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EXECUTIVE SUMMARY

Vanasse & Associates, Inc. (VAI) has conducted a Traffic Impact and Access Study (TIAS) in
order to assess the potential impacts on the transportation infrastructure that may be associated
with the proposed construction of the new Chelmsford Fire Department Headquarters to be
located at 50 Billerica Road (Route 129) in Chelmsford, Massachusetts (hereafter referred to as
the “Project”). The Project will be situated within a portion of the parking area located to the
immediate east of the Chelmsford Town Hall building and will entail the construction of a new
16,007+ square foot (sf) building that will serve as the Chelmsford Fire Department
Headquarters. Access to the Project will be provided by way of a new driveway that will
intersect the north side of Route 129 and will be generally situated between the Town Hall
entrance-only driveway and Town Hall Drive. In conjunction with the Project, a new parking
area will be constructed behind the Town Hall and Town Hall Drive will be improved and
continue to accommodate one-way travel between Route 129 and the new parking lot
(northbound).

This study was prepared in consultation with the Town of Chelmsford and Massachusetts
Department of Transportation (MassDOT); was performed in general accordance with the
Commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs
(EEA)/MassDOT Guidelines for Environmental Impact Report/Environmental Impact Statement
Traffic Impact Assessments (TIAs); and was conducted pursuant to the standards of the Traffic
Engineering and Transportation Planning professions for the preparation of such reports.

EXISTING CONDITIONS

A comprehensive field inventory of existing conditions within the study area was conducted in
October 2012. The field investigation consisted of an inventory of existing roadway geometrics;
pedestrian and bicycle facilities; public transportation services; traffic volumes; and operating
characteristics; as well as posted speed limits and land use information within the study area.
The study area for the Project was selected to contain the major roadway providing access to the
Project site, Billerica Road (Route 129), as well as the following major intersections through
which Project-related traffic will travel: Route 129 at Wilson Street; Route 129 at the Town Hall
Driveways; and Route 129 at Perham Street and Town Hall Drive. Given the nature of the
Project (i.e., not a generator of regular or sustained traffic), this study area is sufficient to
evaluate existing and projected future conditions and accommodations as they may relate to the
Project and the proximate environment.
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Existing Traffic Volumes

In order to determine existing traffic-volume demands and flow patterns within the study area,
automatic traffic recorder (ATR) counts, manual turning movement counts (TMCs) and vehicle
classification counts were completed in October and December 2012. The ATR counts were
conducted on Route 129 in the vicinity of the Project site in order to record weekday daily traffic
conditions over an extended period, with weekday morning (7:00 to 9:00 AM) and evening (3:00
to 6:00 PM) peak-period manual TMCs performed at the study intersections. These time periods
were selected for analysis purposes as they are representative of the peak traffic volume hours for
the adjacent roadway network and are inclusive of school-related traffic. Traffic volumes during
the months of October and December are representative of an above average-month condition
and, therefore, were not adjusted downward in order to provide a conservative (above-average
analysis) condition.

Route 129 in the vicinity of the Project site was found to accommodate approximately
11,110 vehicles on an average weekday (two-way, 24-hour volume), with approximately
1,145 vehicles per hour (vph) during the weekday morning peak-hour and 993 vph during the
weckday evening peak-hour.

A review of the peak-period traffic counts indicates that the weekday moming peak-hour
generally occurs between 7:30 and 8:30 AM, with the weekday evening peak-hour generally
occurring between 5:00 PM and 6:00 PM.

Pedestrian and Bicycle Facilities

A comprehensive field inventory of pedestrian and bicycle facilities within the study area was
undertaken in October 2012. The field inventory consisted of a review of the location of
sidewalks and pedestrian crossing locations along the study roadways and at the study
intersections, as well as the location of existing and planned future bicycle facilities. Sidewalks
are provided along the north side of Route 129 between Chelmsford Street (Route 110) and
Golden Cove Road, along the south side of Route 129 between Wilson Street and Summer Street,
and continuously along the east side of Wilson Street. Marked crosswalks are provided at the
Route 129/Wilson Street intersection for crossing Wilson Street and to the west of Wilson Street
for crossing Route 129 between Wilson Street and Summer Street (mid-block crossing).

At present, no formal existing bicycle facilities were identified within the immediate study area;
however, both Route 129 and Wilson Street were found to provide sufficient roadway width
(combined travel lane and shoulder) to support bicycle travel in a shared travelled-way
configuration. OQutside of the immediate study area, the Bruce Freeman Rail Trail traverses an
alignment parallel to Chelmsford Street/Littleton Road (Route 110) to the north and west of the
Project site.

Public Transportation

The Project site and the study area are served by public transportation services provided by the
Lowell Regional Transit Authority (LRTA) (fixed-route bus service). The LRTA operates
Bus Route 15, Chelmsford/Westford via Rtes. 129/110, which originates from the
Kennedy Center at Gallagher Terminal located at 101 Thorndike Street in Lowell and travels
along Routes 129 and 110, and past the Project site. At the Kennedy Center, connections can be
made to other LRTA bus lines and to the Massachusetts Bay Transportation Authority’s
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(MBTA’s) Lowell Branch of the Commuter Rail Line, which provides service to North Station in
Boston.

Spot Speed Measurements

Vehicle travel speed measurements were performed on Route 129 in the vicinity of the Project
site over a continuous 48-hour period on two consecutive weekdays in conjunction with the ATR
counts. Based on these measurements, it was determined that the mean (average) vehicle travel
speed along Route 129 in the vicinity of the Project site is approximately 28 miles per hour
(mph). The average measured 85" percentile vehicle travel speed, or the speed at which
85 percent of the observed vehicles traveled at or below, was found to be approximately 35 mph,
or 5 mph above the posted speed limit (30 mph), and is considered to be a reasonable variation
from the posted speed limit. The 85™ percentile speed is used as the basis of engineering design
and in the evaluation of sight distances, and is often used in establishing posted speed limits.

Motor Vehicle Crash Data

Motor vehicle crash information for the study intersections was provided by the MassDOT
Highway Division Safety Management/Traffic Operations Unit for the most recent three-year
period available (2008 through 2010, inclusive) in order to examine motor vehicle crash trends
occurring within the study area.

Based on a review of this information, no motor vehicle crashes were reported at the Route 129
intersections with the Town Hall driveways or at the Route 129/Perham Street/Town Hall Drive
intersection. The intersection of Route 129 at Wilson Street was found to have experienced a
total of four (4) reported motor vehicle crashes over the three-year review period, or
approximately one (1) crash per year. The majority of crashes reported at this intersection
resulted in property damage only; occurred on a weekday, during daylight under clear weather
conditions; and were reported as rear-end type collisions. All of the study intersections were
found to have a motor vehicle crash rate' below the MassDOT average for an unsignalized
intersection for the MassDOT Highway Division District in which the intersections are located
(District 4). No fatal motor vehicle crashes were reported at the study intersections over the
three-year review period.

The reported level of crash frequency within the study area does not indicate the presence of an

inherent safety deficiency with respect to the design or operation of the roadway network in the
vicinity of the Project site.

FUTURE CONDITIONS

Traffic volumes in the study area were projected to the year 2019, which reflects a seven-year
planning horizon from the current year consistent with MassDOT guidelines for the preparation
of Traffic Impact Assessments for Functional Design Reports (FDRs). Traffic volumes on the
roadway network for the 2019 Design Year include all existing traffic and new traffic resulting
from background traffic growth and the Project.

Average number of motor vehicle crashes per million vehicles entering the intersection.
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Specific Development by Others

The Planning Department of the Town of Chelmsford was contacted in order to determine if
there were any projects planned within the study area that would have an impact on future traffic
volumes at the study intersections. Based on this discussion, no projects were identified at this
time that are expected to result in a material impact on future design year traffic volumes beyond
the general background traffic growth rate.

General 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 general background traffic growth trends.
Based on a review of this data, it was determined that traffic volumes within the study area have
fluctuated over the past several years, ranging from increases of approximately 3.4 percent to
decreases of approximately 6.5 percent. On average, traffic volumes were found to have
generally decreased by approximately 0.7 percent per year. In order to provide a conservative
(high) analysis scenario and a prudent planning condition for the Project, a 1.0 percent per year
compounded annual background traffic growth rate was used to account for future traffic growth
and presently unforeseen development within the study area.

Roadway Improvement Projects

The Town of Chelmsford and MassDOT were contacted in order to determine if there were any
planned roadway improvement projects expected to be completed within the study area. Based
on these discussions, the following roadway improvement projects were identified:

o  Westford Street Bridge Rehabilitation, Chelmsford, Massachusetts. This project is
being undertaken by MassDOT and will entail the reconstruction of the Westford Street
bridge over Interstate 495 to improve the wearing surface, structural system and bridge
deck slab, and upgrading of the railing and guardrail system. This project is currently at
the preliminary design stage with construction expected to commence in the Winter of
2015/2016.

e Interstate 495 Maintenance, Chelmsford, Massachusetts. This project is being
undertaken by MassDOT and will entail the resurfacing of 44 miles of Interstate 495
between Milemarkers 85.1 and 90.6. In conjunction with the resurfacing project, safety
and environmental improvements are also planned. This project is currently at the
preliminary design stage with construction expected to commence in the Winter of
2013/2014.

o Interstate 495 Intelligent Transportation System, Chelmsford, Massachusetts. This
design-build project is being undertaken by MassDOT and will entail the installation of
cameras, changeable message signs and vehicle detectors as a part of an Intelligent
Transportation System along Interstate 495 between Interstate 90 and Interstate 93. This
project is currently at the 75 Percent design stage with construction expected to
commence in the Summer of 2013.

These improvements are outside of the immediate study area that is the subject of this assessment
and are not expected to have a material impact on traffic volumes or operating conditions within
the study area. No other roadway improvement projects aside from routine maintenance
activities were identified to be planned within the study area at this time.
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Design Year Traffic Volumes

The 2019 Design Year condition peak-hour traffic-volumes were developed by applying the
1.0 percent per year compounded annual background traffic growth rate to the 2012 Existing
peak-hour traffic volumes and redistributing a portion of the traffic currently using the front
Town Hall parking lot to the rear lot via Town Hall Drive to reflect the redistribution of parking
spaces as a result of the Project. The Project itself is not expected to result in a regular or
sustained increase in traffic within the study area. Any increase in traffic would be considered
nominal and would be reflected in the general background traffic growth rate.

TRAFFIC OPERATIONS ANALYSIS

In order to assess operating conditions (motorist delays and vehicle queuing) on the roadway
network, traffic operations and vehicle queue analyses were performed at the study intersections
under 2012 Existing and 2019 Design Year conditions.

With the exception of motorists exiting Wilson Street during the weekday morning peak-hour
and the Town Hall driveway during the weekday evening peak-hour, all movements at the study
intersections were shown to operate at a level-of-service of “D” or better (average motorist delay
of between 25 and 35 seconds) under all analysis conditions. For reference, a level-of-service of
“D” is generally considered to be the limit of acceptable operating conditions, with a level-of-
service of “E” (average motorist delay of between 35 and 50 seconds) defined as a movement or
intersection that is operating at its design capacity.

Motorists exiting Wilson Street during the weekday morning peak-hour and the Town Hall
driveway during the weekday evening peak-hour were shown to experience excessive delays
resulting in level-of-service “F” operating conditions (average delay in excess of 50 seconds)
and, in the case of Wilson Street, extended vehicle queuing (between 30 and 37 vehicles). These
conditions are a direct result of the relatively large volume of conflicting traffic travelling along
Route 129 during these periods.

SCHOOL IMPACT ASSESSMENT

An assessment of the potential impact of the Project on operating conditions and safety during
school pick-up and drop-off periods was completed as these conditions relate to emergency
vehicle operations. The Project is not expected to result in a regular or sustained increase in
traffic that would materially impact traffic operations along Route 129 or its intersecting
roadways or driveways, or that would impede school bus activity and travel routes. Upon exiting
the Project site, a responding emergency vehicle will actuate the emergency vehicle traffic
control signal (proposed) that will stop all traffic along Route 129 to allow the vehicle(s) to exit
the facility in a safe and efficient manner. Responding emergency vehicles are required to
activate both their siren and light bar which provide both an audible and visual warning to
motorists and pedestrians. In accordance with Massachusetts General Law (MGL), motorists are
required to yield to an approaching emergency vehicle; this includes school buses. Children
waiting for a school bus should be located outside of the travelled-way and would not be in
conflict with a responding emergency vehicle or any vehicle that is travelling within the
travelled-way. The Project site is located approximately 950 feet west of the Center School, a
distance that is sufficient to eliminate conflicts between exiting emergency vehicles and vehicles
entering and exiting the school driveways.
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SIGHT DISTANCE MEASUREMENTS

Sight distance measurements were performed at the Project site driveway and at the study area
intersections in accordance with MassDOT and American Association of State Highway and
Transportation Officials (AASHTO) standards. These measurements indicate that lines of sight
at the subject intersections exceed the recommended minimum sight distance requirements for a
35 mph approach speed along Route 129, consistent with the measured 85™ percentile vehicle
travel speed and 5 mph above the posted speed limit (30 mph).

RECOMMENDATIONS

A detailed transportation improvement program has been developed that is designed to maintain
safe and efficient access to the Project site and address any deficiencies identified at off-site
locations evaluated in conjunction with this study. The following sections detail the
improvements that have been recommended as a part of this evaluation.

Project Access

Access to the Project will be provided by way of a new driveway that will intersect the north side
of Route 129 and will be generally situated between the Town Hall entrance-only driveway and
Town Hall Drive. In conjunction with the Project, a new parking area will be constructed behind
the Town Hall and Town Hall Drive will be improved and continue to accommodate one-way
travel between Route 129 and the new parking lot (northbound). The following
recommendations are offered with respect to the design and operation of the Project site
driveway and the driveways serving the Town Hall:

> The one-way enter and exit driveways serving the Town Hall should be a minimum of
16-feet in width and should include appropriate signs (“One Way” (R6-1), “Do Not
Enter” (RS5-1), etc.) and pavement marking indicating the one-way traffic flow, with
vehicles exiting the Town Hall placed under STOP-sign (R1-1) control with a marked
STOP-line provided in advance of the sidewalk on Route 129.

» Town Hall Drive should be reconstructed as a paved roadway a minimum of 16-feet in
width and accommodate one-way northbound travel between Route 129 and the new
parking lot. “Do Not Enter” (R5-1) and “One-Way” (R6-1) signs should be installed at
the interface of Town Hall Drive with the new parking lot facing the parking lot.

» Signs indicating “Authorized Vehicles Only” (R5-11) should be installed on either side
of the new driveway that will serve the Project facing motorists on Route 129.

> An emergency vehicle traffic control signal should be installed at the Project site
driveway that should be actuated by way of both an OPTICOM™ system (or similar) and
hardwired to the Fire Station. Marked STOP-lines should be provided on either side of
the driveway on Route 129 at the desired stopping point for vehicles with signs indicated
“Stop Here On Red” (R10-6) provided at the STOP-lines.

24 Policy on Geometric Design of Highway and Streets, Sixth Edition; American Association of State Highway and
Transportation Officials (AASHTO); 2011.

3Sign designations as specified in the Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway
Administration; Washington, DC; 2009.
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» An “Emergency Signal” sign (R10-13) shall be mounted on the emergency vehicle traffic
control signal facing approaching traffic on Route 129.

> An “Emergency Vehicle” sign (W11-8) and an “Emergency Signal Ahead” (W11-12P)
supplemental plaque should be installed approximately 125 feet east and west of the
emergency vehicle signal on each approach to the Project site driveway.

» The driveway serving the Project and its intersection with Route 129 should be
appropriately illuminated.

> All signs and other pavement markings to be installed within the Project site shall
conform to the applicable standards of the Manual on Uniform Traffic Devices
(MUTCD).*

> If centerline pavement markings are provided within the Project site or along Town Hall
Drive, they shall consist of a double-yellow centerline.

> Signs and landscaping adjacent to the Project site driveway, the driveways serving the
Town Hall and Town Hall Drive should be designed and maintained so as not to restrict
lines of sight.

> It is suggested that all signs and pavement markings along the Town Hall and Project site
frontage on Route 129 be reviewed, upgraded and replaced as necessary to enhance
visibility and to eliminate potential conflicts with the signs and markings to be installed
in conjunction with the emergency vehicle traffic control signal.

Off-Site Improvements

Route 129 at Perham Street

A STOP-sign (R1-1) and marked STOP-line should be provided on the Perham Street approach
to Route 129 in order to define the desired stopping point for motorists exiting Perham Street and
to reinforce the vehicular right-of-way at the intersection given the addition of the Project.

Route 129 at Wilson Street

An analysis of operating conditions at this unsignalized intersection indicates that operating
conditions are constrained during the weekday morning peak-hour, a condition that is a direct
result of the relatively large volume of conflicting traffic travelling along Route 129. A
preliminary review of the criteria (warrants) for the installation of a traffic control signal as
specified in the MUTCD? indicates that at least two (2) of the nine warrants are satisfied under
current traffic volume conditions (Warrant 2, Four-Hour Vehicular Volume, and Warrant 3, Peak
Hour) indicating that the installation of a traffic control signal at the intersection may be justified
in order to improve traffic operations.

Given: i) the absence of a pronounced motor vehicle crash history at the intersection; and ii) the
limited duration of the reported constrained operating conditions; it is suggested that operating
conditions and motor vehicle crashes at the intersection continue to be monitored on a periodic
basis as a part of routine review by the Police Department. Should the frequency of occurrence

:Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, DC; 2009.
Tbid.
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of motor vehicle crashes experience a sustained and regular increase, it is suggested that a formal
Traffic Signal Warrants Analysis be completed in accordance with the methodology and
procedures outlined in the MUTCD, including the collection of 12-hour (7 AM to 7 PM) manual
turning movement count and vehicle classification count on an average weekday (Tuesday,
Wednesday or Thursday). Should it be determined that the installation of a traffic control signal
is an appropriate measure to improve intersection conditions, the traffic signal system should be
integrated into the emergency vehicle traffic control signal to be installed at the Project site
driveway.

With implementation of the above recommendations, safe and efficient access will be provided

to the Project and the Project can be safely accommodated within the confines of the
transportation infrastructure.
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INTRODUCTION

Vanasse & Associates, Inc. (VAI) has conducted a Traffic Impact and Access Study (TIAS) in
order to assess the potential impacts on the transportation infrastructure that may be associated
with the proposed construction of the new Chelmsford Fire Department Headquarters to be
located at 50 Billerica Road (Route 129) in Chelmsford, Massachusetts (hereafter referred to as
the “Project”). This study evaluates the following specific areas as they relate to the Project:
i) access requirements; ii) potential off-site improvements; and iii) safety considerations; and
identifies and analyzes existing traffic conditions and future traffic conditions, both with and
without the Project, along Route 129, as well as at the following major intersections through
which Project-related traffic will travel: Route 129 at Wilson Street; Route 129 at the Town Hall
Driveways; and Route 129 at Perham Street and Town Hall Drive.

PROJECT DESCRIPTION

The Project will entail the construction of the new Chelmsford Fire Department Headquarters to
be located at 50 Billerica Road in Chelmsford, Massachusetts, and will consist of the
construction of a new 16,007+ square foot (sf) building within a portion of the parking area
located to the immediate east of the Chelmsford Town Hall building. The Project site is
generally bounded by the Little League Fields, the Chelmsford Housing Authority, and areas of
open and wooded space to the north; Route 129 to the south; Town Hall Drive to the east; and a
residential property, the Chelmsford Housing Authority, and areas of open and wooded space to
the west. Figure 1 depicts the Project site location in relation to the existing roadway network.

