TEC, Inc.

282 Merrimack Street, 2nd Floor
Lawrence, MA 01843
978.794.1792

The Engineering Corp

TECHNICAL MEMORANDUM

TO: JLB Realty, LLC DATE: October 31, 2025
Attn: Mark Seck
2310 Washington Street, 3rd Floor
Newton, Massachusetts 02462

FROM: Samuel W. Gregorio, PE, PTOE, RSP4, Senior Engineer PROJECT #: T1757
Rana Eslamifard, Transportation Designer

RE: Proposed 1 & 2 Federal Street Redevelopment— Billerica, Massachusetts
Traffic Impact & Parking Assessment

INTRODUCTION

TEC, Inc. (TEC) has been retained by the JLB Realty, LLC (the “Applicant”) to prepare a Traffic
Impact and Parking Assessment (TIPA) associated with a proposed redevelopment of both the
#1 Federal Street (Map 77 | Block O | Lot 162) and #2 Federal Street (Map 68 | Block 4 | Map 8)
parcels (the “Project”) in Billerica, Massachusetts. Both parcels are located in the Industrial (1)
Zoning District, as well as within the new Massachusetts Bay Transportation Authority (MBTA)
Communities Multi-family Overlay District (MCMOD) — Federal Street Subdistrict (Subdistrict C).

The Project location directly abuts State Highway Layout (SHLO) along the US Route 3
Northbound (NB) Ramp and therefore would typically be subject to an Indirect Permit to Access
State Highway from the Massachusetts Department of Transportation (MassDOT). The Applicant
has preliminarily coordinated with the MassDOT - District 4 and has been informed that the
Project does not require the issuance of a State Permit to Access State Highway for the subject
redevelopment project.

Change in Site Building Program

The existing site currently consists of a two-story 60,000 square foot (SF) office building with
+195 off-street parking spaces at #1 Federal Street and a two-story £98,000 SF office building
with £316 off-street parking spaces at #2 Federal Street. Overall, the two parcels consist of
+158,000 SF of office space with £511 off-street parking spaces. The #1 Federal Street property
is accessed via two (2) full access/egress driveway along the southerly side of Federal Street with
cross-access capabilities from the easterly driveway to the adjacent office parcel (#3 Federal
Street). The #2 Federal Street property is accessed via two (2) full access/egress driveway along
the northerly side of Federal Street with cross-access capabilities from the easterly driveway to
the adjacent office parcel (#4 Federal Street).

The Project seeks to raze the existing building structures and fully redevelop each property to
include a total of up to 255 multifamily residential units with associated tenant amenity space and
442 off-street parking spaces. Specifically, a three-story residential building with 81 residential
units and 143 off-street parking spaces at #1 Federal Street and a three-story building with 174
residential units and 299 off-street parking spaces at #2 Federal Street.
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The Project will also reconfigure the pavement and open space area within the site to provide
newly reconstructed driveways, including two (2) full-access driveways for #1 Federal Street along
the south side of Federal Street with access to neighboring properties eliminated; and two (2) full-
access driveways for #2 Federal Street along the north side of Federal Street with cross-access
and shared parking capabilities between the adjacent parcels along Federal Street.

Methodology

TEC has evaluated the traffic operations and safety characteristics of the study intersection under
base year and future year conditions consistent with the Transportation Impact Assessment (TIA)
Guidelines issued by MassDOT?, the Town of Billerica Zoning Bylaw, and the standards of the
Traffic Engineering and Transportation Planning professions for the preparation of such reports.
The future year examines traffic operations under a 7-year planning horizon (2032) for traffic
volume projections, which includes an evaluation of the future year conditions with and without
recommended improvements. The findings and recommendations for the improvements are based
on the detailed traffic analyses included in this report.

EXISTING CONDITIONS

The study area was selected to contain the major roadways and intersections providing local
access to the Project site. This includes an evaluation of intersection(s) in which the site-
generated trips increase the peak hour traffic volume by more than 5 percent and/or by more than
100 new vehicles per hour per MassDOT's TIA Guidelines (Section 3.1.C). The following
intersections were included in the study area:

1. Concord Road / Middlesex Turnpike
2. Concord Road / Federal Street / Brightview Concord River Driveway

The study area intersections are shown graphically in Figure 1.

Geometry

A field inventory of existing traffic conditions at the study area intersection was conducted by TEC
staff in July 2025 to obtain information related to intersection geometry, operating characteristics,
and lane usage. A description of the existing roadway and intersection inventory is provided
below.

Roadway — Concord Road

Concord Road is a southwest-northeast urban minor arterial roadway under the jurisdiction of the
Town of Billerica except for the segment between the US Route 3 northbound and southbound
ramp terminals. For the purpose of this memorandum, the cardinal direction of Concord Road is
defined as north-south. The roadway provides a local connection between Route 4 to the south
in Bedford and Route 3A / Billerica Center to the north. For a majority of the corridor, Concord
Road consists of a single travel lane in each direction which expands up to six-lanes. Pedestrian
accommaodation is provided along the corridor and alternates sides of the roadway with the study

1 Transportation Impact Assessment (TIA) Guidelines; Massachusetts Department of Transportation; March 13, 2014.
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area. There is no formal bicycle accommodation provided along the Concord Road corridor;
however, combined shoulder and travel lanes provide shared traveled-way configuration to
accommodate biking. Land uses along Concord Road are a mix of commercial, industrial, and
residential. The posted speed limit along the corridor in the vicinity of the study area is 35 miles
per hour (mph).

Intersection — Concord Road / Federal Street / Brightview Concord River Driveway

Federal Street and the Brightview Concord River Driveway intersect Concord Road to form a four-
legged unsignalized intersection. The Federal Street westbound and the Brightview Concord
River Driveway eastbound approaches are under stop-control; however, no stop sign is provided
for the Brightview Concord River Driveway. Both the Concord Road northbound and southbound
approaches are free flowing. The Federal Street westbound approach provides two unmarked
lanes typically utilized as an exclusive left-turn lane and an exclusive right-turn lane (negligible
cross traffic to the Brightview Concord River Driveway) with directional flow separated by a raised
landscaped median. The Brightview Concord River Driveway eastbound approach consists of a
single general-purpose travel lane with directional flow separated by a marked centerline. Both
the Concord Road northbound and southbound approaches each consist of two general-purpose
travel lanes with directional flow separated by a marked centerline. A sidewalk is provided along
the southerly side of Federal Street and Brightview Concord River Driveway, and along the
westerly side of Concord Road. There is no crosswalk provided across the Brightview Concord
River Driveway eastbound approach; however, pedestrian curb ramps are present. There is no
formal bicycle accommodation at the intersection.

