 0 39 0 39 90
% App. Total 100 0 0  60 40 0  0 100 0   

PHF .605 .000 .000 .605 .375 .500 .000 .417 .000 .696 .000 .696 .865
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Email: datarequests@pdillc.com



File Name : 164948 E
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Burroughs Road
E: Priest Lane
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Heavy Vehicles
Burroughs Road

From North
Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0
07:45 AM 1 0 0 0 0 0 0 0 0 1

Total 1 0 0 0 0 0 0 0 0 1

08:00 AM 1 0 0 0 0 0 0 0 0 1
08:15 AM 1 0 0 0 0 0 0 1 0 2
08:30 AM 0 0 0 0 0 0 0 0 0 0
08:45 AM 3 0 0 0 0 0 0 0 0 3

Total 5 0 0 0 0 0 0 1 0 6

Grand Total 6 0 0 0 0 0 0 1 0 7
Apprch % 100 0 0 0 0 0 0 100 0  

Total % 85.7 0 0 0 0 0 0 14.3 0

Burroughs Road
From North

Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 1 0 0 1 0 0 0 0 0 0 0 0 1
08:15 AM 1 0 0 1 0 0 0 0 0 1 0 1 2
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 3 0 0 3 0 0 0 0 0 0 0 0 3

Total Volume 5 0 0 5 0 0 0 0 0 1 0 1 6
% App. Total 100 0 0  0 0 0  0 100 0   

PHF .417 .000 .000 .417 .000 .000 .000 .000 .000 .250 .000 .250 .500
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File Name : 164948 E
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Burroughs Road
E: Priest Lane
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Peds and Bicycles
Burroughs Road

From North
Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left Peds EB Peds WB Right Left Peds SB Peds NB Right Thru Peds WB Peds EB Int. Total

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0 0 0 0 0 0 0 0 0  

Total %             

Burroughs Road
From North

Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left Peds EB Peds WB App. Total Right Left Peds SB Peds NB App. Total Right Thru Peds WB Peds EB App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0  0 0 0 0  0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 E
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Burroughs Road
E: Priest Lane
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Burroughs Road
From North

Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 19 0 0 19 0 1 0 1 0 6 0 6 26
07:15 AM 5 0 0 5 1 0 0 1 0 12 0 12 18
07:30 AM 10 0 0 10 0 0 0 0 0 14 0 14 24
07:45 AM 13 0 0 13 2 1 0 3 0 7 0 7 23

Total Volume 47 0 0 47 3 2 0 5 0 39 0 39 91
% App. Total 100 0 0  60 40 0  0 100 0   

PHF .618 .000 .000 .618 .375 .500 .000 .417 .000 .696 .000 .696 .875
Cars 46 0 0 46 3 2 0 5 0 39 0 39 90

% Cars 97.9 0 0 97.9 100 100 0 100 0 100 0 100 98.9
Heavy Vehicles 1 0 0 1 0 0 0 0 0 0 0 0 1

% Heavy Vehicles 2.1 0 0 2.1 0 0 0 0 0 0 0 0 1.1
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File Name : 164948 EE
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Burroughs Road
E: Priest Lane
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars - Heavy Vehicles
Burroughs Road

From North
Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

04:00 PM 10 0 0 1 0 0 0 16 0 27
04:15 PM 12 1 0 0 0 0 1 12 0 26
04:30 PM 4 0 0 0 0 0 0 7 0 11
04:45 PM 8 1 0 0 0 0 1 13 0 23

Total 34 2 0 1 0 0 2 48 0 87

05:00 PM 14 1 0 0 0 0 0 8 0 23
05:15 PM 9 0 0 0 1 0 0 11 0 21
05:30 PM 15 0 0 0 0 0 0 13 0 28
05:45 PM 10 2 0 0 2 0 0 11 0 25

Total 48 3 0 0 3 0 0 43 0 97

06:00 PM 14 1 0 0 0 0 1 15 0 31
06:15 PM 14 0 0 0 0 0 0 10 0 24

Grand Total 110 6 0 1 3 0 3 116 0 239
Apprch % 94.8 5.2 0 25 75 0 2.5 97.5 0  

Total % 46 2.5 0 0.4 1.3 0 1.3 48.5 0
Cars 109 6 0 1 3 0 3 113 0 235

% Cars 99.1 100 0 100 100 0 100 97.4 0 98.3
Heavy Vehicles 1 0 0 0 0 0 0 3 0 4

% Heavy Vehicles 0.9 0 0 0 0 0 0 2.6 0 1.7

Burroughs Road
From North

Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:30 PM
05:30 PM 15 0 0 15 0 0 0 0 0 13 0 13 28
05:45 PM 10 2 0 12 0 2 0 2 0 11 0 11 25
06:00 PM 14 1 0 15 0 0 0 0 1 15 0 16 31
06:15 PM 14 0 0 14 0 0 0 0 0 10 0 10 24

Total Volume 53 3 0 56 0 2 0 2 1 49 0 50 108
% App. Total 94.6 5.4 0  0 100 0  2 98 0   

PHF .883 .375 .000 .933 .000 .250 .000 .250 .250 .817 .000 .781 .871
Cars 53 3 0 56 0 2 0 2 1 48 0 49 107

% Cars 100 100 0 100 0 100 0 100 100 98.0 0 98.0 99.1
Heavy Vehicles 0 0 0 0 0 0 0 0 0 1 0 1 1

% Heavy Vehicles 0 0 0 0 0 0 0 0 0 2.0 0 2.0 0.9

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 EE
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Burroughs Road
E: Priest Lane
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Cars
Burroughs Road

From North
Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

04:00 PM 9 0 0 1 0 0 0 15 0 25
04:15 PM 12 1 0 0 0 0 1 12 0 26
04:30 PM 4 0 0 0 0 0 0 6 0 10
04:45 PM 8 1 0 0 0 0 1 13 0 23

Total 33 2 0 1 0 0 2 46 0 84

05:00 PM 14 1 0 0 0 0 0 8 0 23
05:15 PM 9 0 0 0 1 0 0 11 0 21
05:30 PM 15 0 0 0 0 0 0 13 0 28
05:45 PM 10 2 0 0 2 0 0 11 0 25

Total 48 3 0 0 3 0 0 43 0 97

06:00 PM 14 1 0 0 0 0 1 14 0 30
06:15 PM 14 0 0 0 0 0 0 10 0 24

Grand Total 109 6 0 1 3 0 3 113 0 235
Apprch % 94.8 5.2 0 25 75 0 2.6 97.4 0  

Total % 46.4 2.6 0 0.4 1.3 0 1.3 48.1 0

Burroughs Road
From North

Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:30 PM
05:30 PM 15 0 0 15 0 0 0 0 0 13 0 13 28
05:45 PM 10 2 0 12 0 2 0 2 0 11 0 11 25
06:00 PM 14 1 0 15 0 0 0 0 1 14 0 15 30
06:15 PM 14 0 0 14 0 0 0 0 0 10 0 10 24

Total Volume 53 3 0 56 0 2 0 2 1 48 0 49 107
% App. Total 94.6 5.4 0  0 100 0  2 98 0   

PHF .883 .375 .000 .933 .000 .250 .000 .250 .250 .857 .000 .817 .892

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 EE
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Burroughs Road
E: Priest Lane
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Heavy Vehicles
Burroughs Road

From North
Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn Int. Total

04:00 PM 1 0 0 0 0 0 0 1 0 2
04:15 PM 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 1 0 1
04:45 PM 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 2 0 3

05:00 PM 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0

06:00 PM 0 0 0 0 0 0 0 1 0 1
06:15 PM 0 0 0 0 0 0 0 0 0 0

Grand Total 1 0 0 0 0 0 0 3 0 4
Apprch % 100 0 0 0 0 0 0 100 0  

Total % 25 0 0 0 0 0 0 75 0

Burroughs Road
From North

Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 1 0 0 1 0 0 0 0 0 1 0 1 2
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 1 0 1 1
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 1 0 0 1 0 0 0 0 0 2 0 2 3
% App. Total 100 0 0  0 0 0  0 100 0   

PHF .250 .000 .000 .250 .000 .000 .000 .000 .000 .500 .000 .500 .375

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 EE
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Burroughs Road
E: Priest Lane
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Groups Printed- Peds and Bicycles
Burroughs Road

From North
Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left Peds EB Peds WB Right Left Peds SB Peds NB Right Thru Peds WB Peds EB Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0 0 0 0 0 0 0 0 0  

Total %             

Burroughs Road
From North

Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left Peds EB Peds WB App. Total Right Left Peds SB Peds NB App. Total Right Thru Peds WB Peds EB App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0  0 0 0 0  0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

PRECISION
D A T A
INDUSTRIES, LLC

P.O. Box 301  Berlin, MA  01503
Office: 508.481.3999  Fax: 508.545.1234

Email: datarequests@pdillc.com



File Name : 164948 EE
Site Code : 2162135
Start Date : 2/24/2016
Page No : 1

N/S: Burroughs Road
E: Priest Lane
City, State: Boxborough, MA
Client: Bayside Engineering/ K. Cram

Burroughs Road
From North

Priest Lane
From East

Burroughs Road
From South

Start Time Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 06:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:30 PM
05:30 PM 15 0 0 15 0 0 0 0 0 13 0 13 28
05:45 PM 10 2 0 12 0 2 0 2 0 11 0 11 25
06:00 PM 14 1 0 15 0 0 0 0 1 15 0 16 31
06:15 PM 14 0 0 14 0 0 0 0 0 10 0 10 24

Total Volume 53 3 0 56 0 2 0 2 1 49 0 50 108
% App. Total 94.6 5.4 0  0 100 0  2 98 0   

PHF .883 .375 .000 .933 .000 .250 .000 .250 .250 .817 .000 .781 .871
Cars 53 3 0 56 0 2 0 2 1 48 0 49 107

% Cars 100 100 0 100 0 100 0 100 100 98.0 0 98.0 99.1
Heavy Vehicles 0 0 0 0 0 0 0 0 0 1 0 1 1

% Heavy Vehicles 0 0 0 0 0 0 0 0 0 2.0 0 2.0 0.9
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Seasonal Adjustment Worksheets 
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Crash Data and Worksheets 
  





BOXBOROUGH2009-2013 Page 1

Crash Number City/Town Name Crash Date Crash Time Crash Severity
Number of 
Vehicles

Total 
Nonfatal 
Injuries

Total 
Fatal 
Injuries Manner of Collision Vehicle Action Prior to Crash Vehicle Travel Directions Most Harmful Events Vehicle Configuration

Road Surface 
Condition Ambient Light Weather Condition At Roadway Intersection

Distance from Nearest Roadway 
Intersection

Distance from 
Nearest 
Milemarker

Distance from 
Nearest Exit

Distance from Nearest 
Landmark Non Motorist Type

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

Crash Number City/Town Name Crash Date Crash Time Crash Severity Number of 
Vehicles

Total 
Nonfatal 
Injuries

Total 
Fatal 
Injuries

Manner of Collision Vehicle Action Prior to Crash Vehicle Travel Directions Most Harmful Events Vehicle Configuration Road Surface 
Condition

Ambient Light Weather Condition At Roadway Intersection Distance from Nearest Roadway 
Intersection

Distance from 
Nearest 
Milemarker

Distance from 
Nearest Exit

Distance from Nearest 
Landmark

Non Motorist Type

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

Crash Number City/Town Name Crash Date Crash Time Crash Severity
Number of 
Vehicles

Total 
Nonfatal 
Injuries

Total 
Fatal 
Injuries Manner of Collision Vehicle Action Prior to Crash Vehicle Travel Directions Most Harmful Events Vehicle Configuration

Road Surface 
Condition Ambient Light Weather Condition At Roadway Intersection

Distance from Nearest Roadway 
Intersection

Distance from 
Nearest 
Milemarker

Distance from 
Nearest Exit

Distance from Nearest 
Landmark Non Motorist Type

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

Crash Number City/Town Name Crash Date Crash Time Crash Severity Number of 
Vehicles

Total 
Nonfatal 
Injuries

Total 
Fatal 
Injuries

Manner of Collision Vehicle Action Prior to Crash Vehicle Travel Directions Most Harmful Events Vehicle Configuration Road Surface 
Condition

