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EXECUTIVE SUMMARY

Vanasse & Associates, Inc. (VAI) has prepared this Transportation Impact Assessment (TIA) in order to
evaluate the potential traffic impacts associated with the proposed redevelopment of an existing hotel and
restaurant in order to accommodate a proposed research and development laboratory to be located at
440 Bedford Street in Lexington, Massachusetts (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.

PROJECT DESCRIPTION
The Project site is situated on an approximate 6.0± acre parcel of land located on the southern side of
Bedford Street in Lexington, Massachusetts. The Project site is generally bounded by Bedford Street to the
north and private properties to the east, west and south. Access to the site is currently provided via a single
curb cut onto Bedford Street, approximately 300 feet west of Eldred Street. Consistent with other
commercial driveways along this segment of Bedford Street, entering and exiting movements at the site
driveway are restricted to right-turns only, with inbound traffic arriving from the Interstate 95 (I-95)
interchange utilizing the jughandle at Hartwell Avenue to reverse direction to enter the site.
Under existing conditions, the Project site is occupied by four separate buildings, including three hotel
buildings providing a total of 204 hotel rooms and an approximate 6,800+ square foot (sf) building that
previously housed a restaurant use. The applicant proposes to raze the existing structures on site to allow
for the construction of an approximate 336,000+ sf building that would provide approximately 328,500+ sf
of research & development laboratory space, as well approximately 7,500+ sf of ancillary commercial space
that for this assessment is assumed to be occupied by a restaurant. A separate building would house a sixstory parking garage that would provide a total of 575 spaces, with an additional 54 surface parking spaces
provided more proximate to Bedford Street for the proposed commercial space.

EXISTING CONDITIONS
A comprehensive field inventory of traffic conditions on the study area roadways was initially conducted
in March of 2021. The field investigation consisted of an inventory of existing roadway geometrics, 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 roadways that provide access
to the site.
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Existing Traffic Volumes
In order to determine existing traffic-volume demands and flow patterns within the study area, manual
turning movement counts (TMCs) and vehicle classification counts were conducted in March of 2021
during the weekday morning (7:00 to 9:00 AM), and weekday evening (4:00 to 6:00 PM) peak periods at
the intersection of Bedford Street with Eldred Street. These data were supplemented with prior traffic
counts conducted at the intersection of Bedford Street with Hartwell Avenue, as part of the prior permitting
effort for the 91 Hartwell Avenue research and development center project, in order to allow for the
adjustment of the 2021 data to account for the impact of COVID-19 on area traffic volumes.
Bedford Street, in the vicinity of the Project, was found to accommodate approximately 33,300 vehicles on
an average weekday (24-hour, two-way volume), with approximately 3,021 vehicles per hour (vph) during
the weekday morning peak hour and 2,980 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 7:45 and 8:45 AM, with the weekday evening peak hour, generally occurring between
4:30 and 5:30 PM.
Motor Vehicle Crash Data
Motor vehicle crash data were acquired from the Massachusetts Department of Transportation (MassDOT)
Safety Management/Traffic Operations Unit for the most recent five-year period available (2016 through
2021) in order to examine motor vehicle crash trends occurring within the study area. The intersection of
Bedford Street with Hartwell Avenue experienced the highest frequency of accidents over the five-year
review period with a total of 59 collisions reported at the intersection, averaging 11.8 crashes per year.
The majority of accidents involved property damage only, occurred on dry pavement, and involved rear-end
type or angle collisions. The motor vehicle crash rate for this location exceeds MassDOT’s average crash
rate for this District. All remaining study area intersections exhibited crash rates that fell below the state
average.
The Highway Safety Improvement Program (HSIP) database was reviewed to identify whether any of the
study area intersections are listed as HSIP-eligible clusters in the most recent (2015-2017) HSIP cluster
listing. Based on this review, the intersection of Bedford Street with Hartwell Avenue was identified as an
HSIP cluster location. The Town of Lexington is currently in the process of identifying potential
enhancements to this intersection as part of their Bedford Street corridor improvement project.

FUTURE CONDITIONS
Traffic volumes within the study area were projected to 2028, which reflects a seven-year planning horizon
consistent with state traffic study guidelines. The future condition traffic-volume projections incorporate
identified specific development by others expected to be complete by 2028, as well as general background
traffic growth as a result of development external to the study area and presently unforeseen projects.
Anticipated project-generated traffic added to these future conditions reflect 2028 Build conditions with
the project.
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Background Traffic Growth
In order to account for background growth in traffic, independent of any specific area development projects,
a 1 percent per year compounded background growth rate was applied to existing traffic volumes over the
seven-year planning horizon. Additionally, in order to account for any potential growth in traffic, prior
traffic counts utilized to identify pre-COVID traffic conditions were also adjusted from the year of data
collection to 2021 by applying a 1 percent per year growth rate.
Specific Developments by Others
In addition to the aforementioned background growth rate, traffic volumes associated with a proposed
93,250+ sf research and development building, to be located at 91 Hartwell Avenue were incorporated into
the analysis of future traffic conditions based on projected traffic increases as identified in the TIA1 prepared
for this project.
No-Build Traffic Volumes
The 2028 No-Build weekday morning and evening peak-hour traffic-volume networks were developed by
applying the 1.0 percent per year compounded annual background traffic growth rate to the 2021 Existing
peak-hour traffic volumes and then superimposing the peak-hour traffic volumes expected to be generated
by the identified specific development project by others. The No-Build condition also includes the
reactivation of the prior hotel and restaurant uses to allow for a comparison to the impacts of the Project.
Site-Generated Traffic Volumes
The proposal entails the development of 328,500+ sf of research and development center space as well as
7,500+ of commercial space that for the purpose of this assessment is assumed to house a restaurant use.
In order to develop the traffic characteristics of this proposal, trip-generation statistics published by the
Institute of Transportation Engineers (ITE)2 for LUC 760 - Research and Development Center and
LUC 932 – High-Turnover (Sit-Down) Restaurant were used. The land use codes represent the most
appropriate categories for the proposed redevelopment of the site. Based on the ITE data, the Project is
expected to generate approximately 213 vehicle trips (145 entering and 68 exiting) during the weekday
morning peak hour and 234 vehicle trips (69 entering and 165 exiting) during the weekday evening peak
hour.
Trip Distribution and Assignment
The directional distribution of the site-generated trips to and from the proposed development was
determined based on a review of existing travel patterns at the study area intersections and proximity to the
regional highway system. In general, 65 percent of the site traffic is expected to travel to and from Bedford
Street, east of the site, towards the I-95 interchange. Approximately 20 percent of Project traffic is expected
to arrive via Hartwell Avenue, via the Wood Street intersection, with this traffic departing via Bedford
Street eastbound to I-95 south. The remaining 15 percent of Project-related traffic is expected to arrive to
and from Bedford Street, west of the site, and would utilize Eldred Street as a means of reversing direction
to travel west.

1

Traffic Impact Assessment – Proposed Research and Development Facility – 91 Hartwell Avenue; VAI, February 2020.
Trip Generation, 10th Edition; Institute of Transportation Engineers; Washington, DC; 2017

2
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TRAFFIC OPERATIONS ANALYSIS
In order to assess the impact of the proposed Research and Development Center on the roadway network,
a traffic operations analyses were performed at the study intersections under 2021 Existing, 2028 No-Build
and 2028 Build conditions. The addition of site- related traffic will result in a measurable but not a
significant impact on overall operations at the signalized study intersection.

RECOMMENDATIONS
A transportation improvement program has been developed that is designed to provide safe and efficient
access to the project and address any deficiencies identified at off-site locations evaluated in conjunction
with this study. The following improvements have been recommended as a part of this evaluation.
Site Access
Under existing conditions access to the site is provided via a single driveway onto the southern side of
Bedford Street. The proposed site access plan would allow for two curb cuts onto Bedford Street, with the
northern curb cut operating as a right-in entrance only driveway that would serve truck traffic accessing the
three loading docks on the western side of the research and development building. The southern site access
driveway would operate as a right-in/right-out only driveway and would operate under STOP-sign control
It is recommended that pavement markings, including a painted centerline and STOP-bar be installed at the
southern driveway location. Additionally a STOP-sign (MUTCD R1-1) should be installed on the southern
driveway approach to Bedford Street. Centerline pavement markings, where provided, should consist of a
double-yellow line in accordance with the centerline pavement marking standards of the Manual on
Uniform Traffic Control Devices (MUTCD).3 In addition, all signs and other pavement markings to be
installed within the Project should conform to the specifications of the MUTCD. Additionally, No Left
Turn (MUTCD R3-2) signage should be installed at southern driveway to indicate the restriction of leftturn movements at this location. One-way pavement markings and DO NOT ENTER (MUTCD R5-1)
signage should be installed at the northern driveway to alert motorists of the one-way traffic flow and
restriction on exiting movements at this location. Additionally, signs and landscaping adjacent to the
Project driveways and within the Project site should be designed and maintained so as not to restrict lines
of sight. All proposed signage and landscaping should be located and regularly maintained as required to
ensure adequate sight distance is maintained at this location.
Off-Site
As noted in this report, Project-related traffic increases are not projected to result in a notable impact to
vehicle delays at the intersection of Bedford Street with Hartwell Avenue. However, independent of the
Project, a number of movements are projected to experience long delays under future conditions. It is
recommended that following the occupancy of the research and development building, and in advance of
the Town’s long term improvements to the Bedford Street corridor, the applicant conduct post-development
traffic counts at this location and if deemed appropriate by MassDOT optimize the signal timing at this
location to improve overall traffic operations.
Due to conflicts with the proposed driveway location, the Project also entails the relocation of the existing
signalized crosswalk across Bedford Street, as well as the existing MBTA bus stop location. The proposed
crosswalk will be designed and constructed to meet applicable MUTCD design criteria.