Intersection — Concord Road / Middlesex Turnpike

Middlesex Turnpike intersects Concord Road to form a four-legged signalized intersection. The
Middlesex Turnpike eastbound approach consists of an exclusive left-turn lane and a shared
through / right-turn lane which is, and has been, barricaded since the discontinuation of the
Middlesex Turnpike section between Concord Road and the Concord River. Traffic signals facing
this approach are not operational and the intersection effectively operates as a three-legged
intersection. The Middlesex Turnpike westbound approach consists of an exclusive left-turn lane
and a general-purpose travel lane with directional flow separated by a marked centerline. The
Concord Road northbound and southbound approaches each consist of an exclusive left-turn
lane, a through lane, and a shared though / right-turn lane with directional flow separated by a
marked centerline. A sidewalk is provided along the southerly side of Middlesex Turnpike east of
the intersection, along the westerly side of the Concord Road south of Middlesex Turnpike, and
along the easterly side of the Concord Road north of Middlesex Turnpike. Crosswalks are present
across all approaches at the intersection. Pedestrian curb ramps are provided at the ends of each
crosswalk; all of which appear to still be in compliance with Americans with Disabilities Act (ADA)
/ Architectural Access Board (AAB) standards. There is no formal bicycle accommodation at the
intersection.
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Existing Public Transportation

Lowell Regional Transit Authority

Public transportation services within the study area are provided by the Lowell Regional Transit
Authority (LRTA), including fixed-route bus service along Concord Road and the Middlesex
Turnpike via Route 14 (Burlington Mall/Lahey Clinic).

1 LRTA Bus Route 14 - Route 14 connects the Lahey Clinic in Burlington with the Kennedy
Transportation Center in Lowell, offering transfer opportunities to other LRTA routes and
the MBTA Commuter Rail system. An outbound bus stop (Bus Stop #313) is located along
Middlesex Turnpike just south of Concord Road, approximately a three-minute walk from
the redevelopment site when accounting for the future Yankee Doodle Bike Path which
runs along the northerly edge of the site. Additionally, LRTA buses operate in a flag stop
mode, allowing passengers to request pick-up or drop-off at any safe location along the
route by signaling to the driver. LRTA also offers Road Runner ADA paratransit services
for individuals with disabilities who are unable to use the fixed-route bus system. A
schedule outline for the bus route is provided below:

0 Monday to Friday: Inbound 7:00 AM to 7:00 PM & Outbound 6:00 AM to
6:00 PM | Headways — 60 minutes

o Saturday: Inbound 8:00 AM to 6:00 PM & Outbound 7:00 AM to 5:00 PM |
Headways — 60 minutes

LRTA Route 14 schedule information is provided in Attachment A.

Existing Traffic Volumes

Traffic volume data was obtained from Turning Movement Counts (TMCs) at study area
intersections and supplemented with Automatic Traffic Recorder (ATR) counts conducted along
Concord Road near Federal Street. The details of the data collection effort are described below.

Turning Movement Counts

To establish existing traffic-volume conditions within the study area, manual TMCs were
conducted at the study area intersections during a typical weekday (7:00 AM — 7:00 PM) on
Wednesday, July 23, 2025. Area schools were not in regular session during the period of traffic
counts; however, TEC does not expect school activities to have a major impact on traffic pattern
within the study area. TEC reviewed seasonal adjustment factors per MassDOT guidance to apply
to the traffic volumes. In the absence of published 2025 seasonal data, MassDOT’s 2024 data
indicates that July typically represents an above-average traffic month. Therefore, no seasonal
adjustment factor was applied, providing a conservative analysis condition.

A detailed summary of the TMCs, partitioned into 15-minute intervals, is provided within

Attachment B. The resulting 2025 Existing Conditions weekday morning and weekday evening
peak hour traffic volume network is illustrated in Figure 2.

Engineering tomorrow's solutions, today.




el

( Not t o 1 & 2 Federal Street Rede
% Traffic I mpact and P ki

CONCORD ROAD

53(191)

(0)
734(419)

L |—120(71)
t
(@]
(@]

PRIVATE DRIVEWAY v—267(826) MIDDLESEX TURNPIKE

2|0
O |e—

—
—
-~

0(0)

2[R

CAS)

J
331(631)
466(261)

(4)

962(1304)

BRIGHTVIEW CONCORD RIVER DWY FEDERAL STREET

N o JIN £—4

NI
J 1 L[13(4)
4621
911(890)— RN
53(10)— ::,;8 o

N

CONCORD ROAD

XXX(XXX) = WEEKDAY MORNING PEAK HOUR(WEEKDAY EVENING PEAK HOUR)
Figure 2

TEB 2025 Existing Year Co

The Enginesring Corp Weekday Morning and V
TEC, I nc. .

282 Merrimack Street Evenin g

Lawrence, MA 01843 Peak Hour Traffic Vol

978-794-1792
www. TheEngineeringCorp.com


AutoCAD SHX Text
CONCORD ROAD

AutoCAD SHX Text
CONCORD ROAD

AutoCAD SHX Text
FEDERAL STREET

AutoCAD SHX Text
BRIGHTVIEW CONCORD RIVER DWY

AutoCAD SHX Text
MIDDLESEX TURNPIKE

AutoCAD SHX Text
PRIVATE DRIVEWAY

AutoCAD SHX Text
XXX(XXX) = WEEKDAY MORNING PEAK HOUR(WEEKDAY EVENING PEAK HOUR)

AutoCAD SHX Text
4(5)

AutoCAD SHX Text
2(15)

AutoCAD SHX Text
1(5)

AutoCAD SHX Text
4(4)

AutoCAD SHX Text
0(0)

AutoCAD SHX Text
1(4)

AutoCAD SHX Text
962(1304)

AutoCAD SHX Text
13(4)

AutoCAD SHX Text
0(0)

AutoCAD SHX Text
8(47)

AutoCAD SHX Text
911(890)

AutoCAD SHX Text
53(10)

AutoCAD SHX Text
0(0)

AutoCAD SHX Text
53(191)

AutoCAD SHX Text
0(0)

AutoCAD SHX Text
0(0)

AutoCAD SHX Text
0(0)

AutoCAD SHX Text
0(0)

AutoCAD SHX Text
734(419)

AutoCAD SHX Text
120(71)

AutoCAD SHX Text
0(0)

AutoCAD SHX Text
267(826)

AutoCAD SHX Text
331(631)

AutoCAD SHX Text
466(261)


Proposed 1 & 2 Federal Street Redevelopment — Billerica, Massachusetts
Traffic Impact & Parking Assessment

October 31, 2025

Page 7 of 31

Automatic Traffic Recorder Counts

An ATR was conducted for a continuous 48-hour mid-week period on Concord Road, north of
Federal Street, and along Middlesex Turnpike, east of Concord Road, from Wednesday, July 23,
2025, through Thursday, July 24, 2025, concurrently with the TMCs. The ATRs were obtained to
gather additional daily traffic volume data, vehicle speeds, and vehicle classification with a
summary of the weekday ATR traffic data is presented in Table 1. A detailed summary of the ATR
data, partitioned into 15-minute intervals, is provided within Attachment C.

Table 1 — Existing Weekday Traffic Volume Summary

The Engineering Corp

Weekday Weekday Morning Peak Hour Weekday Evening Peak Hour
Traffic Traffic K Directional Traffic K Directional
Location Volume® Volume® Factor®© Distribution® Volume Factor Distribution
Concord Road, north 14,856 979 6.6% 51.7% SB 1,312 88%  59.0% NB
of Federal Street
Middlesex Tumnpike, 7,422 586 7.9% 64.7% EB 1,017  13.7%  75.4% WB

east of Concord Road

2Daily traffic expressed in vehicles per day.

® Hourly traffic expressed in vehicles per hour.

¢ Percent of daily traffic volumes which occur during the peak hour.
dPercent of peak hour volume in the predominant direction of travel.