Ambient Light Weather Condition At Roadway Intersection Distance from Nearest Roadway 
Intersection

Distance from 
Nearest 
Milemarker

Distance from 
Nearest Exit

Distance from Nearest 
Landmark

Non Motorist Type

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
3283378 BOXBOROUGH 13-Jan-2012 6:28 AM Property damage 

only (none 
injured)

1 0 0 Single vehicle crash V1: Travelling straight ahead V1:Eastbound V1: Collision with ditch V1: Passenger car Ice Dark - roadway 
not lighted

Sleet, hail (freezing 
rain or drizzle)

BURROUGHS RD / PRIEST 
LN

Crash Number City/Town Name Crash Date Crash Time Crash Severity Number of 
Vehicles

Total 
Nonfatal 
Injuries

Total 
Fatal 
Injuries

Manner of Collision Vehicle Action Prior to Crash Vehicle Travel Directions Most Harmful Events Vehicle Configuration Road Surface 
Condition

Ambient Light Weather Condition At Roadway Intersection Distance from Nearest Roadway 
Intersection

Distance from 
Nearest 
Milemarker

Distance from 
Nearest Exit

Distance from Nearest 
Landmark

Non Motorist Type

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
3366321 BOXBOROUGH 10-Feb-2013 3:38 PM Non-fatal injury 2 1 0 Angle V1: Travelling straight ahead / 

V2:Travelling straight ahead
V1:Southbound / V2:Eastbound V1: Collision with motor 

vehicle in traffic / V2: Collision 
with motor vehicle in traffic 

V1: Passenger car / 
V2:Passenger car

Dry Daylight Clear HILL ROAD / 
MASSACHUSETTS AVENUE 
Rte 111 / BURROUGHS 
ROAD

MassDOT Crash Report for BOXBOROUGH for the year 2012

MassDOT Crash Report for BOXBOROUGH for the year 2013

MassDOT Crash Report for BOXBOROUGH for the year 2009

MassDOT Crash Report for BOXBOROUGH for the year 2010

MassDOT Crash Report for BOXBOROUGH for the year 2011





 CITY/TOWN : Boxborough COUNT DATE : Feb 2016

 DISTRICT : 3 UNSIGNALIZED : x SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Burroughs Road

 MINOR STREET(S) : Priests Lane

North

PEAK HOUR VOLUMES

1 2 3 4 5

EB WB NB SB

61 54 0 3 118
 

0.090 1,311

1 # OF 
YEARS : 5

AVERAGE # OF 
CRASHES PER YEAR ( 

A ) :
0.20

0.42 RATE  = ( A * 1,000,000 )                          
(  V  * 365 )

Comments :  

Project Title & Date:

DIAGRAM
(Label Approaches)

APPROACH :

INTERSECTION  CRASH  RATE  WORKSHEET

INTERSECTION ADT ( V ) = TOTAL DAILY 
APPROACH VOLUME :

INTERSECTION

CRASH RATE CALCULATION :

TOTAL # OF CRASHES :

" K "  FACTOR :

PEAK HOURLY 
VOLUMES (AM/PM) :

DIRECTION :

Total Peak 
Hourly 

Approach 
Volume





 CITY/TOWN : Boxborough COUNT DATE : Feb 2016

 DISTRICT : 3 UNSIGNALIZED : x SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Massachusetts Avenue

 MINOR STREET(S) : Burroughs Road/Hill Street

North

PEAK HOUR VOLUMES

1 2 3 4 5

EB WB NB SB

456 360 81 30 927
 

0.097 9,557

2 # OF 
YEARS : 5

AVERAGE # OF 
CRASHES PER YEAR ( 

A ) :
0.40

0.11 RATE  = ( A * 1,000,000 )                          
(  V  * 365 )

Comments :  

Project Title & Date:

CRASH RATE CALCULATION :

TOTAL # OF CRASHES :

" K "  FACTOR :

PEAK HOURLY 
VOLUMES (AM/PM) :

DIRECTION :

Total Peak 
Hourly 

Approach 
Volume

DIAGRAM
(Label Approaches)

APPROACH :

INTERSECTION  CRASH  RATE  WORKSHEET

INTERSECTION ADT ( V ) = TOTAL DAILY 
APPROACH VOLUME :

INTERSECTION





Background Growth 
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Trip Generation Worksheets 

 
  





230-UNITS

Proposed Townhouses, Boxborough, MA

Land Use Code (LUC) 230 - Residential Condominium/Townhouse
Source:  Institute of Transportation Engineers (ITE) - 9th Edition

Average Vehicle Trips Ends vs.: Dwelling Units
Independent Variable (X): 100 DU

AVERAGE WEEKDAY DAILY

Ln T = 0.87 * Ln (X) + 2.46 R2 = 0.80
Ln T = 0.87 * Ln ( 100  ) + 2.46
Ln T = 6.47

T = 643.23
T = 644 vehicle trips

with 50% ( 322 vpd) entering and 50% ( 322 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.80 * Ln (X) + 0.26 R2 = 0.76
Ln T = 0.80 * Ln  ( 100 ) + 0.26
Ln T = 3.94

T = 51.63
T = 52 vehicle trips

with 17% ( 9 vph) entering and 83% ( 43 vph) exiting.

WEEKDAY MORNING PEAK HOUR OF GENERATOR

Ln T = 0.82 * Ln (X) + 0.15 R2 = 0.68
Ln T = 0.82 * Ln  ( 0 ) + 0.15
Ln T = 3.93

T = 50.72
T = 51 vehicle trips

with 19% ( 10 vph) entering and 81% ( 41 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

Ln T = 0.82 * Ln (X) + 0.32 R2 = 0.80
Ln T = 0.82 * Ln ( 100  ) + 0.32
Ln T = 4.10

T = 60.11
T = 60 vehicle trips

with 67% ( 40 vph) entering and 33% ( 20 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF GENERATOR

T = 0.34 * (X) + 35.87 R2 = 0.75
T = 0.34 *     ( 100 )  + 35.87
T = 69.87
T = 70 vehicle trips

with 64% ( 45 vph) entering and 36% ( 25 vph) exiting.





230-UNITS

Proposed Townhouses, Boxborough, MA

Land Use Code (LUC) 230 - Residential Condominium/Townhouse
Source:  Institute of Transportation Engineers (ITE) - 9th Edition

Average Vehicle Trips Ends vs.: Dwelling Units
Independent Variable (X): 100 DU
SATURDAY DAILY

T = 3.62 * (X) + 427.93 R2 = 0.84
T = 3.62 *   ( 100  )+ 427.93
T = 789.93
T = 790 vehicle trips

with 50% ( 395 vpd) entering and 50% ( 395 vpd) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR

T = 0.29 * (X) + 42.63 R2 = 0.84
T = 0.29 *     ( 100 )  + 42.63
T = 71.63
T = 72 vehicle trips

with 54% ( 39 vph) entering and 46% ( 33 vph) exiting.

SUNDAY

T = 3.13 * (X) + 357.26 R2 = 0.88
T = 3.13 *    ( 100  ) + 357.26
T = 670.26
T = 670 vehicle trips

with 50% ( 335 vpd) entering and 50% ( 335 vpd) exiting.

SUNDAY PEAK HOUR OF GENERATOR

T = 0.23 * (X) + 50.01 R2 = 0.78
T = 0.23 *    ( 100  ) + 50.01
T = 73.01
T = 73 vehicle trips

with 49% ( 36 vph) entering and 51% ( 37 vph) exiting.





Capacity Analysis Worksheets 
  





Lanes, Volumes, Timings

4: Burroughs Rd./Hill Rd. & Massachusetts Ave./Massachussetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 359 53 18 273 0 77 1 8 6 3 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.983 0.987 0.905

Flt Protected 0.998 0.997 0.957 0.990

Satd. Flow (prot) 0 1799 0 0 1853 0 0 1795 0 0 1551 0

Flt Permitted 0.998 0.997 0.957 0.990

Satd. Flow (perm) 0 1799 0 0 1853 0 0 1795 0 0 1551 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 329 416 467 306

Travel Time (s) 7.5 9.5 10.6 7.0

Peak Hour Factor 0.82 0.82 0.82 0.81 0.81 0.81 0.83 0.83 0.83 0.78 0.78 0.78

Heavy Vehicles (%) 0% 4% 2% 6% 2% 0% 0% 0% 0% 0% 100% 0%

Adj. Flow (vph) 17 438 65 22 337 0 93 1 10 8 4 29

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 520 0 0 359 0 0 104 0 0 41 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 44.4% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

4: Burroughs Rd./Hill Rd. & Massachusetts Ave./Massachussetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 2

Intersection

Int Delay, s/veh 3.8

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 14 359 53 18 273 0 77 1 8 6 3 23

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 82 82 82 81 81 81 83 83 83 78 78 78

Heavy Vehicles, % 0 4 2 6 2 0 0 0 0 0 100 0

Mvmt Flow 17 438 65 22 337 0 93 1 10 8 4 29

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 337 0 0 502 0 0 902 885 470 891 918 337

          Stage 1 - - - - - - 504 504 - 381 381 -

          Stage 2 - - - - - - 398 381 - 510 537 -

Critical Hdwy 4.1 - - 4.16 - - 7.1 6.5 6.2 7.1 7.5 6.2

Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 6.5 -

Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 6.5 -

Follow-up Hdwy 2.2 - - 2.254 - - 3.5 4 3.3 3.5 4.9 3.3

Pot Cap-1 Maneuver 1234 - - 1042 - - 261 286 598 265 190 710

          Stage 1 - - - - - - 554 544 - 645 473 -

          Stage 2 - - - - - - 632 617 - 550 393 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1234 - - 1042 - - 238 273 598 251 182 710

Mov Cap-2 Maneuver - - - - - - 238 273 - 251 182 -

          Stage 1 - - - - - - 543 534 - 633 461 -

          Stage 2 - - - - - - 585 601 - 530 386 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.3 0.5 28.8 14

HCM LOS D B

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 253 1234 - - 1042 - - 440

HCM Lane V/C Ratio 0.41 0.014 - - 0.021 - - 0.093

HCM Control Delay (s) 28.8 8 0 - 8.5 0 - 14

HCM Lane LOS D A A - A A - B

HCM 95th %tile Q(veh) 1.9 0 - - 0.1 - - 0.3



Lanes, Volumes, Timings

6: Stow Rd./Middle Rd. & Massachusetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 297 26 10 236 17 45 12 22 31 7 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.990 0.991 0.962 0.959

Flt Protected 0.998 0.998 0.972 0.972

Satd. Flow (prot) 0 1800 0 0 1830 0 0 1682 0 0 1771 0

Flt Permitted 0.998 0.998 0.972 0.972

Satd. Flow (perm) 0 1800 0 0 1830 0 0 1682 0 0 1771 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1062 463 987 333

Travel Time (s) 24.1 10.5 22.4 7.6

Peak Hour Factor 0.89 0.89 0.89 0.78 0.78 0.78 0.76 0.76 0.76 0.78 0.78 0.78

Heavy Vehicles (%) 8% 3% 17% 0% 3% 0% 5% 9% 5% 0% 0% 0%

Adj. Flow (vph) 16 334 29 13 303 22 59 16 29 40 9 21

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 379 0 0 338 0 0 104 0 0 70 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 34.8% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

6: Stow Rd./Middle Rd. & Massachusetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 2

Intersection

Int Delay, s/veh 3.7

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 14 297 26 10 236 17 45 12 22 31 7 16

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 89 89 89 78 78 78 76 76 76 78 78 78

Heavy Vehicles, % 8 3 17 0 3 0 5 9 5 0 0 0

Mvmt Flow 16 334 29 13 303 22 59 16 29 40 9 21

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 324 0 0 363 0 0 734 730 348 741 733 313