Access to the Project will be provided by way of a new driveway that will intersect the north side
of Route 129 and will be generally situated between the Town Hall entrance-only driveway and
Town Hall Drive. In conjunction with the Project, a new parking area will be constructed behind
the Town Hall and Town Hall Drive will be improved and continue to accommodate one-way
travel between Route 129 and the new parking lot (northbound).
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STUDY METHODOLOGY

This study was prepared in consultation with the Town of Chelmsford and the Massachusetts
Department of Transportation (MassDOT); was performed in accordance with the
Commonwealth of Massachusetts Executive Office of Energy and Environmental Affairs
(EEA)/MassDOT Guidelines for Environmental Impact Report/Environmental Impact Statement
Traffic Impact Assessments (TIAs), and the standards of the Traffic Engineering and
Transportation Planning professions for the preparation of such reports; and was conducted in
three distinct stages.

The first stage involved an assessment of existing conditions in the study area and included an
inventory of roadway geometrics; pedestrian and bicycle facilities; public transportation services;
observations of traffic flow; and collection of daily and peak period traffic counts.

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 Project. A seven-year time horizon was selected for
analysis purposes which is consistent with MassDOT guidelines for the preparation of Traffic
Impact Assessments for Functional Design Reports (FDRs). The traffic analysis conducted in
stage two identifies existing or projected future roadway capacity, traffic safety, and site access
issues.

The third stage of the study presents and evaluates measures to address traffic and safety issues,
if any, identified in stage two of the study.
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EXISTING CONDITIONS

A comprehensive field inventory of existing conditions on the study area roadways was
conducted in October 2012. The field investigation consisted of an inventory of existing
roadway geometrics; pedestrian and bicycle facilities; public transportation services; traffic
volumes; and operating characteristics; as well as posted speed limits and land use information
within the study area. The study area for the Project was selected to contain the major roadway
providing access to the Project site, Billerica Road (Route 129), as well as the following major
intersections through which Project-related traffic will travel: Route 129 at Wilson Street;
Route 129 at the Town Hall Driveways; and Route 129 at Perham Street and Town Hall Drive.
Given the nature of the Project (i.e., not a generator of regular or sustained traffic), this study
area is sufficient to evaluate existing and projected future conditions and accommodations as
they may relate to the Project and the proximate environment.

The following describes the study area roadway and intersections.

Roadways

Billerica Road (Route 129)

Billerica Road (Route 129) within the study area is a two-lane urban arterial roadway under
Town jurisdiction that traverses the study area in a general east-west direction and provides
access to Route 4 and Route 110 to the west to the west of the Project site and to Route 3 to the
east. Within the study area, Route 129 provides two 12 to 13-foot wide travel lanes separated by
a double-yellow centerline with 3 to 5-foot wide marked shoulders provided. A sidewalk is
provided along the north side of Route 129 between Chelmsford Street (Route 110) and
Golden Cove Road, and along the south side between Wilson Street and Summer Street, with
illumination provided by way of street lights mounted on wood poles. The posted speed limit
along Route 129 proximate to the Project site is 30 miles per hour (mph). Land use along
Route 129 within the study area consists of the Project site, the Center School, residential
properties and areas of open and wooded space.

Intersections
Route 129 at Wilson Street

Wilson Street intersects Route 129 from the north to form this three-legged, T-type, unsignalized
intersection under STOP-sign control. The Route 129 east and westbound approaches to the
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intersection consist of a 12-foot wide general-purpose travel lane with a 3-foot wide marked
shoulder provided. The directions of travel along Route 129 are separated by a double-yellow
centerline. The Wilson Street southbound approach consists of a 10-foot wide general-purpose
travel lane with a 1-foot wide marked shoulder and vehicles approaching Route 129 under
STOP-sign control. The directions of travel along Wilson Street are separated by a double-
yellow centerline. A sidewalk is provided along the north side of Route 129 to the east and west
of the intersection, along the south side between Wilson Street and Summer Street, and along the
east side of Wilson Street. Marked crosswalks are provided for crossing Wilson Street and to the
west of Wilson Street for crossing Route 129 between Wilson Street and Summer Street (mid-
block crossing). Illumination is provided by way of street lights mounted on wood poles. Land
use in the vicinity of the intersection consists of the Project site, residential properties, and areas
of open and wooded space.

Route 129 at the Town Hall Driveways

The Town Hall Driveways intersect Route 129 from the north to form two three-legged, T-type,
unsignalized intersection under stop control. The Route 129 east and westbound approaches to
the intersections consist of a 12-foot wide general-purpose travel lane with 3 to 4-foot wide
marked shoulders provided. The directions of travel along Route 129 are separated by a double-
yellow centerline. The Town Hall Driveways consist of two one-way driveways that are
separated by approximately 110 feet. The Town Hall east driveway serves as a one-way entrance
to the Town Hall and consists of a 20-foot wide paved drive with no marked shoulders provided.
The Town Hall west driveway serves as a one-way exit from the Town Hall and consists of a
16-foot wide paved drive with no marked shoulders provided and vehicles approaching
Route 129 under stop control; however, a STOP-sign is not currently provided. A sidewalk is
provided along the north side of Route 129, with no marked crosswalks provided at or in the
vicinity of the driveways. Illumination is provided by way of street lights mounted on wood
poles. Land use in the vicinity of the intersection consists of the Project site, residential
properties, and areas of open and wooded space.

Route 129 at Perham Street and Town Hall Drive

Town Hall Drive and Perham Street intersect Route 129 from the north and south, respectively,
to form this four-legged, off-set, unsignalized intersection under stop control. The Route 129
east and westbound approaches to the intersection consist of a 12 to 13-foot wide general-
purpose travel lane with a 3 to 4-foot wide marked shoulder provided. The directions of travel
along Route 129 are separated by a double-yellow centerline. Town Hall Drive is a one-way
northbound roadway (away from Route 129) and consists of a 19-foot wide paved roadway with
no marked shoulders provided. Perham Street is off-set to the east of Town Hall Drive and
consists of a 22-foot wide paved roadway that accommodates two-way travel with no marked
centerline or shoulders provided and vehicles approaching Route 129 under stop control;
however, a STOP-sign is not currently provided. A sidewalk is provided along the north side of
Route 129, with no marked crosswalks provided at or in the vicinity of the intersection.
[llumination is provided by way of street lights mounted on wood poles. Land use in the vicinity
of the intersection consists of the Project site, residential properties, and areas of open and
wooded space.
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EXISTING TRAFFIC VOLUMES

In order to determine existing traffic-volume demands and flow patterns within the study area,
automatic traffic recorder (ATR) counts, manual turning movement counts (TMCs) and vehicle
classification counts were completed in October and December 2012. The ATR counts were
conducted on Route 129 in the vicinity of the Project site in order to record weekday daily traffic
conditions over an extended period, with weekday morning (7:00 to 9:00 AM) and evening (3:00
to 6:00 PM) peak-period manual TMCs performed at the study intersections. These time periods
were selected for analysis purposes as they are representative of the peak traffic volume hours for
the adjacent roadway network and are inclusive of school-related traffic.

Traffic Volume Adjustments

In order to evaluate the potential for seasonal fluctuation of traffic volumes within the study area,
MassDOT weekday seasonal factors for Group 6 roadways (urban arterials, collectors and rural
arterials, the MassDOT functional classification for Route 129) were reviewed.® Based on a
review of this data, it was determined that traffic volumes for the months of October and
December are approximately 7 percent and 3 percent above average-month conditions,
respectively, and, therefore, were not adjusted downward in order to provide a conservative
(above-average) analysis condition. The 2012 Existing traffic volumes are summarized in
Table 1 and graphically depicted on Figure 2 for the weekday morning and evening peak hours.

Table 1
2012 EXISTING TRAFFIC VOLUMES

Weekday Morning Peak-Hour Weekday Evening Peak-Hour

Directional Directional
Location AWT* VPH® K Factor® Distribution! VPH K Factor Distribution
Route 129, east of the 11,110 1,145 10.3 78.8%EB 993 8.9 62.7% WB

Chelmsford Town Hall

*Average weekday traffic in vehicles per day.

bVehicles per hour.

Percent of daily traffic occurring during the peak hour.

“Percent traveling in peak direction.

EB = eastbound; WB = westbound, NB = northbound; SB = southbound.

As can be seen in Table 1, Route 129 in the vicinity of the Project site was found to
accommodate approximately 11,110 vehicles on an average weekday (two-way, 24-hour
volume), with approximately 1,145 vehicles per hour (vph) during the weekday morning peak-
hour and 993 vph during the weekday evening peak-hour.

A review of the peak-period traffic counts indicates that the weekday morning peak-hour
generally occurs between 7:30 and 8:30 AM, with the weekday evening peak-hour generally
occurring between 5:00 PM and 6:00 PM.

5MassDOT Traffic Volumes for the Commonwealth of Massachusetts; 2007 Weekday Seasonal Factors, Group 6 —
Urban Arterials, Collectors and Rural Arterials.
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PEDESTRIAN AND BICYCLE FACILITIES

A comprehensive field inventory of pedestrian and bicycle facilities within the study area was
undertaken in October 2012. The field inventory consisted of a review of the location of
sidewalks and pedestrian crossing locations along the study roadways and at the study
intersections, as well as the location of existing and planned future bicycle facilities. Sidewalks
are provided along the north side of Route 129 between Chelmsford Street (Route 110) and
Golden Cove Road, along the south side of Route 129 between Wilson Street and Summer Street,
and continuously along the east side of Wilson Street. Marked crosswalks are provided at the
Route 129/Wilson Street intersection for crossing Wilson Street and to the west of Wilson Street
for crossing Route 129 between Wilson Street and Summer Street (mid-block crossing).

At present, no formal existing bicycle facilities were identified within the immediate study area;
however, both Route 129 and Wilson Street were found to provide sufficient roadway width
(combined travel lane and shoulder) to support bicycle travel in a shared travelled-way
configuration. Outside of the immediate study area, the Bruce Freeman Rail Trail traverses an
alignment parallel to Chelmsford Street/Littleton Road (Route 110) to the north and west of the
Project site. A trail map is included in the Appendix.

PUBLIC TRANSPORTATION

The Project site and the study area are served by public transportation services provided by the
Lowell Regional Transit Authority (LRTA) (fixed-route bus service). The LRTA operates
Bus Route 15, Chelmsford/Westford via Rtes. 129/110, which originates from the
Kennedy Center at Gallagher Terminal located at 101 Thorndike Street in Lowell and travels
along Routes 129 and 110, and past the Project site. At the Kennedy Center, connections can be
made to other LRTA bus lines and to the Massachusetts Bay Transportation Authority’s
(MBTA’s) Lowell Branch of the Commuter Rail Line, which provides service to North Station in
Boston.

LRTA Bus Route 15 operates on weekdays between 6:00 AM and 7:45 PM and on holidays from
7:00 AM to 5:00 PM, with no service on Saturday or Sunday. Commuter Rail service on the
Lowell branch of the MBTA Lowell Commuter Rail Line operates on weekdays between
5:35 AM and 12:54 AM, and on Saturday and Sunday from 7:00 AM to 12:13 AM. LRTA bus
fares for adults are $1.00; with a $0.50 fare for senior citizens, persons with disabilities, and
children from 6 to 12 years of age; children under age 5 ride free when accompanied by a paying
adult. The MBTA commuter rail fare (one-way) from Lowell Station (Zone 6) to North Station
in Boston is $8.75. The LRTA bus and MBTA Commuter Rail routes, schedules, and fare
information are provided in the Appendix.

SPOT SPEED MEASUREMENTS
Vehicle travel speed measurements were performed on Route 129 in the vicinity of the Project

site over a continuous 48-hour period on two consecutive weekdays in conjunction with the ATR
counts. Table 2 summarizes the vehicle travel speed measurements.

G:\6373 Chelmsford, MA\Reports\TIAS 12_12.doc 1 4



Table 2
VEHICLE TRAVEL SPEED MEASUREMENTS

Route 129
Eastbound Westbound
Mean Travel Speed (mph) 28 29
85™ Percentile Speed (mph) 6 . 35
Posted Speed Limit (ﬁlph) eyt 30 i sl 30 AR

mph = miles per hour.

As can be seen in Table 2, the mean (average) vehicle travel speed along Route 129 in the
vicinity of the Project site was found to be approximately 28 mph. The average measured 85"
percentile vehicle travel speed, or the speed at which 85 percent of the observed vehicles traveled
at or below, was found to be approximately 35 mph, or 5 mph above the posted speed limit
(30 mph), and is considered to be a reasonable variation from the posted speed limit. The 85"
percentile speed is used as the basis of engineering design and in the evaluation of sight
distances, and is often used in establishing posted speed limits.

MOTOR VEHICLE CRASH DATA

Motor vehicle crash information for the study area intersections was provided by the
MassDOT Highway Division Safety Management/Traffic Operations Unit for the most recent
three-year period available (2008 through 2010, inclusive) in order to examine motor vehicle
crash trends occurring within the study area. The data is summarized by intersection, type,
severity, and day of occurrence, and presented in Table 3.

As can be seen in Table 3, no motor vehicle crashes were reported at the Route 129 intersections
with the Town Hall driveways or at the Route 129/Perham Street/Town Hall Drive intersection.
The intersection of Route 129 at Wilson Street was found to have experienced a total of four (4)
reported motor vehicle crashes over the three-year review period, or approximately one (1) crash
per year. The majority of crashes reported at this intersection resulted in property damage only;
occurred on a weekday, during daylight under clear weather conditions; and were reported as
rear-end type collisions. All of the study intersections were found to have a motor vehicle crash
rate’ below the MassDOT average for an unsignalized intersection for the MassDOT Highway
Division District in which the intersections are located (District 4). No fatal motor vehicle
crashes were reported at the study intersections over the three-year review period. The detailed
MassDOT Crash Rate Worksheets are provided in the Appendix.

The reported level of crash frequency within the study area does not indicate the presence of an
inherent safety deficiency with respect to the design or operation of the roadway network in the
vicinity of the Project site.

Average number of motor vehicle crashes per million vehicles entering the intersection.
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Table 3
MOTOR VEHICLE CRASH DATA SUMMARY*

Route 129/ Route 129/
Route 129/ the Town Hall Perham Street and
Wilson Street Driveways Town Hall Drive
Year:
2008 0 0 0
2009 2 0 0
2010 2 0 0
Total 4 0 0
Average 1.33 0.00 0.00
Rate 0.27 0.00 0.00
Significant? No No No
Severity:
Property Damage Only 2 0 0
Personal Injury 1 0 0
Fatal 0 0 0
Unknown 21 _0 0
Total 4 0 0
Type:
Angle 1 0 0
Rear-End 2 0 0
Head-On 1 0 0
Other Motor Vehicle 0 0 0
Sideswipe Same Direction 0 0 0
Sideswipe Opposite Direction 0 0 0
Unknown/Other 0 _0 0
Total 4 0 0
Weather Conditions:
Clear 4 0 0
Cloudy 0 0 0
Rain 0 0 0
Snow/lce 0 0 0
Unknown 0 0 _0
Total 4 0 0
Lighting
Daylight 4 0 0
Dawn/Dusk 0 0 0
Dark (Road Lit) 0 0 0
Dark (Road Unlit) 0 0 0
Dark (No Street Lights) 0 0 0
Other/Unknown 0 0 0
Total 4 0 0
Day of Week:
Monday through Friday 4 0 v}
Saturday 0 0 0
Sunday 0 0 0
Total 4 0 0

2Source: MassDOT Safety Management/Traffic Operations Unit records, 2008 through 2010.

bCrash rate per million vehicles entering the intersection.

°The intersection crash rate is significant if it is found to exceed 0.59 crashes per million vehicles entering the
intersection for unsignalized intersections and 0.78 crashes per million vehicles entering the intersection for
signalized intersections as defined by MassDOT for the MassDOT Highway Division District in which the
project is located (District 4).
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FUTURE CONDITIONS

Traffic volumes in the study area were projected to the year 2019, which reflects a seven-year
planning horizon from the current year consistent with MassDOT guidelines for the preparation
of Traffic Impact Assessments for Functional Design Reports (FDRs). Traffic volumes on the
roadway network for the 2019 Design Year include all existing traffic and new traffic resulting
from background traffic growth and the Project.

FUTURE TRAFFIC GROWTH

Future traffic growth is a function of the expected land development in the immediate area and
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 procedure produces a
more realistic estimate of growth for local traffic; however, potential population growth and
development external to the study area would not be accounted for in the resulting traffic
projections.

To provide a conservative analysis framework, both procedures were used, the salient
components of which are described below.

Specific Development by Others

The Planning Department of the Town of Chelmsford was contacted in order to determine if
there were any projects planned within the study area that would have an impact on future traffic
volumes at the study intersections. Based on this discussion, no projects were identified at this
time that are expected to result in a material impact on future traffic volumes beyond the general
background traffic growth rate.
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General 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 general background traffic growth trends.
Based on a review of this data, it was determined that traffic volumes within the study area have
fluctuated over the past several years, ranging from increases of approximately 3.4 percent to
decreases of approximately 6.5 percent. On average, traffic volumes were found to have
generally decreased by approximately 0.7 percent per year. In order to provide a conservative
(high) analysis scenario and a prudent planning condition for the Project, a 1.0 percent per year
compounded annual background traffic growth rate was used to account for future traffic growth
and presently unforeseen development within the study area.

Roadway Improvement Projects

The Town of Chelmsford and MassDOT were contacted in order to determine if there were any
planned roadway improvement projects expected to be completed within the study area. Based
on these discussions, the following roadway improvement projects were identified:

o  Westford Street Bridge Rehabilitation, Chelmsford, Massachusetts. This project is
being undertaken by MassDOT and will entail the reconstruction of the Westford Street
bridge over Interstate 495 to improve the wearing surface, structural system and bridge
deck slab, and upgrading of the railing and guardrail system. This project is currently at
the preliminary design stage with construction expected to commence in the Winter of
2015/2016.

o Interstate 495 Maintenance, Chelmsford, Massachusetts. This project is being
undertaken by MassDOT and will entail the resurfacing of 44 miles of Interstate 495
between Milemarkers 85.1 and 90.6. In conjunction with the resurfacing project, safety
and environmental improvements are also planned. This project is currently at the
preliminary design stage with construction expected to commence in the Winter of
2013/2014.

o Interstate 495 Intelligent Transportation System, Chelmsford, Massachusetts. This
design-build project is being undertaken by MassDOT and will entail the installation of
cameras, changeable message signs and vehicle detectors as a part of an Intelligent
Transportation System along Interstate 495 between Interstate 90 and Interstate 93. This
project is currently at the 75 Percent design stage with construction expected to
commence in the Summer of 2013.

These improvements are outside of the immediate study area that is the subject of this assessment
and are not expected to have a material impact on traffic volumes or operating conditions within
the study area. No other roadway improvement projects aside from routine maintenance
activities were identified to be planned within the study area at this time.