Concord Road carries approximately 14,860 vehicles per day (vpd) on an average weekday.
Directional distribution along the roadway is nearly even during the weekday morning peak hour
and more prominent in the northbound direction during the weekday evening hour. The average
and 85" percentile speeds along Concord Road were measured at 37 mph and 41 mph,
respectively, in the northbound direction. The average and 85" percentile speeds along Concord
Road were measured at 33 mph and 38 mph, respectively, in the southbound direction. The
average speeds are generally consistent with the posted 35 mph speed limit with the 85"
percentile speed higher than the posted speed.

Middlesex Turnpike carries approximately 7,420 vpd on an average weekday. Directional
distribution along the roadway is more prominent in the eastbound direction during the weekday
morning peak hour and in the westbound direction during the weekday evening peak hour which
is generally consistent with commuter flows towards/from US Route 3. The average and 85™
percentile speeds along Middlesex Turnpike were measured at 29 mph and 32 mph, respectively,
in the eastbound direction. The average and 85" percentile speeds along Middlesex Turnpike
were measured at 26 mph and 32 mph, respectively, in the westbound direction. Both the average
and 85" percentile speeds appear to be below the posted 35 mph speed limit; however, this may
be somewhat the result of proximity to the signalized intersection with Concord Road.

Existing Safety Conditions

A comprehensive traffic safety analysis was conducted within the study area. The traffic safety
analysis included an evaluation of the compilation and examination of sight distances, intersection
crash data, and a general safety review with consideration given to items on the MassDOT Safety
Review Prompt List. Details of each step in the traffic safety analysis are described in the following
section.

Engineering tomorrow's solutions, today.
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Sight Distance Evaluation

TEC visited the site and measured the available sight lines along Concord Road to/from Federal
Street in July 2025. The available sight lines were compared to minimum requirements
established by the American Association of State Highway and Transportation Officials
(AASHTO)?.

Sight distance represents the length of roadway that is visible to a driver traveling within the
roadway. Two types of sight distance are typically evaluated for driveways and intersections:
stopping sight distance (SSD) and intersection sight distance (ISD). SSD is the minimum distance
required for a driver traveling along a roadway to perceive an object in the roadway and stop
safely in advance of the object when traveling on a wet pavement surface. SSD is measured from
an eye height of 3.5 feet to an object height of 2 feet above the ground, which is equivalent to a
driver viewing the taillight of a vehicle ahead. SSD is measured along the centerline of the travel
lane approaching a driveway or intersection.

ISD represents the length of the roadway visible to a driver waiting to exit a driveway or minor
street. Minimum ISD requirements are based on the distance required for a driver to exit a minor
street onto a major street without requiring an approaching vehicle to reduce its speed from the
design speed to less than 70% of the design speed. ISD is measured from an eye height of 3.5
feet to an object height of 3.5 feet and is measured from a distance 14.5 feet beyond the edge of
the travel-way of the major roadway to represent a driver waiting to exit a driveway or minor
roadway.

SSD is typically considered the critical sight distance, as it represents the minimum distance
required for safe stopping, while ISD represents an acceptable speed reduction for approaching
vehicles. The ISD, however, must be at least equal to the minimum required SSD in order to
prevent a driver from entering the roadway when an approaching vehicle is too close to safely
stop. The guidance provided by AASHTO states:

“If the available sight distance for an entering or crossing vehicle is at least equal
to the appropriate stopping sight distance for the major road, then drivers have
sufficient sight distance to anticipate and avoid collisions. However, in some cases,
this may require a major-road vehicle to stop or slow to accommodate the
maneuver by a minor-road vehicle. To enhance traffic operations, intersection sight
distances that exceed stopping sight distances are desirable along the major road.”

Sight distances as typically reported utilize the 85™ percentile speed, which were collected in July
2025, to account for the roadway operating speed. Tables 2 and 3 provide a summary of the
available sight distances from Federal Street at the intersection of Concord Road / Federal Street
/ Brightview Concord River Driveway.

2 A Policy on Geometric Design of Highways and Streets (the “Green Book”); American Association of State Highway and
Transportation Officials; Washington DC; 2018

Engineering tomorrow's solutions, today.
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Table 2 — Existing Stopping Sight Distance Measurements

AASHTO Measured
Operating Recommended Stopping Sight
Approach / Direction Speed Minimum Distance
Concord Road at Federal Street

Concord Road Northbound 41 MPH 305 FT 500+ FT
Concord Road Southbound 38 MPH 280 FT 500+ FT

a Actual measured 85™ percentile operating speed along Concord Road

As shown in Table 2, the SSD along both Concord Road northbound and southbound exceeds
AASHTO minimum recommendations for safe operations under ideal conditions.

Table 3 — Existing Intersection Sight Distance Measurements

AASHTO AASHTO Measured
Operating Desired Recommended Intersection
Approach / Direction Speed @ Minimum Minimum Sight Distance
Federal Street at Concord Road:
Federal Street looking left [South] 41 MPH 455 FT 305 FT 500+ FT
Federal Street looking right [North] 38 MPH 420 FT 280 FT 500+ FT

2 Actual measured 85" percentile operating speed along Concord Road

Similar to the SSD, the ISD sight lines looking left towards Concord Road northbound and looking
right towards southbound exceed AASHTO minimum recommendations for safe operations under
ideal conditions. Seasonal vegetation along the easterly side of Concord Road, north of Federal
Street, may reduce the sight line for vehicles travelling along Federal Street and should be
maintained. This area of vegetation, although not currently an obstruction, is within the Town
Right-of-Way (ROW) and/or within the site frontage of #2 Federal Street.

Crash History Analysis

Crash reports at the study intersections were compiled and analyzed from MassDOT's Interactive
Mapping Portal for Analysis and Crash Tracking (IMPACT) system for the most recent five full
years (2019 — 2023) of crash data including the most recent three years of complete data (2019
—2021). A summary of the vehicle crash data and intersection crash rates is provided in Table 4.
Detailed descriptions of the crash data are provided in Attachment D.

Crash Rates

In addition to examining the number of crashes at the study area intersections, an intersection
crash rate was calculated to compare the occurrence of crashes to the volume of traffic passing
through the study area intersection. The crash rate per million entering vehicles (MEV) was
calculated using the evening peak hour volumes from the TMCs and K-factor factors (relation of
peak hour traffic to daily traffic) in Table 1. The crash rate at the intersections was compared to
the statewide and district-wide averages published by MassDOT in June 2018 to determine the
significance of the crash occurrence. The statewide and District 4 average for signalized
intersections is 0.78 and 0.75 crashes per MEV, respectively, with the statewide and District
average for unsignalized intersections both as 0.57 crashes per MEV.