3

Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, D.C.; 2009.
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PARKING AND TRANSPORTATION DEMAND MANAGEMENT PLAN (PTDM)
Reducing the amount of vehicular traffic generated by the proposed development and the promotion of
alternative modes of transportation as a means to access the Project is a critical component of the
transportation mitigation plan. As required by the Transportation Management Overlay District in the
Town of Lexington Zoning Bylaw that applies to the Hartwell Avenue corridor CM District, the applicant
is committed to the implementation of a Parking and Transportation Demand Management Plan (PTDMP),
including payment of the regulatory mitigation fee associated with it. Specifically, the applicant is
committed to providing a financial contribution in the amount of $987,595.
The goal of the proposed traffic reduction strategy is to reduce the use of SOVs by encouraging
car/vanpooling, the use of public transportation and alternative modes of travel including bicycle and
walking trips. Specifically, the goal of the PTDMP will be to reduce the number of SOV trips to account
for a maximum of 85 percent of all Project-related trips. The following measures will be implemented as
a part of the PTDMP, and by the property management team in an effort to reduce the number of vehicle
trips generated by the project:
Bicycle/Walking Trips
The Project site is ideally located proximate to the Minuteman Commuter Bikeway, which travels in an
east-west orientation, serving the communities of Bedford, Lexington, Arlington and Cambridge. The
bikeway provides connections to the Massachusetts Bay Transit Authority’s Alewife Station as well as a
number of other public bikeways that serve the communities of North Billerica, Concord, Lincoln, Belmont,
Somerville, and Boston.
In order to ensure safe and secure bicycle parking, the applicant will provide secure on-site bicycle parking,
including a combination of bicycle racks located in a secure and weather protected areas within the building
and/or proposed parking garage structure as well as additional surface bicycle racks on site, more proximate
to the restaurant use, to promote off-peak bicycle trips to this amenity. The applicant will actively monitor
the utilization of the bicycle spaces, including utilization rates observed as part of a future monitoring
program for the Project, and is committed to providing additional bicycle racks should the demand reach
or exceed the proposed supply.
To further promote the use of bicycles as a means of commuting to work, the applicant will provide on-site
shower and changing facilities for use by employees of the Project. On-site lockers will also be provided
for employees of the Project as a further means of encouraging bicycling trips at the Project. The proponent
will provide all tenants with shampoo/conditioner and shower gel at no cost.
The applicant will also purchase bicycles for use of tenants of the facility free of charge. Multiple sized
helmets will also be made available for employees. While it is recognized that some commuter distances
may disallow the use of bicycles as their regular travel mode, provision of free bicycles for use by
employees will allow these employees to make bicycle trips during the day for off-peak trips such as picking
up lunch or traveling to the bank or post office.
The proposed site plan also enhances pedestrian accessibility to the site by providing a dedicated pedestrian
connection between the proposed research and development building and the existing sidewalk on the
southern side of Bedford Street. This connection is located in close proximity to the proposed relocated
signalized pedestrian crossing of Bedford Street and will provide a safe and dedicated pedestrian route that
will allow for walking/bicycle trips between the neighborhood on the opposite side of Bedford Street and
the Project site.
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The proposed parking garage entrance and loading areas for the new research and development building
have been designed and located to minimize potential conflicts between pedestrian and vehicular traffic. A
dedicated route for truck traffic at the northern site driveway will separate this activity from the new
building’s entrance, to minimize potential conflicts.
The use of bicycle and walking trips as a means of commuting and other time of day trips will provide a
number of benefits to both the individual commuter and area traffic in general, including but not limited to:
Reducing the number of automobile trips and associated traffic congestion
•

Consumption of less fuel

•

Improvement to area air quality

•

Reduced commuter costs for employees that chose to bike to work

•

Health and fitness benefits to the cyclist

Public Transportation Services
The Bedford Street corridor is served by both public transportation services offered by the MBTA as well
as private shuttle services offered by the 128 Business Council via the Alewife Shuttle Route REV –
Hartwell Area Shuttle.
The Hartwell Area Shuttle provides convenient service between the MBTA’s Alewife Station in Cambridge
and a number of private entities that are member companies along the Hartwell Avenue corridor. Inbound
service from Alewife is provided during the weekday morning commuter peak with outbound service to
Alewife provided during the weekday evening commuter peak.
From Alewife Station, commuters can utilize the Red Line subway system to reach connections to other
available transit services offered by the MBTA, including connections to the MBTA commuter rail, Green
Line subway, Orange Line subway and Silver Line, as well as a number of MBTA bus routes that serve
these stops.
As a means to incentivize the use of public transportation and area shuttle services, the applicant will
provide a partial subsidy towards public transportation costs incurred by employees of the Project. As part
of this arrangement, employees who utilize the transit pass subsidy program will not be eligible for a regular
parking spot in the proposed garage to further promote public transportation use. Provision of the transit
subsidy will be beneficial to achieving the public transportation mode share target of the PTDM plan.
Additionally, the applicant will gain membership in the 128 Business Council and require as part of all
lease arrangements that new tenants in the building also become members of the 128 Business Council. As
a member of the 128 Business Council employees benefit from mobile-friendly, route-specific shuttle pages
where they can view maps and schedules, buy tickets and utilize real-time shuttle tracking with web-based
alerts. The proponent will also provide information relative to area transit and shuttle services, including
information related to the partial subsidy, to all new employees of the Project and maintain public
transportation maps and schedules in conspicuous areas within the property.
The use of public transportation and local area shuttle service is expected to provide a number of benefits
including, but not limited to:
•

Reducing the number of automobile trips and associated traffic congestion
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•

Consumption of less fuel

•

Improvement to area air quality

•

Reduced commuter costs for employees

•

Connectivity to an extended area through multiple connections provided by the MBTA

•

Allowing employees to work or relax during their commute

Ridesharing
The applicant will promote ridesharing by employees of the proposed research and development facility.
As part of this effort, the proponent will designate a Transportation Coordinator that will be responsible for
maintaining an electronic place of residence database and message board where employees of the property
can post information related to potential ridesharing opportunities and communicate with other commuters
to arrange for transportation. While the initial ridesharing program will focus on matching commuters with
other employees working in in the Project, the proponent will also work with the 128 Business Council
towards the expansion of the ride-matching program to target other commuters that work along Bedford
Street, Hartwell Avenue, and surrounding areas. Membership in the 128 Business Council provides access
to Bay State Commute, the Commonwealth’s ridematching and rewards program.
As a member of the 128 Business Council the proponent will also provide commuters with an Emergency
Ride Home (ERH) option for employees that carpool but are required to leave work in an emergency. This
measure will help in promoting ridesharing by ensuring rideshare commuters have a guaranteed free ride
from work in the case of emergencies.
In accordance with Town of Lexington By-Laws Section 135-5.1.7, the proponent is required to provide
1 space per 150 spaces for carpool or vanpool users, or a total of 4 parking spaces within the garage. These
spaces may also be used by vehicles whose EPA combined mileage rating meets or exceeds 40 miles per
gallon. To promote the use of both carpooling/ vanpooling, as well as the use of high mileage rating and
electric vehicles, the proponent will designate a percent of the parking spaces within the proposed garage,
as rideshare/high mileage rating or electric vehicle spaces, that meets or exceeds the zoning bylaw
requirement. These parking spaces will also be located in preferred, convenient areas in the parking garage
to further promote their use. A number of these designated spaces will provide electric charging stations,
with wiring provided to allow for additional electric charging spaces in the future.
The use of ridesharing services is expected to provide a number of benefits including, but not limited to:
•

Reducing the number of automobile trips and associated traffic congestion

•

Consumption of less fuel

•

Improvement to area air quality

•

Reduced commuter costs than SOV use through shared commuting costs

•

Less travel time if carpool/HOV travel lanes can be utilized

•

Allowing employees to work or relax due to shared driving responsibilities
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On-Site Amenities
The project will provide a number of on-site amenities aimed at reducing the need for tenants to leave the
site during a typical workday. This will include an on-site cafeteria that will provide coffee, breakfast and
lunch. An on-site automated teller machine (ATM) will also be provided within the property. The Project
will improve pedestrian accommodations including new sidewalk connections to the on-site cafeteria.
The provision of on-site amenities will assist in the encouragement of employees to utilize public
transportation, shuttle services and ridesharing as tenants will not be dependent on the use of an SOV to
access these conveniences.