FUTURE TRAFFIC VOLUMES — DESIGN YEAR CONDITION

The 2019 Design Year condition peak-hour traffic-volumes were developed by applying the
1.0 percent per year compounded annual background traffic growth rate to the 2012 Existing
peak-hour traffic volumes and redistributing a portion of the traffic currently using the front
Town Hall parking lot to the rear lot via Town Hall Drive to reflect the redistribution of parking
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spaces as a result of the Project. The resulting 2019 Design Year weekday morning and evening
peak-hour traffic volumes are shown on Figure 3. The Project itself is not expected to result in a
regular or sustained increase in traffic within the study area. Any increase in traffic would be
considered nominal and would be reflected in the general background traffic growth rate. Traffic
volume networks showing the redistribution of traffic associated with the parking lot
modifications are provided in the Appendix.
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TRAFFIC OPERATIONS ANALYSIS

Measuring existing and future traffic volumes quantifies traffic flow within the study area. To
assess quality of flow, roadway capacity and vehicle queue analyses were conducted under
Existing and Design Year traffic-volume conditions. Capacity analyses provide an indication of
how well the roadway facilities serve the traffic demands placed upon them, with vehicle queue
analyses providing a secondary measure of the operational characteristics of an intersection or
section of roadway under study.

METHODOLOGY

Levels of Service

A primary result of capacity analyses is the assignment of level of service to traffic facilities
under various traffic-flow conditions.® The concept of level of service is defined as a qualitative
measure describing operational conditions within a traffic stream and their perception by motor-
ists and/or passengers. A level-of-service definition provides an index to quality of traffic flow
in terms of such factors as speed, travel time, freedom to maneuver, traffic interruptions,
comfort, convenience, and safety.

Six levels of service are defined for each type of facility. They are given letter designations from
A to F, with level-of-service (LOS) A representing the best operating conditions and LOS F
representing congested or constrained operating conditions.

Since the level of service of a traffic facility is a function of the traffic flows placed upon it, such
a facility may operate at a wide range of levels of service, depending on the time of day, day of
week, or period of year.

%The capacity analysis methodology is based on the concepts and procedures presented in the Highway Capacity
Manual; Transportation Research Board; Washington, DC; 2010.
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Unsignalized Intersections

The six levels of service for unsignalized intersections may be described as follows:

e LOS A represents a condition with little or no control delay to minor street traffic.
e LOS B represents a condition with short control delays to minor street traffic.

e LOS C represents a condition with average control delays to minor street traffic.
e LOS D represents a condition with long control delays to minor street traffic.

e LOS E represents operating conditions at or near capacity level, with very long control
delays to minor street traffic.

e LOS F represents a condition where minor street demand volume exceeds capacity of an
approach lane, with extreme control delays resulting.

The levels of service of unsignalized intersections are determined by application of a procedure
described in the 2010 Highway Capacity Manual.’ Level of service is measured in terms of
average control delay. Mathematically, control delay is a function of the capacity and degree of
saturation of the lane group and/or approach under study and is a quantification of motorist delay
associated with traffic control devices such as traffic signals and STOP signs. Control delay
includes the affects of initial deceleration delay approaching a STOP sign, stopped delay, queue
move-up time, and final acceleration delay from a stopped condition. Definitions for level of
service at unsignalized intersections are also given in the 2010 Highway Capacity Manual.
Table 4 summarizes the relationship between level of service and average control delay for two-
way stop controlled and all-way stop controlled intersections.

Table 4
LEVEL-OF-SERVICE CRITERIA FOR
UNSIGNALIZED INTERSECTIONS®

Level-Of-Service by Volume-to-Capacity Ratio Average Control Delay
v/ic<1.0 vic>1.0 (Seconds Per Vehicle)

<10.0
10.1 to 15.0
15.1t0 25.0
25.1t035.0
35.1t050.0

>50.0

MmO OQw R
mmmm ™™

*Source: Highway Capacity Manual, Transportation Research Board; Washington, DC; 2010;
page 19-2.

*Highway Capacity Manual; Transportation Research Board; Washington, DC; 2010.
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Vehicle Queue Analysis

Vehicle queue analyses are a direct measurement of an intersection’s ability to process vehicles
under various traffic control and volume scenarios and lane use arrangements. The vehicle
queue analysis was performed using the Synchro™ intersection capacity analysis software which
is based upon the methodology and procedures presented in the 2010 Highway Capacity Manual.
The Synchro™ vehicle queue analysis methodology is a simulation based model which reports
the number of vehicles that experience a delay of six seconds or more at an intersection. For
unsignalized intersections, Synchro™ reports the 95™ percentile vehicle queue; however, for all-
way STOP-control intersections, Synchro™ does not report vehicle queues and it is necessary to
use the associated SimTraffic™ traffic model to obtain vehicle queue data. Vehicle queue
lengths are a function of the capacity of the movement under study and the volume of traffic
being processed by the intersection during the analysis period. The 95™ percentile vehicle queue
is the vehicle queue length that will be exceeded only 5 percent of the time, or approximately
three minutes out of sixty minutes during the peak one hour of the day (during the remaining
fifty-seven minutes, the vehicle queue length will be less than the 95th percentile queue length).

ANALYSIS RESULTS

Level-of-service and vehicle queue analyses were conducted for 2012 Existing and 2019 Design
Year conditions for the intersections within the study area. The results of the intersection
capacity and vehicle queue analyses are summarized in Table 5, with the detailed analysis results
presented in the Appendix.

The following is a summary of the level-of-service and vehicle queue analyses for the
intersections within the study area.

Unsignalized Intersections

Route 129 at Wilson Street

Under 2012 Existing and 2019 Design Year conditions, the critical movements at this
unsignalized intersection (all movements from Wilson Street) were shown to operate at LOS F
during the weekday morning peak-hour as a result of the relatively large volume of conflicting
traffic travelling along Route 129 during this time period, and at LOS D during the weekday
evening peak-hour. Vehicle queues at the intersection were shown to range from 0 to 37 vehicles
during the peak hours. The Route 129 approaches to the intersection were shown to operate at
LOS A during the peak periods with minimal vehicle queuing (0 to 1 vehicle).

Route 129 at the Town Hall Driveways

Under 2012 Existing and 2019 Design Year conditions, the critical movements at these
unsignalized intersections (all movements exiting the Town Hall west driveway) were shown to
operate at LOS C during the weekday morning peak-hour and at LOS F during the weekday
evening peak-hour as a result of the relatively large volume of conflicting traffic travelling along
Route 129 during this time period. Vehicle queues at the intersection were shown to range from
0 to 5 vehicles during the peak hours. The Route 129 approaches to the intersections were shown
to operate at LOS A during the peak periods with negligible vehicle queuing.
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Route 129 at Perham Street and Town Hall Drive

Under 2012 Existing conditions, the critical movements at this unsignalized intersection (all
movements from Perham Street) were shown to operate at LOS D during the weekday morning
peak-hour and at LOS C during the weekday evening peak-hour. Under 2019 Design Year
conditions, with the reconstruction of Town Hall Drive to accommodate two-way traffic and the
construction of a new parking lot behind the Town Hall, the critical movements were shown to
continue to operate at LOS D during the weekday morning peak-hour and to degrade slightly
(4.3 second increase in average motorist delay) to LOS D (from LOS C) during the weekday
evening peak-hour. Vehicle queues at the intersection were shown to range from 0 to 1 vehicle
during the peak hours. The Route 129 approaches to the intersection were shown to operate at
LOS A during the peak periods with negligible vehicle queuing,.
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SCHOOL IMPACT ASSESSMENT

An assessment of the potential impact of the Project on operating conditions and safety during
school pick-up and drop-off periods was completed as these conditions relate to emergency
vehicle operations. The Project is not expected to result in a regular or sustained increase in
traffic that would materially impact traffic operations along Route 129 or its intersecting
roadways or driveways, or that would impede school bus activity and travel routes. Upon exiting
the Project site, a responding emergency vehicle will actuate the emergency vehicle traffic
control signal (proposed) that will stop all traffic along Route 129 to allow the vehicle(s) to exit
the facility in a safe and efficient manner. Responding emergency vehicles are required to
activate both their siren and light bar which provide both an audible and visual warning to
motorists and pedestrians. In accordance with Massachusetts General Law (MGL), motorists are
required to yield to an approaching emergency vehicle; this includes school buses. Children
waiting for a school bus should be located outside of the travelled-way and would not be in
conflict with a responding emergency vehicle or any vehicle that is travelling within the
travelled-way. The Project site is located approximately 950 feet west of the Center School, a
distance that is sufficient to eliminate conflicts between exiting emergency vehicles and vehicles
entering and exiting the school driveways.
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SIGHT DISTANCE MEASUREMENTS

Sight distance measurements were performed at the Project site driveway and at the study area
intersections in accordance with MassDOT and American Association of State Highway and
Transportation Officials (AASHTO)" standards. Both stopping sight distance (SSD) and
intersection sight distance (ISD) 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 distance
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 AASHTO standards, if the measured ISD is at least equal to the required SSD
value for the appropriate design speed, the intersection can operate in a safe manner. Table 6
presents the measured SSD and ISD at the subject intersections.

10rhid 2.
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Table 6
SIGHT DISTANCE MEASUREMENTS

Required
Minimum ISD Measured
Intersection/Sight Distance Measurement (Feet)? (Feet)” (Feet)
Route 129 at Wilson Street
Stopping Sight Distance:
Route 129 approaching from the east 250 -- 480
Route 129 approaching from the west 250 - 375
Intersection Sight Distance:
Looking to the east from Wilson Street 250 335/390° 475
Looking to the west from Wilson Street 250 335/390° 365
Route 129 at the Town Exit Hall Driveway
Stopping Sight Distance:
Route 129 approaching from the east 250 - 318
Route 129 approaching from the west 250 - 650+
Intersection Sight Distance:
Looking to the east from the Town Hall Driveway 250 335/390° 473
Looking to the west from the Town Hall Driveway 250 335/390° 650+
Route 129 at the Proposed Driveway
Stopping Sight Distance:
Route 129 approaching from the east 250 - 397
Route 129 approaching from the west 250 -- 322
Intersection Sight Distance:
Looking to the east from the Proposed Driveway 250 335/390° 360
Looking to the west from the Proposed Driveway 250 335/390° 472
Route 129 at Town Hall Drive
Stopping Sight Distance:
Route 129 approaching from the east 250 -- 500
Route 129 approaching from the west 250 -~ 375
Intersection Sight Distance:
Looking to the east from Town Hall Drive 250 335/390° 485
Looking to the west from Town Hall Drive 250 335/390° 360
Route 129 at Perham Street
Stopping Sight Distance:
Route 129 approaching from the east 250 -- 490
Route 129 approaching from the west 250 - 365
Intersection Sight Distance:
Looking to the east from Perham Street 250 335/390° 475
Looking to the west from Perham Street 250 335/390° 350

*Recommended minimum values obtained from 4 Policy on Geometric Design of Highways and Streets, 6% Edition, American
Association of State Highway and Transportation Officials (AASHTOQ); 2011; and based on a 35 mph approach speed on
Route 129.

bValues shown are the intersection sight distance for a vehicle tuming right/left exiting a roadway under STOP control such that
motorists approaching the intersection on the major street should not need to adjust their travel speed to less than 70 percent of
their initial approach speed.
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As can be seen in Table 6, lines of sight at the subject intersections exceed the recommended
minimum sight distance requirements for a 35 mph approach speed along Route 129, consistent
with the measured 85" percentile vehicle travel speed and 5 mph above the posted speed limit
(30 mph).
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

VAI has completed a detailed assessment of the potential impacts on the transportation
infrastructure associated with the proposed construction of the new Chelmsford Fire Department
Headquarters to be located at 50 Billerica Road (Route 129) in Chelmsford, Massachusetts. This
assessment has been completed in accordance with state standards for the preparation of TIAs
and was conducted pursuant to the standards of the Traffic Engineering and Transportation
Planning professions for the preparation of such reports. The following specific areas have been
evaluated as they relate to the Project: i) access requirements; ii) potential off-site improvements;
and iii) safety considerations; under existing and future conditions, both with and without the
Project. Based on this assessment, we have concluded the following with respect to the Project:

1.

The Project is not expected to result in a regular or sustained increase in traffic that
would result in a material increase in motorist delays or vehicle queuing;

No inherent safety or operational deficiencies were noted with respect to the roadways
and intersections proximate to the Project site that would indicate that the construction of
the Project would result in an impact on the safe and efficient movement of vehicles,
pedestrians or bicyclists;

An assessment of traffic volumes and operating conditions at the intersections of
Route 129 at Wilson Street, Route 129 at the Town Hall Driveways, and Route 129 at
Perham Street and Town Hall Drive indicates that the existing transportation
infrastructure affords sufficient capacity to accommodate the Project;

The Project will not result in a degradation in safety or access as these conditions relate
to school bus travel or drop-off/pick-up activities for school children; and

Lines of sight to and from the Project site driveway and the study intersections exceed
the required minimum distances for the intersections to function in a safe and efficient
manner.

Based on the above, we have concluded that the Project can be accommodated within the
confines of the transportation infrastructure in a safe and efficient manner with implementation
of recommendations that follow.
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RECOMMENDATIONS

A detailed transportation improvement program has been developed that is designed to maintain
safe and efficient access to the Project site and address any deficiencies identified at off-site
locations evaluated in conjunction with this study. The following sections detail the
improvements that have been recommended as a part of this evaluation which are also
graphically depicted on Figure 4.

Project Access

Access to the Project will be provided by way of a new driveway that will intersect the north side
of Route 129 and will be generally situated between the Town Hall entrance-only driveway and
Town Hall Drive. In conjunction with the Project, a new parking area will be constructed behind
the Town Hall and Town Hall Drive will be improved and continue to accommodate one-way
travel between Route 129 and the new parking lot (northbound). The following
recommendations are offered with respect to the design and operation of the Project site
driveway and the driveways serving the Town Hall:

» The one-way enter and exit driveways serving the Town Hall should be a minimum of
16-feet in width and should include appropriate signs (“One Way” (R6-1)", “Do Not
Enter” (R5-1), etc.) and pavement marking indicating the one-way traffic flow, with
vehicles exiting the Town Hall placed under STOP-sign (R1-1) control with a marked
STOP-line provided in advance of the sidewalk on Route 129.

» Town Hall Drive should be reconstructed as a paved roadway a minimum of 16-feet in
width and accommodate one-way northbound travel between Route 129 and the new
parking lot. “Do Not Enter” (R5-1) and “One-Way” (R6-1) signs should be installed at
the interface of Town Hall Drive with the new parking lot facing the parking lot.

> Signs indicating “Authorized Vehicles Only” (RS-11) should be installed on either side
of the new driveway that will serve the Project facing motorists on Route 129.

> An emergency vehicle traffic control signal should be installed at the Project site
driveway that should be actuated by way of both an OPTICOM™ system (or similar) and
hardwired to the Fire Station. Marked STOP-lines should be provided on either side of
the driveway on Route 129 at the desired stopping point for vehicles with signs indicated
“Stop Here On Red” (R10-6) provided at the STOP-lines.

> An “Emergency Signal” sign (R10-13) shall be mounted on the emergency vehicle traffic
control signal facing approaching traffic on Route 129.

> An “Emergency Vehicle” sign (W11-8) and an “Emergency Signal Ahead” (W11-12P)
supplemental plaque should be installed approximately 125 feet east and west of the
emergency vehicle signal on each approach to the Project site driveway.

» The driveway serving the Project and its intersection with Route 129 should be
appropriately illuminated.

11Sign designations as specified in the Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway
Administration; Washington, DC; 2009.
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> All signs and other pavement markings to be installed within the Project site shall
conform to the applicable standards of the Manual on Uniform Traffic Devices
(MUTCD)."

» If centerline pavement markings are provided within the Project site or along Town Hall
Drive, they shall consist of a double-yellow centerline.

» Signs and landscaping adjacent to the Project site driveway, the driveways serving the
Town Hall and Town Hall Drive should be designed and maintained so as not to restrict
lines of sight.

> It is suggested that all signs and pavement markings along the Town Hall and Project site
frontage on Route 129 be reviewed, upgraded and replaced as necessary to enhance
visibility and to eliminate potential conflicts with the signs and markings to be installed
in conjunction with the emergency vehicle traffic control signal.

Off-Site Improvements

Route 129 at Perham Street

A STOP-sign (R1-1) and marked STOP-line should be provided on the Perham Street approach
to Route 129 in order to define the desired stopping point for motorists exiting Perham Street and
to reinforce the vehicular right-of-way at the intersection given the addition of the Project.

Route 129 at Wilson Street

An analysis of operating conditions at this unsignalized intersection indicates that operating
conditions are constrained during the weekday morning peak-hour, a condition that is a direct
result of the relatively large volume of conflicting traffic travelling along Route 129. A
preliminary review of the criteria (warrants) for the installation of a traffic control signal as
specified in the MUTCD" indicates that at least two (2) of the nine warrants are satisfied under
current traffic volume conditions (Warrant 2, Four-Hour Vehicular Volume, and Warrant 3, Peak
Houwr) indicating that the installation of a traffic control signal at the intersection may be justified
in order to improve traffic operations.

Given: i) the absence of a pronounced motor vehicle crash history at the intersection; and ii) the
limited duration of the reported constrained operating conditions; it is suggested that operating
conditions and motor vehicle crashes at the intersection continue to be monitored on a periodic
basis as a part of routine review by the Police Department. Should the frequency of occurrence
of motor vehicle crashes experience a sustained and regular increase, it is suggested that a formal
Traffic Signal Warrants Analysis be completed in accordance with the methodology and
procedures outlined in the MUTCD, including the collection of 12-hour (7 AM to 7 PM) manual
turning movement count and vehicle classification count on an average weekday (Tuesday,
Wednesday or Thursday). Should it be determined that the installation of a traffic control signal
is an appropriate measure to improve intersection conditions, the traffic signal system should be
integrated into the emergency vehicle traffic control signal to be installed at the Project site
driveway.