Engineering tomorrow's solutions, today.
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Table 4 — Crash Data Summary

Concord Road / Concord
Middlesex Road /
Parameter Turnpike Federal Street
2019 7 0
2020 0
Crash Year 2021 6 .
2022 2 2
2023 3 1
TOTAL 22 4
Average Annual Crashes 4.4 0.8
Crash Rate 0.44 0.08
Angle 4 2
Rear-end 11 2
Sideswipe 2 0
Manner of Collision Single Ve_hlcle 0 0
Ped / Bike 0 0
Head-On 4 0
Other / Not Reported 1 0
TOTAL 22 4
Dry 17 3
Road Surface Wet 4 1
Conditions Not Reported 1 0
TOTAL 22 4
Property Damage 17 1
Injury Status Non-Fatal Injury 5 3
(Crash Severity) Not Reported 0 0]
TOTAL 22 4
Monday-Friday 17 4
Day of Week Saturday-Sunday 5 0
TOTAL 22 4
6:00AM-9:00AM 4 0
9:00AM-12:00PM 1 0
12:00PM-3:00PM 5 1
Time of Day 3:00PM-6:00PM 4 1
6:00PM-9:00PM 6 1
9:00PM-6:00AM 2 1
TOTAL 22 4

Crash Data Summary
Concord Road / Middlesex Turnpike

The intersection of Concord Road / Middlesex Turnpike experienced a total of twenty-two (22)
crashes, or an average of 4.4 crashes per year, over the five-year period. A total of five (5) crashes
resulted in injuries, while the majority of crashes resulted in property damage only. The
intersection has a crash rate of 0.44 per MEV, which is below the statewide and districtwide

Engineering tomorrow's solutions, today.
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averages for signalized intersections. Half of the crashes (11 of 22) at this location were rear-end
crashes. The IMPACT database provides information as to the vehicle approach direction;
however, the skewed off-compass nature of the roadways does not allow for the specific decipher
of travel direction on a crash report on a crash report basis. There were an additional four (4)
angle crashes, two (2) sideswipe crashes, and four (4) head-on crashes. Four (4) crashes
occurred both during the morning and evening peak periods while six (6) crashes occurred shortly
after the evening peak period.

Concord Road / Federal Street / Brightview Concord River Driveway

The intersection of Concord Road / Federal Street / Brightview Concord River Driveway
experienced a total of four (4) crashes, or an average of 0.8 crashes per year, over the five-year
period. The intersection has a crash rate of 0.08 per MEV, which is well below the statewide and
districtwide averages for unsignalized intersections. Half of the crashes (2 of 4) at this location
were angled crashes, and the remaining two (2) crashes were reported as rear-end crashes. Most
(3 of 4) of the crashes occurred during periods of dry pavement. All (4 of 4) of the crashes occurred
on a weekday, where two (2) crashes occurred during the evening period between 3:00 PM and
6:00 PM.

FUTURE CONDITIONS

Traffic volumes in the study area were projected to the year 2032, which reflects a 7-year planning
horizon in accordance with MassDOT standards for TIAs. The traffic conditions for the year 2032
under No-Build conditions were developed to document the operating conditions independent of
the proposed Project, including all existing traffic, new traffic from background growth, and traffic
from other specific developments in the site area. Anticipated site-generated traffic volumes for
the proposed Project were superimposed upon the No-Build traffic networks to reflect the Build
conditions with the proposed project.

Background Growth

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 ambient growth rate for the area roadways and applies that percentage
to all mainline and side street traffic volumes. The drawback to such a procedure is that some
turning volumes may 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 Project area would not be
accounted for in the traffic projections.

To provide a conservative analysis framework, both procedures were used.

General Ambient Growth

To determine future traffic growth projections, TEC utilized the Northern Middlesex Council of
Governments (NMCOG), Northen Middlesex Regional Traffic Volume Report published in 2022

Engineering tomorrow's solutions, today.
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evaluating growth rate data at over 200 locations throughout the region between 2012-2022
documenting traffic growth rates for the region’s communities is important in the determination of
impacts from transportation improvements or new developments on the existing system. The data
indicates that in 2022 the highest annual growth in traffic volume occurred in Billerica. This
represents an approximate 0.85 percent increase in traffic per year. The NMCOG annual growth
data is provided in Attachment E.

Specific Development by Others

TEC coordinated with the Town of Billerica Planning and Community Development Department
to identify any nearby private / public development properties in the vicinity of the study area that
are either in the planning process or were recently approved but not yet occupied. The following
developments were identified to potentially generate new traffic in the vicinity of the study area:

I #161 Concord Road, Proposed Lab/cGMP Building — This project entails the
construction of a 203,000 SF laboratory/cGMP building. Primary access to the
Project site will be provided by the discontinued Middlesex Turnpike spur at
Concord Road with secondary access to be provided by way of a new right-in/right-
out driveway that will intersect the west side of Concord Road. Traffic projections
related to this project were obtained from the Transportation Impact Assessment
(TIA) prepared by Vanasse & Associates, Inc. (VAI)® in May 2022.

I #195 Concord Road, Veteran's Educational Facility — The project entails
construction of an education/residence building to be located at #195 Concord
Road. The project will include twenty-three (23) units with other resident amenities
within the existing Brightview Concord River senior housing complex. Access to
the site will be maintained through the existing driveway along Concord Road
opposite Federal Street. It is not anticipated that the project will significantly
increase traffic volumes in the area and therefore has been assumed to be part of
the documented background growth rate.

I #300 Concord Road, Proposed Lab - The Concord Road Corporate Center
currently consists of three (3) office buildings located at #296, #298, and #300
Concord Road, totaling approximately £353,708 SF of office space. The proposed
project includes the construction of a two-story, £151,700 SF laboratory building
on a portion of the existing parking lot. A Traffic Assessment* conducted for the
proposed lab project indicates approximately 48 percent (169,780 SF) of the
office space within the Corporate Center is vacant which results in the generation
of fewer trips within the study area compared to full occupancy of the office
buildings. This is redocumented in a supplemental Traffic Assessment completed
by McMahon and Associates in January 2023. With the anticipated reduction in
traffic, TEC did not consider this reduction in occupancy in its evaluation of traffic
within the study area.

Specific site trip generation information for the above-mentioned developments by others is
provided in Attachment F.

8 Transportation Impact Assessment; Proposed Lab/cGMP Building, 0 & 161 Concord Road, Billerica MA; prepared by Vanasse and
Associates, Inc.; Andover, MA; dated May 2022.
4 Traffic Assessment — 300 Concord Road — Proposed Lab; prepared by McMahon and Associates; Boston, MA; dated May 14, 2021.
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Roadway Infrastructure Projects

The Town of Billerica Planning and Community Development Department identified the following
public infrastructure projects in the vicinity of the study area:

1 Yankee Doodle Bike Path — The Town of Billerica’s proposed Yankee Doodle Bike
Path will be constructed along the northern edge of the Project site. The
construction of Phase 1 of the bikeway will connect the Town of Billerica regionally
from the center of town to the Minuteman Bikeway in Bedford, via the Narrow-
Gauge Bikeway. The completion of this section would provide an alternative mode
transportation corridor from Billerica to Arlington, with connections to many other
surrounding communities. The addition of this approximately 4-mile bike path to
the community will provide a handicapped accessible link between educational,
recreational and conservation areas in the southern portion of the Town. As of
August 09, 2025, his project has been advertised for construction bids.

The public infrastructure projects are not anticipated to alter the traffic volume characteristics
within the study area.

Reoccupancy of Existing Office Space

The existing site currently consists of a two-story £60,000 SF office building at #1 Federal Street
and a two-story +98,000 SF office building at #2 Federal Street. These office buildings became
fully vacant on June 30, 2025. It is reasonable to anticipate that these two (2) buildings could be
fully reoccupied at a future date. As such, a projection of the fully occupied site has been included
in the No-Build scenario. To determine the future operation of the site driveways and adjacent
roadway system with the full reoccupation of the building, traffic volumes were projected for a
general office building use which would be a typical traffic generator for the site under the current
building footprints and internal layouts. TEC estimated the number of vehicle trips to be generated
by the office building using the industry standard trip rates published in the Institute of
Transportation Engineers (ITE) publication Trip Generation, 11th Edition for LUC 710 — General
Office Building. Detailed trip generation calculation worksheets related to the full reoccupancy are
provided in Attachment G. The resulting Site Reoccupancy weekday morning and weekday
evening peak hour traffic volume networks are illustrated in Figure 3.