ONGOING MANAGEMENT
In order to ensure success of the PTDM program, the proponent will actively manage the various elements
through the appointment of a Transportation Coordinator. The management techniques and role of the
Transportation Coordinator are described in more detail as follows.
Transportation Coordinator
The Transportation Coordinator will serve as the key point of contact between the Project, the Town of
Lexington, the 128 Business Council and the MBTA. Management activities will include:
•

Coordinate Rideshare activity including the rideshare board postings

•

Create a 440 Bedford Street Facebook page (or similar online web site) that tenants can utilize to
coordinate rideshare activities

•

Provide tenants with updated information on alternative modes of transportation

•

Promote transportation options through promotional events such as bicycle tune-up day or free
car wash for carpoolers

•

Assist employees with the place of residence database to assist in ridesharing efforts

•

Provide tenant and employee surveys to evaluate the effectiveness of the PTDM plan

•

Ensure specific language is provided in tenant leases requiring membership in the 128 Business
Council

•

Work with the transportation coordinators or appropriate staff at other area businesses towards
the encouragement and promotion of alternate transportation options

•

Actively participate in area transportation groups focused on the Bedford Street and Hartwell
Avenue corridors
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Alternative Mode Promotions/Incentives
As outlined in the PTDM plan, the ultimate goal is to reduce the number of SOVs traveling to and from the
site while promoting the use of alternative modes of transportation. The applicant plans to offer the
following incentives in an effort to make the use of alternative modes of travel more attractive to tenants of
the Project:
Bicycle/Pedestrian Trips
•

Create bicycle-friendly areas and ensure that adequate sight lines are provided at the site access
point onto Bedford Street to allow for safe bicycle travel

•

Provide bicycle racks in a weather protected secure location within the building, parking garage
structure as well as surface bike racks

•

Provide shower and changing facilities on-site including free shampoo/conditioner and shower gel
for employees of the project

•

Provide on-site lockers for employees of the Project to promote walking and bicycle trips

•

Create a financial incentive program and prizes, likely based on most bicycle miles traveled per
year

•

Offer a free bicycle tune-up day each spring

•

Provide free bicycles and helmets for use by employees of the project to make trips during the
workday

•

Provide free sneakers to the employee that walks to work the greatest number of days each year

Rideshare Program
•

Designate preferential parking for ridesharing vehicles in the garage, proximate to tenant entries

•

Organize a ride matching program for employees of the Project

•

Provide access to other ridesharing programs serving the Bedford Street and Hartwell Avenue
corridors and surrounding areas including Bay State Commute

•

Provide a financial incentive to employees that rideshare such as “Gas Bucks for Groups” where
employees who participate in ridesharing are eligible to win a gift card towards future gas purchases

•

Provide a free car wash for carpoolers through a once per year “Car Wash for Carpoolers” event

Marketing Programs
The applicant will employ a comprehensive marketing plan aimed at promoting the use of alternative
modes of transportation. The marketing plan will focus on the following core messages aimed at
changing the commuter patterns of employees that currently utilized SOV as their primary commuter
option.
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•

Cost Savings – Ridesharing and/or the use of available public transportation and private shuttles
will reduce transportation costs for employees. The provision of a partial subsidy towards public
transportation passes will provide additional cost savings to qualified employees.

•

Health Benefits – Introducing bicycle and/or walking trips, either as a primary means of
commuting or for workday errands will inject exercise into employees’ daily routines

•

Enhanced Convenience – Provision of bicycle racks as well as shower, locker and changing
facilities will facilitate the transition from vehicular traffic

•

Environmental Impacts – Use of alternative modes of transportation reduces fuel consumption
and is environmentally friendly. For motorists that drive to work via high mileage rated vehicles,
preferential parking will be provided.

The applicant will utilize a variety of methods to market the benefits of alternative transportation options
to tenants of the Project. It is expected that all tenants will receive an initial orientation package that
provides details of the PTDM plan, with email notifications sent to all tenants of the Project alerting them
of any upcoming promotional events.
Transportation Mitigation Fee
In accordance with Section 10.3 of the TMO-1 plan, the proponent is committed to paying a transportation
mitigation fee to the Town of $5 per square foot increase of net floor area, amounting to a total impact fee
of $987,595. In accordance with Town requirements, 25 percent of this fee, or approximately $246,899
will be due within five days of the issuance of the building permit.

CONCLUSIONS
The proposed project with a measurable impact but will not have a significant impact on overall operations.
With the implementation of the above recommendations, including implementation of the PTDM plan, safe
and efficient access will be provided to the planned development, and the proposed project can be
constructed with minimal impact to the area as designed.
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INTRODUCTION

Vanasse & Associates, Inc. (VAI) has prepared this Transportation Impact Assessment (TIA) in order to
evaluate the potential traffic impacts associated with a proposed research and development center to be
located at 440 Bedford Street in Lexington, Massachusetts (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.

PROJECT DESCRIPTION
The Project site is situated on an approximate 6.0± acre parcel of land located on the southern side of
Bedford Street in Lexington, Massachusetts. The Project site is generally bounded by Bedford Street to the
north and private properties to the east, west and south. Access to the site is currently provided via a single
curb cut onto Bedford Street, approximately 300 feet west of Eldred Street. Consistent with other
commercial driveways along this segment of Bedford Street, entering and exiting movements at the site
driveway are restricted to right-turns only, with inbound traffic arriving from the Interstate 95 (I-95)
interchange utilizing the jughandle at Hartwell Avenue to reverse direction to enter the site.
Under existing conditions, the Project site is occupied by four separate buildings, including three hotel
buildings providing a total of 204 hotel rooms and an approximate 6,800+ square foot (sf) building that
previously housed a restaurant use. The applicant proposes to raze the existing structures on site to allow
for the construction of an approximate 336,000+ sf building that would provide approximately 328,500+ sf
of research & development laboratory space, as well approximately 7,500+ sf of ancillary commercial space
that for this assessment is assumed to be occupied by a restaurant. A separate building would house a sixstory parking garage that would provide a total of 575 spaces, with an additional 54 surface parking spaces
provided more proximate to Bedford Street for the proposed commercial space.
The location of the Project site relative to the surrounding roadway network is displayed in Figure 1.

G:\8881 Lexington, MA\Reports\8881 Lexington R&D TIA 0821.docx

11

STUDY METHODOLOGY
This study was prepared in consultation with the Town of Lexington and in accordance with the
Massachusetts Department of Transportation (MassDOT) Guidelines for traffic impact assessments 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 facilities;
observations of traffic flow; review of safety characteristics along area roadways 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 analyses consistent with state guidelines for the preparation of TIAs. 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 within the study area was conducted in
March 2021. The field investigation consisted of an inventory of existing roadway geometrics, pedestrian
facilities, traffic volumes, and operating characteristics; as well as posted speed limits and land use
information for the major roadways that provide access to the Project including, Bedford Street and
Hartwell Avenue, including the key intersections which are expected to accommodate the majority of
Project-related traffic. The study area for the project is listed below and graphically depicted in Figure 2.
1. Bedford Street at Hartwell Avenue
2. Bedford Street at Site Driveway
3. Bedford Street at Eldred Street
The following describes the study area roadways and intersections:
GEOMETRY
Roadways
Bedford Street (Route 4/Route 225)
Bedford Street is a rural local arterial roadway under the jurisdiction of MassDOT that traverses the study
area in a general east-west orientation, providing connections to the I-95 interchange to the east and the
Town of Bedford to the west. In the vicinity of the Project, Bedford Street generally provides a single
approximate 11-foot wide lanes of travel in each direction, with an approximate 1-foot wide marked
shoulder provided. In the . Sidewalk is provided continuously along both sides of the corridor. Along the
stretch of Bedford Street located between the I-95 interchange and Hartwell Avenue, left-turns are generally
prohibited along the corridor, both into and from private driveways, with vehicles required to use the
Hartwell Avenue jughangle to reverse direction and make entering right-turns. The posted speed limit on
Bedford Street is 40 miles per hour (mph). Land use along the Bedford Street corridor consists primarily
of office uses and commercial uses on the southern side of the roadway and residential uses along the
northern side of the corridor. A signalized pedestrian crosswalk and bus stop are located on Bedford Street
immediately adjacent to the Project site.
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Figure 2
Study Area Intersections