1bid 4.
Bbid.
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With implementation of the above recommendations, safe and efficient access will be provided
to the Project and the Project can be safely accommodated within the confines of the
transportation infrastructure.
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AUTOMATIC TRAFFIC RECORDER COUNT DATA
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MASSDOT CRASH RATE WORKSHEETS
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Accurate Counts Page |

Location : Billerica Road (Route 129) 978-664-2565

Location : at #50 Billerca Road
City/State: Chelmsford, MA

Start 24-Oct-12 Total
Time Wed _EB wWB
12:00 AM 5 4 9
12:15 2 3 5
12:30 5 5 10
12:45 1 3 4
01:00 4 2 6
01:15 1 0 1
01:30 5 0 5
01:45 1 1 2
02:00 4 2 6
02:15 0 1 1
02:30 1 1 2
02:45 2 2 4
03:00 3 0 3
03:15 1 6 7
03:30 2 1 3
03:45 2 3 5
04:00 2 10 12
04:15 5 6 11
04:30 7 3 10
04:45 10 8 18
05:00 12 5 17
05:15 15 10 25
05:30 29 10 39
05:45 36 19 55
06:00 65 10 75
06:15 96 28 124
06:30 166 36 202
06:45 190 32 222
07:00 204 29 233
07:15 223 47 270
07:30 232 50 282
07:45 173 38 211
08:00 194 36 230
08:15 175 55 230
08:30 164 52 216
08:45 162 91 253
09:00 122 71 193
09:15 101 53 154
09:30 90 53 143
09:45 91 63 154
10:00 70 58 128
10:15 68 49 117
10:30 67 53 120
10:45 88 64 152
11:00 56 57 113
11:15 59 87 146
11:30 81 97 178
1145 B1 119 o N 200
Total 3173 1433 4606
__Percent 689%  31.1% ) _

Peak - 06:45 11:00 - - - - - - 06:45
Vol. - 849 360 - - - - - - 1007

P.H.F. 0.915 0.756 0.893



Accurate Counts Page 2

Location : Billerica Road (Route 129) 978-664-2565
Location : at #50 Billerca Road
City/State: Chelmsford, MA
Start 24-Oct-12 Total
___Time Meg:__FR- W8 R o = —
12:00 PM 94 123 217
12:15 95 107 202
12:30 90 103 193
12:45 123 112 235
01:00 101 83 184
01:15 110 72 182
01:30 100 65 165
01:45 103 55 168
02:00 72 64 136
02:15 74 86 160
02:30 73 93 166
02:45 63 96 169
03:00 97 87 184
03:15 83 139 222
03:30 74 105 179
03:45 58 104 162
04:00 80 112
04:15 91 92
04:30 78 124
04:45 74 117
05:00 86 183
05:15 84 158
05:30 91 144
05:45 99 135
06:00 73 120
06:15 92 124 216
06:30 59 120 179
06:45 55 90 145
07:00 48 66 112
07:15 46 63 109
07:30 53 58 111
07:45 39 42 81
08:00 43 51 94
08:15 42 44 86
08:30 26 44 70
08:45 28 23 51
09:00 38 38 76
09:15 36 31 67
09:30 32 22 54
09:45 17 17 34
10:00 7 33 40
10:15 21 14 35
10:30 12 18 30
10:45 15 13 28
11:00 12 12 24
11:15 4 8 12
11:30 4 8 12
1145 4 6 - . e : ; _ 10
Total 2897 3594 6491
Percent . _4486%  554% : I S
Peak - 12:45 17:00 - - - - - - 17:00
Vol. - 434 590 - - - - - - 950

P.HEF. 0.882 0.934 0.981



Accurate Counts Page 3

Location : Billerica Road (Route 129) 978-664-2565

Location : at #50 Billerca Road
City/State: Chelmsford, MA

Start 25-Oct-12 Total
_ Time Thu EB___WB o
12:00 AM 5 6 11
12:15 1 5 6
12:30 4 7 1
12:45 4 3 7
01:00 1 4 5
01:15 3 6 9
01:30 6 2 8
01:45 4 2 6
02:00 1 0 1
02:15 0 3 3
02:30 6 2 8
02:45 3 1 4
03:00 4 1 5
03:15 2 4 6
03:30 2 3 5
03:45 2 4 6
04:00 3 4 7
04:15 3 4 7
04:30 7 5 12
04:45 4 2 6
05:00 11 6 17
05:15 12 21 33
05:30 20 21 41
05:45 43 13 56
06:00 62 20 82
06:15 101 22 123
06:30 170 34 204
06:45 173 39 212
07:00 176 28 204
Q07:15 222 38 260
07:30 208 47 255
07:45 186 50 236
08:00 193 49 242
08:15 189 46 235
08:30 209 59 268
08:45 211 77 288
09:00 124 77 201
09:15 113 44 157
09:30 91 49 140
09:45 73 65 138
10:00 66 59 125
10:15 68 68 136
10:30 67 46 113
10:45 61 51 112
11:00 69 73 142
11:15 57 84 141
11:30 75 85 160
11:45 82 114 - i . 196
Total 3197 1453 4650
Percent 68.8%  312% ] . i .
Peak B 07:15 11:00 - - - - - - 08:00
Vol. - 809 356 - - - - - - 1033

P.H.F. 0.911 0.781 0.897



Accurate Counts Page 4

Location : Billerica Road (Route 129) 978-664-2565
Location : at #50 Billerca Road
City/State: Chelmsford, MA
Start 25-Oct-12 Total
Time  Thu EB__ WwB - : S e
12:00 PM 80 141 221
12:15 98 93 191
12:30 114 92 206
12:45 110 72 182
01:00 102 80 182
01:15 96 59 155
01:30 72 61 133
01:45 92 81 173
02:00 62 87 149
02:15 75 62 137
02:30 72 83 155
02:45 96 88 184
03:00 87 100 187
03:15 103 133 236
03:30 68 99 167
03:45 75 99 174
04:00 89 108 197
04:15 96 119 215
04:30 78 116 194
04:45 64 127 191
05:00 81 133 214
05:15 104 156 260
05:30 83 110 193
05:45 85 121 206.
06:00 84 126 210
06:15 81 122 203
06:30 75 120 195
06:45 61 91 152
07:00 54 85 139
07:15 44 77 121
07:30 49 65 114
07:45 61 43 104
08:00 32 49 81
08:15 33 46 79
08:30 29 53 82
08:45 35 31 66
09:00 28 36 64
09:15 34 30 64
09:30 20 32 52
09:45 19 23 42
10:00 10 15 25
10:15 12 29 41
10:30 18 22 40
10:45 11 17 28
11:00 13 18 3
11115 7 11 18
11:30 3 6 9
11:45 4 6 _ B I 5
Total 2899 3573 6472
Percent 44.8% 55.2% e o ) B o
Peak - 12:15 16:30 - - - - - - 17:00
Vol, - 424 532 - - - - - - 873
PHF. 0830 0.853 - N — ; 0.839
Grand
Total 12166 10053 22219
Percent 54.8% 45.2%

ADT ADT 11,110 AADT 11,110
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Accurate Counts Page |

Location : Billerica Road (Route 129) 978-664-2565
Location : at #50 Billerca Road
City/State: Chelmsford, MA
Start 05-Dec-12 EB Hour Totals w8 Hour Totals Combined Totals
_ Time Wed Moming _Afternoon  Morning _ Afterncon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon
12:00 1 104 2 118
12:15 0 118 4 105
12:30 4 97 0 90
12:45 2 126 7 445 2 87 8 400 15 845
01:00 1 112 5 98
01:15 1 101 6 101
01:30 1 89 0 71
01:45 4 9N 7 393 3 68 14 338 21 31
02:00 0 79 0 69
02:15 0 69 0 86
02:30 2 77 1 86
02:45 2 73 4 298 1 74 2 315 6 613
03:00 2 85 8 96
03:15 % 93 2 150
03:30 3 79 5 123
03:45 2 84 10 341 2 92 17 461 27 802
04:00 4 95 7 119
04:15 3 91 10 104
04:30 2 91 2 102
04:45 1" 72 20 349 6 111 25 436 45 785
05:00 a 73 5 113
05:15 16 106 8 161
05:30 31 a3 _ 19 154
05:45 27 74 83 346 16 124 48 552 131 898
06:00 64 70 15 109
06:15 99 78 14 117
06:30 183 77 43 113
06:45 182 56 528 281 48 106 120 445 648 726
07:00 184 45 50 74
07:15 218 36 54 64
07:30 206 23 55 44
07:45 231 35 ‘839 139 61 39 220 221 1059 360
08:00 191 41 89 68
08:15 199 23 81 59
08:30 229 25 134 45
08:45 199 24 818 113 152 20 456 192 1274 305
09:00 189 32 108 26
09:15 152 25 113 24
09:30 134 29 80 50
09:45 135 26 610 112 66 19 367 119 977 231
10:00 120 14 72 18
10:15 127 13 60 21
10:30 116 7 62 19
10:45 121 14 484 48 BT 15 261 73 745 121
11:00 94 10 60 14
11:15 110 2 7 6
11:30 77 10 113 12
11:45 90 4 371 26 | 109 7 359 39 730 65
Total 3781 2891 1897 3591 5678 6482

Percent 56.7% 43.3% 34.6% 65.4% 46.7% 53.3%



Accurate Counts Page 2

Location : Billerica Road (Route 129) 978-664-2565

Location : at #50 Billerca Road
City/State: Chelmsford, MA

Start 06-Dec-12 EB Hour Tolals we Hour Totals Combined Tolals
Time Thu Morming _ Afternoon _ Morning _ Afternoon  Morning _ Afternoon__ Morning  Afternoon  Morning  Afternoon
12:00 3 89 2 131
12:15 4 122 5 110
12:30 2 108 3 100
12:45 0 125 g 444 0 87 10 428 19 872
01:00 1 91 3 76
01:15 1 138 2 74
01:30 1 90 2 89
01:45 4 100 7 419 1 63 8 302 15 721
02:00 2 76 1 AT
02:15 2 84 5 75
02:30 1 83 2 83
02:45 2 92 7 335 1 79 9 314 16 649
03:00 1 96 2 99
03:15 1 102 1 124
03:30 3 66 7 130
03:45 4 82 9 346 4 120 14 473 23 819
04:00 3 73 6 122
04:15 6 83 14 114
04:30 6 93 _ _ 7 122 _
04:45 8 81 23 380 4 140 31 498 54 828
05:00 11 90 5 130
05:156 21 99 10 143
05:30 24 95 15 131 .
05:45 42 75 98 359 12 111 42 515 140 B74
06:00 60 73 12 117
06:15 105 B9 23 129
06:30 158 67 35 94
06:45 470" 60 493 269 35 107 105 447 598 716
07:00 204 52 29 79
07:15 : 210 45 60 56
07:30 230 42 64 50
07:45: ; 184 43| 828 182 82 56 235 241 1063 423
08:00 215 50 53 50
08:15 170 . 40 103 67
08:30 225 36 63 38 _
08:45 199 34 809 160 99 36 318 191 1127 351
09:00 167 29 78 31
- 0915 1400 22 71 .30
09:30 80 17 79 50 )
09:45 ] 62 25 449 93 83 18 3N 129 760 222
10:00 79 16 43 13
“10:15. 85 12 83 19
10:30 86 12 ) 45 10
10:45 68 15 318 54 74 21 245 63 563 17
11:00 92 9 77 7
1115 77 12 71 14
11:30 74 2 105 16
11:45 73 3l 316 26 128 8 381 45 697 71
Total 3366 3017 1709 3646 5075 6663
Percent _ 527%  47.3% 31.9%  68.1% 43.2% 56.8%
v 7147 5008 606 7237 10753 13145
Percent 54.7% 45.3% 33.3% 66.7% 45.0% 55.0%

ADT ADT 11,887 AADT 11,887
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N/S Street :
E/W Street :
City/State : Chelmsford,
Weather : Clear

T StartTime|

_08:45 AM |

Wilson Street
Billerica Road

MA

07:00 AM |
07:15 AM
07:30 AM |
07:45 AM
Total !

08:00 AM |
08:15 AM |
08:30 AM l

Total |

Grand Total

" Start Time |

Apprch % |

Total % |
Cars |

_ % Cars |
Trucks |

% Trucks |

Left |

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM
07:30 AM
07:45 AM
__08:00 AM
Total Volume

.._%LAPP-%%Egl

Cars

% Cars
Trucks
% Trucks

-1

77
79
76

_67
299

946

[ 293

f 98.0

; 6

Accurate Counts
978-664-2565

ps Printed- Cars - Trucks

[—

Billerica Rd
_ From East
_Thru |
3
31
48
.54
164

46

48

47

_62

203

367

80.8
149

352

958

15

4.1

" Billerica Rd

_ Thru|

31

S Grou
Wilson St
From North I
Left | _Right |
60 40 |
77 56
79 39
16 12
292 147 |
67 18
56 32
75 38|
o B .22i
249 110 |
541 257
67.8 322
22 10.5
532 253 |
98.3 98.4 |
9 4t
1.7 16|
Wilson St [
__From North |
Right | App. Total |
56 133 |
39 118 |
12 88 |
_18 85|
125 424 |
295 B
558 797 |
124 417 |
99.2 98.3
1 7
0.8 1.7

| 20

From East

_Right|  App. Total |

Billerica Rd
__ From West
Left]
12
9
3
4
28
7
4
0
o 1§
12
40
3.3
1.6 -
39
97.5
1
25
Billerica Rd
~ From West
Left|  Thru |
9 150
3 163
4 148
7 155
23 616
36 964
639 945
22 607
95.7 98.5
1 9
4.3 15

Thru |
141 |
150 |
163 |

602 |
155 |
157
124,
129

565

1167
96.7
A7.5
1150

File Name
Site Code
Start Date
Page No

_148|

985

17
15|

163730001
163730001
: 10/24/2012
M

__Int. Total

289
332
339
308
1268

301
309
293
288
1191

2459

App. Total |

159 |
1661
152}

162

639

Int. Total |

332
339
308

301

1280

-944.
1254
98.0
26
20



Accurate Counts

978-664-2565
N/S Street : Wilson Street File Name :
E/W Street @ Billerica Road Site Code
City/State : Chelmsford, MA Start Date
Weather @ Clear Page No
T Wilson St
oW _In__ Total
s9) [ 417] | 476!
L __z{ L7l s
L6861 |_424 485,
1
| [ 128 298]
! S T
| {125/ 299 ,
| Right Left i
‘ o !
|
_!
Peak Hour Data
o] o0
North T @8
2 T2 | ]__ ; |
5 "Peak Hour Begins at 07:15 AM z:’g:__ @ “]m NIE;;
& Cars 3l o B 3
@ Tucks 28 :‘ —————
'''''' la|
SREE
Peak Hour Analysis From 07:00 AM fo 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Beginsat: _EE S
| 07:00 AM 08:00 AM 07:30 AM
+0 mins. | 60 40 100 486 8 54 3 163 166
+15 mins. 77 56 133 48 12 60 4 148 152
+30 mins. 79 39 118 47 9 56 7 155 162
_ +45 mins. 76 12 88| 62 23 85 4 157 181
Tolal Volume 292 147 439 203 52 255 18 623 641
. %App.Total| 665 = 335 L .. 796 204 . . 4_ _ 28 92 =000 |
e e BHE 824 656 825 . .B19 565 _.750 . .B43 956 965
Cars 287 146 433 196 50 246 18 612 630
% Cars 98.3 993 98.6 96.6 96.2 96.5 100 98.2 98.3
Trucks 5 1 6 7 2 9 0 1" 1
% Trucks 1.7 0.7 14 3.4 38 35 0 1.8 1.7

63730001

1 63730001
2 10/24/2012
12



Accurate Counts
978-664-2565

N/S Street : Wilson Street File Name : 63730001
E/W Street : Billerica Road Site Code : 63730001
City/State : Chelmsford, MA Start Date : 10/24/2012
Weather : Clear PageNo :1
... GroupsPrinted-Cars i
| Wilson St Billerica Rd Billerica Rd \
P coy | FromNorth | ___ From East ) _ FromWest | = ===
I StartTime| Left] Right|  Thu|  Right|  Lleftl  Thu| Int. Total |
07:00 AM 59 40 28 5 12 139 283
07:15 AM 74 56 | 31 9 8 149 327
07:30 AM | 78 39 48 7 3 160 | 335
_ 0745 AM | 76 B 49 AT . | RN 4. “sy .. 288
Total | 287 146 | 156 35 | 27 593 | 1244
08:00 AM | 65 18 43 7, 7 153 | 293
08:15 AM | 55 30| 47 12| 4 154 | 302
08:30 AM | 74 38 ; 45 8 | 0 123 | 288
B 0845AM| 51 21 SR . ;| 23 1 27 284
al 245 107 | 196 50 | 12 557 | 1167
Grand Total | 532 253 | 352 85 | 3ag 1150 | 2411
Apprch % | 67.8 322 80.5 195 33 96.7
Total % | 22.1 10.5 14.6 35| 16 47.7 |
| Wilson St 7| Billerica Rd Billerica Rd |
L ._ |~ FromNorth | FromEast | _FromWest B .
. Start Time Left|  Right| App.Total|  Thru|  Right| App.Total|  Left]  Thrul App.Total| It Total|
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM | 74 56 130 | 31 9 40 | 8 149 157 | 327
07:30 AM 78 39 117 | 48 7 55 | 3 160 163 | 335
07:45 AM 76 1 87 49 14 63 | a4 145 149 | 299
_08:00AM | g5 .48 . 83, 43 iL 50 | lr s 183 160 293
Total Volume | 293 124 a7 | 171 37 208 | 22 607 629 | 1254
% App.Total | 70.3 207 | 82 178 ol 35 95 |
PHF| 939 554 . 802 872 661 . &25.[_. 688 948 .. 865! . .936



: Wilson Street

: Billerica Road

: Chelmsford, MA
: Clear

07:00 AM
07:15 AM
07:30 AM

Total |

08:00 AM
08:15 AM
08:30 AM |
08:45 AM |

Total

Grand Total
Apprch %
Total %

——

Start Tlme

07:45 AM | 0
08:00 AM | 2
08:15 AM | 1
__0830AM| 1.
Total Volume 4
% App. Total 571
PHF |

Start Time |

0745 AM |

- Left |
Peak Hour AnaIySIS From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

500

Accurate Counts
978-664-2565

Groups Printed- Trucks

Wilson St | Blllenca Rd
From North_ | From East
Left| Right | Thru |

1 0! 3

3 0 0

1 0| 0

0 o 5

5 11 8

2 0! 3

1 21 1

1 0 2

0 i i . 1

4 3] 7

9 4 15

69.2 30.8 88.2

18.8 83 31.2
Wilson St [ Billerica Rd
FromNorth | From East

Right| App.Total! — Thru|  Right|

1 1 | 5 0

0 2| 3 1

2 3 1 0
) a2 1

3 7! 11 2

429 . L 846 154
37 5831 560 500

ol

[-umu

|
\
i

ey
W = Ao

|o{c: ©

Slocloocoo

|'or
=

File Name : 63730001
Site Code : 63730001
Start Date : 10/24/201z

PageNo :1

Thru | Int. Total |
2 6
11 5
3 4
3, .9

9 24
2| 8

3 7
1! 5
2] - )
8| 24
17 48

94.4
35.4 |

App. Total | Int. Total |

3 9

2| 8

3 7

i — 5

9 29

750 806



Accurate Counts

N/S Street : Wilson Street
E/W Street : Billerica Road
City/State : Chelmsford, MA
Weather : Clear
______ Groups Printed-Cars - Trucks
: Wilson St |- Billerica Rd I
M _ _FromNorth | _ From East 1
L  StartTime | Left| Right | Thru!  Right|
03:00 PM | 12 23 97 11|
03:15 PM | 17 17 100 19!
03:30 PM | 8 25 17 2 |
_ 0345PM| T 12 96 10 |
Total | 44 771 410 68 !
04:00 PM | 11 24 88 18|
04:15 PM | 12 22‘ 105 15|
04:30 PM | 10 23 105 15|
_04:45PM | 14 32| 115 6]
Total | 47 101! 413 64 |
05:00 PM | 8 27 | 123 13|
05:15 PM | 6 37| 149 16|
05:30 PM | 5 30 141 16
0545PM| 9 2 146 7
Total | 28 115 559 62
Grand Total | 119 293 1382 194
Apprch % | 289 711 87.7 12.3
_ Total % | 38 93] 439 _ 6.2
Cars | 118 285 1372 194
— % Cars 992 97.3 99.3 ___ 100
Trucks | 1 8 10 0
% Trucks | 0.8 2.7 0.7 0|
' Wilson St | Billerica Rd
i PO ___From North  — FromEast _
l _ StartTime|  Left| _ Right| App.Total|  Thru|  Right| App.Total |
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM | 8 27 35 123 13 136 |
05:15 PM | 6 37 43 149 16 165
05:30 PM 5 30 35 141 16 157
. 05:45PM | 9 _ 21 30 148 17 163
Total Volume 28 115 143 559 62 621
% App.Total | ~ 19.6 804 =1 % 10 —
o PHF, 778 777 831 938 912 941
Cars 28 112 140 559 62 621
% Cars 100 97.4 97.9 100 100 100
Trucks 0 3 3 0 0 0
% Trucks 0 2.6 2.1 0 0 0

978-664-2565

Billerica Rd
_From West
Left|

255
21.9
8.1

254
996

04

_Left]