          Stage 1 - - - - - - 380 380 - 339 339 -

          Stage 2 - - - - - - 354 350 - 402 394 -

Critical Hdwy 4.18 - - 4.1 - - 7.15 6.59 6.25 7.1 6.5 6.2

Critical Hdwy Stg 1 - - - - - - 6.15 5.59 - 6.1 5.5 -

Critical Hdwy Stg 2 - - - - - - 6.15 5.59 - 6.1 5.5 -

Follow-up Hdwy 2.272 - - 2.2 - - 3.545 4.081 3.345 3.5 4 3.3

Pot Cap-1 Maneuver 1203 - - 1207 - - 332 341 688 335 350 732

          Stage 1 - - - - - - 636 602 - 680 643 -

          Stage 2 - - - - - - 657 621 - 629 609 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1203 - - 1207 - - 309 331 688 302 340 732

Mov Cap-2 Maneuver - - - - - - 309 331 - 302 340 -

          Stage 1 - - - - - - 625 592 - 668 635 -

          Stage 2 - - - - - - 621 613 - 576 599 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.3 0.3 18.5 16.9

HCM LOS C C

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 369 1203 - - 1207 - - 372

HCM Lane V/C Ratio 0.282 0.013 - - 0.011 - - 0.186

HCM Control Delay (s) 18.5 8 0 - 8 0 - 16.9

HCM Lane LOS C A A - A A - C

HCM 95th %tile Q(veh) 1.1 0 - - 0 - - 0.7



Lanes, Volumes, Timings

14: Stow Rd. & Sheriff's Meadow 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 0 1 0 1 1 0 76 0 0 42 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.932 0.932 0.998

Flt Protected 0.976

Satd. Flow (prot) 0 1152 0 0 1771 0 0 1827 0 0 1758 0

Flt Permitted 0.976

Satd. Flow (perm) 0 1152 0 0 1771 0 0 1827 0 0 1758 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 499 490 1249 987

Travel Time (s) 11.3 11.1 28.4 22.4

Peak Hour Factor 0.25 0.25 0.25 0.50 0.50 0.50 0.85 0.85 0.85 0.67 0.67 0.67

Heavy Vehicles (%) 100% 0% 0% 0% 0% 0% 0% 4% 0% 0% 8% 0%

Adj. Flow (vph) 4 0 4 0 2 2 0 89 0 0 63 1

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 8 0 0 4 0 0 89 0 0 64 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 14.0% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

14: Stow Rd. & Sheriff's Meadow 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 0.7

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 1 0 1 0 1 1 0 76 0 0 42 1

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 25 25 25 50 50 50 85 85 85 67 67 67

Heavy Vehicles, % 100 0 0 0 0 0 0 4 0 0 8 0

Mvmt Flow 4 0 4 0 2 2 0 89 0 0 63 1

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 154 152 63 154 153 89 64 0 0 89 0 0

          Stage 1 63 63 - 89 89 - - - - - - -

          Stage 2 91 89 - 65 64 - - - - - - -

Critical Hdwy 8.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 7.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 7.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 4.4 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 635 743 1007 817 742 975 1551 - - 1519 - -

          Stage 1 751 846 - 923 825 - - - - - - -

          Stage 2 722 825 - 951 846 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 632 743 1007 814 742 975 1551 - - 1519 - -

Mov Cap-2 Maneuver 632 743 - 814 742 - - - - - - -

          Stage 1 751 846 - 923 825 - - - - - - -

          Stage 2 719 825 - 947 846 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 9.7 9.3 0 0

HCM LOS A A

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1551 - - 777 843 1519 - -

HCM Lane V/C Ratio - - - 0.01 0.005 - - -

HCM Control Delay (s) 0 - - 9.7 9.3 0 - -

HCM Lane LOS A - - A A A - -

HCM 95th %tile Q(veh) 0 - - 0 0 0 - -



Lanes, Volumes, Timings

11: Burroughs Rd. & Stow Rd. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 13 32 0 1 7 13 0 43 14 3 36 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.914 0.967 0.979

Flt Protected 0.986 0.998 0.997

Satd. Flow (prot) 0 1793 0 0 1640 0 0 1802 0 0 1754 0

Flt Permitted 0.986 0.998 0.997

Satd. Flow (perm) 0 1793 0 0 1640 0 0 1802 0 0 1754 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 375 418 229 1249

Travel Time (s) 8.5 9.5 5.2 28.4

Peak Hour Factor 0.88 0.88 0.88 0.68 0.68 0.68 0.63 0.63 0.63 0.79 0.79 0.79

Heavy Vehicles (%) 8% 3% 0% 0% 17% 0% 0% 0% 8% 50% 3% 0%

Adj. Flow (vph) 15 36 0 1 10 19 0 68 22 4 46 9

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 51 0 0 30 0 0 90 0 0 59 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 18.6% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

11: Burroughs Rd. & Stow Rd. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 3.6

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 13 32 0 1 7 13 0 43 14 3 36 7

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 88 88 68 68 68 63 63 63 79 79 79

Heavy Vehicles, % 8 3 0 0 17 0 0 0 8 50 3 0

Mvmt Flow 15 36 0 1 10 19 0 68 22 4 46 9

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 152 148 50 155 141 79 54 0 0 90 0 0

          Stage 1 58 58 - 79 79 - - - - - - -

          Stage 2 94 90 - 76 62 - - - - - - -

Critical Hdwy 7.18 6.53 6.2 7.1 6.67 6.2 4.1 - - 4.6 - -

Critical Hdwy Stg 1 6.18 5.53 - 6.1 5.67 - - - - - - -

Critical Hdwy Stg 2 6.18 5.53 - 6.1 5.67 - - - - - - -

Follow-up Hdwy 3.572 4.027 3.3 3.5 4.153 3.3 2.2 - - 2.65 - -

Pot Cap-1 Maneuver 802 742 1024 816 723 987 1564 - - 1251 - -

          Stage 1 939 845 - 935 801 - - - - - - -

          Stage 2 898 818 - 938 815 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 776 740 1024 784 721 987 1564 - - 1251 - -

Mov Cap-2 Maneuver 776 740 - 784 721 - - - - - - -

          Stage 1 939 842 - 935 801 - - - - - - -

          Stage 2 869 818 - 895 813 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 10.2 9.3 0 0.5

HCM LOS B A

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1564 - - 750 869 1251 - -

HCM Lane V/C Ratio - - - 0.068 0.036 0.003 - -

HCM Control Delay (s) 0 - - 10.2 9.3 7.9 0 -

HCM Lane LOS A - - B A A A -

HCM 95th %tile Q(veh) 0 - - 0.2 0.1 0 - -



Lanes, Volumes, Timings
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 51 42 0 3 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.921

Flt Protected 0.980

Satd. Flow (prot) 0 1863 1900 0 1715 0

Flt Permitted 0.980

Satd. Flow (perm) 0 1863 1900 0 1715 0

Link Speed (mph) 30 30 30

Link Distance (ft) 547 616 609

Travel Time (s) 12.4 14.0 13.8

Peak Hour Factor 0.62 0.62 0.70 0.70 0.42 0.42

Heavy Vehicles (%) 0% 2% 0% 0% 0% 0%

Adj. Flow (vph) 0 82 60 0 7 10

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 82 60 0 17 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left Right Left Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 0.9

 

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 0 51 42 0 3 4

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 62 62 70 70 42 42

Heavy Vehicles, % 0 2 0 0 0 0

Mvmt Flow 0 82 60 0 7 10

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 60 0 - 0 142 60

          Stage 1 - - - - 60 -

          Stage 2 - - - - 82 -

Critical Hdwy 4.1 - - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy 2.2 - - - 3.5 3.3

Pot Cap-1 Maneuver 1556 - - - 856 1011

          Stage 1 - - - - 968 -

          Stage 2 - - - - 946 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1556 - - - 856 1011

Mov Cap-2 Maneuver - - - - 856 -

          Stage 1 - - - - 968 -

          Stage 2 - - - - 946 -

 

Approach EB WB SB

HCM Control Delay, s 0 0 8.9

HCM LOS A

 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1556 - - - 938

HCM Lane V/C Ratio - - - - 0.018

HCM Control Delay (s) 0 - - - 8.9

HCM Lane LOS A - - - A

HCM 95th %tile Q(veh) 0 - - - 0.1



Lanes, Volumes, Timings
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 392 57 20 294 12 83 1 9 56 4 25

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.983 0.995 0.987 0.960

Flt Protected 0.998 0.997 0.957 0.968

Satd. Flow (prot) 0 1799 0 0 1845 0 0 1795 0 0 1688 0

Flt Permitted 0.998 0.997 0.957 0.968

Satd. Flow (perm) 0 1799 0 0 1845 0 0 1795 0 0 1688 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 329 416 467 306

Travel Time (s) 7.5 9.5 10.6 7.0

Peak Hour Factor 0.82 0.82 0.82 0.81 0.81 0.81 0.83 0.83 0.83 0.78 0.78 0.78

Heavy Vehicles (%) 0% 4% 2% 6% 2% 0% 0% 0% 0% 0% 100% 0%

Adj. Flow (vph) 18 478 70 25 363 15 100 1 11 72 5 32

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 566 0 0 403 0 0 112 0 0 109 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 42.0% ICU Level of Service A

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 6.4

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 15 392 57 20 294 12 83 1 9 56 4 25

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 82 82 82 81 81 81 83 83 83 78 78 78

Heavy Vehicles, % 0 4 2 6 2 0 0 0 0 0 100 0

Mvmt Flow 18 478 70 25 363 15 100 1 11 72 5 32

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 378 0 0 548 0 0 987 976 513 975 1004 370

          Stage 1 - - - - - - 549 549 - 420 420 -

          Stage 2 - - - - - - 438 427 - 555 584 -

Critical Hdwy 4.1 - - 4.16 - - 7.1 6.5 6.2 7.1 7.5 6.2

Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 6.5 -

Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 6.5 -

Follow-up Hdwy 2.2 - - 2.254 - - 3.5 4 3.3 3.5 4.9 3.3

Pot Cap-1 Maneuver 1192 - - 1002 - - 228 253 565 233 166 680

          Stage 1 - - - - - - 524 520 - 615 452 -

          Stage 2 - - - - - - 601 589 - 520 371 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1192 - - 1002 - - 203 240 565 218 157 680

Mov Cap-2 Maneuver - - - - - - 203 240 - 218 157 -

          Stage 1 - - - - - - 512 509 - 601 438 -

          Stage 2 - - - - - - 548 570 - 498 363 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.3 0.5 38.1 27.6

HCM LOS E D

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 217 1192 - - 1002 - - 266

HCM Lane V/C Ratio 0.516 0.015 - - 0.025 - - 0.41

HCM Control Delay (s) 38.1 8.1 0 - 8.7 0 - 27.6

HCM Lane LOS E A A - A A - D

HCM 95th %tile Q(veh) 2.7 0 - - 0.1 - - 1.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 375 28 11 265 19 49 13 24 34 8 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.991 0.991 0.962 0.960

Flt Protected 0.998 0.998 0.972 0.972

Satd. Flow (prot) 0 1805 0 0 1830 0 0 1682 0 0 1773 0

Flt Permitted 0.998 0.998 0.972 0.972

Satd. Flow (perm) 0 1805 0 0 1830 0 0 1682 0 0 1773 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1062 463 987 333

Travel Time (s) 24.1 10.5 22.4 7.6

Peak Hour Factor 0.89 0.89 0.89 0.78 0.78 0.78 0.76 0.76 0.76 0.78 0.78 0.78

Heavy Vehicles (%) 8% 3% 17% 0% 3% 0% 5% 9% 5% 0% 0% 0%

Parking  (#/hr) 0

Adj. Flow (vph) 17 421 31 14 340 24 64 17 32 44 10 23

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 469 0 0 378 0 0 113 0 0 77 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15
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6: Stow Rd./Middle Rd. & Massachusetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 2

Intersection

Int Delay, s/veh 4.4

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 15 375 28 11 265 19 49 13 24 34 8 18

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 89 89 89 78 78 78 76 76 76 78 78 78

Heavy Vehicles, % 8 3 17 0 3 0 5 9 5 0 0 0

Mvmt Flow 17 421 31 14 340 24 64 17 32 44 10 23

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 364 0 0 453 0 0 868 863 437 875 867 352