Hartwell Avenue
Hartwell Avenue is a local roadway under the jurisdiction of the Town of Lexington that traverses the study
area in a general north-south orientation, between its northern terminus at Bedford Street and its southern
terminus at Hanscom Air Force Base to the south. Hartwell Avenue generally provides a single
approximate 11-foot wide lane of travel in each direction, with an approximate 5-foot wide marked shoulder
provided for bicycle traffic. Exclusive left- and right-turning lanes provided at key intersections along the
corridor, including exclusive left-turn lanes in the northbound direction at both site access points, Hartwell
Place and the 91 Hartwell Avenue driveway. The posted speed limit on Hartwell Avenue is 40 miles per
hour (mph). Land use along the Hartwell Avenue corridor consists primarily of office uses.
Intersections
Bedford Street at Hartwell Avenue
Hartwell Avenue and the jughandle from Bedford Street westbound intersect Bedford Street from the north
and south, respectively, to form a four-way intersection that operates under traffic signal control. The
Bedford Street eastbound and westbound approaches to this intersection provide two approximate 11-foot
wide through lanes in each direction. The Hartwell Avenue northbound approach provides an approximate
18-foot wide exclusive left-turn lane and an approximate 20-foot wide exclusive right-turn lane. The traffic
signal at this location operates under a three-phase signal sequence, with split phasing provided for
northbound and southbound traffic on Bedford Street and the jughangle. Sidewalk is provided along the
northern and southern sides of Bedford Street, east of Hartwell Avenue and on the northern side of Bedford
Street, west of Hartwell Avenue. Along Hartwell Avenue sidewalk is provided along the western side of
Hartwell Avenue. Land use in the vicinity of this intersection consists primarily of a mix of residential,
office and commercial uses.
Bedford Street at Eldred Street
Eldred Street intersects Bedford Street from the north to form a three-way unsignalized intersection that
operates under STOP-sign control. The Bedford Street eastbound and westbound approaches to this
intersection provide two approximate 11-foot wide travel lanes in each direction. The Eldred Street
southbound approach provides an approximate 12-foot wide general purpose travel lane that operates under
STOP-sign control. Sidewalks is provided along both sides of Bedford Street and Eldred Street in the
vicinity of this intersection with painted crosswalk provided across the Eldred Street southbound approach.
Land use in the vicinity of this intersection consists of residential properties.
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EXISTING TRAFFIC VOLUMES
In order to determine existing traffic-volume demands and flow patterns within the study area, manual
turning movement counts (TMCs) and vehicle classification counts were conducted in March of 2021
during the weekday morning (7:00 to 9:00 AM), and weekday evening (4:00 to 6:00 PM) peak periods at
the intersection of Bedford Street with Eldred Street. These data were supplemented with prior traffic
counts conducted at the intersection of Bedford Street with Hartwell Avenue, as part of the prior permitting
effort for the 91 Hartwell Avenue research and development center project, in order to allow for the
adjustment of the 2021 data to account for the impact of COVID-19 on area traffic volumes. In general,
the weekday morning traffic volumes collected in 2021 were adjusted upwards by approximately 32
percent, with the weekday evening volumes adjusted by approximately 18 percent. As the hotel and
restaurant were active during the prior data collection effort, traffic associated with these uses were included
based on data provided by the ITE relative to the peak period traffic generation for the existing hotel and
restaurant uses.
Bedford Street, in the vicinity of the Project, was found to accommodate approximately 33,300 vehicles on
an average weekday (24-hour, two-way volume), with approximately 3,021 vehicles per hour (vph) during
the weekday morning peak hour and 2,980 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 7:45 and 8:45 AM, with the weekday evening peak hour, generally occurring between
4:30 and 5:30 PM.
The 2021 Existing traffic volumes are summarized in Table 1, with the weekday morning and evening peakhour traffic volumes graphically depicted on Figures 3.
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Figure 3
2021 Existing
Peak-Hour Traffic Volumes

Table 1
EXISTING ROADWAY TRAFFIC-VOLUME SUMMARY

Location
Bedford Street, east of
Hartwell Avenue

Weekday Morning Peak Hour

Weekday Afternoon Peak Hour

(7:45 – 8:45 AM)

(4:30 – 5:30 PM)

Daily
Volume
(vpd)a

Volume
(vph)b

Percent of
Daily
Trafficc

Predominant
Flow

Volume
(vph)

Percent of
Daily
Traffic

Predominant
Flow

33,300

3,021

9.0

55%WB

2,980

8.9

55%EB

a

Two-way daily traffic expressed in vehicles per day; based on turning movement counts adjusted to reflect .
Manual turning movement counts conducted in June 2018.
c
The percent of daily traffic that occurs during the peak hour.
EB = eastbound, WB = westbound
b

As summarized in Table 1, Bedford Street, east of Hartwell Avenue, was found to accommodate
approximately 33,300 vehicles on an average weekday (24-hour, two-way volume), with approximately
3,021 vehicles per hour (vph) during the weekday morning peak hour and approximately 2,980 vph during
the weekday evening peak hour. Traffic volume along the corridor is oriented approximately 55 percent
westbound during the weekday morning peak hour and 55 percent eastbound during the Saturday midday
peak hour.
A review of the peak-period traffic counts indicates that the weekday morning peak hour generally occurs
between 7:45 and 8:45 AM, with the weekday evening peak hour, generally occurring between
4:30 and 5:30 PM. In all instances the individual peak hours of intersection traffic volumes were utilized
for analysis purposes.

PEDESTRIAN AND BICYCLE FACILITIES
A comprehensive field inventory of pedestrian and bicycle facilities within the study area was undertaken
in March of 2021. The field inventory consisted of a review of the location of sidewalks and pedestrian
crossing locations along the study area roadways and at the study area intersections. In general, sidewalk
is provided along the northern and southern sides of Bedford Street, east of Hartwell Avenue and on both
sides of Eldred Street within the study area. Along Hartwell Avenue sidewalk is provided along the western
side of Hartwell Avenue for approximately 400 feet south of Bedford Street.
Paved shoulders of sufficient width to accommodate vehicular and bicycle traffic in a shared travel way are
provided along Hartwell Avenue. Approximately 350 feet north of Maguire Road, the Minuteman
commuter bikeway crosses Hartwell Avenue at a signalized at-grade intersection, with a push-button
activated pedestrian/bicyclist crossing provided at this location.

PUBLIC TRANSPORTATION
Public transportation services are provided within the study area by the Massachusetts Bay Transportation
Authority (MBTA) for area bus services and by the 128 Business Council for shuttle service between
Hartwell Avenue and Alewife Station.
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Within the study area, the MBTA operates the following bus services:
➢ Route 62: Bedford VA Hospital – Alewife Station – Bus service along Route 62 is provided
between 5:47 AM and 10:39 PM with service provided to the VA hospital, Civil Air Terminal,
Lexington Center and Alewife Station, including stops along Hartwell Avenue. More limited
service is provided on Saturdays with no Sunday service provided.
➢ Route 76: Lincoln Lab – Alewife Station – Bus service along Route 62 is provided between 5:47
AM and 10:39 PM with service provided to the VA hospital, Civil Air Terminal, Lexington Center
and Alewife Station, including stops along Hartwell Avenue. More limited service is provided on
Saturdays with no Sunday service provided.
Within the study area, 128 Business Council operates the following shuttle services:
➢ Alewife Shuttle Route REV – Hartwell Area Shuttle – This shuttle currently provides service
between Alewife Station and a number of properties along the Hartwell Avenue and Maguire Road
corridors, including 91 Hartwell Avenue. Travel times between Alewife Station and the site are
approximately 30 minutes during peak hours.
Transit maps and schedules are provided in the technical appendix of this report.