20
23
23
29
95

218
819

95
100
0

0

Billerica Rd

From West

77

92

79

93

341

782
917
337
98.8

4
1.2

File Name : 63730001
Site Code : 63730001
Start Date : 10/24/2012
PageNo :1
Thru | __Int. Total |
71| 234
79| 251
78| 278
_45 | 184
273 947
64 | 221
89 266
75 253
65| 263
293 | 1003
77" 268
92 | 323
79 204
93| 315
3411 1200
907 | 3150
78.1 |
288 .
879 | 3102
96.9 | 985
28i 48
3.1 15
]
.Apgjgja_ll _ _Int, Total |
97| 268
115 323
102 294
122 315
436[ 1200
893 929
432 1193
99.1 | 99.4
4! 7
0.9/ 0.6



Accurate Counts

978-664-2565
N/S Street : Wilson Street
E/W Street : Billerica Road
City/State : Chelmsford, MA
Weather : Clear
| Wilson ST
| Out In Total
157 140 297
0 3 3
157 |143 300
) T
| 112] 28
L3 0o
L1151 28
l:_iv].]ht Lel_ﬂ'
Peak Hour Data
5 gﬁ- '.—:-J el
A- 15 T fs &JE
- - —y— 4 kO [ N
e wvg 38 1 — 12 L e
d27E |4 [ Peak Hour Begins at 05:00 PM Zaloa 11 &
gj“ e l li-—lﬂi ‘@l @53
] - g Y% 2 Cars _7—| ! | i":P -]
B —op 7 BE— [ Trucks 38l g - &
5 s = : 1 =
il 2 88
L) [Sla &=
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of |
Peak Hour for Each Approach Beginsat: o o - . _
04:45 PM 05:00 PM 05:00 PM
+0 mins. 14 32 46 123 13 136 20 77
+15 mins. 8 27 35 149 16 165 23 92
+30 mins. 6 37 43 141 16 157 23 79
+45 mins. | 5 .3 @ 35 146 17 163 .29 93
Total Volume 33 126 159 559 62 621 | 95 K|
__%App.Total| 208 792 S 90 S N — l_ . 218 = 782
_PHF| = 589 851 864 938 912 941 819 917
Cars 33 124 157 559 62 621 95 337
% Cars 100 98.4 98.7 100 100 100 | 100 98.8
Trucks ] 2 2 ] 0 0| 0 4
% Trucks 0 16 13! 0 0 0| 0 12

File Name :
Site Code
Start Date
Page No

97 |
115 |
102 |
122 |

436

803 |

432
99.1 |
4

|
09|

63730001

: 63730001
1 10/24/2012
92



N/S Street :
E/W Street :

City/State :

Weather

Wilson Street
Billerica Road
Chelmsford, MA
: Clear
o = ______ Groups Printed- Cars _
Wilson St | Billerica Rd
N _FromNorth | FromEast
Start Time _left|  Right, ~ Thrul
03:00 PM 12 22 97
03:15 PM‘ 17 17 97
03:30 PM 7 241 115
03:45 PM | SRR | | BN
Total | 43 74 403
04:00 PM | 1 24 | 86
04:15 PM | 12 21 105
04:30 PM | 10 2| 104
04:45PM | 14 . 32 115
Total | 47 99 | 410
05:00 PM 8 27 | 123
05:15 PM 6 35| 149
05:30 PM 5 30 | 141
_05:45 PM | 9 20| 146
Total 28 12 559
Grand Total 118 285 | 1372
Apprch % 29.3 70.7 87.6
Total % KX: 9.2 442
Wilson St ! Billerica Rd
—— ___FromNorth | ____From East
StartTime|  Left|  Right] App. Total | Thru | Right|

Accurate Counts
978-664-2565

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM | 8
05:15 PM | 6
05:30 PM
_ 0545PM| 9
Total Volume
. %App.Total| 20

PHF| 778

5

27 35| 123 13
35 M| 149 16
30 35 | 141 16
20 29| 16 17
112 140 559 62
80 4. %0 10
.800 854 938 912

File Name
Site Code
Start Date
Page No

‘App. Total

96 |
114 |
102 |

120

432

800 |

163730001

1 63730001

: 10/24/2012
01

Int. Total |
229
245
269
180
923

218
260
247
261
986

267
320
294
o312
1193

3102

Int. Total |

267
320
294
312
1193

932



Accurate Counts

978-664-2565

N/S Street : Wilson Street
E/W Street : Billerica Road
City/State : Chelmsford, MA
Weather : Clear

- I Wilson St
| FromNoth
l — _StartTime|  Left] __Right|
03:00 PM 0 1|
03:15 PM 0 0
03:30 PM 1 1]
— ; __03:45PM .. 0 : 1]
Total | 1 3,
04:00 PM 0 0l
04:15 PM 0 1
04:30 PM | 0 1
_ __04:45 PM | -0 0.
Total | 0 21
05:00 PM | 0 0|
05:15 PM | 0 2
05:30 PM | ] 0|
05:45 PM | o 1)
Total 0 3
Grand Total | 1 |
Apprch % | 111 88.9 |
Total % | 2.1 16.7 |
| | Wilson St |
| FromNotth | _
. Start Time | Left! _ Right! App.Total!  Thru
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM
03:00 PM | 0 1 1] 0
03:15PM | 0 0 0| 3
03:30 PM | 1 1 2| 2
_D345PM | 0 1. 11 2
Total Volume | 1 3 4 | 7
_%App.Total | 25 75 ___.\ 100
B _PHF | 250 750 5001 583

Billerica Rd [ Billerica Rd
From East _ | FromWest
Thu|  Right] Left [
0 01 0
3 0} 0
2 0 1
2 0 o
7 0l 1
2 0] 0
0 0 0
1 0 0
0 L [ R
3 0 0
0 0| 0
0 0 0
0 0 0
0 0 - 0
0 0 0
10 ol 1
100 o 3.4
20.8 0! 2.1
Billerica Rd Billerica Rd
FromEast | ~ FromWest
Right| App.Total|  Left|  Thru|
0 0] 0 4
0 3 0 3
() 2| 1 4
_____ & ZI.A 0 1
0 71 1 12
0 S R 2 4 923
_-000 -_._31 . .250 790

_Groups Printed- Trucks

File Name : 63730001
Site Code : 63730001
Start Date : 10/24/2012

PageNo :1
Thea | int Tolal]
4| 5
3| 6
4 9
1] 4
12 24
1 3
5 6
4 6
2 oz
12 17
1 1
1 3
0 0
2t 08
4 7
28 48
96.6
58.3
‘App.Total | Int, Total
4 ‘ 5
3 6
5 9
I | 4
13 i 24
650 | 667



Accurate Counts
978-664-2565

N/S Street : Town Hall Driveway File Name : 63730002
E/W Street : Billerica Road (Route 129) Site Code : 63730002
City/State : Chelmsford, MA Start Date : 10/24/2012
Weather : Clear Page No :1
- Groups Printed- Cars - Trucks -
Town Hall Dr | Billerica Rd i Billerica Rd
. | FromNorth ! ~~ FromEast |  FromWest _
e _Start Time | _Left] _Right | _ _Thul  Right| _Left] Thru | _Int, Total |
07:00 AM | 0 1] 0 2] 2 0] 5
07:15 AM | 0 1 0 0 1 0 2
07:30 AM | 0 1] 0 0 3 0! 4
B 07:45 AM 1 0 0 1 1 _of _ 3
Total | 1 3 0 3, 7 ol 14
08:00 AM 0 1] 0 1] 1 0! 3
08:15 AM 1 2| 0 3 ‘ 7 0 13
08:30 AM | 0 2 0 3 6 0| 1
- 08:45 AM | o3 e 2l 4 ol 8
Total | 1 71 0 9l 18 0! 35
Grand Total 2 10 i 0 12 | 25 0| 49
Apprch % | 167 833! 0 100 | 100 0l
Total % 4 204 | 0 245 51 0] _
Cars | 2 9| 0 12 24 0 a7
S %Cars, 100 90| 0 _10..0.‘ g 96 S| . 95.9
Trucks | 0 1] 0 0l 1 0| 2
% Trucks | 0 10| 0 0l 4 0l 4.1
Town Hall Dr | Billerica Rd Billerica Rd
o i _FromNorth | ~~ FromEast 0. _FromWest | :
___ Start Time | “Left| __ Right| _ App.Total | _Thru | Right!  App. Total | Leftl  Thrul 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 1] 0 1 1 1 0 1 3
08:15 AM 1 2 3 0 3 3 7 0 7 13
08:30 AM 0 2 2| 0 3 3 6 0 6! 1
__ 0B45AM | 0 2 2 0 2 )| SO —.0: 4 8
Total Volume 1 7 8| 0 9 9 18 0 18 35
% App. Total 125 875 — 0 100 | 100 . - S (I i
_PHF| 250 875 867 000 750 .-750 643 000 843, 673
Cars 1 6 7 0 9 gl 17 0 17 33
% Cars | 100 85.7 87.5 0 100 100 | 94.4 0 94.4 94.3
Trucks 0 1 1) 0 0 0 1 0 1] 2
% Trucks 0 14.3 125 0 0 0 5.6 0 56 | 57




N/S Street :
E/W Street :
City/State
Weather

| Town Hall Dr l
_Out _ _In _Total
[ = [ 7] 1 33| ‘
1 1)1 2 [
=21 :ﬁ_!__j,' L__35] {
PO . |
sl 1]
i 1.0 |
S ] | |
Right Left
‘ i l._' !
B N .
Peak Hour Data
S5 ™
|
i i [k
R I L T i t2| L o
g E".:"H | 3 | Peak Hour Begins at 08:00 AM "'3_&2'00!— JT—I—?
5L [e99, | | Cars E —3 | elow 5
o = ;:i,.;, J }Iﬁ [Trucks | E{gloo s O
s ‘ L1 = 1T k
L blosk
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak | of |
Peak Hour for Each Approach Begins at:_ S S A ———
08:00 AM | 08:00 AM 08:00 AM
+0 mins. | 0 1 1! 0 1 1 1 0
+15 mins. 1 2 3 0 3 3 7 0
+30 mins. 0 2 2 0 3 3 3] 0
45 mins. | 6.2 2, 0 2 B S | =0
Total Volume 1 7 8 0 9 9 18 0
e % App.Tolal | 125 875 S, 0 100 _ 100 _0
= PHF| 250 875 667| 000 750 750 643 .000
Cars 1 6 4 0 9 9 17 0
% Cars 100 85.7 875 0 100 100 94.4 0
Trucks 0 1 1 0 0 0 1 0
% Trucks 0 143 125 0 0 0 56 0

Town Hall Driveway
Billerica Road (Route 129)

: Chelmsford, MA
¢ Clear

Accurate Counts
978-664-2565

File Name :
Site Code
Start Date
Page No

63730002

1 63730002
1 10/247201%
2



N/S Street : Town Hall Driveway

E/W Street : Billerica Road (Route 129)
City/State : Chelmsford, MA
Weather : Clear

Town Hall Dr

Accurate Counts

DN 2N =

978-664-2565

File Name : 63730002

Site Code
Start Date
Page No
_ Groups Printed-Cars —=
1 Billerica Rd I Billerica Rd |
| FromEast _ FromWest |
| Thru| Right | Left | Thru |
[ 0 2| 2 0|
__ 0 0l 1 0l
- 0 0! 3 0|
| 0 i) 1 0]
' 0 3] 7 0
0 1] 1 0|
0 3 6 0|
0 3‘ 6 0|
0 —" ! 4 e T
0 9] 17 0/
0 12 | 24 0
0 100 | 100 o‘
0 25.5 | 51.1 0l
Billerica Rd Billerica Rd i
_FromEast | ~ FromWest l
Thru|  Right|  App. Total | Leftl  Thru| App. Total
0 1 1| 1 0 1]
0 3 3| 6 0 6‘
0 3 3 6 0 6
0 = 21 . 4 _ 0 41
0 g 9 17 0 17
0 100 4. M0 0 |
000 .750 750 708 -000 708 |

| ——— { _FromNorth
[ Start Time | Left| Right
07:00 AM | 0 1
07:15AM | 0 1
07:30 AM | 0 1
07:45 AM | I 0
Total 1 3
08:00 AM | 0
08:15 AM | 1
08:30 AM | 0
_08:45 AM | 0
Total | 1
Grand Total | 2 9
Apprch % | 18.2 81.8
Total % | 43 19.1
i | Town Hall Dr [
| —— i} From North B
L _ Start Time | Left| _ Right| App.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 1|
08:15 AM | 1 2 3
08:30 AM | 0 1 1/
_ 0845 AM | o 2 2]
Total Volume ! 1 6 7|
___ % App.Total | 143 857 _
s PHFL 250 .750_ 583 |

: 63730002
: 10/24/2012
1 |

Int. Total |



Accurate Counts
978-664-2565

N/S Street : Town Hall Driveway File Name : 63730002
E/W Street : Billerica Road (Route 129) Site Code : 63730002
City/State : Chelmsford, MA Start Date : 10/24/2012
Weather : Clear PageNo :1
i _ o o ) Groups Printed- Trucks B i )
[ | Town Hall Dr Billerica Rd | Billerica Rd '
[ ; ____FromNorth . FromEast | _From West I
I _ StariTime el  Right|  Thru] Right | Left | Thru Int. Total |
07:00 AM | 0 0 0 0| 0 0 0
07:15 AM | | 0 0 0 0] 0 0 0
07:30 AM | 0 0 0 0 0 0 0
07:45 AM | 0 04 0 0] 0 0. 0
Total | 0 0! 0 0! 0 0] 0
08:00 AM ; 0 0] 0 0! 0 0] 0
08:15 AM | 0 0| 0 0| 1 0 1
08:30 AM | 0 1] 0 0| 0 0 1
08:45 AM | 1] o, 0 0] _ 0 _ 0] 0
Total | 0 14 0 0! 1 0| 2
Grand Total 0 1 0 0| 1 0] 2
Apprch % | 0 100 0 0 100 0
Total % 0 50 | 0 0 50 0l
| | Town Hall Dr | Billerica Rd Billerica Rd
[ | From North | ___From East L From West o
l Start Time_ Left| Right| _ App. Total,  Thrul  Right] App.Total| Left]  Thru| App. Total I _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 0 0| 0 0 0| 0 ] 0! 0
08:00 AM | 0 ] 0| 0 0 0 0 0 0l 0
08:15 AM | 0 0 0 0 0 0 1 0 1 1
_os3oAam| o 1 4o o ol 0 0 ol 1
Total Volume 0 1 1 0 0 0 1 0 1] 2 -
_ %App.Total | 0 100 [0 0 _ 100 0. N
. PHF | .000 -250 =280l  opo 000 000 25 000  .250]  .500




Accurate Counts
978-664-2565

N/S Street : Town Hall Driveway File Name : 63730002
E/W Street : Billerica Road (Route 129) Site Code : 63730002
City/State : Cheimsford, MA Start Date : 10/24/2012
Weather : Clear PageNo :1
. N . _ — Groups Printed- Cars e ,
| | Town Hall Dr i Billerica Rd | Billerica Rd |
- e _FromNorth ~ FromEast | ~ FromWest |
) StartTime|  Left! Right | Thru!  Right| _ Left] Thru| Int Total]
03:00 PM | 9 14 | 0 4 6 0 33
03:15 PM 3 9 0 0| 3 0| 15
03:30 PM | 3 61 0 1! 4 0 14
7 03:45 PM | 1 & 0 = 2] 2 0] M
Total | 16 35 0 7 15 0! 73
04:00 PM | 0 2 0 0 2 ol 4
04:15 PM | 2 4/ 0 1 2 0| 9
04:30 PM | 2 9l 0 1 0 0 12
. 04:45 PM | [ R— 1 0o 0 0. 0 0]
Total | 4 15| 0 2 4 0! 25
05:00 PM | 1 4| 0 1 1 0 7
05:15 PM | 0 1! 0 0 0 0 1
05:30 PM 0 1| 0 0 0 0 1
. (05:45PM | 0 2; ¢ 0 [ 0] S }
Total | 1 8l 0 1 2 0! 12
Grand Total | 21 58 ] 10 21 0 | 110
Apprch % 26.6 734 ‘ 0 100 100 0!
Total % 19.1 52.7 0 91| 19.1 ol
Town Hall Dr | Billerica Rd | Billerica Rd .
. From North N . FromEast | ~__FromWest = |
. StartTime | Left|  Right| App.Total| _ Thru| _ Right| App.Total|  Left[  Thru| App.Total| Int. Total
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM
03:00 PM 9 14 23| 0 4 4 6 0 6! 33
03:15 PM 3 9 12 0 0 0 3 0 3| 15
03:30 PM 3 6 9! 0 1 1] 4 0 4 ‘ 14
___ 0345PM A B e U 0 2 L 2O 2, 1
Total Volume 16 35 51 0 7 7 i 15 0 15 i 73
_ % App. Total 314 686 _ B | 0 100 NERESEN i 100 _ 0 e
__PHF | 444 625 .554 | -000 438 438 | 625  .000 625 5853



978-664-2565
N/S Street @ Town Hall Driveway
E/W Street : Billerica Road (Route 129)
City/State : Chelmsford, MA
Weather : Clear
[ Town Hall Or
~Gut - In__ Total
22, L I3
|
| 35 _
Right
¢! >
|
. |
Peak Hour Data
[ =]
i 1
& | T L&
~ e North m =
® w05t ) t3 L e
i 1 i S NP — il @
g5 L Peak Hour Begins ai 03:00 Pﬁ M- 53
e i =1 o
B o [E | Cars | A 1
_.g: l | A 1 e e o _]“‘
x| N
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at: = e ee,—,-. ==
03:00 PM [ 03:00 PM | 03:00 PM
+0 mins. 9 14 3 0 4 41 6 0
+15 mins. 3 9 2 0 0 0 3 0
+30 mins. | 3 6 9 0 1 1] 4 0
. M¥Smins. | 1 L /o TR | T ey & I 1
Total Volume 16 35 1 0 7 7 T 15 0
B _%App.Total | 314 = 686 _0 100 410 0
PHFE | 444 625 .000 43 438 625 .000

Accurate Counts

File Name :
Site Code
Start Date
Page No

63730002

: 63730002
L 10/24/201%
w2



Accurate Counts

978-664-2565
N/S Street : Perham St/ Town Hall Dr File Name : 63730004
E/W Street: Billerica Road (Route 129) Site Code : 63730004
City/State : Chelmsford, MA Start Date : 10/24/2012
Weather : Clear PageNo :1