          Stage 1 - - - - - - 471 471 - 380 380 -

          Stage 2 - - - - - - 397 392 - 495 487 -

Critical Hdwy 4.18 - - 4.1 - - 7.15 6.59 6.25 7.1 6.5 6.2

Critical Hdwy Stg 1 - - - - - - 6.15 5.59 - 6.1 5.5 -

Critical Hdwy Stg 2 - - - - - - 6.15 5.59 - 6.1 5.5 -

Follow-up Hdwy 2.272 - - 2.2 - - 3.545 4.081 3.345 3.5 4 3.3

Pot Cap-1 Maneuver 1162 - - 1118 - - 269 285 613 272 293 696

          Stage 1 - - - - - - 568 548 - 646 617 -

          Stage 2 - - - - - - 623 594 - 560 554 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1162 - - 1118 - - 246 275 613 239 283 696

Mov Cap-2 Maneuver - - - - - - 246 275 - 239 283 -

          Stage 1 - - - - - - 557 537 - 633 607 -

          Stage 2 - - - - - - 583 584 - 504 543 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.3 0.3 24 20.7

HCM LOS C C

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 301 1162 - - 1118 - - 306

HCM Lane V/C Ratio 0.376 0.015 - - 0.013 - - 0.251

HCM Control Delay (s) 24 8.1 0 - 8.3 0 - 20.7

HCM Lane LOS C A A - A A - C

HCM 95th %tile Q(veh) 1.7 0 - - 0 - - 1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 0 1 0 1 1 0 82 0 0 45 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.932 0.932 0.998

Flt Protected 0.976

Satd. Flow (prot) 0 1152 0 0 1771 0 0 1827 0 0 1758 0

Flt Permitted 0.976

Satd. Flow (perm) 0 1152 0 0 1771 0 0 1827 0 0 1758 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 499 490 1249 987

Travel Time (s) 11.3 11.1 28.4 22.4

Peak Hour Factor 0.25 0.25 0.25 0.50 0.50 0.50 0.85 0.85 0.85 0.67 0.67 0.67

Heavy Vehicles (%) 100% 0% 0% 0% 0% 0% 0% 4% 0% 0% 8% 0%

Adj. Flow (vph) 4 0 4 0 2 2 0 96 0 0 67 1

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 8 0 0 4 0 0 96 0 0 68 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 14.3% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

14: Stow Rd. & Sheriff's Meadow 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 2

Intersection

Int Delay, s/veh 0.7

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 1 0 1 0 1 1 0 82 0 0 45 1

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 25 25 25 50 50 50 85 85 85 67 67 67

Heavy Vehicles, % 100 0 0 0 0 0 0 4 0 0 8 0

Mvmt Flow 4 0 4 0 2 2 0 96 0 0 67 1

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 166 164 68 166 165 96 69 0 0 96 0 0

          Stage 1 68 68 - 96 96 - - - - - - -

          Stage 2 98 96 - 70 69 - - - - - - -

Critical Hdwy 8.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 7.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 7.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 4.4 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 622 732 1001 803 731 966 1545 - - 1510 - -

          Stage 1 746 842 - 916 819 - - - - - - -

          Stage 2 716 819 - 945 841 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 619 732 1001 800 731 966 1545 - - 1510 - -

Mov Cap-2 Maneuver 619 732 - 800 731 - - - - - - -

          Stage 1 746 842 - 916 819 - - - - - - -

          Stage 2 713 819 - 941 841 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 9.8 9.3 0 0

HCM LOS A A

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1545 - - 765 832 1510 - -

HCM Lane V/C Ratio - - - 0.01 0.005 - - -

HCM Control Delay (s) 0 - - 9.8 9.3 0 - -

HCM Lane LOS A - - A A A - -

HCM 95th %tile Q(veh) 0 - - 0 0 0 - -



Lanes, Volumes, Timings

11: Burroughs Rd. & Stow Rd. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 35 0 1 8 14 0 46 15 4 39 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.917 0.967 0.979

Flt Protected 0.986 0.999 0.996

Satd. Flow (prot) 0 1794 0 0 1642 0 0 1802 0 0 1744 0

Flt Permitted 0.986 0.999 0.996

Satd. Flow (perm) 0 1794 0 0 1642 0 0 1802 0 0 1744 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 375 418 229 1249

Travel Time (s) 8.5 9.5 5.2 28.4

Peak Hour Factor 0.88 0.88 0.88 0.68 0.68 0.68 0.63 0.63 0.63 0.79 0.79 0.79

Heavy Vehicles (%) 8% 3% 0% 0% 17% 0% 0% 0% 8% 50% 3% 0%

Adj. Flow (vph) 16 40 0 1 12 21 0 73 24 5 49 10

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 56 0 0 34 0 0 97 0 0 64 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 20.6% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

11: Burroughs Rd. & Stow Rd. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 2

Intersection

Int Delay, s/veh 3.7

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 14 35 0 1 8 14 0 46 15 4 39 8

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 88 88 68 68 68 63 63 63 79 79 79

Heavy Vehicles, % 8 3 0 0 17 0 0 0 8 50 3 0

Mvmt Flow 16 40 0 1 12 21 0 73 24 5 49 10

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 166 162 54 169 155 85 59 0 0 97 0 0

          Stage 1 65 65 - 85 85 - - - - - - -

          Stage 2 101 97 - 84 70 - - - - - - -

Critical Hdwy 7.18 6.53 6.2 7.1 6.67 6.2 4.1 - - 4.6 - -

Critical Hdwy Stg 1 6.18 5.53 - 6.1 5.67 - - - - - - -

Critical Hdwy Stg 2 6.18 5.53 - 6.1 5.67 - - - - - - -

Follow-up Hdwy 3.572 4.027 3.3 3.5 4.153 3.3 2.2 - - 2.65 - -

Pot Cap-1 Maneuver 785 729 1019 799 710 980 1558 - - 1243 - -

          Stage 1 931 839 - 928 796 - - - - - - -

          Stage 2 891 813 - 929 808 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 756 726 1019 763 707 980 1558 - - 1243 - -

Mov Cap-2 Maneuver 756 726 - 763 707 - - - - - - -

          Stage 1 931 836 - 928 796 - - - - - - -

          Stage 2 859 813 - 881 805 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 10.3 9.4 0 0.6

HCM LOS B A

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1558 - - 734 855 1243 - -

HCM Lane V/C Ratio - - - 0.076 0.04 0.004 - -

HCM Control Delay (s) 0 - - 10.3 9.4 7.9 0 -

HCM Lane LOS A - - B A A A -

HCM 95th %tile Q(veh) 0 - - 0.2 0.1 0 - -



Lanes, Volumes, Timings

18: Burroughs Rd. & Priests Ln. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 55 45 0 4 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.926

Flt Protected 0.978

Satd. Flow (prot) 0 1863 1900 0 1721 0

Flt Permitted 0.978

Satd. Flow (perm) 0 1863 1900 0 1721 0

Link Speed (mph) 30 30 30

Link Distance (ft) 547 616 609

Travel Time (s) 12.4 14.0 13.8

Peak Hour Factor 0.62 0.62 0.70 0.70 0.42 0.42

Heavy Vehicles (%) 0% 2% 0% 0% 0% 0%

Adj. Flow (vph) 0 89 64 0 10 12

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 89 64 0 22 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left Right Left Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

18: Burroughs Rd. & Priests Ln. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 2

Intersection

Int Delay, s/veh 1.1

 

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 0 55 45 0 4 5

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 62 62 70 70 42 42

Heavy Vehicles, % 0 2 0 0 0 0

Mvmt Flow 0 89 64 0 10 12

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 64 0 - 0 153 64

          Stage 1 - - - - 64 -

          Stage 2 - - - - 89 -

Critical Hdwy 4.1 - - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy 2.2 - - - 3.5 3.3

Pot Cap-1 Maneuver 1551 - - - 843 1006

          Stage 1 - - - - 964 -

          Stage 2 - - - - 940 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1551 - - - 843 1006

Mov Cap-2 Maneuver - - - - 843 -

          Stage 1 - - - - 964 -

          Stage 2 - - - - 940 -

 

Approach EB WB SB

HCM Control Delay, s 0 0 9

HCM LOS A

 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1551 - - - 926

HCM Lane V/C Ratio - - - - 0.023

HCM Control Delay (s) 0 - - - 9

HCM Lane LOS A - - - A

HCM 95th %tile Q(veh) 0 - - - 0.1



Lanes, Volumes, Timings

4: Burroughs Rd./Hill Rd. & Massachusetts Ave./Massachussetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 398 57 20 322 12 83 1 9 56 4 25

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.984 0.995 0.987 0.960

Flt Protected 0.998 0.997 0.957 0.968

Satd. Flow (prot) 0 1801 0 0 1845 0 0 1795 0 0 1688 0

Flt Permitted 0.998 0.997 0.957 0.968

Satd. Flow (perm) 0 1801 0 0 1845 0 0 1795 0 0 1688 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 329 416 467 306

Travel Time (s) 7.5 9.5 10.6 7.0

Peak Hour Factor 0.82 0.82 0.82 0.81 0.81 0.81 0.83 0.83 0.83 0.78 0.78 0.78

Heavy Vehicles (%) 0% 4% 2% 6% 2% 0% 0% 0% 0% 0% 100% 0%

Adj. Flow (vph) 18 485 70 25 398 15 100 1 11 72 5 32

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 573 0 0 438 0 0 112 0 0 109 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 42.6% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

4: Burroughs Rd./Hill Rd. & Massachusetts Ave./Massachussetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 6.9

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 15 398 57 20 322 12 83 1 9 56 4 25

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 82 82 82 81 81 81 83 83 83 78 78 78

Heavy Vehicles, % 0 4 2 6 2 0 0 0 0 0 100 0

Mvmt Flow 18 485 70 25 398 15 100 1 11 72 5 32

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 412 0 0 555 0 0 1030 1019 520 1017 1045 405

          Stage 1 - - - - - - 557 557 - 454 454 -

          Stage 2 - - - - - - 473 462 - 563 591 -

Critical Hdwy 4.1 - - 4.16 - - 7.1 6.5 6.2 7.1 7.5 6.2

Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 6.5 -

Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 6.5 -

Follow-up Hdwy 2.2 - - 2.254 - - 3.5 4 3.3 3.5 4.9 3.3

Pot Cap-1 Maneuver 1158 - - 996 - - 214 239 560 218 156 650

          Stage 1 - - - - - - 518 515 - 589 434 -

          Stage 2 - - - - - - 576 568 - 514 368 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1158 - - 996 - - 190 226 560 204 147 650

Mov Cap-2 Maneuver - - - - - - 190 226 - 204 147 -

          Stage 1 - - - - - - 506 503 - 575 420 -

          Stage 2 - - - - - - 523 549 - 491 360 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.3 0.5 42.6 30.1

HCM LOS E D

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 203 1158 - - 996 - - 250

HCM Lane V/C Ratio 0.552 0.016 - - 0.025 - - 0.436

HCM Control Delay (s) 42.6 8.2 0 - 8.7 0 - 30.1

HCM Lane LOS E A A - A A - D

HCM 95th %tile Q(veh) 2.9 0 - - 0.1 - - 2.1



Lanes, Volumes, Timings

21: Site Driveway & Massachusetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 1

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 418 6 3 332 28 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.998 0.953

Flt Protected 0.968

Satd. Flow (prot) 1859 0 0 1863 1718 0

Flt Permitted 0.968

Satd. Flow (perm) 1859 0 0 1863 1718 0

Link Speed (mph) 30 30 30

Link Distance (ft) 107 955 362

Travel Time (s) 2.4 21.7 8.2

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 454 7 3 361 30 16

Shared Lane Traffic (%)

Lane Group Flow (vph) 461 0 0 364 46 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 9 15 15 9

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 32.4% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

21: Site Driveway & Massachusetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 0.9

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 418 6 3 332 28 15

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 454 7 3 361 30 16

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 461 0 825 458

          Stage 1 - - - - 458 -

          Stage 2 - - - - 367 -

Critical Hdwy - - 4.12 - 6.42 6.22

Critical Hdwy Stg 1 - - - - 5.42 -

Critical Hdwy Stg 2 - - - - 5.42 -

Follow-up Hdwy - - 2.218 - 3.518 3.318

Pot Cap-1 Maneuver - - 1100 - 342 603

          Stage 1 - - - - 637 -

          Stage 2 - - - - 701 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1100 - 341 603