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 five-year period available
(2016 through 2020 inclusive) in order to examine motor vehicle crash trends occurring within the study
area. The data is summarized by intersection, type, and severity, and is presented in Table 2.
As summarized in Table 2, the intersection of Bedford Street with Hartwell Avenue experienced the highest
frequency of accidents over the five-year review period with a total of 59 collisions reported at the
intersection, averaging 11.8 crashes per year. The majority of accidents involved property damage only,
occurred on dry pavement, and involved rear-end type or angle collisions. The motor vehicle crash rate for
this location exceeds MassDOT average crash rate for signalized intersections in this MassDOT District.
The remaining study area locations exhibited significantly lower crash frequency, all locations exhibiting
crash rates below the District average in which the project is located (District 4). No fatalities were reported
at any of the study area intersections over the five-year period reviewed.
The Highway Safety Improvement Program (HSIP) database was reviewed to identify whether any of the
study area intersections are listed as HSIP-eligible clusters in the most recent (2015-2017) HSIP cluster
listing. Based on this review, the intersection of Bedford Street with Hartwell Avenue was identified as an
HSIP cluster location. The Town of Lexington is currently in the process of identifying potential
enhancements to this intersection as part of their Bedford Street corridor improvement project.
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Table 2
MOTOR VEHICLE CRASH DATA SUMMARYa

Bedford Street at
Hartwell Avenue

Bedford Street at
Site Driveway

Bedford Street at
Eldred Street

19
8
15
14
3
59

0
1
1
0
0
2

8
5
8
10
4
35

11.8
0.85
Yes

0.4
0.03
No

7.0
0.56
No

Type:
Angle
Rear-End
Head-On
Sideswipe
Fixed Object
Unknown/Other
Total

30
17
2
9
1
0
59

0
0
0
2
0
0
2

19
11
0
5
0
0
35

Day:
Weekday
Saturday
Sunday
Total

50
4
5
59

2
0
0
2

31
4
0
35

Lighting Conditions:
Daylight
Dawn/Dusk
Dark (lit)
Dark (unlit)
Unknown
Total

42
1
15
1
0
59

2
0
0
0
0
2

27
0
8
0
0
35

Pavement Conditions
Dry
Wet
Snow
Ice
Unknown(Other)
Total

48
8
1
1
1
59

2
0
0
0
0
2

28
5
1
0
1
35

Severity:
Property Only
Injury Accident
Fatal Accident
Hit and Run
Other
Total

45
13
0
0
1
59

2
0
0
0
0
2

28
7
0
0
0
35

Scenario
Year:
2016
2017
2018
2019
2020
Total
Averageb
Crash Ratec
Significantd

a

Source: MassDOT, 2016 through 2020
Average crashes over five-year period.
c
Crash rate per million entering vehicles (mev).
d
Unsignalized intersections are significant if rate >0.57 crashes per million vehicles
e
Signalized intersections are significant if rate >0.73 crashes per million vehicles
b
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FUTURE CONDITIONS

Traffic volumes in the study area were projected to the year 2028, which reflects a seven-year planning
horizon consistent with State Traffic Study Guidelines. Independent of the Project, traffic volumes on the
roadway network in the year 2028 under No-Build conditions include all existing traffic and new traffic
resulting from background traffic growth. Anticipated Project-generated traffic volumes superimposed
upon this 2028 No-Build traffic network reflect the 2028 Build conditions with 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, the drawback of this procedure is that the potential growth in
population and development external to the study area would not be accounted for in the traffic projections.
To provide a conservative analysis framework, both procedures were used, the salient components of which
are described below.
Background Traffic Growth
In order to account for background growth in traffic, independent of any specific area development projects,
a 1 percent per year compounded background growth rate was applied to existing traffic volumes over the
seven-year planning horizon. Additionally, in order to account for any potential growth in traffic, prior
traffic counts utilized to identify pre-COVID traffic conditions were also adjusted from the year of data
collection to 2021 by applying a 1 percent per year growth rate.
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Specific Developments by Others
In addition to the aforementioned background growth rate, traffic volumes associated with a proposed
93,250+ sf research and development building, to be located at 91 Hartwell Avenue were incorporated into
the analysis of future traffic conditions based on projected traffic increases as identified in the TIA 4 prepared
for this project.
No other developments were identified that are expected to result in an increase in traffic within the study
area beyond the general background traffic growth rate.

ROADWAY IMPROVEMENT PROJECTS
The Town of Lexington was contacted in order to determine if there are any planned roadway improvement
projects expected to be completed within the study area. Based on these discussions, the Town is in the
preliminary stages of evaluating potential transportation improvements to the Bedford Street corridor. This
project is expected to upgrade the current Bedford Street cross section to meet MassDOT Complete Streets
design criteria, including provision of improved bicycle and pedestrian accommodations within the study
area. Based on consultation with the Town, potential improvements to the intersection of Bedford Street
with Hartwell Avenue, including a potential roundabout design to replace the existing traffic signal will
also be evaluated. As these potential improvements are in the preliminary stages, and as directed by the
Town of Lexington, no improvements are assumed to be completed within the planning horizon for this
assessment.

NO-BUILD TRAFFIC VOLUMES
The 2028 No-Build peak-hour traffic-volume networks were developed by applying the 1.0 percent per
year compounded annual background traffic growth rate to the 2021 Existing peak-hour traffic volumes
over the seven-year planning horizon, as well as additional traffic associated with the aforementioned
background development project. Consistent with the existing condition analysis, the No-Build traffic
volumes include the reactivation of the prior hotel and restaurant uses on site in order to allow for a
comparison to the proposed development. The resulting 2028 No-Build weekday morning and weekday
evening peak-hour traffic volume networks are shown on Figure 4.

PROJECT-GENERATED TRAFFIC
The proposal entails the development of 328,500+ sf of research and development center space as well as
7,500+ of commercial space that for the purpose of this assessment is assumed to house a restaurant use.
In order to develop the traffic characteristics of this proposal, trip-generation statistics published by the
Institute of Transportation Engineers (ITE)5 for LUC 760 - Research and Development Center and
LUC 932 – High-Turnover (Sit-Down) Restaurant were used. The land use codes represent the most
appropriate categories for the proposed redevelopment of the site. As summarized in Table 3, based on the
ITE data, the Project is expected to generate approximately 213 vehicle trips (145 entering and 68 exiting)
during the weekday morning peak hour and 234 vehicle trips (69 entering and 165 exiting) during the
weekday evening peak hour.
4

Traffic Impact Assessment – Proposed Research and Development Facility – 91 Hartwell Avenue; VAI, February 2020.
Trip Generation, 10th Edition; Institute of Transportation Engineers; Washington, DC; 2017

5
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Figure 4
2028 No-Build
Peak-Hour Traffic Volumes

Table 3
TRIP GENERATION SUMMARYa

Time Period/
Directional Distribution

Research &
Development
Vehicle Tripsa

Weekday Daily

a

Restaurant
Vehicle Tripsb

Total
Trips

3,698

842

4,540

Weekday Morning Peak Hour:
Entering
Exiting
Total

104
34
138

41
34
75

145
68
213

Weekday Evening Peak Hour:
Entering
Exiting
Total

24
137
161

45
28
73

69
165
234

Based on ITE LUC 760 – Research and Development Center – 328,500 sf
Based on ITE LUC 932 – High-Turnover (Sit-Down) Restaurant – 7,500 sf

b

As summarized in Table 3, the Project is expected to generate approximately 4,540 vehicle trips on a typical
weekday (2,270 entering and 2,270 exiting), including 213 vehicle trips (145 entering and 68 exiting) during
the weekday morning peak hour and 234 vehicle trips (69 entering and 165 exiting) during the weekday
evening peak hour. It is noted that while public transportation service provided along bus routes operated
by the MBTA, as well as private shuttle service to and from Alewife Station are provided along the Bedford
Street corridor, this analysis conservatively takes no credit for the potential use of these modes of travel as
a means to access the Project. Furthermore it is likely that a portion of the trips associated with the proposed
restaurant use would be internal trips occurring with employees of the research and development facility.
However, in order to provide a conservative assessment of project impacts, no credit was taken for internal
trips.
Trip Generation Comparison
In order to provide a comparison of the traffic impacts of the proposed development, in comparison to the
prior hotel and restaurant uses of the site, trip generation calculations were performed based on data
published by the ITE for LUC 310 – Hotel and LUC 932 – High-Turnover (Sit-Down) Restaurant, the most
appropriate categories for the prior use of the site. As summarized in Table 4, in comparison to the prior
use of the site the proposed development is expected to generate approximately 27 to 33 additional trips
during the weekday morning and weekday evening peak hours, respectively, or approximately 1 additional
trip every two minutes.
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Table 4
TRIP GENERATION COMPARISON

Time Period/
Directional Distribution

Proposed
Development

Prior Hotel and
Restauranta

Delta

Weekday Morning Peak Hour:
Entering
Exiting
Total

145
68
213

104
82
186

41
-14
27

Weekday Evening Peak Hour:
Entering
Exiting
Total

69
165
234

107
94
201

-38
71
33

Based on ITE LUC 310 – Hotel, 204 rooms and ITE LUC 932 – High-Turnover (Sit-Down) Restaurant, 188 seats

a

TRIP DISTRIBUTION AND ASSIGNMENT
The directional distribution of the site-generated trips to and from the proposed development was
determined based on a review of existing travel patterns at the study area intersections and proximity to the
regional highway system. In general, 65 percent of the site traffic is expected to travel to and from Bedford
Street, east of the site, towards the I-95 interchange. Approximately 20 percent of Project traffic is expected
to arrive via Hartwell Avenue, via the Wood Street intersection, with this traffic departing via Bedford
Street eastbound to I-95 south. The remaining 15 percent of Project-related traffic is expected to arrive to
and from Bedford Street, west of the site, and would utilize Eldred Street as a means of reversing direction
to travel west. The general trip distribution for the project is summarized in Table 5 and graphically depicted
on Figure 5. The weekday morning and weekday evening peak-hour traffic volumes expected to be
generated by the Project were assigned on the study area roadway network as shown on Figures 6.