No-Build Traffic Volumes

The 2032 No-Build weekday morning and weekday evening peak hour traffic volume networks
were developed by applying the 0.85% per year compounded annual background traffic growth
rate to the 2025 Existing Conditions peak hour traffic volumes over the 7-year design horizon and
adding traffic generated by the nearby proposed developments and the full reoccupancy of the
existing office buildings on-site. The resulting 2032 No-Build weekday morning and weekday
evening peak hour traffic volume networks are illustrated in Figure 4.
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Site Generated Traffic

The Project seeks to fully redevelop each property to include a total of up to 255 multifamily
residential units with associated tenant amenity space. Specifically, a three-story residential
building with 81 residential units at #1 Federal Street and a three-story building with 174
residential units at #2 Federal Street. TEC estimated the site-generated traffic based on industry
standard trip rates published in the ITE publication, Trip Generation, 11th Edition for LUC 220 —
Multifamily Housing (Low-Rise). No credit will be taken in the TIPA for the Project’s close proximity
to public transportation (LRTA Bus Route 14) and walkable/bikeable destinations (Yankee Doodle
Bike Path) resulting in a conservative trip generation projection for the Project. Table 5 provides
a summary of the resulting site trip generation characteristics, a comparison to the full
reoccupancy of the existing office use, and calculation of the net increase in site generated traffic.
The detailed trip generation calculation worksheets are provided in Attachment H.

Table 5 — Trip Generation Summary

Proposed Existing
Multifamily Housing General Office Net
Time Period (LUC 220) @ (LUC 710) ® Difference

Weekday Daily

IN 855 864 +9

ouT 855 864 19

TOTAL 1,710 1,728 +18
Weekday Morning

IN 24 218 -194

ouT 78 30 148

TOTAL 102 248 -146
Weekday Evening

IN 82 41 +41

ouT 48 202 -154

TOTAL 130 243 -113

2]TE LUC 220-Multifamily Housing (Low-Rise) — 255 Units (Fitted Curve)
°|TE LUC 710- General Office — 185,000 SF (Fitted Curve)

As shown in Table 5, the Project is anticipated to generate 1,710 vehicle trips during the average
weekday, with 102 vehicle trips (24 entering and 78 exiting) during the weekday morning peak
hour and 130 new vehicle trips (82 entering and 48 exiting) during the weekday evening peak
hour. In comparison to existing office use, the proposed Project is anticipated to generate a
negligible 18 new vehicle trips during the average weekday, with 146 fewer vehicle trips during
the weekday morning peak hour and 113 fewer vehicle trips during the weekday evening peak
hour.

Trip Distribution

The distribution of the site-generated traffic volumes was based on gravity models using 2022
U.S. Census Bureau Origin-Destination Employment Statistics “On the Map” data for the Town of
Billerica. The journey-to-work distribution models the commutes of residents from Billerica to the
top twenty-five (25) workplace communities, which represent approximately 67% of the total
Billerica working residents. Communities contributing less than 0.7% have been deemed to not
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change the distribution of traffic calculations significantly. The resulting primary trip distributions
are shown in Table 6. Trip distribution gravity model information is provided in Attachment I. The
resulting site-generated traffic volume network is presented in Figure 5.

Table 6 — Trip Distribution Summary

Direction Entering/Exiting
Concord Road to/from North 15%
Middlesex Turnpike to/from East 15%
Concord Street to/from South 70%
Total 100%

2032 Build Traffic Volumes

The 2032 Build Condition traffic-volume networks consist of the 2032 No-Build traffic-volumes
with the addition of the site-generated traffic for the proposed development. The resulting 2032
Build weekday morning and weekday evening peak hour traffic volume networks are presented
in Figure 6. A summary of peak hour projected traffic volume changes outside of the study area
that is the subject of this assessment is shown in Table 7.

Table 7 — Peak Hour Traffic Volume Increases

Traffic Volume Percent
2032 2032 Difference Over Increase Over
Location/Peak Hour No-Build Build No-Build No-Build
Middlesex Tpk, east of Concord Rd
Weekday Morning 982 984 +2 0.2%
Weekday Evening 1,452 1,459 +7 0.5%
Concord Rd, north of Middlesex Tpk
Weekday Morning 1,386 1,346 -40 -2.9%
Weekday Evening 1,513 1,480 -33 -2.2%
Concord Rd, south of Federal St
Weekday Morning 2,359 2,251 -108 -4.6%
Weekday Evening 2,693 2,607 -86 -3.2%

As shown in Table 7, site generated traffic volume increases along Middlesex Turnpike are
anticipated to be less than 0.5% during any given peak hour. A reduction in traffic volumes is
expected along Concord Road up to 2.9% north of Middlesex Turnpike and up to 4.6% south of
Federal Street. Overall, the Project will generate less traffic compared to the existing office use
during the peak commuter periods, and the additional traffic expected on Middlesex Turnpike as
a result of the Project is anticipated to be negligible.

Engineering tomorrow's solutions, today.
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TRAFFIC CONTROL WARRANTS

The Engineering Corp

Signal Warrant Analysis

A traffic signal warrant analysis was conducted for the intersection of Concord Road / Federal
Street using traffic volumes from the July 2025 TMCs. No seasonal adjustment factor was applied
to the traffic volumes as July traffic volumes are typically higher than the average. The Manual on
Uniform Traffic Control Devices (MUTCD) contains eight warrants for evaluating justifications for
the installation of a traffic signal. In accordance with MassDOT guidelines, Warrant 1 must be
satisfied at minimum before a new traffic signal installation is considered. As part of this study,
only Warrant 1 (Eight-Hour Vehicular Volume) and Warrant 2 (Four-Hour Vehicular Volume) were
evaluated, as the remaining MUTCD warrants were not applicable and/or reasonably approaching
the corresponding warranting thresholds.

Site generated trip projections were superimposed on the July 2025 traffic volumes to depict a
condition following building occupancy. The hour-by-hour distribution of these trips was assessed
based on time-of-day distribution data published in the ITE publication Trip Generation, 11"
Edition for LUC 220 — Multifamily Housing (Low-Rise).

Warrant Adjustments

Right-Turn Side-Street Traffic Volumes — Right-turns are a prominent movement for the Federal
Street westbound approach. Most of the right-turns would normally be expected to exit out of the
minor-street (Federal Street) with minimal conflict because an exclusive right-turn lane exists,
sight lines are generally clear, and sufficient gaps are expected in traffic from the upstream traffic
signals along Concord Road near the US Route 3 ramps. For this approach geometry, the
MUTCD states:

“The study should consider the effects of the right-turning vehicles from the minor-
street approaches. Engineering judgment should be used to determine what, if
any, portion of the right-turning traffic is subtracted from the minor-street traffic
count when evaluating the count against the signal warrants listed in Paragraph 2
of this Section.” (MUTCD - Sect 4C.01 18)

For these traffic signal warrants, a full 100% reduction was applied to the right-turning movements
along Federal Street based on the potential for insignificant vehicle conflict for right-turning
vehicles. Even if 50% of the right-turning traffic is included in the analysis, the warrants are still
not satisfied.