Mov Cap-2 Maneuver - - - - 341 -

          Stage 1 - - - - 637 -

          Stage 2 - - - - 699 -

 

Approach EB WB NB

HCM Control Delay, s 0 0.1 15.1

HCM LOS C

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 402 - - 1100 -

HCM Lane V/C Ratio 0.116 - - 0.003 -

HCM Control Delay (s) 15.1 - - 8.3 0

HCM Lane LOS C - - A A

HCM 95th %tile Q(veh) 0.4 - - 0 -



Lanes, Volumes, Timings

6: Stow Rd./Middle Rd. & Massachusetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 389 29 11 268 19 49 13 24 34 8 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.991 0.992 0.962 0.960

Flt Protected 0.998 0.998 0.972 0.972

Satd. Flow (prot) 0 1805 0 0 1832 0 0 1682 0 0 1773 0

Flt Permitted 0.998 0.998 0.972 0.972

Satd. Flow (perm) 0 1805 0 0 1832 0 0 1682 0 0 1773 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 955 463 987 333

Travel Time (s) 21.7 10.5 22.4 7.6

Peak Hour Factor 0.89 0.89 0.89 0.78 0.78 0.78 0.76 0.76 0.76 0.78 0.78 0.78

Heavy Vehicles (%) 8% 3% 17% 0% 3% 0% 5% 9% 5% 0% 0% 0%

Adj. Flow (vph) 17 437 33 14 344 24 64 17 32 44 10 23

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 487 0 0 382 0 0 113 0 0 77 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 40.8% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

6: Stow Rd./Middle Rd. & Massachusetts Ave. 12/10/2016
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Intersection

Int Delay, s/veh 4.5

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 15 389 29 11 268 19 49 13 24 34 8 18

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 89 89 89 78 78 78 76 76 76 78 78 78

Heavy Vehicles, % 8 3 17 0 3 0 5 9 5 0 0 0

Mvmt Flow 17 437 33 14 344 24 64 17 32 44 10 23

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 368 0 0 470 0 0 888 883 453 895 887 356

          Stage 1 - - - - - - 487 487 - 384 384 -

          Stage 2 - - - - - - 401 396 - 511 503 -

Critical Hdwy 4.18 - - 4.1 - - 7.15 6.59 6.25 7.1 6.5 6.2

Critical Hdwy Stg 1 - - - - - - 6.15 5.59 - 6.1 5.5 -

Critical Hdwy Stg 2 - - - - - - 6.15 5.59 - 6.1 5.5 -

Follow-up Hdwy 2.272 - - 2.2 - - 3.545 4.081 3.345 3.5 4 3.3

Pot Cap-1 Maneuver 1158 - - 1102 - - 261 277 601 264 285 693

          Stage 1 - - - - - - 556 539 - 643 615 -

          Stage 2 - - - - - - 620 592 - 549 545 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1158 - - 1102 - - 238 267 601 231 275 693

Mov Cap-2 Maneuver - - - - - - 238 267 - 231 275 -

          Stage 1 - - - - - - 545 528 - 630 605 -

          Stage 2 - - - - - - 580 583 - 493 534 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.3 0.3 24.9 21.3

HCM LOS C C

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 292 1158 - - 1102 - - 297

HCM Lane V/C Ratio 0.388 0.015 - - 0.013 - - 0.259

HCM Control Delay (s) 24.9 8.2 0 - 8.3 0 - 21.3

HCM Lane LOS C A A - A A - C

HCM 95th %tile Q(veh) 1.8 0 - - 0 - - 1



Lanes, Volumes, Timings

14: Stow Rd. & Sheriff's Meadow 12/10/2016
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 0 1 0 1 1 0 82 0 0 46 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.932 0.932 0.998

Flt Protected 0.976

Satd. Flow (prot) 0 1152 0 0 1771 0 0 1827 0 0 1758 0

Flt Permitted 0.976

Satd. Flow (perm) 0 1152 0 0 1771 0 0 1827 0 0 1758 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 499 490 1249 987

Travel Time (s) 11.3 11.1 28.4 22.4

Peak Hour Factor 0.25 0.25 0.25 0.50 0.50 0.50 0.85 0.85 0.85 0.67 0.67 0.67

Heavy Vehicles (%) 100% 0% 0% 0% 0% 0% 0% 4% 0% 0% 8% 0%

Adj. Flow (vph) 4 0 4 0 2 2 0 96 0 0 69 1

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 8 0 0 4 0 0 96 0 0 70 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 14.3% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

14: Stow Rd. & Sheriff's Meadow 12/10/2016
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Page 2

Intersection

Int Delay, s/veh 0.6

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 1 0 1 0 1 1 0 82 0 0 46 1

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 25 25 25 50 50 50 85 85 85 67 67 67

Heavy Vehicles, % 100 0 0 0 0 0 0 4 0 0 8 0

Mvmt Flow 4 0 4 0 2 2 0 96 0 0 69 1

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 167 165 69 167 166 96 70 0 0 96 0 0

          Stage 1 69 69 - 96 96 - - - - - - -

          Stage 2 98 96 - 71 70 - - - - - - -

Critical Hdwy 8.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 7.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 7.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 4.4 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 621 731 1000 802 730 966 1544 - - 1510 - -

          Stage 1 745 841 - 916 819 - - - - - - -

          Stage 2 716 819 - 944 841 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 618 731 1000 799 730 966 1544 - - 1510 - -

Mov Cap-2 Maneuver 618 731 - 799 730 - - - - - - -

          Stage 1 745 841 - 916 819 - - - - - - -

          Stage 2 713 819 - 940 841 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 9.8 9.3 0 0

HCM LOS A A

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1544 - - 764 832 1510 - -

HCM Lane V/C Ratio - - - 0.01 0.005 - - -

HCM Control Delay (s) 0 - - 9.8 9.3 0 - -

HCM Lane LOS A - - A A A - -

HCM 95th %tile Q(veh) 0 - - 0 0 0 - -



Lanes, Volumes, Timings

11: Burroughs Rd. & Stow Rd. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 14 35 0 1 8 14 0 46 15 4 40 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.917 0.967 0.980

Flt Protected 0.986 0.999 0.996

Satd. Flow (prot) 0 1794 0 0 1642 0 0 1802 0 0 1748 0

Flt Permitted 0.986 0.999 0.996

Satd. Flow (perm) 0 1794 0 0 1642 0 0 1802 0 0 1748 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 375 418 229 1249

Travel Time (s) 8.5 9.5 5.2 28.4

Peak Hour Factor 0.88 0.88 0.88 0.68 0.68 0.68 0.63 0.63 0.63 0.79 0.79 0.79

Heavy Vehicles (%) 8% 3% 0% 0% 17% 0% 0% 0% 8% 50% 3% 0%

Adj. Flow (vph) 16 40 0 1 12 21 0 73 24 5 51 10

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 56 0 0 34 0 0 97 0 0 66 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 20.6% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

11: Burroughs Rd. & Stow Rd. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 3.7

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 14 35 0 1 8 14 0 46 15 4 40 8

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 88 88 88 68 68 68 63 63 63 79 79 79

Heavy Vehicles, % 8 3 0 0 17 0 0 0 8 50 3 0

Mvmt Flow 16 40 0 1 12 21 0 73 24 5 51 10

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 167 163 56 171 156 85 61 0 0 97 0 0

          Stage 1 66 66 - 85 85 - - - - - - -

          Stage 2 101 97 - 86 71 - - - - - - -

Critical Hdwy 7.18 6.53 6.2 7.1 6.67 6.2 4.1 - - 4.6 - -

Critical Hdwy Stg 1 6.18 5.53 - 6.1 5.67 - - - - - - -

Critical Hdwy Stg 2 6.18 5.53 - 6.1 5.67 - - - - - - -

Follow-up Hdwy 3.572 4.027 3.3 3.5 4.153 3.3 2.2 - - 2.65 - -

Pot Cap-1 Maneuver 784 728 1016 797 709 980 1555 - - 1243 - -

          Stage 1 930 838 - 928 796 - - - - - - -

          Stage 2 891 813 - 927 807 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 755 725 1016 761 706 980 1555 - - 1243 - -

Mov Cap-2 Maneuver 755 725 - 761 706 - - - - - - -

          Stage 1 930 835 - 928 796 - - - - - - -

          Stage 2 859 813 - 879 804 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 10.3 9.4 0 0.6

HCM LOS B A

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1555 - - 733 854 1243 - -

HCM Lane V/C Ratio - - - 0.076 0.04 0.004 - -

HCM Control Delay (s) 0 - - 10.3 9.4 7.9 0 -

HCM Lane LOS A - - B A A A -

HCM 95th %tile Q(veh) 0 - - 0.2 0.1 0 - -



Lanes, Volumes, Timings
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 0 55 45 0 4 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.926

Flt Protected 0.978

Satd. Flow (prot) 0 1863 1900 0 1721 0

Flt Permitted 0.978

Satd. Flow (perm) 0 1863 1900 0 1721 0

Link Speed (mph) 30 30 30

Link Distance (ft) 547 616 609

Travel Time (s) 12.4 14.0 13.8

Peak Hour Factor 0.62 0.62 0.70 0.70 0.42 0.42

Heavy Vehicles (%) 0% 2% 0% 0% 0% 0%

Adj. Flow (vph) 0 89 64 0 10 12

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 89 64 0 22 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left Right Left Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 1.1

 

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 0 55 45 0 4 5

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 62 62 70 70 42 42

Heavy Vehicles, % 0 2 0 0 0 0

Mvmt Flow 0 89 64 0 10 12

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 64 0 - 0 153 64

          Stage 1 - - - - 64 -

          Stage 2 - - - - 89 -

Critical Hdwy 4.1 - - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy 2.2 - - - 3.5 3.3

Pot Cap-1 Maneuver 1551 - - - 843 1006

          Stage 1 - - - - 964 -

          Stage 2 - - - - 940 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1551 - - - 843 1006

Mov Cap-2 Maneuver - - - - 843 -

          Stage 1 - - - - 964 -

          Stage 2 - - - - 940 -

 

Approach EB WB SB

HCM Control Delay, s 0 0 9

HCM LOS A

 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1551 - - - 926

HCM Lane V/C Ratio - - - - 0.023

HCM Control Delay (s) 0 - - - 9

HCM Lane LOS A - - - A

HCM 95th %tile Q(veh) 0 - - - 0.1



Lanes, Volumes, Timings
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 35 349 72 14 332 14 68 4 9 6 3 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.979 0.995 0.985 0.903

Flt Protected 0.996 0.998 0.960 0.991

Satd. Flow (prot) 0 1847 0 0 1869 0 0 1767 0 0 1700 0

Flt Permitted 0.996 0.998 0.960 0.991

Satd. Flow (perm) 0 1847 0 0 1869 0 0 1767 0 0 1700 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 329 416 467 306

Travel Time (s) 7.5 9.5 10.6 7.0

Peak Hour Factor 0.86 0.86 0.86 0.97 0.97 0.97 0.56 0.56 0.56 0.93 0.93 0.93

Heavy Vehicles (%) 0% 0% 2% 0% 1% 0% 2% 0% 0% 0% 0% 0%

Adj. Flow (vph) 41 406 84 14 342 14 121 7 16 6 3 23

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 531 0 0 370 0 0 144 0 0 32 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 5.9

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 35 349 72 14 332 14 68 4 9 6 3 21

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 86 86 86 97 97 97 56 56 56 93 93 93

Heavy Vehicles, % 0 0 2 0 1 0 2 0 0 0 0 0

Mvmt Flow 41 406 84 14 342 14 121 7 16 6 3 23

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 357 0 0 490 0 0 920 915 448 919 949 349