Table 5
TRIP-DISTRIBUTION SUMMARY

Roadway
Bedford Street
Hartwell Avenue
Bedford Street

TOTAL
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Direction
(To/From)

Percentage
(%)

East
South
West

65%
20%
15%

100%
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Figure 5
Trip Distribution Map
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Figure 6
Project-Generated
Peak-Hour Traffic Volumes
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Figure 7
2028 Build
Peak-Hour Traffic Volumes

FUTURE TRAFFIC VOLUMES - BUILD CONDITION
The 2028 Build condition networks consist of the 2028 No-Build traffic volumes with the anticipated
Project-generated traffic added to them. The 2028 Build weekday morning and weekday evening peakhour traffic volume networks are graphically depicted on Figure 7.
A summary of peak-hour projected traffic-volume increases external to the study area that is the subject of
this assessment is shown in Table 6. These volumes are based on the expected increases from the Project.

Table 6
PEAK HOUR TRAFFIC-VOLUME INCREASES

2028
No-Build

2028 Build

Traffic Volume
Increase Over
No-Build

Bedford Street at Hartwell Avenue:
Weekday Morning
Weekday Evening

3,370
3,531

3,411
3,493

41
-38

1.2
-1.1

Bedford Street at Eldred Street:
Weekday Morning
Weekday Evening

3,195
3176

3,207
3,222

12
46

0.4
1.4

Location/Peak Hour

Percent
Increase Over
No-Build

As summarized in Table 6, in comparison to future 2028 No-Build conditions, overall traffic volumes are
expected to increase by 1.4 percent or less during both peak periods.
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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, No-Build and Build
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.6 The concept of level of service is defined as a qualitative measure describing
operational conditions within a traffic stream and their perception by motorists and/or passengers. A levelof-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.
Signalized Intersections
The six levels of service for signalized intersections may be described as follows:
•

LOS A describes operations with very low control delay; most vehicles do not stop at all.

6

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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•

LOS B describes operations with relatively low control delay. However, more vehicles stop than
LOS A.

•

LOS C describes operations with higher control delays. Individual cycle failures may begin to
appear. The number of vehicles stopping is significant at this level, although many still pass
through the intersection without stopping.

•

LOS D describes operations with control delay in the range where the influence of congestion
becomes more noticeable. Many vehicles stop and individual cycle failures are noticeable.

•

LOS E describes operations with high control delay values. Individual cycle failures are frequent
occurrences.

•

LOS F describes operations with high control delay values that often occur with over-saturation.
Poor progression and long cycle lengths may also be major contributing causes to such delay levels.

Levels of service for signalized intersections were calculated using the Percentile Delay Method
implemented as a part of the Synchro™ 8 software as suggested by MassDOT in order to compensate for
errors found when employing the 2010 Highway Capacity Manual methodology as a part of the software.
The Percentile Delay Method assesses the effects of signal type, timing, phasing, and progression; vehicle
mix; and geometrics on “percentile” delay. Level-of-service designations are based on the criterion of
percentile delay per vehicle and is a measure of: i) driver discomfort; ii) motorist frustration; and iii) fuel
consumption; and includes a uniform delay based on percentile volumes using a Poisson arrival pattern, an
initial queue move-up time, and a queue interaction delay that accounts for delays resulting from queues
extending from adjacent intersections. Table 7 summarizes the relationship between level-of-service and
percentile delay, and uses the same numerical delay thresholds as the HCM method. The tabulated
percentile delay criterion may be applied in assigning level-of-service designations to individual lane
groups, to individual intersection approaches, or to entire intersections.
Table 7
LEVEL-OF-SERVICE CRITERIA
FOR SIGNALIZED INTERSECTIONSa

Level of Service

Percentile Delay
Per Vehicle (Seconds)

A
B
C
D
E
F

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

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

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

•

LOS B represents a condition with short control delays to minor street traffic.
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•

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

•

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

•

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

•

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.7 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 effects 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 8 summarizes the relationship between level of service and average control delay
for two way stop controlled and all-way stop controlled intersections.

Table 8
LEVEL-OF-SERVICE CRITERIA FOR
UNSIGNALIZED INTERSECTIONSa
Level-Of-Service by Volume-to-Capacity Ratio
v/c ≤ 1.0
v/c > 1.0
A
B
C
D
E
F
aSource:

F
F
F
F
F
F

Average Control Delay
(Seconds Per Vehicle)

≤10.0
10.1 to 15.0
15.1 to 25.0
25.1 to 35.0
35.1 to 50.0
>50.0

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

ANALYSIS RESULTS
Level-of-service analyses were conducted for 2021 Existing, 2028 No-Build and 2028 Build conditions for
the intersections within the study area. The results of the intersection capacity analyses for signalized and
unsignalized intersections are summarized in Table 9 through Table 10, with detailed analysis results
provided in the Appendix. The following is a summary of the level-of-service and delay analyses for the
intersections within the study area:

7

Highway Capacity Manual; Transportation Research Board; Washington, DC; 2010.
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Table 9
SIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY
2021 Existing

2028 No-Build

2028 Build

Location/Time Period/Movement

V/Ca

Delayb

LOSc

V/C

Delay

LOS

V/C

Delay

LOS

Bedford Street at Hartwell Avenue
Weekday Morning:
Bedford Street EB
Bedford Street WB
Hartwell Avenue NB
Jughandle SB
Overall

1.15
0.54
0.33
0.85
--

>80
37
15
42
65

F
D
B
D
E

1.19
0.56
0.34
0.89
--

>80
38
15
44
73

F
D
B
D
E

1.20
0.56
0.35
0.91
--

>80
38
15
47
74

F
D
B
D
E

0.75
0.83
1.02
0.52
--

30
35
47
27
37

C
C
D
C
D

0.77
0.85
1.09
0.54
--

31
35
64
28
43

C
D
E
C
D

0.76
0.85
1.08
0.49
--

30
35
61
27
42

C
D
E
C
D

Weekday Evening:
Bedford Street EB
Bedford Street WB
Hartwell Avenue NB
Jughandle SB
Overall
a

Volume to capacity ratio.
Delay in seconds per vehicle.
c
Level of service.
NB = northbound; SB = southbound; EB = eastbound; WB = westbound
b

Table 10
UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY
2021 Existing

2028 No-Build

2028 Build

V/Ca

Delayb

LOSc

V/C

Delay

LOS

V/C

Delay

LOS

Bedford Street at Eldred Street
Weekday Morning Peak Hour
Bedford Street EB
Eldred Street SB

0.06
0.88

<5
>50

A
F

0.06
1.05

<5
>50

A
F

0.06
1.05

<5
>50

A
F

Weekday Evening Peak Hour
Bedford Street EB
Eldred Street SB

0.03
0.14

<5
17

A
C

0.04
0.22

<5
26

A
D

0.06
0.22

<5
26

A
D

Bedford Street at Site Driveway
Weekday Morning Peak Hour
Bedford Street EB
Site Driveway NB