Warrant Results
Based on the existing traffic volumes and the addition of the projected site-generated trips, the
intersection of Concord Road / Federal Street / Brightview Concord River Driveway does not meet

the MUTCD's traffic signal warranting criteria for Warrant 1 or Warrant 2. The traffic signal warrant
analysis worksheets are provided in Attachment J.
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TRAFFIC IMPACT 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.

Methodology

Synchro Methodology for Signalized Intersections

The signalized intersection capacity and queue analysis was conducted using methodology from
the Highway Capacity Manual (HCM) 2000 methodology due to the restrictions posed on
signalized intersection analysis using HCM 7th Edition. This includes the inability of HCM 7th
Edition and Synchro software to correctly analyze both an exclusive pedestrian phase and atypical
lane movement geometrics (left turns from both an exclusive lane and an adjacent general-
purpose travel lane) which are present at the study area signalized intersection.

MassDOT has recognized significant errors and deficiencies in the HCM 7th Edition methodology
and traffic impact software such as Synchro 12 when attempting to analyze traffic signals. Based
on conversations with the MassDOT - Highway Division's Traffic Section, alternate
methodologies to analyze capacity, delays, and queues can be conducted as long as the models
are properly calibrated.

Levels of Service

A primary result of a capacity analysis is the assignment of level-of-service 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 motorists 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 the worst. Although Synchro software does not fully adhere to methodologies posed
in the HCM 7" Edition, the LOS scale A-F was utilized to present a representation of traffic
operations intersection by intersection within the network. 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.

Queue Length 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 simulation software which is also based upon the
methodology and procedures presented in the HCM 7" Edition. Synchro reports both the 50

5 The capacity analysis methodology is based on the concepts and procedures presented in the Highway Capacity Manual 7" Edition;
Transportation Research Board; Washington, DC; 2022.
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(average) and 95" percentile vehicle queues for unsignalized and signalized intersections, which
are based on the number of vehicles that experience a delay of six seconds or more at an
intersection and is a function of the traffic signal timing; vehicle arrival patterns during the analysis
period; and the saturation flow rate. The 50" percentile or average vehicle queue is the average
number of vehicles that are projected to be delayed by six seconds or more at the intersection
under study during the analysis period. The 95" percentile vehicle queue is the vehicle queue
length that will exceed only 5% 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 95" percentile queue length.

Parameters for Traffic Impact Analysis

Signalized Intersections

LOS for signalized intersections is calculated using the operational analysis methodology of the
HCM 2000. This method assesses the effects of signal type, timing, phasing, progression; vehicle
mix; and geometrics on delay. LOS designations are based on the criterion of control or signal
delay per vehicle. Control or signal delay can be related to driver discomfort, frustration, and fuel
consumption, and includes initial deceleration delay approaching the traffic signal, queue move-
up time, stopped delay and final acceleration delay. Table 8 summarizes the relationship between
LOS and control delay. The tabulated control delay criterion may be applied in assigning LOS
designations to individual lane groups, to individual intersection approaches, or to entire
intersections.

Table 8 — Level of Service Criteria for Signalized Intersections®

Level of Average
Service Control Delay
V/C 01.00 (s/veh) Description
A A10.0 LOS A describes operations with exceptionally low control delay; most vehicles do
) not stop at all.
B 10.1 to 20.0 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
C 20.1t0 35.0 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

D 35110550 failures are noticeable, whereby motorists are not able to get through the signal on
one cycle.
E 55.1 to 80.0 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
F >80.0 over-saturation. Poor progression and long cycle lengths may also be major
contributing causes to such delay levels.

@ Source: Highway Capacity Manual 2000; Transportation Research Board; Washington D.C.; 2000
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Unsignalized Intersections

The levels of service of two-way stop-controlled unsignalized intersections are determined by
application of a procedure described in the HCM 7™ Edition. The 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,
gueue move-up time, and final acceleration delay from a stopped condition. Definitions for level
of service at unsignalized intersections are also given in the HCM 7" Edition. Table 9 summarizes
the relationship between level of service and average control delay for unsignalized intersections.

Table 9 — Level of Service Criteria for Unsignalized Intersections®

Level of Level of Average
Service Service Control Delay
V/C 01.00 V/C>1.00 (s/veh) Description
N LOS A describes operations with exceptionally low control delay;
A F Q10.0 .
most vehicles do not stop at all.
LOS B describes operations with relatively low control delay.
B F 10.110 20.0 However, more vehicles stop than LOS A.
LOS C describes operations with higher control delays. Individual
c = 20.1 1o 35.0 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
D F 35.1to0 55.0 . LS : .
vehicles stop and individual cycle failures are noticeable, whereby
motorists are not able to get through the signal on one cycle.
E = 55.1 to 80.0 LO_S_ E descrlbe_s operations with high control delay values.
Individual cycle failures are frequent occurrences.
LOS F describes operations with high control delay values that often
F F >80.0 occur with over-saturation. Poor progression and long cycle lengths
may also be major contributing causes to such delay levels.

2 Source: Highway Capacity Manual 6™ Edition; Transportation Research Board; Washington D.C.; 2022

Intersection Capacity and Queue Analysis Results

The capacity and queue analysis worksheets are provided in Attachment K. The results of the
capacity and queue analysis are described in Table 10.

Concord Road at Middlesex Turnpike

Under both 2032 No-Build and Build Condition, the Middlesex Turnpike westbound movements
and the Concord Road left-turn movements are anticipated to operate at a degraded level of
service (LOS F) during the weekday evening peak hour. Independent of the Project, the Middlesex
Turnpike westbound movements are also anticipated to operate with volume-to-capacity (v/c)
ratios above 1.00 during the weekday evening peak hour. This condition is consistent with the
Build Condition reported in the TIA for the 161 Concord Road project which introduces new traffic
volumes along the discontinued Middlesex Turnpike eastbound approach and provides
modifications to the traffic signal timings and phasing. Although the conditions at this location
remain degraded, the Project is anticipated to decrease overall traffic volumes and reduce the
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delay per vehicle and v/c ratios. All movements at the intersection are expected to operate at
acceptable levels of service (LOS D or better) during the weekday morning peak hour with v/c
ratios well below 1.00 indicating that the intersection is expected to accommodate the existing
and proposed demand.

Note that traffic signal timings and phasing modifications that are anticipated as part of the 161
Concord Road project will result in optimized operational conditions over existing conditions.

Concord Road at Federal Street / Brightview Concord River Driveway

The Federal Street westbound left-turn movement is anticipated to operate at a degraded level of
service (LOS F) during both the weekday morning and evening peak hours under both No-Build
and Build Conditions. It should be noted that the Project is expected to reduce overall traffic
volumes as a result of the proposed change in use from office to residential, whereas the Build
condition improves over No-Build Conditions. The description of vehicle delay in Table 10 for the
Federal Street westbound left-turn movement is well overstated as the analysis software and
HCM does not take into account the upstream traffic signals in each direction which will create
gaps in traffic to allow for a more reasonable flow from the Federal Street stop control. The
anticipated 2032 Build Condition traffic volumes exiting left from the Federal Street westbound
approach (movement of degraded operations) are only 63 vehicles and 84 vehicles for the
weekday morning and weekday evening peak hours, respectively. This equates to between 1 to
1.5 vehicles per minute on average approaching the stop control which represents a nominal
amount of traffic for a typical side-street approach along a mainline roadway.