___Groups Printed- Cars - Trucks

o ] “Town Hall Dr i " Billerica Rd | PerhamSt | BillericaRd |
oo | FromNorth | FromEast |  FromSouth . _ FromWest .
_ StatTime|  Left| Thru; Right|  Left Thru;  Right | Left| Thrul Right|  Left| Thru| Right _Int Total|
07:00 AM 0 0 0 1 33 0 1 0 0! 0 205 0 i 240
07:15 AM 1 0 0 0 34 0| 3 0 0 0 225 0! 263
07:30 AM 0 0 0 1 49 0. 4 0 1 1 235 2| 293
. 0745AM| 0 0 0l O T oo 2 .0 3 0 226 1 304
Total | 1 0 0| 2 187 1 10 0 4] 1 891 3 1100
08:00 AM 3 0 0! 0 53 0] 0 0 1] 0 221 4| 282
. | | |
08:15 AM 0 0 0 0 58 0] 6 0 1 0 211 1 287
08:30 AM 0 0 1 0 41 0 I 10 1 33| 0 191 0l 277
_ _0845AM| O o 0 0. 82 o 1 6 =0 33| 0 182 2 306
Total 3 0 1 0 234 1] 22 1 78 0 805 71 1152
Grand Total 4 0 1] 2 421 2| 32 1 82 I 1696 10 | 2252
Apprch % 80 0 20 0.5 99,1 05 278 0.9 71.3 0.1 99.4 06 |
. _Total % 02 =0 0 0.1 18.7 o.1! 14 0 36 0 753 0.-51\. S
Cars 4 0 I 2 402 2! 32 I 82 | 1 1662 7 2196
% Cars | 100 0 100] 100 955 100|100 100 100 100 98 .?.0_.[_ 915
Trucks 0 0 0 0 19 0| 0 0 0 0 34 3 56
% Trucks 0 0 0l 0 45 ol 0 0 0l 0 2 30 25
i_ 1 TownHalDr I Billericard | “Perham St T BillericaRd :
4 ~ FromNerth | ~  FromEast |  FromSouth (. FromWest .
| StrtTime| Left| Thru| Right| Am Tosi| Left| Thru| Right[ App Tom | Left| Thru| Right! App.Tomi | Left| Thru| Right | App. Tout | Int Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of |
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 0 0 0] i 49 0 50 4 0 1 5] 1 235 2 238 | 293
07:45 AM 0 0 0 0 0 7 1 7 2 0 3 5| 0 22 1 227 304
08:00 AM 3 0 0 3 0 53 0 53 0 0 1 1 0 221 4 225 282
08:15sAM| 0 0 0 0 0 58 0 s8] 6 0 11 17 0 21 1. 212| 287
Total Volume 3 0 0 3 1 231 1 233 12 0 16 28 | 1 893 8 902 1166
%App.Towl | 100 0 0 |04 991 04 29 0 s1y 0 | o1 9% 09 |
PHF| .250 .000 000 250 | .250  .813  .250 809 | 500 000 364 412 250 950 500 .947| 959
Cars 3 0 0 3! 1219 1 221 12 0 16 28 1 876 6 883 1135
%Cars | 100 0 0 100/ 100 948 100 948 | 100 0 100 100] 100 981 750 979 973
Trucks 0 0 0 0 0 12 0 12| 0 0 0 0 0 17 2 19 31
% Trucks 0 0 0 0 0 52 0 52| 0 0 0 0 0 19 250 2.1 27




Accurate Counts
978-664-2565

3 - S ] e -

N/S Street : Perham St/ Town Hall Dr File Name : 63730004 }
E/W Street: Billerica Road (Route 129) Site Code : 63730004 1}
City/State : Chelmsford, MA Start Date : 10/24/2012*"
Weather : Clear PageNo :1
S S I—— Groups Printed-Trucks e
I ! Town Hall Dr | Billerica Rd I Perham St | Billerica Rd !
| FromNerh ., FromEast | _FromSouth | FromWet |
_StartTime|  Let!  Thru| _ Right Left|  Thru! Right|  Lef! Thru| Right|  Left| Thru| Ri ht| Int. Total |
03:00 PM | 0 0 0 0 0 0! 0 0 0! 0 2 0 2
03:15 PM 0 0 0! 0 4 0 0 0 0] 0 4 1 9
03:30 PM | 0 0 0! 0 2 0| 1 0 0| 0 7 1| 11
_..03115PM* =l -0 0. =002 _ o, 0 ] 0/ 0 | ol 3
Total ! 0 ] 0 0 8 0! I 0 0| 0 14 2 25
04:00 PM | 0 0 0, 0 4 0! 0 0 0 0 3 0 7
04:15 PM | 0 0 0! 0 0 0 0 0 0 0 5 0 5
04:30 PM | 0 0 0 0 2 0] 0 0 0 0 4 0 6
_ 04:45PM 0 0 O 0 S0 0 0 0 0| o 4 0 4
Total | 0 0 0! 0 6 0 0 0 0 0 16 0l 2
05:00 PM | 0 0 0 0 0 0 0 0 0l 0 1 0] 1
05:15PM | 0 0 0 0 0 0 0 0 0 0 1 0 1
05:30 PM | 0 0 0 0 0 0 0 0 0 0 0 ol 0
05:45 PM | 0 0 Ohon ool g 2200 O 0 R 0l 0 2 of 4
Total | 0 0 0 0 2 0 0 0 ol 0 4 0| 6
Grand Total | 0 0 0 0 16 0| 1 0 0| 0 34 2| 53
Apprch % 0 0 0 0 100 0! 100 0 0 0 94.4 56
Total % 0 0 0 0 30.2 (N 1.9 0 0f 0 642 38 |
[ | Town Hall Dr g Billerica Rd i Perham St I Billerica Rd
! From North From East | From South_ L. _ From West :
1

—

_StartTime| Left! Thru Right| App Toul | LeR| Thru Right | App.Towl | Left| Thru| Right| App.Tow | Lef| Thru| Right | App. Towl | Int Totsl |

Peak Hour Analysis From 03 00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:15 PM

03:15PM 0 0 0 0| 0 4 0 4] 0 0 0 ol o 4 1 5| 9
03:30 PM 0 0 0 0! 0 2 0 2| 1 0 0 1. o 7 1 8 11
03:45 PM 0 0 0 0| 0 2 0 2| 0 0 0 0| 0 1 0 1i 3
o400PM; 0 0 0 0y 0 4 0 4L 0 0 o 0, 0 3 O ¥ A
Total Volume | 0 0 0 0] 0 12 0 2 1 0 0 T] 0 15 2 171 30
%App.Toal| 0 o o 0 100 o0 | w00 o o | o 82 18 i o
_PHF| 000 000 000 000 000 750 .000 J50 | 250 000 000 250, 000 536 500 531 682




N/S Street : Perham St/ Town Hall Dr
E/W Street: Billerica Road (Route 129)
City/State : Chelmsford, MA
Weather : Clear

| Town Hall Dr |
L | FromNorth |
| StartTime!  Left| Thru| Right|  Lef
07:00 AM | 0 0 0 |
07:15 AM | 1 0 0/
07:30 AM | 0 0 0
_07:45 AM | 0 0 0
Total | 1 0 0
08:00 AM | 3 0 0l
08:15 AM 0 0 0
08:30 AM 0 0 1
__08:45AM | o 0 _(4
Total | 3 0 1
Grand Total | 4 0 1
Apprch % | 80 0 20
Total % | 02 0 0!
| Town Hall Dr

From North

Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM | 0 0 0 0 i
0745AM | 0 0 0 0|
08:00AM | 3 0 0 3|
__0815AM, 0 0 0 0}
Total Volume ; 3 0 0 3
_ %App.Towl| 100 0 0 05

_ PHF| 250 000 .000  .250| 250

|
MO = =P

ccoOo o

Billerica Rd
From East

_ = . 1
| StartTime| Left! Thru| Right| App Towl ' LeR| Thru| Right | App. Tou
Peak Hour AnalySIs From 07:00 AM to 08:45 AM - Peak 1 of |

Accurate Counts
978-664-2565

___Groups Printed- Cars
Billerica Rd
From East

Thru| Right|  Left|
31 0
32 0
49 0
_65 4|
177 1] 1
48 0;
57 0
39 0| 10
_ 8L i 6
225 1] 22
402 2| 32
99 05| 278
18.3 0.1 1.5

0 50 | 4
1 66 | 2
0 48 | 0
0 57, 6
1 221 12
05 |49 0
250  .837] .500

oloooo
i !“
—-;o—-oo

-0 -0 o
ocloooco

—_

Billerica Rd

['rom West
_Thru T
202
221
231
222
876

215
208
185
178
786

1662
99.5
75.7

File Name
Site Code
Start Date
Page No

Right
0

_ Left| Thru! Right [ App Tom |

Billerica Rd

From West

: 63730004

: 63730004

1 10/24/2012
o1

_Int. Total |

235
257
289
294
1075

269
283
269

_300_

1121

2196

Thru [ Rij Right ! App Total 1—[nt Tol:.al |

(=3

(=]

231 2
222 1
215 2
208 1
876 6
992 0.7
948 . ?SD

289
294
269
283
1135



Accurate Counts
978-664-2565

N/S Street : Perham St / Town Hall Dr File Name : 63730004
E/W Street: Billerica Road (Route 129) Site Code : 63730004
City/State : Chelmsford, MA Start Date : 10/24/2012
Weather : Clear PageNo :1
N _ o - — __Groups Printed-Trucks e B
| | Town Hall Dr T_ Billerica Rd ! Perham St : Billerica Rd |
— [ __FromNorth | FromEast | . FromSouth | FromWest .
_ StartTime!  LeR| Thru| Right|  Let Left]  Thrul Right|  Left] Thru| Right| Int Total
07:00 AM | 0 0 0 0 0 0 0 0 3 0 S
07:15 AM | 0 0 0 | 0 0 0 0l 0 4 0/ 6
07:30 AM | 0 0 0 0 0 0! 0 4 0! 4
__ 0745 AM | o 0 0' 0 0 0 o 0. 4 0, 10
Total | 0 0 0] 0 0 0 0l 0 15 0| 25
08:00 AM | 0 0 0 0 5 0 0 0 0: 0 6 2 13
08:15 AM | 0 0 0 0 1 0 0 0 0; 0 3 0, 4
08:30 AM | 0 0 0! 0 2 0! 0 0 0! 0 6 0’ 8
__ogasam; 0 0 ol o i ol _a [ S 1 S N 1 6
Total | 0 0 0! 0 9 0] 0 0 0! 0 9 3. 31
Grand Total | 0 0 0 0 19 0 0 0 0 0 34 3 ; 56
Apprch % | 0 0 0 0 100 0 0 0 0 0 91.9 8.1
Total % | 0 0 0 0 339 0 0 0 0 0 60.7 54
Town Hall Dr | Billerica Rd i Perham St T Billerica Rd |
| FromNorth ___ FromEast ', __From South ___ From West _ ——
[ StartTime!| Left| Thru| Right | App. Towl | Left| Thru| Right App.Toul| Left| Thru! Right| App.Towt| Left| Thru!| Right | App Towl | 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 0 0 0 i 0 6 0 6, 0 0 0 0l 0 4 0 4 10
08:00 AM 0 0 0 0 0 5 0 54 0 0 0 0! 0 6 2 8| 13
08:15 AM 0 0 0 0 0 1 0 14 0 0 0 ] 0 3 0 31 4
_ 0830AM| 0 0 0 _ql 02 0 2, 0 0 0 0 0 6 0 6 _ 8
Total Volume 0 0 0 0 0 14 0 14 0 0 0 0 | 0 19 2 21 35
%App.Towl| O 0 o0 | o 100 0 i 0 0 o | o 95 95 B
_PHF| .000 .000 .000  .000 { 000 583 000 583! .000 000 .000  .000 | 192 250 656 | 673




N/S Street : Perham St / Town Hall Dr
E/W Street: Billerica Road (Route 129)
City/State : Cheimsford, MA

Weather : Clear
[ ' Town Hall Dr [
R FromNorth [
| StanTime|  Left] Thm| Right|
03:00 PM | 2 0 0
03:15 PM | 0 0 2
03:30 PM | 0 0 0]
__ 0345PM 0 I I
Total | 2 0 2]
04:00 PM 0 0 0
04:15PM | 0 0 0
04:30 PM | 0 0 0!
_O445PMy 00 0l
Total | 0 0 0
05:00 PM 0 0 0}
05:15 PM 0 0 0
05:30 PM | 0 0 0]
_ 05:45 PM 0 0 0]
Total | 0 0 0l
Grand Total ! 2 0 2|
Apprch % ! 50 0 50 |
Totl%| 01 0 01
Cars 2 0 2|
Y%Cars| 100 0 100
Trucks | 0 0 0!
% Trucks ! 0 0 0l
i i Town Hall Dr 1
| _FromNorth i
‘StartTime  Left| Thru! Right[ App Toul | Left |

f’eak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM | 0 0 0 0| 1

05:15 PM 0 0 0 0} 3

05:30 PM 0 0 0 0 2

0545PM. | 0o Q.0 iy

Total Volume 0 0 0 0 9
_%App.Total| 0 0 0 [ =

"PHF| 000 000 000 000 750

Cars ' 0 0 0 0 9

% Cars | 0 0 0 0, 100

Trucks | 0 0 0 0l 0

% Trucks | 0 0 0 0] 0

Accurate Counts
978-664-2565

File Name : 63730004
Site Code : 63730004
Start Date : 10/24/2012
PageNo :1
____ Groups Printed- Cars-Trucks Py
Billerica Rd ' Perham St | Billerica Rd [
 FromEast _ FromSouth . FromWest |
Lol Thru| Right| _ Lefl| Thu| Right| _ LeR| Thru| Right| Int Totl|
2 100 0| ! 0 3, 0 90 2] 200
0 109 0 0 0 1 0 98 1 211
5 137 0 3 1 2‘ 0 80 4! 232
3 .99 .. 0! 2 0. 3] 0 O 2. 159
10 445 0l 6 1 9] 0 318 9! 802
1 109 0 ! 0 1 0 69 3 184
4 114 0 0 0 4 0 90 3 215
1 106 0 2 0 0 0 86 2 197
O L | NS, || 0 0 1 0 71 3, 187
7 440 0! 3 0 6 0 316 1| 783
1 143 | 1 0 0] 0 80 4 230
3 162 1] 0 0 0| 0 98 1] 265
2 170 0! 0 0 0 1 82 2! 257
W S 10 0o o0f 3 93 1l 248
9 622 3 ! 0 0! 4 353 8| 1000
26 1507 3| 10 1 15 ‘ 4 987 28 | 2585
1.7 98.1 02' 385 3.8 517 0.4 96.9 27|
1583 0.1} 0.4 0 06 02 82 LI
26 1491 3| 9 1 15| 4 953 26 2532
100 989 100 90 100 100 100 966 29| 919
0 16 0. 1 0 0l 0 34 2 53
0 1.1 0! 10 0 0l 0 34 7.1 2.1
Billerica Rd i " Perham St | Billerica Rd |
_ From East ! _ From South 4 FromWest |
 Thru| Right | App.Towl | Left| Thru! Right | app. i Left| Thru| Right | App. Total | Int. Total |
143 1 145 | 1 0 0 1 0 80 4 84 | 230
162 1 166 | 0 0 0 0! 0 98 1 99 | 265
170 0 172 0 0 0 0 1 82 2 85| 257
47 1 151l o0 0 00, 3 9 1. 97| 248
622 3 634 1 0 0 14 333 8  365| 1000
81 g% f 10 o o .1 4y ey 22 b
915 750 922 250 000  .000 250 | 333 901 500 9221 943
620 3 6321 1 0 0 1 4 349 8 361, 994
997 100 99.7 100 0 0 100 100 989 100 9891 994
2 0 2| 0 0 0 0 0 4 0 4 6
03 0 03| 0 0 0 0| 0 11 0 11! 0.6



Accurate Counts
978-664-2565

N/S Street ; Perham St/ Town Hall Dr File Name : 63730004
E/W Street: Billerica Road (Route 129) Site Code : 63730004
City/State : Chelmsford, MA Start Date : 10/24/2012
Weather : Clear Page No :2
Town Hall Dr
L Out_ _In_ Total |
17 ol 7 |
Lol o o
2 ) I IO ] ‘
S
o o o |
ool ol
Ri?ht TI"lru Left
¢ f “p ;
+ |
| |
I |
Peak Hour Data
TS D -
slo o —= f i1 1 | 2
il T o x| & RS
r | [ﬁ‘j North T—ﬁ, l} ,l'| Bl
2 = L] Fupw o
el ia | mv,m;):, Peak Hour Begins at 05:00 PM _|| | I | 3
8% 9148 BE—» ¢ 3o g-tal a58
I£ 1 o i Cars E;R_i'yg: NS
2 o o [ Trucks i | —
gl | | [Ee ebu| ol o
— |§<» 00l
|
|
1 PN
! 9 1 !
_Left__Thru _Right [
1 0 o]
=i} SSES 1= ._0|
| b, ol __ ol
| ;._.._i_.._ _—
17! 11 18
— 0| 0
7] 1| 18]
QOut In Total
; Eorham St L
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Beginsat: —_— . S m s . .mm —
03:00 PM 05:00 PM 03:30 PM 05:00 PM
+0 mins. 2 0 0 2 1 143 1 145 | 3 1 2 6 0 80 4 84
+15 mins. 0 0 2 2 3 162 1 166 | 2 0 3 5 0 98 1 99
+30 mins. 0 0 0 0 2 170 0 172 1 0 1 2 1 82 2 85
__*45mins.| O O O 0| 3 147 1 151] o 0 4 4| 3 93 1 97
Total Volume 2 0 2 4 9 622 3 634 | 6 1 10 17 4 353 8 365 |
%App.Total| S0 0 so | 14 91 05 | 353 59 88 | 11 967 22
_ PHF| 250 000  .250 500} 750 915 750 922 .500 250 625 708 | 333 901 500 922
Cars 2 (1] 2 4 9 620 3 632 | 5 1 10 16 4 349 8 361
% Cars 100 0 100 100 100 99.7 100 99.7 : 833 100 100 94.1 100 98.9 100 98.9
Trucks 0 0 0 0 0 2 0 2 : 1 0 0 1 0 4 0 4
% Trucks 0 0 0 0 0 03 0 03 16.7 0 0 5.9 0 1.1 0 1.1




Accurate Counts
978-664-2565

N/S Street : Perham St/ Town Hall Dr File Name : 63730004
E/W Street: Billerica Road (Route 129) Site Code : 63730004
City/State : Chelmsford, MA Start Date : 10/24/2012
Weather : Clear PageNo :1
I I _ Groups Printed-Cars _ o
’ Town Hall Dr i Billerica Rd | Perham St Billerica Rd i
. ___From North " . FromEast | =~ FromSouth = FromWest . _
| SanTime| _ Lefi| Th| Right|  Lofil  Thu| Right| Lo Thu! Right  LoR  Thru! Right _Int Toal
03:00 PM 2 0 0 i 2 100 0 | 1 0 3 ' 0 88 2 198
03:15 PM 0 0 2 0 105 0, 0 0 1 0 94 0 202
03:30 PM : 0 0 0! 5 135 0! 2 1 21 0 73 31 221
03:45 PM | = 0 0/ 2o 0T -0 2 0 3 3T 0 =40, L2 156
Total | 2 0 2 10 437 0! 5 1 9 0 304 71 77
04:00 PM l 0 0 0 | 1 105 0 i 1 0 1 ' 0 66 3 : 177
04:15PM]' 0 0 OI 4 114 0| 0 0 4. 0 85 3 | 210
04:30 PM 0 0 0| i 104 [ 2 0 0 ! 0 82 2 191
__04:45PM | 0 (US| | 111 0 0 = by 0 67 3} 183
Total | 0 0 0l 7 434 0| 3 0 6| 0 300 11§ 761
05:00 PM | 0 0 0| 1 143 1 1 0 0l 0 79 4| 229
05:15PM | 0 0 0| 3 162 1] 0 0 0 0 97 L] 264
05:30 PM | 0 0 0]/ 2 170 0 0 0 0 L 82 2 257
0S4SPMI 0 0 n( SO v . | SR Ny TR . I SR e W
Total 0 0 0 9 620 3| ] 0 0! 4 349 8 | 994
Grand Total | 2 0 2 | 26 1491 3! 9 1 151 4 953 26 | 2532
Apprch % | 50 0 50 1.7 98.1 0.2 36 4 60 ! 0.4 96.9 26|
Total % | 0.1 0 0.1 | 1 58.9 0.1} 0.4 0 0.6 0.2 37.6 1!
| Town Hall Dr ] Billerica Rd 1 Perham St . Billerica Rd
IL. From North _ From East ' From South | _ From West |

|~ StatTime| Let| Thru[ Right|App.Toul| Left| Thru| Right|AppTow | Lefi| Thru| Right[ App.Towl | Left| Thru| Right | App.Tow | Inc Tot |
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 0 0 0 0| 1 143 t 145 J 1 0 0 1, 0 9 4 831 229