0.00
0.25

<5
19

A
C

0.00
0.26

<5
19

A
C

0.00
0.22

<5
19

A
C

Weekday Evening Peak Hour
Bedford Street EB
Site Driveway NB

0.00
0.36

<5
25

A
C

0.00
0.38

<5
27

A
D

0.00
0.64

<5
39

A
E

Location/Time Period/Movement

a

Volume to capacity ratio.
Delay in seconds per vehicle.
c
Level of service.
NB = northbound; SB = southbound; EB = eastbound; WB = westbound
b
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Signalized Intersection Capacity Analysis Results
Bedford Street at Hartwell Avenue
Under 2021 Existing conditions the intersection of Bedford Street with Hartwell Avenue currently operates
at an overall LOS E and D during the weekday morning and weekday evening peak hours, respectively.
Under future 2028 No-Build conditions this location is projected to continue to operate at an overall
LOS E and D during the weekday morning and weekday evening peak hours, respectively. Under future
2028 Build conditions this location is projected to continue to operate at an overall LOS E and D,
respectively, with Project-related traffic increases resulting in increases to overall delays of approximately
1 second or less as compared to future No-Build conditions.
Unsignalized Capacity Analysis Results
Bedford Street at Eldred Street
Under 2021 Existing conditions, mainline traffic volumes along Bedford Street, at its intersection with
Eldred Street currently operate at LOS A conditions during both the weekday morning and weekday
evening peak hours. Southbound traffic on Eldred Street currently operates at LOS F during the weekday
morning peak hour and LOS C during the weekday evening peak hour. Under future 2028 No-Build and
2028 Build conditions, mainline traffic volumes on Bedford Street are projected to continue to operate at
LOS A, with southbound traffic on Eldred Street continuing to operate at LOS F during the weekday
morning peak hour and LOS C during the weekday evening peak hour. Project-related traffic increases
result in minimal impact to delays for vehicles on either Bedford Street or Eldred Street.
Bedford Street at Site Driveway
Under 2021 Existing conditions, mainline traffic volumes along Bedford Street, at its intersection with the
Project site driveway currently operate at LOS A conditions during both the weekday morning and
weekday evening peak hours. Northbound traffic on the Project site driveway currently operates at
LOS C during the weekday morning and weekday evening peak hours. Under future 2028 No-Build and
2028 Build conditions, mainline traffic volumes on Bedford Street are projected to continue to operate at
LOS A, with northbound traffic on the site driveway operating at LOS E or better under both conditions,
with minimal driveway queuing that is expected to extend between 2 and 4 vehicles during peak hours.
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS
As documented in this report, the Project is expected to generate approximately 4,540 vehicle trips on a
typical weekday (2,270 entering and 2,270 exiting), including 213 vehicle trips (145 entering and 68
exiting) during the weekday morning peak hour and 234 vehicle trips (69 entering and 165 exiting) during
the weekday evening peak hour. In comparison to future No-Build conditions, Project-related traffic
increases are expected to amount to only an approximate 1 percent increase to traffic within the study area.
An analysis of traffic operations at the study area intersections indicates that the Project will not result in a
notable impact on motorist delays at study area intersections as compared to future No-Build conditions,
with no notable impact to mainline delays along the Bedford Street corridor.

RECOMMENDATIONS
A transportation improvement program has been developed that is designed to provide safe and efficient
access to the project and address any deficiencies identified at off-site locations evaluated in conjunction
with this study. The following improvements have been recommended as a part of this evaluation.
Site Access
Under existing conditions access to the site is provided via a single driveway onto the southern side of
Bedford Street. The proposed site access plan would allow for two curb cuts onto Bedford Street, with the
northern curb cut operating as a right-in entrance only driveway that would serve truck traffic accessing the
three loading docks on the western side of the research and development building. The southern site access
driveway would operate as a right-in/right-out only driveway and would operate under STOP-sign control
It is recommended that pavement markings, including a painted centerline and STOP-bar be installed at the
southern driveway location. Additionally a STOP-sign (MUTCD R1-1) should be installed on the southern
driveway approach to Bedford Street. Centerline pavement markings, where provided, should consist of a
double-yellow line in accordance with the centerline pavement marking standards of the Manual on
Uniform Traffic Control Devices (MUTCD).8 In addition, all signs and other pavement markings to be
8

Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, D.C.; 2009.
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installed within the Project should conform to the specifications of the MUTCD. Additionally, No Left
Turn (MUTCD R3-2) signage should be installed at southern driveway to indicate the restriction of leftturn movements at this location. One-way pavement markings and DO NOT ENTER (MUTCD R5-1)
signage should be installed at the northern driveway to alert motorists of the one-way traffic flow and
restriction on exiting movements at this location. Additionally, signs and landscaping adjacent to the
Project driveways and within the Project site should be designed and maintained so as not to restrict lines
of sight. All proposed signage and landscaping should be located and regularly maintained as required to
ensure adequate sight distance is maintained at this location.
Off-Site
As noted in this report, Project-related traffic increases are not projected to result in a notable impact to
vehicle delays at the intersection of Bedford Street with Hartwell Avenue. However, independent of the
Project, a number of movements are projected to experience long delays under future conditions. It is
recommended that following the occupancy of the research and development building, and in advance of
the Town’s long term improvements to the Bedford Street corridor, the applicant conduct post-development
traffic counts at this location and if deemed appropriate by MassDOT optimize the signal timing at this
location to improve overall traffic operations.
Due to conflicts with the proposed driveway location, the Project also entails the relocation of the existing
signalized crosswalk across Bedford Street, as well as the existing MBTA bus stop location. The proposed
crosswalk will be designed and constructed to meet applicable MUTCD design criteria.

PARKING AND TRANSPORTATION DEMAND MANAGEMENT PLAN (PTDM)
Reducing the amount of vehicular traffic generated by the proposed development and the promotion of
alternative modes of transportation as a means to access the Project is a critical component of the
transportation mitigation plan. As required by the Transportation Management Overlay District in the
Town of Lexington Zoning Bylaw that applies to the Hartwell Avenue corridor CM District, the applicant
is committed to the implementation of a Parking and Transportation Demand Management Plan (PTDMP),
including payment of the regulatory mitigation fee associated with it. Specifically, the applicant is
committed to providing a financial contribution in the amount of $987,595.
The goal of the proposed traffic reduction strategy is to reduce the use of SOVs by encouraging
car/vanpooling, the use of public transportation and alternative modes of travel including bicycle and
walking trips. Specifically, the goal of the PTDMP will be to reduce the number of SOV trips to account
for a maximum of 85 percent of all Project-related trips. The following measures will be implemented as
a part of the PTDMP, and by the property management team in an effort to reduce the number of vehicle
trips generated by the project:
Bicycle/Walking Trips
The Project site is ideally located proximate to the Minuteman Commuter Bikeway, which travels in an
east-west orientation, serving the communities of Bedford, Lexington, Arlington and Cambridge. The
bikeway provides connections to the Massachusetts Bay Transit Authority’s Alewife Station as well as a
number of other public bikeways that serve the communities of North Billerica, Concord, Lincoln, Belmont,
Somerville, and Boston.
In order to ensure safe and secure bicycle parking, the applicant will provide secure on-site bicycle parking,
including a combination of bicycle racks located in a secure and weather protected areas within the building
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and/or proposed parking garage structure as well as additional surface bicycle racks on site, more proximate
to the restaurant use, to promote off-peak bicycle trips to this amenity. The applicant will actively monitor
the utilization of the bicycle spaces, including utilization rates observed as part of a future monitoring
program for the Project, and is committed to providing additional bicycle racks should the demand reach
or exceed the proposed supply.
To further promote the use of bicycles as a means of commuting to work, the applicant will provide on-site
shower and changing facilities for use by employees of the Project. On-site lockers will also be provided
for employees of the Project as a further means of encouraging bicycling trips at the Project. The proponent
will provide all tenants with shampoo/conditioner and shower gel at no cost.
The applicant will also purchase bicycles for use of tenants of the facility free of charge. Multiple sized
helmets will also be made available for employees. While it is recognized that some commuter distances
may disallow the use of bicycles as their regular travel mode, provision of free bicycles for use by
employees will allow these employees to make bicycle trips during the day for off-peak trips such as picking
up lunch or traveling to the bank or post office.
The proposed site plan also enhances pedestrian accessibility to the site by providing a dedicated pedestrian
connection between the proposed research and development building and the existing sidewalk on the
southern side of Bedford Street. This connection is located in close proximity to the proposed relocated
signalized pedestrian crossing of Bedford Street and will provide a safe and dedicated pedestrian route that
will allow for walking/bicycle trips between the neighborhood on the opposite side of Bedford Street and
the Project site.
The proposed parking garage entrance and loading areas for the new research and development building
have been designed and located to minimize potential conflicts between pedestrian and vehicular traffic. A
dedicated route for truck traffic at the northern site driveway will separate this activity from the new
building’s entrance, to minimize potential conflicts.
The use of bicycle and walking trips as a means of commuting and other time of day trips will provide a
number of benefits to both the individual commuter and area traffic in general, including but not limited to:
Reducing the number of automobile trips and associated traffic congestion
•