          Stage 1 - - - - - - 529 529 - 378 378 -

          Stage 2 - - - - - - 391 386 - 541 571 -

Critical Hdwy 4.1 - - 4.1 - - 7.12 6.5 6.2 7.1 6.5 6.2

Critical Hdwy Stg 1 - - - - - - 6.12 5.5 - 6.1 5.5 -

Critical Hdwy Stg 2 - - - - - - 6.12 5.5 - 6.1 5.5 -

Follow-up Hdwy 2.2 - - 2.2 - - 3.518 4 3.3 3.5 4 3.3

Pot Cap-1 Maneuver 1213 - - 1084 - - 251 275 615 254 262 699

          Stage 1 - - - - - - 533 530 - 648 619 -

          Stage 2 - - - - - - 633 614 - 529 508 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1213 - - 1084 - - 229 258 615 231 246 699

Mov Cap-2 Maneuver - - - - - - 229 258 - 231 246 -

          Stage 1 - - - - - - 508 505 - 618 609 -

          Stage 2 - - - - - - 600 604 - 484 484 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.6 0.3 38 13.8

HCM LOS E B

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 248 1213 - - 1084 - - 440

HCM Lane V/C Ratio 0.583 0.034 - - 0.013 - - 0.073

HCM Control Delay (s) 38 8.1 0 - 8.4 0 - 13.8

HCM Lane LOS E A A - A A - B

HCM 95th %tile Q(veh) 3.3 0.1 - - 0 - - 0.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 15 313 26 11 303 35 29 13 12 23 4 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.990 0.987 0.971 0.964

Flt Protected 0.998 0.998 0.974 0.970

Satd. Flow (prot) 0 1855 0 0 1834 0 0 1797 0 0 1676 0

Flt Permitted 0.998 0.998 0.974 0.970

Satd. Flow (perm) 0 1855 0 0 1834 0 0 1797 0 0 1676 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1062 463 987 333

Travel Time (s) 24.1 10.5 22.4 7.6

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.78 0.78 0.78 0.69 0.69 0.69

Heavy Vehicles (%) 0% 1% 4% 0% 2% 3% 0% 0% 0% 5% 0% 11%

Adj. Flow (vph) 17 360 30 13 348 40 37 17 15 33 6 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 407 0 0 401 0 0 69 0 0 53 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 34.6% ICU Level of Service A

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 2.7

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 15 313 26 11 303 35 29 13 12 23 4 10

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 87 87 87 87 87 87 78 78 78 69 69 69

Heavy Vehicles, % 0 1 4 0 2 3 0 0 0 5 0 11

Mvmt Flow 17 360 30 13 348 40 37 17 15 33 6 14

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 389 0 0 390 0 0 813 823 375 819 818 368

          Stage 1 - - - - - - 409 409 - 394 394 -

          Stage 2 - - - - - - 404 414 - 425 424 -

Critical Hdwy 4.1 - - 4.1 - - 7.1 6.5 6.2 7.15 6.5 6.31

Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.15 5.5 -

Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.15 5.5 -

Follow-up Hdwy 2.2 - - 2.2 - - 3.5 4 3.3 3.545 4 3.399

Pot Cap-1 Maneuver 1181 - - 1180 - - 299 311 676 291 313 658

          Stage 1 - - - - - - 623 600 - 625 609 -

          Stage 2 - - - - - - 627 597 - 601 590 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1181 - - 1180 - - 281 301 676 266 303 658

Mov Cap-2 Maneuver - - - - - - 281 301 - 266 303 -

          Stage 1 - - - - - - 612 589 - 614 600 -

          Stage 2 - - - - - - 599 589 - 560 579 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.3 0.3 18.8 18.4

HCM LOS C C

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 329 1181 - - 1180 - - 322

HCM Lane V/C Ratio 0.21 0.015 - - 0.011 - - 0.167

HCM Control Delay (s) 18.8 8.1 0 - 8.1 0 - 18.4

HCM Lane LOS C A A - A A - C

HCM 95th %tile Q(veh) 0.8 0 - - 0 - - 0.6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 0 0 0 0 0 1 44 1 0 40 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.998 0.990

Flt Protected 0.950 0.999

Satd. Flow (prot) 0 1805 0 0 1900 0 0 1894 0 0 1830 0

Flt Permitted 0.950 0.999

Satd. Flow (perm) 0 1805 0 0 1900 0 0 1894 0 0 1830 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 499 490 1249 987

Travel Time (s) 11.3 11.1 28.4 22.4

Peak Hour Factor 0.25 0.25 0.25 0.25 0.25 0.25 0.77 0.77 0.77 0.81 0.81 0.81

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3% 0%

Adj. Flow (vph) 4 0 0 0 0 0 1 57 1 0 49 4

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 4 0 0 0 0 0 59 0 0 53 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 0.4

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 1 0 0 0 0 0 1 44 1 0 40 3

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 25 25 25 25 25 25 77 77 77 81 81 81

Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 3 0

Mvmt Flow 4 0 0 0 0 0 1 57 1 0 49 4

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 111 112 51 111 113 58 53 0 0 58 0 0

          Stage 1 51 51 - 60 60 - - - - - - -

          Stage 2 60 61 - 51 53 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 872 782 1023 872 781 1014 1566 - - 1559 - -

          Stage 1 967 856 - 957 849 - - - - - - -

          Stage 2 957 848 - 967 855 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 871 781 1023 871 780 1014 1566 - - 1559 - -

Mov Cap-2 Maneuver 871 781 - 871 780 - - - - - - -

          Stage 1 966 856 - 956 848 - - - - - - -

          Stage 2 956 847 - 967 855 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 9.2 0 0.2 0

HCM LOS A A

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1566 - - 871 - 1559 - -

HCM Lane V/C Ratio 0.001 - - 0.005 - - - -

HCM Control Delay (s) 7.3 0 - 9.2 0 0 - -

HCM Lane LOS A A - A A A - -

HCM 95th %tile Q(veh) 0 - - 0 - 0 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 6 18 0 23 42 12 1 31 10 6 26 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.979 0.968 0.976

Flt Protected 0.988 0.985 0.999 0.992

Satd. Flow (prot) 0 1877 0 0 1832 0 0 1837 0 0 1746 0

Flt Permitted 0.988 0.985 0.999 0.992

Satd. Flow (perm) 0 1877 0 0 1832 0 0 1837 0 0 1746 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 375 418 229 1249

Travel Time (s) 8.5 9.5 5.2 28.4

Peak Hour Factor 0.58 0.58 0.58 0.85 0.85 0.85 0.75 0.75 0.75 0.88 0.88 0.88

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 8% 0%

Adj. Flow (vph) 10 31 0 27 49 14 1 41 13 7 30 8

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 41 0 0 90 0 0 55 0 0 45 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15
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11: Burroughs Rd. & Stow Rd. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 2

Intersection

Int Delay, s/veh 5.9

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 6 18 0 23 42 12 1 31 10 6 26 7

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 58 58 58 85 85 85 75 75 75 88 88 88

Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 8 0

Mvmt Flow 10 31 0 27 49 14 1 41 13 7 30 8

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 129 104 34 114 102 48 38 0 0 55 0 0

          Stage 1 47 47 - 51 51 - - - - - - -

          Stage 2 82 57 - 63 51 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 849 790 1045 868 792 1027 1585 - - 1563 - -

          Stage 1 972 860 - 967 856 - - - - - - -

          Stage 2 931 851 - 953 856 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 794 785 1045 838 787 1027 1585 - - 1563 - -

Mov Cap-2 Maneuver 794 785 - 838 787 - - - - - - -

          Stage 1 971 856 - 966 855 - - - - - - -

          Stage 2 864 850 - 914 852 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 9.8 9.9 0.2 1.1

HCM LOS A A

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1585 - - 787 832 1563 - -

HCM Lane V/C Ratio 0.001 - - 0.053 0.109 0.004 - -

HCM Control Delay (s) 7.3 0 - 9.8 9.9 7.3 0 -

HCM Lane LOS A A - A A A A -

HCM 95th %tile Q(veh) 0 - - 0.2 0.4 0 - -



Lanes, Volumes, Timings

18: Burroughs Rd. & Priests Ln. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 1

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 4 57 53 1 3 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.998

Flt Protected 0.997 0.950

Satd. Flow (prot) 0 1894 1860 0 1805 0

Flt Permitted 0.997 0.950

Satd. Flow (perm) 0 1894 1860 0 1805 0

Link Speed (mph) 30 30 30

Link Distance (ft) 547 616 609

Travel Time (s) 12.4 14.0 13.8

Peak Hour Factor 0.93 0.93 0.78 0.78 0.25 0.25

Heavy Vehicles (%) 0% 0% 2% 0% 0% 0%

Adj. Flow (vph) 4 61 68 1 12 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 65 69 0 12 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left Right Left Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 16.3% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

18: Burroughs Rd. & Priests Ln. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 2

Intersection

Int Delay, s/veh 1

 

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 4 57 53 1 3 0

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 93 93 78 78 25 25

Heavy Vehicles, % 0 0 2 0 0 0

Mvmt Flow 4 61 68 1 12 0

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 69 0 - 0 139 69

          Stage 1 - - - - 69 -

          Stage 2 - - - - 70 -

Critical Hdwy 4.1 - - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy 2.2 - - - 3.5 3.3

Pot Cap-1 Maneuver 1545 - - - 859 1000

          Stage 1 - - - - 959 -

          Stage 2 - - - - 958 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1545 - - - 856 1000

Mov Cap-2 Maneuver - - - - 856 -

          Stage 1 - - - - 959 -

          Stage 2 - - - - 955 -

 

Approach EB WB SB

HCM Control Delay, s 0.5 0 9.3

HCM LOS A

 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1545 - - - 856

HCM Lane V/C Ratio 0.003 - - - 0.014

HCM Control Delay (s) 7.3 0 - - 9.3

HCM Lane LOS A A - - A

HCM 95th %tile Q(veh) 0 - - - 0



Lanes, Volumes, Timings

4: Burroughs Rd./Hill Rd. & Massachusetts Ave./Massachussetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 375 77 15 363 64 73 5 10 34 4 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.979 0.980 0.985 0.949

Flt Protected 0.996 0.998 0.960 0.973

Satd. Flow (prot) 0 1847 0 0 1843 0 0 1767 0 0 1754 0

Flt Permitted 0.996 0.998 0.960 0.973

Satd. Flow (perm) 0 1847 0 0 1843 0 0 1767 0 0 1754 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 329 416 467 306

Travel Time (s) 7.5 9.5 10.6 7.0

Peak Hour Factor 0.86 0.86 0.86 0.97 0.97 0.97 0.56 0.56 0.56 0.93 0.93 0.93

Heavy Vehicles (%) 0% 0% 2% 0% 1% 0% 2% 0% 0% 0% 0% 0%

Adj. Flow (vph) 44 436 90 15 374 66 130 9 18 37 4 25

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 570 0 0 455 0 0 157 0 0 66 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

4: Burroughs Rd./Hill Rd. & Massachusetts Ave./Massachussetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 9.4

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 38 375 77 15 363 64 73 5 10 34 4 23

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 86 86 86 97 97 97 56 56 56 93 93 93

Heavy Vehicles, % 0 0 2 0 1 0 2 0 0 0 0 0

Mvmt Flow 44 436 90 15 374 66 130 9 18 37 4 25

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 440 0 0 526 0 0 1022 1040 481 1021 1052 407

          Stage 1 - - - - - - 569 569 - 438 438 -

          Stage 2 - - - - - - 453 471 - 583 614 -

Critical Hdwy 4.1 - - 4.1 - - 7.12 6.5 6.2 7.1 6.5 6.2

Critical Hdwy Stg 1 - - - - - - 6.12 5.5 - 6.1 5.5 -

Critical Hdwy Stg 2 - - - - - - 6.12 5.5 - 6.1 5.5 -

Follow-up Hdwy 2.2 - - 2.2 - - 3.518 4 3.3 3.5 4 3.3

Pot Cap-1 Maneuver 1131 - - 1051 - - 214 232 589 217 228 648

          Stage 1 - - - - - - 507 509 - 601 582 -

          Stage 2 - - - - - - 586 563 - 502 486 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1131 - - 1051 - - 191 215 589 192 211 648

Mov Cap-2 Maneuver - - - - - - 191 215 - 192 211 -

          Stage 1 - - - - - - 479 480 - 567 571 -

          Stage 2 - - - - - - 549 552 - 451 459 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.6 0.3 61.7 23.2