05:15 PM 0 0 0 0 3162 1 166, 0 0 0 o] o 97 1 98 264

05:30 PM 0 0 0 0 2170 0 172 0 0 0 0! 1 82 2 85 257

__ 0545PM_ o 0 0 .QJ._ 3 145 | 49/ 0 0 0o 0 3 9 1 _.‘5_'.5i 244
Total Volume 0 0 0 ol 9 620 3 632 1 0 0 1 4 349 8 361 9%
_Shhgomeel| o o o | 14 o83 05 ) 100 o .o . L il o7 22 | .
~ PHF| .000 000 000 000 50 912 750 919| 250 000 000 250 333 899 500 921 .94




Accurate Counts
978-664-2565

N/S Street : Perham St/ Town Hall Dr File Name : 63730004
E/W Street: Billerica Road (Route 129) Site Code : 63730004
City/State : Chelmsford, MA Start Date : 10/24/2012
Weather : Clear PageNo :1
P AT, ~ _Groups Prlnted -Trucks = —— o
| —lr Town Hall Dr T Billerica Rd ‘ Perham St | Billerica Rd |
o L __FromNorth | __FromEast | FromSouth _ 1 - From West _} e
L SanTime| _Left|  Thru| _Right|  Left;  Thru,  Right|  Left|  Thru ____ﬁi@l_i_ Left|  The | Right | Int. Total |
03:00 PM 0 0 0 . 0 0 0 | 0 0 0 0 2 0 I 2
03:15PM | 0 0 0 0 4 0 0 0 0] 0 4 1 E 9
03:30 PM | 0 0 0. 0 2 OI 1 0 0| 0 7 [ 11
_____ 03:45 PM | 0 0 0] 0 2 0L 0 0 0 0 1 Lo 3
Total ! 0 0 0 0 8 0! 1 0 0 0 14 21 25
04:00 PM | 0 0 0, 0 4 0 0 0 0 0 3 0, 7
04:15 PM [ 0 0 0! 0 0 0 ; 0 0 0 | 0 5 0 5
04:30 PM | 0 0 0! 0 2 0 | 0 0 0, 0 4 0 6
_0445PM | 0 0 0] 0 0. 0} 0 LN U 0 4 0] 4
Total | 0 0 0 0 6 01 0 0 0! 0 16 0l 22
05:00 PM | 0 0 0 0 0 0 0 0 0! 0 1 0] 1
05:15 PM | 0 0 0 0 0 0 0 0 0! 0 1 0 | 1
05:30 PM i 0 0 0’ 0 0 o' 0 0 0 0 0 0 0
_0545PM | 0 0 0, 0 2 . 0] o ___. 0 0, 0 2 0] 4
Total | 0 0 0 0 2 0i 0 0 0] 0 4 0| 6
Grand Total | 0 0 0 0 16 0] 1 0 0| 0 34 2 | 53
Apprch % | 0 0 0 0 100 0! 100 0 0 0 94.4 5.6
Total % | 0 0 0 0 30.2 0 1.9 0 0] 0 64.2 38!
[ | Town Hall Dr E Perham St : Billerica Rd ‘|
! __.__From North _ ! _From South | _From West_

i._.cjl Thru i Right | ;M]p_ Total : _Léﬁ; Thm| nght | Agp Towl I In! Total

- {
| I— S(I.’i.l‘l:Tmle1 = ht | App. Total |
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:15 PM

0315PM| 0 0 ()} 0 0 4 0 4] 0 0 0 0! 0 4 1 5] 9
03:30 PM 0 ()} 0 0| 0 2 0 24 1 0 0 1! 0 7 1 8 11
03:45 PM | 0 0 0 0| 0 2 0 2| 0 0 0 01 0 1 0 1; 3
__0400PM! 0 0 0 0, 0 4 0 4 0 0 0 0/ 0o 3 0 3 7
Total Volume | 0 0 0 0 r 0 12 0 12 1 0 0 | 0 15 2 17 | 30

_%App.Tolal} 0 0 0 = 0 100 = [ 100 0 0 _ .0 882 118 -
_PHF | .000 00  .000 000 000 .750  .000 750 | 250 000 .000 250 000 536 500 531 682
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LRTA

DOWNTOWN
SH U'I“I'I.E

The LRTA offers a Shuttle between

DOWNTOWN LOWELL
(JOHN & MERRIMACK STREETS)

&
ROBERT B. KENNEDY BUS TRANSFER CENTER

Monday - Friday: 5:30 am - 7:00 pm
Every 15 minufes

First Shuttle departs Downtown Lowell ot 5:30 AM

Last Shuttle departs Downtown Lowell at 7:00 PM

Saturday: 7:30 am - 6:00 pm
Every 30 minutes

First Shutile departs Downtown Lowell at 7:30 AM

Last Shutfle departs Downtown Lowell at 6:00 PM

TO CATCH A BUS

In order to catch a bus, you need

only to be at a safe location on the

same side of the street as the bus and

WAVE YOUR HAND
in order to alert the driver to stop.
OR
If you are ot a designated bus stop,
your bus will pick you up and take

you to your destination.

LRTA FARE RATES

BUS FARES

City/Local/Shuttle - Full Fare .........$1.00
City/Local/Shuttle ~ Reduced Fare ..... $0.50
Suburban - Full Fare (Additional) . . .. ..$0.50
Suburban - Reduced Fare (Additional) . ... . $0.25

TRANSFERS (cfer paying proper fare)
* Only Issued on Inbound Routes

* Only Accepted on Outbound Routes

¢ Free to the Downtown Shuttle Outbound

¢ Free from the D h Shuttle Inbound

to Local Routes Outbound
InTown-FullFare ......c00c0. ... .50.25
In-Town - Reduced Fare . . . cocvvee ...50.10
Suburban - Full Fare +oe0ccuae. eees80.50
Suburban - Reduced Fare ...... seeee$0.25

LRTA MONTHLY PASS FARES

STORED ON YOUR CHARLIECARD
Ride Systemwide Unlimited

Adult Pass for Adult CharlieCard ..... . .$35
Student Pass for Student CharlieCard .. .$20
Senior Pass for Senior CharlieCard . .....$20
Persons with Disabilities Pass for

Persons with Disabilities/TAP CharlieCard . .$20

CHARLIECARD INFORMATION
Stored Value Minimum First Time Purchase . .$5

Registration Fee for Senior CharlieCards and
CharlieCards for Persons with Disabilifies . . .$3

FARE CATEGORIES

FULL FARE
Persons from 13 to 59 Years of Age.

Students: Elementary School, Middle School and High
School students up to and including Grade 12 can purchase
an LRTA Manthly Pass ot a discounted rate for students.
Shudents without the LRTA Manthly Pass pay full fore.

REDUCED FARE
Senior Citizens: 60 Years of Age or Older with I.D.

Persons with Disabilities: With Statewide
Transporfation Access Pass (TAP) or Medicare Card.

Children: From 6 to 12 Years of Age
Children 5 and under Ride Free.
Must be accompanied by an adult.

THE LRTA WILL NO LONGER ACCEPTY
TOKENS EFFECTIVE 12/31/12

FOR BUS INFORMATION
978-452-6161
WWW.LRTA.COM

owell Flegiunal
ransit Authaority

owell Reﬁional
Transit Authority

BUS SCHEDULES

EFFECTIVE MARCH 19, 2012

BUS INFORMATION
978-452-6161 » WWW.IRTA.COM

WHERE TO GET YOUR NEW
CHARLIECARD AND PURCHASE
LRTA MONTHLY PASSES
You must be issued a CharfieCard before you ¢can
purchass any LRTA Monthly Passes.
LRTA GALLAGHER TERMINAL (145 Thomdd:e Street, Lowell)
All LRTA Monthly Passes can be on the last
Sdaysofmdlnmnhmilhe 'Iﬂ!hduyoﬂhefolcwm
month at the following location:
TICKET VENDING MACHINE {INSIDE LOBBY)
Also Issues Adult CharlieCards.
RIDER INFORMATION BOOTH [KENNEDY CENTER}
Regular Hours: Monday - Friday: 8 AM o 4 PM
Extended Hours last 2 and first 2 business days of each morth:
Mondoy - Friday: 6 AM to 6 PM
Also Issves Adult & Student CharlieCards.
To Get Your Student CharlieCord bring a volid Student ID or
Class Schedule from your school.

LOWELL HIGH. SCHOOL CAFETERIA

LHS Students can go ko tha LHS Calfeteria the last and first school day of
eoch month from 10:40 AM o 1:40 PM during the school year.
Issues Student CharlieCards and Purchase Student Passes

LRTA ROAD RUNNER OFFICE (978-459-0152)
113 Thomdike Street, Lowell (Located next lo the Kennedy Center)
Monday - Friday: 9 AM to 4 PM
Only Issues Senior CharlieCards & CharlieCards for
Persons with Disabilities/TAP,
Monthly Passes cannot be purchased at this location.
To Get Your Senior CharlieCard:
Pholo ID thet includes Date of Birth (Must be 60+ years)
. mﬁl Out mmhmhm ) g
o Senior ChaelieCard Regitleation Fee: $3
To Get Your CharfieCord for Persons with Disabilites/TAP:
@ First fime oppliconts for the TAP ID, or applicants with
expired TAP ID Cards need o fill out an applicotion.

# The LRTA will prodess your opplicafion within 14 dreaapf
* Onco approved, youwﬂlmodlnhnguplmtﬂ
* CharlieCard Registration Fee: $3




LRTA DAILY SCHEDULE: MONDAY THROUGH FRIDAY

SOUTH 4 NORTH
LOWELL Via STREET/ | UMASS | LUMASS LOWELL /WESTFORD via CHELMSFQRD
STEVENS | DRUM HILL| LOWELL WORTH b LAHEY VIARTES, | CHELMSFORD VIA
CUNIC 129/110 STREET MIDDLESEX

&

LEAVING KENNEDY CENTER AT
GALLAGHER INTERMODAL TRANSPORTATION CENTER

Q
2
=
O
[a4]
b~
=
O

TO KENNEDY CENTER AT

GALLAGHER INTERMODAL TRANSPORTATION CENTER

420 w15 5:00 525 505 15 LEGEND

INBOUND
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Moving Massachusetts Forwarg D O T

el ® Highway
INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Chelmsford COUNT DATE : Oct-12
DISTRICT : 4 UNSIGNALIZED: [x | sieNauzep: [ |

~ INTERSECTION DATA ~

MAJOR STREET : Billerica Road (Route 129)
MINOR STREET(S) : Wilson Street
T Wilson Street
INTERSECTION North
DIAGRAM
(Label Approaches)
Route 129
PEAK HOUR VOLUMES
. Total Peak
APPROACH : 1 2 3 4 5 Hourly
DIRECTION : SB EB WB Approach
Volume
PEAK HOURLY
VOLUMES (PM) : 143 436 651 1,230
wien ) INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR: 0.090 APPROACH VOLUME 13,667
# OF AVERAGE # OF
TOTAL # OF CRASHES : 4 A 3 CRASHES PER YEAR ( 1.33
YEARS : A):
CRASH RATE CALCULATION : 0.27 RATE = (“('\;-903%2‘;0)
Comments ; Below District 4 crash rate for unsignalized intersection

Project Title & Date: Chelmsford Fire Department Headquarters
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Traffic Impact and Access Study - Chelmsford Fire Department Headquarters - Chelmsford, Massachusetts
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CAPACITY ANALYSIS WORKSHEETS

Route 129 at Wilson Street

Route 129 at the Town Hall Driveways

Route 129 at Perham Street and Town Hall Drive
Route 129 at the Project Driveway
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HCM 2010 TWSC
2: Route 129 & Wilson Street 11/6/2012

Itesectlnlsl) 9.

VOVEment: e 15) 5 ; 3% O SHE
Volume (vph) 23 197 44 300 125
Conflicting Peds.(#/hr) 0 0 0 0 0 0
Sign Control Free  Free Free Free  Stop Stop
Right Turn Channelized None  None None None None None
Storage Length 0 0 0 0
Median Width 0 0 10
Grade (%) 0% 0% 0%

Peak Hour Factor 097 097 075 075 083 0.83
Heavy Vehicles(%) 4 2 5 3 2 1
Movement Flow Rate 24 638 263 59 361 151
Number of Lanes 0 1 1 0 1 0

VB

Conflicting Flow Rate - All 322 0 979 293
~Stage 1 s - - - 293 -

Stage 2 - - - - 686 -
Follow-up Headway 2.236 - = - 3518 3.309
Pot Capacity-1 Maneuver 1227 - . - #2171 749
' ‘Stage1 - - - - 757 -
Stage2 .- - - 50 -

Time biocked-Platoon(%) 0 v 5 ORI B 0
Mov Capacity-1 Maneuver 1227 - - - #269 749
Mov Capacity-2 Maneuver = - - - #269 -
~ Stage 1 - - - - 757 -

. Stage? - - - - 485 =

HCM LOS A A F

L - - N SEOT S WRT S oniad
—a[1E il b L T e, 4 D1 VD

Capacity (vph) 331

HGM Control Delay (s) 7.992 g 4 . 2897

HCM Lane VC Ratio 0.019 - — - 1547

HCM Larie LOS A - - - F

HCM 95th Percentile Queue (veh) 0.059 - - - 29.206

Chelmsford Fire Department Headquarters 10/31/2012 2012 Existing Weekday Morning Peak Hour Synchro 8 Report
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HCM 2010 TWSC
2: Route 129 & Wilson Street 11/8/2012

Intersection Delay (sec/veh): 39

Volume {vph) g5 34 586 65 28 115
Conflicting Peds.(#/hr) 0 0 0 0 0 0
Sign Control Free  Free Free Free  Stop Stop
Right Turn Channelized None None None None None None
Storage Length 0 0 0 0
Median Width 0 0 10

Grade (%) 0% 0% 0%

Peak Hour Factor 089 089 094 094 086 0.86
Heavy Vehicles(%) 0 1 0 0 0 3
Movement Flow Rate 107 383 623 69 33 134
Number of Lanes 0 1 1 0 1 0

1255 658

= <

Conflicing Flow Rate - Al 692 ' 0

Stage 1 - - - - 658 -
Stage 2 - - - - 597 -
Follow-up Headway 22 - - - 35 3327
Pot Capacity-1 Maneuver 912 - - - 191 462
Stage 1 - - - - 519 -
Stage 2 - - - - 554 -
Time blocked-Platoon(%) 0 - - - 0 0
Mov Capacity-1 Maneuver 912 - - - 163 462
Mov Capacity-2 Maneuver - - - - 163 -
Stage 1 - - - - 519 -
Stage 2 - - - - 471 -

HCM Control Delay (s) 2.1 B o0 253

HCM LOS A A D

Caacity (vh) (L SorEBL BB .

HCM Contrel Delay {s) 947 - - - 253

HCM Lane VC Ratio 0.117 - - - 0489

HCM Lane LOS A - - - D

HCM 95th Percentile Queue (veh) 0.396 - - - 2.568

Chelmsford Fire Department Headquarters 10/31/2012 2012 Existing Weekday Evening Peak Hour Synchro 8 Report
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HCM 2010 TWSC
2: Route 129 & Wilson Street 11/8/2012

Intersection Delay (sec/veh). 141.5

Volume (vph) 25 664 212 47 322 134
Conflicting Peds. (#/hr) 0 0 0 0 0 0
Sign Control Free  Free Free Free  Stop Stop
Right Turn Channelized None None None None None None
Storage Length 0 0 0 0
Median Width 0 0 10

Grade (%) 0% 0% 0%

Peak Hour Factor 097 097 075 075 083 0.83
Heavy Vehicles(%) 4 2 5 3 2 1
Movement Flow Rate 26 685 283 63 388 161
Number of Lanes 0 1 1 0 1 0

onictin Ioth-AI| - 34 - | 0

0 1052 315

Stage 1 - - - - 315 -

Stage 2 - - - - 737 -
Follow-up Headway 2.236 - - - 3518 3.309
Pot Capacity-1 Maneuver 1202 - - - #251 728
Stage 1 - - - - 740 -

Stage 2 - - - - 473 -

Time blocked-Platoon(%) 0 - - - 0 0
Mov Capacity-1 Maneuver 1202 - - - #242 728
Mov Capacity-2 Maneuver - - - - #242 -
Stage 1 - - - - 740 -

Stage 2 - - - - 456 -

HCM Control Delay (s) 0.3 o 0 $4134
HCM LOS A A F

Cpad e : Sl s AR 01

HCM Control Delay (s) 8.061 - - - $-1
HCM Lane VC Ratio 0.021 - - - 1.825
HCM Lane LOS A - - - F
HCM 95th Percentile Queue (veh) 0.066 - - - 36.668
Chelmsford Fire Department Headquarters 10/31/2012 2019 Design Year Weekday Moming Peak Hour Synchro 8 Report
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HCM 2010 TWSC
2: Route 129 & Wilson Street 11/8/2012

Vovement =8| =BT : : WE : 20 74 OBR 2
Volume (vph) 102 370 628 70 30 123
Conflicting Peds.(#/hr) 0 0 0 0 0 0
Sign Control Free  Free Free Free  Stop Stop
Right Turn Channelized None  None None None None None
Storage Length 0 0 0 0
Median Width 0 0 10
Grade (%) - 0% 0% 0%
Peak Hour Factor 089 089 094 094 086 0.86
Heavy Vehicles(%) 0 1 0 0 0 3
Movement Flow Rate 115 416 668 74 35 143
Number of Lanes 0 1 1 0 il 0
Conflicting Flow Rate - All 742 0 0 1351 705
Stage 1 : - - - - 705 H
Stage 2 - - - - 646 -
Follow-up Headway 22 - - - 35 3.327
Pot Capacity-1 Maneuver 874 - - - 167 435
Stage 1 : - - - - 494 -
Stage 2 - - - - 526 -
Time blocked-Platoon(%) 0 - - - 0 0
Mov Capacity-1 Maneuver 874 - - - 138 435
Mov Capacity-2 Maneuver = - - - - - 138 -
Stage 1 - - - - 494 -
- Stage 2 e - - - 4% z

HCM Control Delay (s) 21 0 3.9
HCM LOS - A A D

ane i

Capacity (vph) _ 306
HCM Control Delay (s) . 9.74 - - - 319
HCM Lane VC Ratio i 0.131 - - - 0.581
HCMLaneLOS Sy A - - - D
HCM 95th Percentile Queue (veh) 0.451 - - - 343
Chelmsford Fire Department Headquarters 10/31/2012 2019 Design Year Weekday Evening Peak Hour Synchro 8 Report
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HCM 2010 TWSC
4: Route 129 & Town Hall Entrance/Exit 11/6/2012

nlersection.