Consumption of less fuel

•

Improvement to area air quality

•

Reduced commuter costs for employees that chose to bike to work

•

Health and fitness benefits to the cyclist

Public Transportation Services
The Bedford Street corridor is served by both public transportation services offered by the MBTA as well
as private shuttle services offered by the 128 Business Council via the Alewife Shuttle Route REV –
Hartwell Area Shuttle.
The Hartwell Area Shuttle provides convenient service between the MBTA’s Alewife Station in Cambridge
and a number of private entities that are member companies along the Hartwell Avenue corridor. Inbound
service from Alewife is provided during the weekday morning commuter peak with outbound service to
Alewife provided during the weekday evening commuter peak.
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From Alewife Station, commuters can utilize the Red Line subway system to reach connections to other
available transit services offered by the MBTA, including connections to the MBTA commuter rail, Green
Line subway, Orange Line subway and Silver Line, as well as a number of MBTA bus routes that serve
these stops.
As a means to incentivize the use of public transportation and area shuttle services, the applicant will
provide a partial subsidy towards public transportation costs incurred by employees of the Project. As part
of this arrangement, employees who utilize the transit pass subsidy program will not be eligible for a regular
parking spot in the proposed garage to further promote public transportation use. Provision of the transit
subsidy will be beneficial to achieving the public transportation mode share target of the PTDM plan.
Additionally, the applicant will gain membership in the 128 Business Council and require as part of all
lease arrangements that new tenants in the building also become members of the 128 Business Council. As
a member of the 128 Business Council employees benefit from mobile-friendly, route-specific shuttle pages
where they can view maps and schedules, buy tickets and utilize real-time shuttle tracking with web-based
alerts. The proponent will also provide information relative to area transit and shuttle services, including
information related to the partial subsidy, to all new employees of the Project and maintain public
transportation maps and schedules in conspicuous areas within the property.
The use of public transportation and local area shuttle service is expected to provide a number of benefits
including, but not limited to:
•

Reducing the number of automobile trips and associated traffic congestion

•

Consumption of less fuel

•

Improvement to area air quality

•

Reduced commuter costs for employees

•

Connectivity to an extended area through multiple connections provided by the MBTA

•

Allowing employees to work or relax during their commute

Ridesharing
The applicant will promote ridesharing by employees of the proposed research and development facility.
As part of this effort, the proponent will designate a Transportation Coordinator that will be responsible for
maintaining an electronic place of residence database and message board where employees of the property
can post information related to potential ridesharing opportunities and communicate with other commuters
to arrange for transportation. While the initial ridesharing program will focus on matching commuters with
other employees working in in the Project, the proponent will also work with the 128 Business Council
towards the expansion of the ride-matching program to target other commuters that work along Bedford
Street, Hartwell Avenue, and surrounding areas. Membership in the 128 Business Council provides access
to Bay State Commute, the Commonwealth’s ride matching and rewards program.
As a member of the 128 Business Council the proponent will also provide commuters with an Emergency
Ride Home (ERH) option for employees that carpool but are required to leave work in an emergency. This
measure will help in promoting ridesharing by ensuring rideshare commuters have a guaranteed free ride
from work in the case of emergencies.
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In accordance with Town of Lexington By-Laws Section 135-5.1.7, the proponent is required to provide
1 space per 150 spaces for carpool or vanpool users, or a total of 4 parking spaces within the garage. These
spaces may also be used by vehicles whose EPA combined mileage rating meets or exceeds 40 miles per
gallon. To promote the use of both carpooling/ vanpooling, as well as the use of high mileage rating and
electric vehicles, the proponent will designate a percent of the parking spaces within the proposed garage,
as rideshare/high mileage rating or electric vehicle spaces, that meets or exceeds the zoning bylaw
requirement. These parking spaces will also be located in preferred, convenient areas in the parking garage
to further promote their use. A number of these designated spaces will provide electric charging stations,
with wiring provided to allow for additional electric charging spaces in the future.
The use of ridesharing services is expected to provide a number of benefits including, but not limited to:
•

Reducing the number of automobile trips and associated traffic congestion

•

Consumption of less fuel

•

Improvement to area air quality

•

Reduced commuter costs than SOV use through shared commuting costs

•

Less travel time if carpool/HOV travel lanes can be utilized

•

Allowing employees to work or relax due to shared driving responsibilities

On-Site Amenities
The project will provide a number of on-site amenities aimed at reducing the need for tenants to leave the
site during a typical workday. This will include an on-site cafeteria that will provide coffee, breakfast and
lunch. An on-site automated teller machine (ATM) will also be provided within the property. The Project
will improve pedestrian accommodations including new sidewalk connections to the on-site cafeteria.
The provision of on-site amenities will assist in the encouragement of employees to utilize public
transportation, shuttle services and ridesharing as tenants will not be dependent on the use of an SOV to
access these conveniences.
ONGOING MANAGEMENT
In order to ensure success of the PTDM program, the proponent will actively manage the various elements
through the appointment of a Transportation Coordinator. The management techniques and role of the
Transportation Coordinator are described in more detail as follows.
Transportation Coordinator
The Transportation Coordinator will serve as the key point of contact between the Project, the Town of
Lexington, the 128 Business Council and the MBTA. Management activities will include:
•

Coordinate Rideshare activity including the rideshare board postings

•

Create a 440 Bedford Street Facebook page (or similar online web site) that tenants can utilize to
coordinate rideshare activities
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•

Provide tenants with updated information on alternative modes of transportation

•

Promote transportation options through promotional events such as bicycle tune-up day or free
car wash for carpoolers

•

Assist employees with the place of residence database to assist in ridesharing efforts

•

Provide tenant and employee surveys to evaluate the effectiveness of the PTDM plan

•

Ensure specific language is provided in tenant leases requiring membership in the 128 Business
Council

•

Work with the transportation coordinators or appropriate staff at other area businesses towards
the encouragement and promotion of alternate transportation options

•

Actively participate in area transportation groups focused on the Bedford Street and Hartwell
Avenue corridors

Alternative Mode Promotions/Incentives
As outlined in the PTDM plan, the ultimate goal is to reduce the number of SOVs traveling to and from
the site while promoting the use of alternative modes of transportation. The applicant plans to offer the
following incentives in an effort to make the use of alternative modes of travel more attractive to tenants
of the Project.
Bicycle/Pedestrian Trips
•

Create bicycle-friendly areas and ensure that adequate sight lines are provided at the site access
point onto Bedford Street to allow for safe bicycle travel

•

Provide bicycle racks in a weather protected secure location within the building, parking garage
structure as well as surface bike racks

•

Provide shower and changing facilities on-site including free shampoo/conditioner and shower
gel for employees of the project

•

Provide on-site lockers for employees of the Project to promote walking and bicycle trips

•

Create a financial incentive program and prizes, likely based on most bicycle miles traveled per
year

•

Offer a free bicycle tune-up day each spring

•

Provide free bicycles and helmets for use by employees of the project to make trips during the
workday

•

Provide free sneakers to the employee that walks to work the greatest number of days each year
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Rideshare Program
•

Designate preferential parking for ridesharing vehicles in the garage, proximate to tenant entries

•

Organize a ride matching program for employees of the Project

•

Provide access to other ridesharing programs serving the Bedford Street and Hartwell Avenue
corridors and surrounding areas including Bay State Commute

•

Provide a financial incentive to employees that rideshare such as “Gas Bucks for Groups” where
employees who participate in ridesharing are eligible to win a gift card towards future gas purchases

•

Provide a free car wash for carpoolers through a once per year “Car Wash for Carpoolers” event

Marketing Programs
The applicant will employ a comprehensive marketing plan aimed at promoting the use of alternative
modes of transportation. The marketing plan will focus on the following core messages aimed at
changing the commuter patterns of employees that currently utilized SOV as their primary commuter
option.
•

Cost Savings – Ridesharing and/or the use of available public transportation and private shuttles
will reduce transportation costs for employees. The provision of a partial subsidy towards public
transportation passes will provide additional cost savings to qualified employees.

•

Health Benefits – Introducing bicycle and/or walking trips, either as a primary means of
commuting or for workday errands will inject exercise into employees’ daily routines

•

Enhanced Convenience – Provision of bicycle racks as well as shower, locker and changing
facilities will facilitate the transition from vehicular traffic

•

Environmental Impacts – Use of alternative modes of transportation reduces fuel consumption
and is environmentally friendly. For motorists that drive to work via high mileage rated vehicles,
preferential parking will be provided.

The applicant will utilize a variety of methods to market the benefits of alternative transportation options
to tenants of the Project. It is expected that all tenants will receive an initial orientation package that
provides details of the PTDM plan, with email notifications sent to all tenants of the Project alerting them
of any upcoming promotional events.
Transportation Mitigation Fee
In accordance with Section 10.3 of the TMO-1 plan, the proponent is committed to paying a transportation
mitigation fee to the Town of $5 per square foot increase of net floor area, amounting to a total impact fee
of $987,595. In accordance with Town requirements, 25 percent of this fee, or approximately $246,899
will be due within five days of the issuance of the building permit.

CONCLUSIONS
The proposed project with a measurable impact but will not have a significant impact on overall operations.
With the implementation of the above recommendations, including implementation of the PTDM plan, safe
and efficient access will be provided to the planned development, and the proposed project can be
constructed with minimal impact to the area as designed.
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