Engineering tomorrow's solutions, today.
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Table 10 — Intersection Capacity and Queue Analysis Summary

EL

The Engineering Corp

2025 Existing Condition 2032 No Build Condition
Intersection / Lane Group VIC2 Delay® LOS® Queue! VI/IC Delay LOS Queue
Concord Road / Middlesex Turnpike
Weekday AM Peak Period
Middlesex Turnpike EBL - - - - 031 381 D <25/<25
Middlesex Turnpike EBTR - - - - 0.13 36.4 D <25/<25
Middlesex Turnpike WBL 0.53 24.4 C 64/168 | 0.88 57.6 E 67/288
Middlesex Turnpike WBLTR 0.26 21.8 C <25/87 0.79 44.6 D 56/260
Concord Road NBL - - - - 0.80 56.9 E 37/170
Concord Road NBTR 0.66 194 B 105/172 | 0.86  31.9 C 94/384
Concord Road SBL 0.46 25.1 A 49/113 0.51 279 C 42/129
Concord Road SBTR 0.39 9.2 A 81/108 | 0.75 22.0 C 116/395
Overall Intersection 0.62 15.6 B - 0.74 32.2 C -
Weekday PM Peak Period
Middlesex Turnpike EBL - - - - 0.14 465 D <25/64
Middlesex Turnpike EBTR - - - - 0.13 59.8 E <25/81
Middlesex Turnpike WBL 1.57 296.6 F 345/663 | 1.17 142.3 F 558/1056
Middlesex Turnpike WBLTR 1.30 155.7 F 249/541 | 1.14 129.3 F 509/990
Concord Road NBL - - - - 0.69 106.1 F <25/65
Concord Road NBTR 0.70 18.9 B 155/231 | 0.85 45.2 D 384/638
Concord Road SBL 0.34 27.2 C 29/75 0.87 115.8 F 65/200
Concord Road SBTR 0.21 6.0 A 38/55 0.38 28.9 C 154/261
Overall Intersection 0.93 111.0 F - 0.90 80.6 F -

vic

0.29
0.13
0.84
0.77
0.78
0.82
0.62
0.71
0.73

0.14
0.13
1.16
1.12
0.71
0.85
0.85
0.39
0.89

2032 Build Condition

Delay

37.2
36.3
51.6
42.3
54.2
27.6
32.7
21.4
30.0

45.2
58.3
136.0
119.7
104.7
45.4
106.3
295
78.2

LOS

OO0 000000

mO MO T MmO

Queue

<25/<25

<25/<25
62/281
52/254
35/170
96/394
40/129
107/362

<25/64
<25/81
545/1,071
492/1,001
<25/65
361/574
63/200
155/263

2 Volume-to-capacity ratio

b Delay expressed in seconds per vehicle (average)
¢ Level of service

4 95" Percentile Queue
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Table 10 — Intersection Capacity and Queue Analysis Summary (Continued)

2025 Existing Condition 2032 No Build Condition 2032 Build Condition
Intersection / Lane Group V/IC2 Delay? LOS® Queued VI/IC Delay LOS Queue VI/IC Delay LOS Queue
Concord Road / Federal Street / Brightview Driveway
Weekday AM Peak Period
Brightview Driveway EB 0.03 36.9 E <25 0.07 76.1 F <25 0.05 53.5 F <25
Federal Street WBL* 0.19 92.6 F <25 >2.0 946.0 F 123 >2.0 9348 F 220
Federal Street WBTR 0.01 12.1 B <25 0.03 14.5 B <25 0.07 13.7 B <25
Concord Road NB 0.01 10.6 B <25 0.01 11.1 B <25 0.01 111 B <25
Concord Road SB 0.02 10.4 B <25 0.16 135 B <25 0.04 115 A <25
Weekday PM Peak Period
Brightview Driveway EB 0.28 91.0 F 25 0.55 2291 F 45 054 2241 F 38
Federal Street WBL* 1.23 332.0 F 143 >2.0 >999 F 800 >2.0 >999 F 343
Federal Street WBTR 0.04 12.4 B <25 0.20 14.7 B <25 0.09 13.7 B <25
Concord Road NB 0.01 13.0 B <25 0.01 14.5 B <25 0.01 14.5 B <25
Concord Road SB 0.01 10.8 B <25 0.03 11.6 B <25 0.06 12.0 B <25

@ Volume-to-capacity ratio

b Delay expressed in seconds per vehicle (average)
¢ Level of service

4 95M Percentile Queue

*Note: The description of vehicle delay in Table 10 for the Federal Street westbound left-turn movement is well overstated as the analysis software and HCM does
not take into account the upstream traffic signals in each direction which will create gaps in traffic to allow for a more reasonable flow from the Federal Street stop
control approach:
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PARKING DEMAND

The Project seeks to provide 442 off-street parking spaces. Specifically, 143 off-street parking
spaces at #1 Federal Street and 299 off-street parking spaces #2 Federal Street. TEC assessed
the projected parking demand for the land use to confirm the adequacy of the parking supply
provided. The following section details the review of parking supply and anticipated demand.

ITE Parking Demand Analysis

TEC assessed the future parking demands from the project with a review of the 85" percentile
peak parking demand rates established in the industry standard ITE publication Parking
Generation, 6" Edition. The analysis assumes the 85" percentile peak parking demand rates
associated with the following land uses:

LUC 217 - Multifamily Housing 1 Bedrooms (Low-Rise) — 136 Units (includes studios)

LUC 220 - Multifamily Housing 2+ Bedrooms (Low-Rise) — 119 Units
The site is anticipated to include 136 one-bedroom units, 109 two-bedroom units, and 10 three-
bedroom units for a total of 384 bedrooms. Table 11 provides a summary of the resulting 85™

percentile peak parking demand estimates. Detailed parking generation worksheets are provided
in Attachment L.

Table 11 — ITE Parking Demand Summary

Land Use Peak Parking Demand Bedroom Parking

Day Description Rate Count Demand
Weekday Multifamily Housing 1 BR (Low-Rise) 1.27 per Unit / Bedroom 136 173
Weekday  Multifamily Housing 2+ BR (Low-Rise) 0.86 per Bedroom 248 214
TOTALS 384 387

No Saturday data used.
The Project is expected to generate a demand for approximately 387 parking spaces for the
proposed 255 residential units (384 bedrooms). As the site offers 442 off-street parking spaces,
the parking supply is expected to meet the 85" percentile peak parking demand.

Town of Billerica Zoning Bylaw — MCMOD (Federal Street Subdistrict)

Under the Town of Billerica Zoning Bylaw Section 5.E.12(F)(1) for the new MCMOD Federal
Street Subdistrict, number of off-street parking spaces required are 1.5 spaces per unit for one-
bedroom / studio units and 2.0 spaces per unit for two-bedrooms or more units. Table 12 provides
a summary of the proposed parking supply in relation to the Zoning Bylaw.

Engineering tomorrow's solutions, today.