Intrtin Iy (secveh) a 0

Conflicting Peds.(#/hr) 0 0 0 0 0 0
Sign Control Free  Free Free Free  Slop Stop
Right Turn Channelized None  None None None None None
Storage Length 0 0 0 0
Median Width 0 0 16
Grade (%) 0% 0% 0%
Peak Hour Factor 064 064 075 075 0.67 067
Heavy Vehicles(%) 0 0 0 0 0 14
Movement Flow Rate 28 1409 312 12 1 10
Number of Lanes 0 1 1 0 1 0
Conflicting Flow Rate - Al 324 0 0 0 1783 318
~Stage 1 - - - - 318 -
Stage 2 - - - - 1465 -
Follow-up Headway 22 - - - 35 3.426
Pot Capacity-1 Maneuver 1247 - - - 91 696
© Stage1 - - - - = 742 - -
Stage 2 - - - - 214 -
Time blocked-Platoon(%) 0 g - - 0 0
Mov Capacity-1 Maneuver 1247 - - - 82 696
Mov Capacity-2 Maneuver - - - - 82 - -
Stage 1 - - - - 742 -
Stage 2 : - - - - 192 -

Lnprodach

HMCto|De|y() — —
HCM LOS A A C

Caity (vph)

HCM Control Delay (s) 7.954 - - - 153
HCM Lane VC Ratio 0.023 - - - 0,033
HCM Lane LOS A - - - c
HCM 95th Percentile Queue (veh) 0.069 - - - 0103
Chelmsford Fire Department Headquarters 10/31/2012 2012 Existing Weekday Morning Peak Hour Synchro 8 Report
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HCM 2010 TWSC
4: Route 129 & Town Hall Entrance/Exit 11/8/2012

Intersection Delay (sec/veh). 5.8

Volume (vph) 15 370 616 7 16 35
Conflicting Peds.(#/hr) 0 0 0 0 0 0
Sign Control Free  Free Free  Free  Stop Stop
Right Turn Channelized None  None None None None None
Storage Length 0 0 0 0
Median Width 0 0 16

Grade (%) 0% 0% 0%

Peak Hour Factor 063 063 044 044 055 0.55
Heavy Vehicles(%) 0 0 0 0 0 0
Movement Flow Rate 24 587 1400 16 29 64
Number of Lanes 0 1 1 0 1 0

Conflicting Flow Rate - All 1416 0 0 0 2043 1408
Stage 1 - - - - 1408 -
Stage 2 - - - - 635 -
Follow-up Headway 2.2 - - - 35 33
Pot Capacity-1 Maneuver 487 - - - 63 172
Stage 1 - - - - 228 -
Stage 2 - - - - 532 -
Time blocked-Platoon(%) 0 - - - 0 0
Mov Capacity-1 Maneuver 487 - - - 58 172
Mov Capacity-2 Maneuver - - - - 58 -
Stage 1 - - - - 228 -
Stage 2 - - - - 493 -

HCM Control Delay (s) 05 0 1298
HCM LOS A A F

Capacity (vp) _ ) T 106

HCM Control Delay (s) 12.772 - - - 1298
HCM Lane VC Ratio 0.049 - - - 0875
HCM Lane LOS B - - - F
HCM 95th Percentile Queue (veh) 0.154 - - - 5125
Chelmsford Fire Department Headquarters 10/31/2012 2012 Existing Weekday Evening Peak Hour Synchro 8 Report
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HCM 2010 TWSC
10: Route 129 & Town Hall Entrance/Exit 11/8/2012

Intersection Delay (sec/veh): 0.2

Volume (vph) 13 974 254 7 1 5
Conflicting Peds.(#/hr) 0 0 0 0 0 0
Sign Control Free  Free Free Free  Stop Stop
Right Turn Channelized None None None None None None
Storage Length 0 0 0 0
Median Width 0 0 16

Grade (%) 0% 0% 0%

Peak Hour Factor 064 0064 075 075 067 0.67
Heavy Vehicles(%) 6 0 0 0 0 0
Movement Flow Rate 20 1522 339 9 1 7
Number of Lanes 0 1 1 0 1 0

Conficting Flow Rate - Al 348 0 ' | 0 1906 344

Stage 1 - - - - 344 -
Stage 2 - - - - 1562 -
Follow-up Headway 2.254 . - - 3.5 33
Pot Capacity-1 Maneuver 1189 - - - 76 703
Stage 1 - - - - 722 -
Stage 2 - - - - 192 -
Time blocked-Platoon(%) 0 - - - 0 0
Mov Capacity-1 Maneuver 1189 - - - 68 703
Mov Capacity-2 Maneuver - - - - 68 -
Stage 1 - - - - 722 -
Stage 2 - - - - 171 -
S P R e T B R e R SRR R M 0 B e N R T
HCM Control Delay (s) 0.1 0 18.5
HCM LOS A A c

apacity vph) o N - ) 975

HCM Control Delay (s) 8.08 - - - 185
HCM Lane VC Ratio 0.017 - - - 0033
HCM Lane LOS A - - - C
HCM 95th Percentile Queue (veh) 0.052 - - - 0101
Chelmsford Fire Department Headquarters 10/31/2012 2019 Design Year Weekday Morning Peak Hour Synchro 8 Report
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HCM 2010 TWSC
10: Route 129 & Town Hall Entrance/Exit 11/8/2012

Intersection Delay (sechveh): 4.1

Volume (vph) 1 401 672 5 12 26
Conflicting Peds. (#/hr) 0 0 0 0 0 0
Sign Coritrol Free  Free Free Free  Stop Stop
Right Turn Channelized None  None None None None None
Storage Length 0 0 0 0
Median Width 0 0 16

Grade (%) - 0% 0% 0%

Peak Hour Factor 063 063 044 044 055 0.55
Heavy Vehicles{%) 0 0 0 0 0 0
Movement Flow Rate 17 637 1627 1 22 47
Number of Lanes 0 1 1 0 1 0

Stage 1 - - - - 1533 -
Stage 2 . - . - 6N -
Follow-up Headway 22 : 2 2 35 33
Pot Capacity-1 Maneuver 438 - - - 50 145
. Stagé1 - - - - 198 -
Stage 2 - - - - 512 -
Time blocked-Platoon(%) 0. - - - 0 0
Mov Capacity-1 Maneuver 438 - - . 47 145
Mov Capacity-2 Maneuver - - . - 47 3
Stage 1 - - - - 198 -
Stage 2 - - - - 48 -
HCM Control Delay (s) 0.4 0 130.2
HCM LOS A A F

e 1 5 {mi o} B ‘= E" SENY D L ANV DL :

Capacily (vph) 87

HCM Control Delay (s) 13.56 - - - 1302

HCM Lane VC Ratio 0.04 - - - 0794

HCMLanetos. -~ = - B - . - F

HCM 95th Percentile Queue (veh) 0.124 - - - 4,092

Chelmsford Fire Department Headquarters 10/31/2012 2019 Design Year Weekday Evening Peak Hour Synchro 8 Report
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HCM 2010 TWSC
6: Perham Street/Town Hall Drive & Route 129 11/6/2012

ntersectior

Intersection Delay (sec/veh): 1

VIOVEMENTE e i EBLEEEEBT R EBR ETRWBL e 5 WBIR S N B N D | RSBl e OB TS OB
Volume (vph) 1 893 8 1 23 1 12 0 16 0 0 0
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
Right Turn Channelized None None None None None None None None None None None None
Storage Length 0 0 0 0 0 0 -0 i 0
Median Width 0 0 0 0

Grade (%) . 0% 0% 0% 0%

Peak Hour Factor 09 09 0% 071 071 071 057 057 057 033 033 033
Heavy Vehicles(%) 2 2 2 0 2 0 2 -0 0 0 0 2
Movement Flow Rate 1 930 8 1 325 1 21 0 28 0 0 0
Number of Lanes - 0 1 0 0 1 0 0 1 0 0 A 0

MajofMinorssesee

Conficing Flow Rate-Al 326 0 0 938 0 0 124 1264 93 1278 1268 326

Stage 1 - - - - - # 936 936 - 328 328 -
Stage 2 - - - - - - 328 328 - 960 940 -
Follow-up Headway - 2218 - - 22 - - 3518 4 33 35 4 3318
Pot Capacity-1 Maneuver 1234 . - 739 . - 146 1N 326 144 170 715
“Stage1 - - - - - - % 318 346 - B89 651 -
Stage 2 - - - - - - 685 651 - 35 345 -
Time blocked-Plafoon(%) 0 - - 0 - - 0 0 0 0 0 0
Mov Capacity-1 Maneuver 1234 = - 739 S - 146 170 325 131 169 715
Mov Capacity-2 Manéuver - - - - - - 146 170 - 13 169 -
Stage 1 - - - - - - 317 345 - 688 650 -
Stage 2 - - - - - - 684 650 - 287 344 -
HCM Control Delay (s) 0 0 26.9 0
HCM LOS A A D A
Capacity (vph) 213 0
HCM Control-Delay (s) 269 792 0 - 9.881 0 . 0
HCM Lane VC Ratio 0.231  0.001 - - 0.002 - - -
HCMLane LOS. - D A A - A A - A
HCM 95th Percentile Queue (veh) 0.863 0.003 - - 0.006 - - -
Chelmsford Fire Department Headquarters 10/31/2012 2012 Existing Weekday Morning Peak Hour Synchro 8 Report
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HCM 2010 TWSC
6: Perham Street/Town Hall Drive & Route 129 11/8/2012

IntersectionDeIay (seciveh): 0.1

Conflicting Peds.(#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free ~Free Free Free Free Free Stop Siop Stop Stop Stop  Stop
Right Turn Channelized None None None None None None None None None None None None
Storage Length 0 0 0 0 0 0 0 0
Median Width 0 0 0 0

Grade (%) 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 071 071 071 050 050 050
Heavy Vehicles(%) 0 1 0 0 1 0 0 0 0 0 0 0
Movement Flow Rate 4 389 g 10 676 3 1 0 0 0 0 0
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

FowRate-Al 679 0 0 38 0 0 1100 1101 394 1100 1104 678

Coicting

Stage 1 - - - - - - 402 402 - 698 698 -
Stage 2 - - - - - - 698 699 - 402 406 -
Follow-up Headway 22 - - 22 - - 35 4 33 35 4 33
Pot Capacity-1 Maneuver 923 - - 1172 - - 191 214 659 191 213 456
Stage 1 - - - - - - 629 604 - 434 446 -
Stage 2 - - - - - - 434 445 - 629 801 -
Time blocked-Platoon(%) 0 - - 0 - - 0 0 0 0 0 0
Mov Capacity-1 Maneuver 923 - - 172 - - 188 210 659 188 209 456
Mov Capacity-2 Maneuver - - - - - - 188 210 - 188 209 -
Stage 1 - - - - - - 625 600 - 4% 440 -
Stage 2 - - - - - - 428 439 - 625 597

HCM Control Delay(s) o1 01 43 0
HCM LOS A A c A

Capacity (voh) 188

: b
HCM Control Delay (s) 243 8919 0 - 8.098 0 0
HCM Lane VC Ratio 0.007 0.005 - - 0.008 - - -
HCM Lane LOS C A A - A A - A
HCM 95th Percentile Queue (veh) 0.023 0.014 - - 0.025 - - -
Chelmsford Fire Department Headquarters 10/31/2012 2012 Existing Weekday Evening Peak Hour Synchro 8 Report
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HCM 2010 TWSC
6: Perham Street/Town Hall Drive & Route 129 11/8/2012

Inerscio Delay (seciveh): 0.9

Volume (vph) 6 99 o 1 246 3 13 0 1% 0 0 2

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
Right Turn Channelized None None None None None None None None None None None None
Storage Length 0 0 0 0 0 0 0 0
Median Width 0 0 0 0

Grade (%) 0% 0% 0% 0%

Peak Hour Factor 092 092 092 07t 092 o071 092 05 057 033 033 092
Heavy Vehicles(%) 2 2 2 0 2 0 2 0 0 0 0 2
Movement Flow Rate 7 1042 10 1 267 4 14 0 30 0 0 2
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

nflicting Flow Rate - All 27 0 0 1052 0 0 1333 1334 1047 1347 1337 269
Stage 1 - - - - - - 1061 1061 - 271 2n -
Stage 2 - - - - - - 272 2713 1076 1066 -
Follow-up Headway 2.218 - - 22 - - 3518 4 33 3.5 4 3318
Pot Capacity-1 Maneuver 1292 - - 669 - - 131 155 280 129 165 770
Stage 1 - - - - - - 271 303 - 739 689 -
Stage 2 - - - - - - 734 688 - 268 301 -
Time blocked-Platoon(%) 0 - - 0 - - 0 0 0 0 0 0
Mov Capacity-1 Maneuver 1292 - - 669 - - 129 163 280 114 153 770
Mov Capacity-2 Maneuver - - - - - - 129 153 - 114 153 -
Stage 1 - - - - - - 267 299 - 729 688 -
Stage 2 - - - - - - 730 687 - 236 297 -
HCM Control Delay (s) 0 0.1 276 9.7
HCM LOS A A D A

S e e R e RN W W B RS
770

Arne

Capacity (voh)

203
HCM Control Delay (s) 276 7.801 0 - 10.393 0 9.7
HCM Lane VC Ratio 0.217 0.005 - - 0.002 - 0.003
HCM Lane LOS D A A - B A - A
HCM 95th Percentile Queue {veh) 0.797 0.015 - - 0.006 - 0.008
Chelmsford Fire Department Headquarters 10/31/2012 2019 Design Year Weekday Morning Peak Hour Synchro 8 Report
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HCM 2010 TWSC
6: Perham Street/Town Hall Drive & Route 129 11/8/2012

Intersectlon Delay (sec/veh) - S

T

Volume (vph) 8 384 9 10 667 5 1 0 0 4 0 9

Conflicting Peds. (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0

Sign-Control Free Free Free Free Free TFree Stop Stop Stop Stop Stop  Stop

Right Turn Channelized None None None None None None None None None None None None

Storage Length -0 0 0 0 0 0 0 0

Median Width 0 0 0 0

Grade (%) : 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 071 071 071 050 050 050

Heavy Vehicles(%) 0 1 0 0 1 0 0 0 0 0 0 0

Movement Flow Rate g 417 10 11 725 5 1 0 0 8 0 18

Number of Lanes - 0 1 0 0 1 0 0 1 0 0 1 0

Conflicting Flow Rate - All 730 0 0 427 0 199 1192 422 1190 1195 728
Stage 1 ; - - - - - - 440 440 - 750 750 -
Stage 2 ) - - - - - - 759 752 - 440 445 -

Follow-up Headway - - 22 USRS I SRR - - 35 4 33 35 4 33

Pot Capacity-1 Maneuver 883 - - 1143 - - 164 189 636 166 188 427
Stage1 ... - - - ! = - 600 581 - 407 422 -
Stage 2 - - - - - - 402 421 - 600 578 -

Time blocked-Piatoon(%) 0 - - 0 - . 0 0 0 0 0 0

Mov Capacity-1 Maneuver 883 - - 1143 - - 154 184 636 162 183 427

Mov Capacity-2 Maneuver ke - - - - - - 154 184 - 162 183 -
Stage 1 - - - - - - 592 573 - 402 415 -
‘Stage2- - - - - - - - 319 414 - 892 570 -

HCM Control Delay (s) 0.2 0.1 28.6 19

HCM LOS A A D c

Capacity (vph) , 154 . 284

HEM C | sy - o 2860 LG IR - 818 0 - 19

- 0.01 - - 0.092

HCM. : ST : A - A A - Cc

HCM 95th Percentlle Queue (veh) 0.028 0.03 - - 0029 - - 0.3

Chelmsford Fire Department Headquarters 10/31/2012 2019 Design Year Weekday Evening Peak Hour Synchro 8 Report
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HCM 2010 TWSC

12: Route 129 & Project Driveway 11/8/2012
Intersection Delay (seciveh); 0

Volume (vph) 0 974 261 0 0 0
Conflicting Peds.(#/hr) 0 0 0 0 0 0
Sign Control Free  Free Free Free  Stop Stop
Right Turn Channelized None  None None None None None
Storage Length 0 0 0 0
Median Width 0 0 12

Grade (%) 0% 0% 0%

Peak Hour Factor 092 082 092 092 092 0.92
Heavy Vehicles(%) 100 0 0 100 100 100
Movement Flow Rate 0 1059 284 0 0 0
Number of Lanes 0 1 1 0 1 0

Conficng FlowRate -Al - 0 0 - 1343 :

Stage 1 - - - - 284 -
Stage 2 - - - - 1059 -
Follow-up Headway 0 - - 0 44 0
Pot Capacity-1 Maneuver 0 - - 0 105 0
Stage 1 0 - - 0 584 0
Stage 2 0 - - 0 222 0
Time blocked-Platoon(%) 0 - - 0 0 0
Mov Capacity-1 Maneuver - - - - 105 -
Mov Capacity-2 Maneuver - - - - 105 -
Stage 1 - - - - 584 -
Stage 2 - - - - 222 -
HCM Control Delay (s) 0 0 0
HCM LOS A A A

Capacity (vph)
HCM Control Delay (s) < .
HCM Lane VC Ratio s =
HCM Lane LOS - .
HCM 95th Percentile Queue (veh) - -

.>.oo'-

Chelmsford Fire Department Headquarters 10/31/2012 2019 Design Year Weekday Morning Peak Hour Synchro 8 Report
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HCM 2010 TWSC
12: Route 129 & Project Driveway 11/8/2012

Volume (vph) 0 401 677 0 0 0
Conflicting Peds. (#/hr) 0 0 0 0 0 0
Sign Control Free  Free Free Free  Stop Stop
Right Turn Channelized None  None None None None None
Storage Length - 0 0 0 0
Median Width 0 0 16

Grade (%) 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 0.92
Heavy Vehicles(%) 100 0 0 100 100 100
Movement Flow Rate 0 436 736 0 0 0
Number of Lanes 0 1 1 0 () 0

Conﬂ|ct|ng|:|ow ate A" SRS . b ARV : — O Bl g W ALY o) Wy M i e

Stage t - - - - - 73 -
) Stage 2 - - - - 436 :
Follow-up Headway 0 - - 0 44 0
Pot Capacity-1 Maneuver 0 - - 0 138 0
Stage1. - = - 0 - - 0 33% 0
Stage 2 0 - - 0 486 0
Time blocked-Plataori(%) 0 - - 0 0 0
Mov Capacity-1 Maneuver - - - - 138 -
Mov Capacity-2 Maneuver - - - - 138 -
Stage 1 - - # - 33% -
Stage 2 .. - : . - 486 -

Hcmcgntroi[)e:ay(s) T —— A— =
HCMLOS A A A

Capacﬁy (vph) 0
HGM Contiol Delay {8) ==+ ~coie & = oo 0
HCM Lane VC Ratlo ‘ - - =
HCM LanelOS "= = . - S . A
HCM 95th Percenhle Queue (veh) - s -

Chelmsford Fire Department Headquarters 10/31/2012 2019 Design Year Weekday Evening Peak Hour Synchro 8 Report
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MINOR STREET
HIGHER-VQLLUME APPROACH - VPH

440

0

200

196

20\2 Ev;\s‘hmj TroPhc Volumnes
Route 129 ¢ Wilson Stvent

(V-Vane)
Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume
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“Note: 115 vph applies as tha lower threshold volume for a minor-street

approach vith lwo or more lanes and B0 vph applies as tha lower
threshold volurne for a minor-sireet approach with one lane
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Figure 4C-3. Warrant 3, Peak Hour
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MAJOR STREET—TOTAL OF BOTH APPROACHES—

VEHICLES PER HOUR (VPH)

"Mote: 150 vph appliss as the lower threshold volume for a minor-street
approach with two or more tanes and 100 vph applies as the kewer
thrashold volume for a minor-stroet approach with one lane.
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