HCM LOS F C

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 208 1131 - - 1051 - - 263

HCM Lane V/C Ratio 0.755 0.039 - - 0.015 - - 0.249

HCM Control Delay (s) 61.7 8.3 0 - 8.5 0 - 23.2

HCM Lane LOS F A A - A A - C

HCM 95th %tile Q(veh) 5.1 0.1 - - 0 - - 1



Lanes, Volumes, Timings

6: Stow Rd./Middle Rd. & Massachusetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 364 18 12 381 38 31 14 13 25 5 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.994 0.988 0.969 0.963

Flt Protected 0.998 0.999 0.974 0.970

Satd. Flow (prot) 0 1864 0 0 1838 0 0 1793 0 0 1674 0

Flt Permitted 0.998 0.999 0.974 0.970

Satd. Flow (perm) 0 1864 0 0 1838 0 0 1793 0 0 1674 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1062 463 987 333

Travel Time (s) 24.1 10.5 22.4 7.6

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.78 0.78 0.78 0.69 0.69 0.69

Heavy Vehicles (%) 0% 1% 4% 0% 2% 3% 0% 0% 0% 5% 0% 11%

Adj. Flow (vph) 18 418 21 14 438 44 40 18 17 36 7 16

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 457 0 0 496 0 0 75 0 0 59 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

6: Stow Rd./Middle Rd. & Massachusetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 3.1

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 16 364 18 12 381 38 31 14 13 25 5 11

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 87 87 87 87 87 87 78 78 78 69 69 69

Heavy Vehicles, % 0 1 4 0 2 3 0 0 0 5 0 11

Mvmt Flow 18 418 21 14 438 44 40 18 17 36 7 16

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 482 0 0 439 0 0 965 975 429 970 963 460

          Stage 1 - - - - - - 466 466 - 487 487 -

          Stage 2 - - - - - - 499 509 - 483 476 -

Critical Hdwy 4.1 - - 4.1 - - 7.1 6.5 6.2 7.15 6.5 6.31

Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.15 5.5 -

Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.15 5.5 -

Follow-up Hdwy 2.2 - - 2.2 - - 3.5 4 3.3 3.545 4 3.399

Pot Cap-1 Maneuver 1091 - - 1132 - - 236 253 630 230 258 583

          Stage 1 - - - - - - 581 566 - 556 554 -

          Stage 2 - - - - - - 557 541 - 559 560 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1091 - - 1132 - - 218 243 630 205 248 583

Mov Cap-2 Maneuver - - - - - - 218 243 - 205 248 -

          Stage 1 - - - - - - 568 554 - 544 545 -

          Stage 2 - - - - - - 525 532 - 515 548 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.3 0.2 24 23.4

HCM LOS C C

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 263 1091 - - 1132 - - 255

HCM Lane V/C Ratio 0.283 0.017 - - 0.012 - - 0.233

HCM Control Delay (s) 24 8.4 0 - 8.2 0 - 23.4

HCM Lane LOS C A A - A A - C

HCM 95th %tile Q(veh) 1.1 0.1 - - 0 - - 0.9



Lanes, Volumes, Timings

14: Stow Rd. & Sheriff's Meadow 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 0 0 0 0 0 1 47 1 0 43 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.998 0.988

Flt Protected 0.950 0.999

Satd. Flow (prot) 0 1805 0 0 1900 0 0 1894 0 0 1827 0

Flt Permitted 0.950 0.999

Satd. Flow (perm) 0 1805 0 0 1900 0 0 1894 0 0 1827 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 499 490 1249 987

Travel Time (s) 11.3 11.1 28.4 22.4

Peak Hour Factor 0.25 0.25 0.25 0.25 0.25 0.25 0.77 0.77 0.77 0.81 0.81 0.81

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3% 0%

Adj. Flow (vph) 4 0 0 0 0 0 1 61 1 0 53 5

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 4 0 0 0 0 0 63 0 0 58 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

14: Stow Rd. & Sheriff's Meadow 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 0.3

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 1 0 0 0 0 0 1 47 1 0 43 4

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 25 25 25 25 25 25 77 77 77 81 81 81

Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 3 0

Mvmt Flow 4 0 0 0 0 0 1 61 1 0 53 5

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 120 121 56 120 122 62 58 0 0 62 0 0

          Stage 1 56 56 - 64 64 - - - - - - -

          Stage 2 64 65 - 56 58 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 860 773 1016 860 772 1009 1559 - - 1554 - -

          Stage 1 961 852 - 952 846 - - - - - - -

          Stage 2 952 845 - 961 851 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 859 772 1016 859 771 1009 1559 - - 1554 - -

Mov Cap-2 Maneuver 859 772 - 859 771 - - - - - - -

          Stage 1 960 852 - 951 845 - - - - - - -

          Stage 2 951 844 - 961 851 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 9.2 0 0.1 0

HCM LOS A A

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1559 - - 859 - 1554 - -

HCM Lane V/C Ratio 0.001 - - 0.005 - - - -

HCM Control Delay (s) 7.3 0 - 9.2 0 0 - -

HCM Lane LOS A A - A A A - -

HCM 95th %tile Q(veh) 0 - - 0 - 0 - -



Lanes, Volumes, Timings

11: Burroughs Rd. & Stow Rd. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 7 20 0 25 45 13 1 34 11 7 28 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.979 0.967 0.975

Flt Protected 0.987 0.985 0.999 0.992

Satd. Flow (prot) 0 1875 0 0 1832 0 0 1835 0 0 1746 0

Flt Permitted 0.987 0.985 0.999 0.992

Satd. Flow (perm) 0 1875 0 0 1832 0 0 1835 0 0 1746 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 375 418 229 1249

Travel Time (s) 8.5 9.5 5.2 28.4

Peak Hour Factor 0.58 0.58 0.58 0.85 0.85 0.85 0.75 0.75 0.75 0.88 0.88 0.88

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 8% 0%

Adj. Flow (vph) 12 34 0 29 53 15 1 45 15 8 32 9

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 46 0 0 97 0 0 61 0 0 49 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 19.0% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

11: Burroughs Rd. & Stow Rd. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 5.9

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 7 20 0 25 45 13 1 34 11 7 28 8

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 58 58 58 85 85 85 75 75 75 88 88 88

Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 8 0

Mvmt Flow 12 34 0 29 53 15 1 45 15 8 32 9

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 141 115 36 125 112 53 41 0 0 60 0 0

          Stage 1 52 52 - 55 55 - - - - - - -

          Stage 2 89 63 - 70 57 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 833 779 1042 854 782 1020 1581 - - 1556 - -

          Stage 1 966 856 - 962 853 - - - - - - -

          Stage 2 923 846 - 945 851 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 774 774 1042 821 777 1020 1581 - - 1556 - -

Mov Cap-2 Maneuver 774 774 - 821 777 - - - - - - -

          Stage 1 965 852 - 961 852 - - - - - - -

          Stage 2 852 845 - 902 847 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 9.9 10 0.2 1.2

HCM LOS A B

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1581 - - 774 821 1556 - -

HCM Lane V/C Ratio 0.001 - - 0.06 0.119 0.005 - -

HCM Control Delay (s) 7.3 0 - 9.9 10 7.3 0 -

HCM Lane LOS A A - A B A A -

HCM 95th %tile Q(veh) 0 - - 0.2 0.4 0 - -



Lanes, Volumes, Timings

18: Burroughs Rd. & Priests Ln. 12/10/2016
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 5 61 57 1 4 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.998

Flt Protected 0.996 0.950

Satd. Flow (prot) 0 1892 1860 0 1805 0

Flt Permitted 0.996 0.950

Satd. Flow (perm) 0 1892 1860 0 1805 0

Link Speed (mph) 30 30 30

Link Distance (ft) 547 616 609

Travel Time (s) 12.4 14.0 13.8

Peak Hour Factor 0.93 0.93 0.78 0.78 0.25 0.25

Heavy Vehicles (%) 0% 0% 2% 0% 0% 0%

Adj. Flow (vph) 5 66 73 1 16 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 71 74 0 16 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left Right Left Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 17.3% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

18: Burroughs Rd. & Priests Ln. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 1.2

 

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 5 61 57 1 4 0

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 93 93 78 78 25 25

Heavy Vehicles, % 0 0 2 0 0 0

Mvmt Flow 5 66 73 1 16 0

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 74 0 - 0 150 74

          Stage 1 - - - - 74 -

          Stage 2 - - - - 76 -

Critical Hdwy 4.1 - - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy 2.2 - - - 3.5 3.3

Pot Cap-1 Maneuver 1538 - - - 847 993

          Stage 1 - - - - 954 -

          Stage 2 - - - - 952 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1538 - - - 844 993

Mov Cap-2 Maneuver - - - - 844 -

          Stage 1 - - - - 954 -

          Stage 2 - - - - 949 -

 

Approach EB WB SB

HCM Control Delay, s 0.6 0 9.3

HCM LOS A

 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1538 - - - 844

HCM Lane V/C Ratio 0.003 - - - 0.019

HCM Control Delay (s) 7.3 0 - - 9.3

HCM Lane LOS A A - - A

HCM 95th %tile Q(veh) 0 - - - 0.1



Lanes, Volumes, Timings

4: Burroughs Rd./Hill Rd. & Massachusetts Ave./Massachussetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 38 401 77 15 376 64 73 5 10 34 4 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.980 0.981 0.985 0.949

Flt Protected 0.996 0.998 0.960 0.973

Satd. Flow (prot) 0 1849 0 0 1845 0 0 1767 0 0 1754 0

Flt Permitted 0.996 0.998 0.960 0.973

Satd. Flow (perm) 0 1849 0 0 1845 0 0 1767 0 0 1754 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 329 416 467 306

Travel Time (s) 7.5 9.5 10.6 7.0

Peak Hour Factor 0.86 0.86 0.86 0.97 0.97 0.97 0.56 0.56 0.56 0.93 0.93 0.93

Heavy Vehicles (%) 0% 0% 2% 0% 1% 0% 2% 0% 0% 0% 0% 0%

Adj. Flow (vph) 44 466 90 15 388 66 130 9 18 37 4 25

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 600 0 0 469 0 0 157 0 0 66 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 56.3% ICU Level of Service B

Analysis Period (min) 15



HCM 2010 TWSC

4: Burroughs Rd./Hill Rd. & Massachusetts Ave./Massachussetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 10.6

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 38 401 77 15 376 64 73 5 10 34 4 23

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 86 86 86 97 97 97 56 56 56 93 93 93

Heavy Vehicles, % 0 0 2 0 1 0 2 0 0 0 0 0

Mvmt Flow 44 466 90 15 388 66 130 9 18 37 4 25

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 454 0 0 556 0 0 1065 1084 511 1065 1096 421

          Stage 1 - - - - - - 599 599 - 452 452 -

          Stage 2 - - - - - - 466 485 - 613 644 -

Critical Hdwy 4.1 - - 4.1 - - 7.12 6.5 6.2 7.1 6.5 6.2

Critical Hdwy Stg 1 - - - - - - 6.12 5.5 - 6.1 5.5 -

Critical Hdwy Stg 2 - - - - - - 6.12 5.5 - 6.1 5.5 -

Follow-up Hdwy 2.2 - - 2.2 - - 3.518 4 3.3 3.5 4 3.3

Pot Cap-1 Maneuver 1117 - - 1025 - - 200 219 567 202 215 637

          Stage 1 - - - - - - 488 494 - 591 574 -

          Stage 2 - - - - - - 577 555 - 483 471 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1117 - - 1025 - - 178 202 567 178 198 637

Mov Cap-2 Maneuver - - - - - - 178 202 - 178 198 -

          Stage 1 - - - - - - 460 465 - 557 563 -

          Stage 2 - - - - - - 539 544 - 432 444 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.6 0.3 73.5 24.8

HCM LOS F C

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 194 1117 - - 1025 - - 247

HCM Lane V/C Ratio 0.81 0.04 - - 0.015 - - 0.266

HCM Control Delay (s) 73.5 8.4 0 - 8.6 0 - 24.8

HCM Lane LOS F A A - A A - C

HCM 95th %tile Q(veh) 5.7 0.1 - - 0 - - 1



Lanes, Volumes, Timings

21: Site Driveway & Massachusetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 1