Y 7

Proposed 1 & 2 Federal Street Redevelopment — Billerica, Massachusetts oS
Traffic Impact & Parking Assessment

October 31, 2025

Page 28 of 31

Table 12 — Billerica MCMOD Zoning — Off-Street Parking Requirements

Land Use Peak Parking Demand Parking

Description Rate Unit Count Required
MCMOD-C: Multifamily Housing 1 BR 1.5 per Unit 136 204
MCMOD-C: Multifamily Housing 2+ BR 2.0 per Unit 119 238
TOTALS 255 442

The Applicant meets the zoning parking requirements of 442 off-street parking spaces. In addition,
based on the ITE projections for peak parking demand, the Applicant is confident that the
proposed parking supply is adequate to accommodate the demand expected on the site.
CONCLUSIONS AND RECOMMENDATIONS

Summary of Traffic Impact & Parking Assessment

TEC has examined the potential traffic impacts associated with the proposed redevelopment of 1
& 2 Federal Street in Billerica, Massachusetts. The following is a summary of the results and
conclusions of this effort:

1 Through discussions with MassDOT District 4, the Project does not require a
Permit to Access State Highway.

9 The existing site currently consists of two (2) building structures including a two-
story £60,000 SF office building at #1 Federal Street and a two-story +98,000 SF
office building at #2 Federal Street. The buildings will be razed as part of the
project.

1 The Project will fully redevelop each property to include a total of up to 255
multifamily residential units with associated amenity space and 442 off-street
parking spaces. Specifically, a three-story residential building with 81 residential
units and 143 off-street parking spaces at #1 Federal Street and a three-story
building with 174 residential units and 299 off-street parking spaces at #2 Federal
Street.

1 The Project will also reconfigure the pavement and open space area within the site
to provide newly reconstructed driveways, including two (2) full-access driveways
for #1 Federal Street along the south side of Federal Street with access to
neighboring properties eliminated; and two (2) full-access driveways for #2 Federal
Street along the north side of Federal Street.

1 The SSD and ISD along Concord Road at its intersection with Federal Street
exceeds AASHTO minimum recommendations for safe operations. Seasonal
vegetation along the easterly side of Concord Road, north of Federal Street, may
reduce the sight line for vehicles travelling along Concord Road and should be
maintained.

1 The proposed Project is anticipated to generate 1,710 vehicle trips during the
average weekday, with 102 vehicle trips (24 entering and 78 exiting) during the
weekday morning peak hour and 130 new vehicle trips (82 entering and 48 exiting)
during the weekday evening peak hour.
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1 In comparison to existing office space use which could be reoccupied in full, the
proposed Project is anticipated to generate 18 new vehicle trips during the average
weekday, with 146 fewer vehicle trips during the weekday morning peak hour and
113 fewer vehicle trips during the weekday evening peak hour.

1 Overall, the Project is anticipated to decrease the overall traffic volumes at the
study area intersections as a result of the proposed change in use from office to
residential.

1 Independent of the Project, the Middlesex Turnpike westbound movements are
also anticipated to operate with volume-to-capacity (v/c) ratios above 1.00 during
the weekday evening peak hour. This condition is consistent with the Build
Condition reported in the TIA for the 161 Concord Road project which introduces
new traffic volumes along the discontinued Middlesex Turnpike eastbound
approach and provides modifications to the traffic signal timings and phasing.
Although the conditions at this location remain degraded, the Project is
anticipated to decrease overall traffic volumes and reduce the delay per vehicle
and v/c ratios. All movements at the intersection are expected to operate at
acceptable levels of service (LOS D or better) during the weekday morning peak
hour with v/c ratios well below 1.00 indicating that the intersection is expected to
accommodate the existing and proposed demand.

1 The Federal Street westbound left-turn movement is anticipated to operate at a
degraded level of service (LOS F) during both the weekday morning and evening
peak hours under No-Build and Build Conditions. It is important to note that the
description of vehicle delay in Table 10 for the Federal Street westbound left-turn
movement is well overstated as the analysis software and HCM does not take into
account the upstream traffic signals in each direction which will create gaps in
traffic to allow for a more reasonable flow from Federal Street’s stop control.

Applicants’ Off-Site Mitigation Commitments

The Applicant will commit to the following transportation improvement measures in the vicinity of
the site:

1 The Applicant will provide clearing / trimming of seasonal vegetation, including
future maintenance as necessary, along the easterly side of Concord Road along
the site’s frontage to maintenance sight lines to/from Federal Street. The Applicant
will keep and maintain new plantings / landscaping along the site frontage for
Concord Road and Federal Street, near the site driveways, to a maximum height of
3.5-feet within the sight triangles.

1 The Applicant will provide a permanent easement along the northerly edge of the
property for the establishment of the proposed Yankee Doodle Bike Path.

9 The Applicant will provide direct internal sidewalk network connection to the
proposed Yankee Doodle Bike Path passing through the northerly portion of the
property at #2 Federal Street. Note that this will facilitate nearby access to the
dedicated LRTA bus stop that exists along Middlesex Turnpike to the north of the
site.
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1 The Applicant will reapply pavement markings and install appropriate lane
configuration traffic signage along the Federal Street westbound approach to
Concord Road to denote the shared left-turn / through lane and exclusive right-turn
lane.

1 The Applicant will reapply a new stop line and install a new stop sign (R1-1) along
the Federal Street westbound approach to Concord Road. The Applicant will also
add the necessary stop line and stop signs to each Site Driveway approaching
Federal Street.

The above-mentioned improvements represent a considerable financial investment from the
Applicant, through both design and construction, to improve traffic operational and safety
conditions adjacent to the site.

Transportation Demand Management Measures

The Applicant has a commitment to research and provide a dynamic Transportation Demand
Management (TDM) program to reduce SOV trips to/from the site. Currently, the Applicant is
committed to providing the following TDM measures:

Bicycle and Pedestrian Measures

1 On-Site Pedestrian Accommodations — The Applicant will provide internal
pedestrian connections within each parcel and between the two (2) parcels of the
redevelopment. The Applicant will also provide direct connection to the Yankee
Doodle Bike Path within the site.

9 Bicycle Racks — The Applicant will provide 255 secure, weather-protected, long-
term bicycle parking for residents at designated locations within the proposed
project area.

Public Transportation Measures

1 Maps / Schedules - Public transportation schedules with transit maps for LRTA
Bus Route 14, the MBTA Commuter Rail (connection from LRTA Bus Route 14),
as well as for all nearby routes will be provided to each resident upon move-in and
will be posted within each floor of the residential buildings. Schedules and maps
will also be provided in the lobby and near doorways in all other on-site buildings.

Other Measures

1 Marketing of Transportation Options and Benefits - A welcome packet for all
tenants will be distributed at move-in which includes information for all
transportation related benefits, promotions, and local transportation options;
including location of LRTA stops, transit schedules, maps of the Yankee Doodle
Bike Path, and any other emerging new mobility locations.

1 In-Unit Laundry Services - The Applicant will provide in-unit laundry that allows for
the reduction of trips to/from the site of nearby laundromats.
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1 Site Amenities — The site includes several on-site amenities, such as a work from
home office space area, a fitness center, storage, a pool, and open space. This
location will assist in reducing vehicular demand and increase multi-use trips,
which include parking capacity sized to meet minimum local requirements without
providing excessive parking.

With implementation of the proposed improvements and the minimal daily increase / significant
reduction of commuter peak period traffic volumes from the redevelopment of 1& 2 Federal Street
properties, the Project will safely and efficiently be accommodated within the study area corridors
and intersections. The level of impact on traffic operations and safety does not warrant any
additional project-specific mitigation beyond the commitments outlined in this TIPA.
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