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (vph) 408 26 14 423 13 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.992 0.951

Flt Protected 0.998 0.969

Satd. Flow (prot) 1848 0 0 1859 1717 0

Flt Permitted 0.998 0.969

Satd. Flow (perm) 1848 0 0 1859 1717 0

Link Speed (mph) 30 30 30

Link Distance (ft) 107 955 362

Travel Time (s) 2.4 21.7 8.2

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 443 28 15 460 14 8

Shared Lane Traffic (%)

Lane Group Flow (vph) 471 0 0 475 22 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 9 15 15 9

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 43.6% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

21: Site Driveway & Massachusetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 2

Intersection

Int Delay, s/veh 0.5

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 408 26 14 423 13 7

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 443 28 15 460 14 8

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 472 0 948 458

          Stage 1 - - - - 458 -

          Stage 2 - - - - 490 -

Critical Hdwy - - 4.12 - 6.42 6.22

Critical Hdwy Stg 1 - - - - 5.42 -

Critical Hdwy Stg 2 - - - - 5.42 -

Follow-up Hdwy - - 2.218 - 3.518 3.318

Pot Cap-1 Maneuver - - 1090 - 289 603

          Stage 1 - - - - 637 -

          Stage 2 - - - - 616 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1090 - 284 603

Mov Cap-2 Maneuver - - - - 284 -

          Stage 1 - - - - 637 -

          Stage 2 - - - - 605 -

 

Approach EB WB NB

HCM Control Delay, s 0 0.3 16

HCM LOS C

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 349 - - 1090 -

HCM Lane V/C Ratio 0.062 - - 0.014 -

HCM Control Delay (s) 16 - - 8.3 0

HCM Lane LOS C - - A A

HCM 95th %tile Q(veh) 0.2 - - 0 -



Lanes, Volumes, Timings

6: Stow Rd./Middle Rd. & Massachusetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 16 370 29 12 394 38 32 14 13 25 5 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.991 0.988 0.970 0.963

Flt Protected 0.998 0.999 0.974 0.970

Satd. Flow (prot) 0 1857 0 0 1838 0 0 1795 0 0 1674 0

Flt Permitted 0.998 0.999 0.974 0.970

Satd. Flow (perm) 0 1857 0 0 1838 0 0 1795 0 0 1674 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 955 463 987 333

Travel Time (s) 21.7 10.5 22.4 7.6

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.78 0.78 0.78 0.69 0.69 0.69

Heavy Vehicles (%) 0% 1% 4% 0% 2% 3% 0% 0% 0% 5% 0% 11%

Adj. Flow (vph) 18 425 33 14 453 44 41 18 17 36 7 16

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 476 0 0 511 0 0 76 0 0 59 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 39.1% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

6: Stow Rd./Middle Rd. & Massachusetts Ave. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 3.2

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 16 370 29 12 394 38 32 14 13 25 5 11

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 87 87 87 87 87 87 78 78 78 69 69 69

Heavy Vehicles, % 0 1 4 0 2 3 0 0 0 5 0 11

Mvmt Flow 18 425 33 14 453 44 41 18 17 36 7 16

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 497 0 0 459 0 0 993 1003 442 998 997 475

          Stage 1 - - - - - - 479 479 - 502 502 -

          Stage 2 - - - - - - 514 524 - 496 495 -

Critical Hdwy 4.1 - - 4.1 - - 7.1 6.5 6.2 7.15 6.5 6.31

Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.15 5.5 -

Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.15 5.5 -

Follow-up Hdwy 2.2 - - 2.2 - - 3.5 4 3.3 3.545 4 3.399

Pot Cap-1 Maneuver 1077 - - 1113 - - 226 244 620 220 246 572

          Stage 1 - - - - - - 571 558 - 546 545 -

          Stage 2 - - - - - - 547 533 - 550 549 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1077 - - 1113 - - 208 234 620 196 236 572

Mov Cap-2 Maneuver - - - - - - 208 234 - 196 236 -

          Stage 1 - - - - - - 558 545 - 533 536 -

          Stage 2 - - - - - - 516 524 - 506 536 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.3 0.2 25.4 24.4

HCM LOS D C

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 251 1077 - - 1113 - - 244

HCM Lane V/C Ratio 0.301 0.017 - - 0.012 - - 0.244

HCM Control Delay (s) 25.4 8.4 0 - 8.3 0 - 24.4

HCM Lane LOS D A A - A A - C

HCM 95th %tile Q(veh) 1.2 0.1 - - 0 - - 0.9



Lanes, Volumes, Timings

14: Stow Rd. & Sheriff's Meadow 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report

Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 0 0 0 0 0 1 48 1 0 44 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.998 0.989

Flt Protected 0.950 0.999

Satd. Flow (prot) 0 1805 0 0 1900 0 0 1894 0 0 1829 0

Flt Permitted 0.950 0.999

Satd. Flow (perm) 0 1805 0 0 1900 0 0 1894 0 0 1829 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 499 490 1249 987

Travel Time (s) 11.3 11.1 28.4 22.4

Peak Hour Factor 0.25 0.25 0.25 0.25 0.25 0.25 0.77 0.77 0.77 0.81 0.81 0.81

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3% 0%

Adj. Flow (vph) 4 0 0 0 0 0 1 62 1 0 54 5

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 4 0 0 0 0 0 64 0 0 59 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 13.4% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

14: Stow Rd. & Sheriff's Meadow 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Intersection

Int Delay, s/veh 0.3

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 1 0 0 0 0 0 1 48 1 0 44 4

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 25 25 25 25 25 25 77 77 77 81 81 81

Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 3 0

Mvmt Flow 4 0 0 0 0 0 1 62 1 0 54 5

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 123 123 57 123 125 63 59 0 0 64 0 0

          Stage 1 57 57 - 66 66 - - - - - - -

          Stage 2 66 66 - 57 59 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 856 771 1015 856 769 1007 1558 - - 1551 - -

          Stage 1 960 851 - 950 844 - - - - - - -

          Stage 2 950 844 - 960 850 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 855 770 1015 855 768 1007 1558 - - 1551 - -

Mov Cap-2 Maneuver 855 770 - 855 768 - - - - - - -

          Stage 1 959 851 - 949 843 - - - - - - -

          Stage 2 949 843 - 960 850 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 9.2 0 0.1 0

HCM LOS A A

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1558 - - 855 - 1551 - -

HCM Lane V/C Ratio 0.001 - - 0.005 - - - -

HCM Control Delay (s) 7.3 0 - 9.2 0 0 - -

HCM Lane LOS A A - A A A - -

HCM 95th %tile Q(veh) 0 - - 0 - 0 - -



Lanes, Volumes, Timings

11: Burroughs Rd. & Stow Rd. 12/10/2016

Boxborough  6/13/2016 Existing Conditions Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 7 20 0 25 45 13 1 35 11 7 29 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.979 0.968 0.976

Flt Protected 0.987 0.985 0.999 0.992

Satd. Flow (prot) 0 1875 0 0 1832 0 0 1837 0 0 1747 0

Flt Permitted 0.987 0.985 0.999 0.992

Satd. Flow (perm) 0 1875 0 0 1832 0 0 1837 0 0 1747 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 375 418 229 1249

Travel Time (s) 8.5 9.5 5.2 28.4

Peak Hour Factor 0.58 0.58 0.58 0.85 0.85 0.85 0.75 0.75 0.75 0.88 0.88 0.88

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 8% 0%

Adj. Flow (vph) 12 34 0 29 53 15 1 47 15 8 33 9

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 46 0 0 97 0 0 63 0 0 50 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Sign Control Stop Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 19.0% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

11: Burroughs Rd. & Stow Rd. 12/10/2016
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Intersection

Int Delay, s/veh 5.9

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 7 20 0 25 45 13 1 35 11 7 29 8

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 58 58 58 85 85 85 75 75 75 88 88 88

Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 8 0

Mvmt Flow 12 34 0 29 53 15 1 47 15 8 33 9

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 144 117 38 128 115 54 42 0 0 61 0 0

          Stage 1 53 53 - 57 57 - - - - - - -

          Stage 2 91 64 - 71 58 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 830 777 1040 850 779 1019 1580 - - 1555 - -

          Stage 1 965 855 - 960 851 - - - - - - -

          Stage 2 921 846 - 944 851 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 771 772 1040 817 774 1019 1580 - - 1555 - -

Mov Cap-2 Maneuver 771 772 - 817 774 - - - - - - -

          Stage 1 964 851 - 959 850 - - - - - - -

          Stage 2 850 845 - 901 847 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 10 10 0.2 1.2

HCM LOS B B

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1580 - - 772 818 1555 - -

HCM Lane V/C Ratio 0.001 - - 0.06 0.119 0.005 - -

HCM Control Delay (s) 7.3 0 - 10 10 7.3 0 -

HCM Lane LOS A A - B B A A -

HCM 95th %tile Q(veh) 0 - - 0.2 0.4 0 - -



Lanes, Volumes, Timings

18: Burroughs Rd. & Priests Ln. 12/10/2016
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 5 61 57 1 4 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.998

Flt Protected 0.996 0.950

Satd. Flow (prot) 0 1892 1860 0 1805 0

Flt Permitted 0.996 0.950

Satd. Flow (perm) 0 1892 1860 0 1805 0

Link Speed (mph) 30 30 30

Link Distance (ft) 547 616 609

Travel Time (s) 12.4 14.0 13.8

Peak Hour Factor 0.93 0.93 0.78 0.78 0.25 0.25

Heavy Vehicles (%) 0% 0% 2% 0% 0% 0%

Adj. Flow (vph) 5 66 73 1 16 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 71 74 0 16 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left Right Left Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 17.3% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC
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Intersection

Int Delay, s/veh 1.2

 

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 5 61 57 1 4 0

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 93 93 78 78 25 25

Heavy Vehicles, % 0 0 2 0 0 0

Mvmt Flow 5 66 73 1 16 0

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 74 0 - 0 150 74

          Stage 1 - - - - 74 -

          Stage 2 - - - - 76 -

Critical Hdwy 4.1 - - - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy 2.2 - - - 3.5 3.3

Pot Cap-1 Maneuver 1538 - - - 847 993

          Stage 1 - - - - 954 -

          Stage 2 - - - - 952 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1538 - - - 844 993

Mov Cap-2 Maneuver - - - - 844 -

          Stage 1 - - - - 954 -

          Stage 2 - - - - 949 -

 

Approach EB WB SB

HCM Control Delay, s 0.6 0 9.3

HCM LOS A

 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 1538 - - - 844

HCM Lane V/C Ratio 0.003 - - - 0.019

HCM Control Delay (s) 7.3 0 - - 9.3

HCM Lane LOS A A - - A

HCM 95th %tile Q(veh) 0 - - - 0.1



Sight Distance Worksheets 

 

 





Sight Distance Calculations

Proposed Residential, Boxborough, MA

Inputs

Posted Speed Limit = 30 mph WB and 30 mph EB
Direction 1 = Mass Avenue EB 85% Speed = 46 mph Grade = 0 t= 2.5 s a= 11.2 ft/s2

Direction 2 = Mass Avenue WB 85% Speed = 44 mph Grade = 0 t= 2.5 s a= 11.2 ft/s2

Left:   tg = 7.5 s
Right:  tg = 6.5 s

SSD = Reaction Distance + Braking Distance

Reaction Distance  =  1.47  x  V  x  t
Braking Distance  =  V2/(30  x  ((a/32.2)  +  G))

ISD = 1.47  x  V  x  tg

Where t = reaction time (sec)
  tg = time gap for minor road vehicle to enter the major road

V= travel speed (mph)
G= roadway grade
a= deceleration rate (ft/s2)

Calculations

Reaction Brake
Distance (ft) Distance (ft) SSD (ft)

Mass Avenue EB 169.1 202.8 372

Mass Avenue WB 161.7 185.5 347

For 46 mph:
Left Turn ISD = 507 ft

Right Turn ISD = 440 ft

For 44 mph:
Left Turn ISD = 485 ft

Right Turn ISD = 420 ft

Source:  AASHTO Geometric Design of Highways and Streets; FHWA; Washington, D.C.; 2011
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