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Transportation Impact Assessment

Executive Summary

On behalf of UMass Memorial Healthcare (the “Proponent”), VHB has prepared this
Transportation Impact Assessment (TIA) to evaluate the transportation characteristics of
a proposed satellite emergency facility building (the “Current Project”) and additional
potential medical office space (“the “Potential Future Project”) to be located at 490 Main
Street in Groton, Massachusetts (the Site). In total, the Project will consist of 34,200 sf of
building space upon completion of the full build out of the Site.

Project Description

The Project includes the construction of a 18,500-square foot satellite emergency facility
(the "Current Project”) and a 15,700-square foot potential medical office building (the
"Potential Future Project”) with associated MedFlight helipad on an approximately 7-acre
site.

Access to the Project site will be provided by two new full-access curb cuts on the east
side of Main Street. The northern curb cut will be constructed opposite Mill Street and
will be operate under stop sign control. The southern curb cut will be provided
approximately 525 feet south of Mill Street and will also operate under stop sign control.
These curb cuts will require a MassDOT access permit.

A total of 74 parking spaces will be constructed as part of the Current Project and an
additional 71 parking spaces will be constructed as part of the Potential Future Project
for a total of 145 parking spaces on the site at the completion of the full build out of the
Project. A total of 16 parking spaces will be equipped with electric vehicle (EV) charging
capabilities as part of the Current Project parking supply.

Methodology

The TIA was conducted in accordance with the Massachusetts Department of
Transportation (MassDOT) guidelines for the preparation of traffic impact assessment.
Specifically, the TIA includes an assessment of existing traffic conditions in the study
area; the development of future traffic conditions; and provides an operations analysis of
peak hour traffic conditions.

Executive Summary



Transportation Impact Assessment

The TIA reviews traffic operations during the peak morning and afternoon periods of
traffic within the study area along Main Street, which is the primary roadway to serve the
Project Site. The traffic analysis is based on new traffic counts conducted in April 2025.

Existing Conditions

An evaluation of the existing conditions in the study area was conducted to review
roadway geometry, traffic controls, traffic volumes, traffic safety, pedestrian, transit, and
bicycle facilities. Peak period traffic volumes were conducted on Wednesday April 13,
2025 at eight intersections along Main Street and daily traffic counts were conducted
along Main Street.

A review of existing pedestrian, bicycle, and nearby transit facilities was also conducted.
Sidewalks are provided along the west side of Main Street between 525 Main Street and
365 Main Street and on the east side of Main Street south of 356 Main Street. Bicycle
activity shares the roadway with passenger vehicles. The Nashua River Rail Trail crosses
Main Street via a grade separated crossing immediately south of the intersection of
Main Street at Arlington Street. Public transportation services within the Town of Groton
are limited to door-to-door transportation services provided by the Groton Council on
Aging. The closest MBTA services are provided by the Fitchburg Line of the Commuter
Rail system in Ayer, approximately 4 miles south of the Project site.

Future Traffic Volumes and Operations

Independent of the Project, traffic volumes on the roadway network under Future
conditions were assumed to include existing traffic and new traffic resulting from
background traffic growth. The Future conditions were developed by applying a half-
percent annual traffic growth rate and adding traffic volumes from specific projects that
were identified by Town of Groton staff.

Peak hour trip generation estimates were calculated using information provided in the
Institute of Transportation Engineers (ITE) Trip Generation Manual. Estimates were
developed for both the Current Project (18,500 sf Satellite Emergency Facility) and the
Potential Future Project (15,700 sf Medical Office Building). Based on the estimates, the
full build out of the Project is expected to generate a total of 1,030 trips (515 entering
and 515 exiting) on a daily basis, 65 trips (45 entering and 20 exiting) during the
weekday morning peak hour, and 95 trips (356 entering and 60 exiting) during the
weekday evening peak hour.

Conclusions

Overall, the TIA finds that the Project would generate relatively minor volume of new
traffic during the peak periods and that the existing roadway infrastructure can support
the additional traffic estimated for the Project. Capacity and geometric improvements to
public roadways and intersections will not be required to support the development.

vi Executive Summary
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Introduction

VHB has prepared this Transportation Impact Assessment (the “Study”) on behalf of UMass
Memorial Healthcare (the “Proponent”) in support of a proposed satellite emergency facility
and medical office building (the “Project”) located at 490 Main Street in Groton,
Massachusetts. The location of the Site is shown in Figure 1.

Project Description

The Project includes the construction of a 18,500-square foot satellite emergency facility (the
“Current Project”) and a 15,700-square foot medical office building (the “Potential Future
Project”) with associated MedFlight helipad on an approximately 7-acre site located at 490
Main Street in Groton, Massachusetts (the “Site,” or “Project Site").

Access to the Project site will be provided by two new full-access curb cuts on the east side
of Main Street. The northern curb cut will be constructed opposite Mill Street and will be
operate under stop sign control. The southern curb cut will be provided approximately 525
feet south of Mill Street and will operate under stop sign control. These curb cuts will require
a MassDOT access permit.

A total of 74 parking spaces will be constructed as part of the Current Project and an
additional 71 parking spaces will be constructed as part of the Potential Future Project for a
total of 145 parking spaces on the site at the completion of the full build out of the Project.
A total of 16 parking spaces will be equipped with electric vehicle (EV) charging capabilities
as part of the Current Project parking supply.

The build out of both the Current Project and the Potential Future Project, is not expected to
have noticeable effects to operations along the adjacent roadways and at other study area
intersections. Capacity and operational improvements to the study intersections are not
necessary to support the Project.

Introduction
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Study Methodology

The study area for the preparation of the TIA was developed based on an understanding of
the area transportation network and the characteristics of the Project. Specifically, the study
area includes the segment of Main Street (MA Route 119) between Fitchs Bridge Road to the
north and Champney Street to the south. The study area selected is consistent with a recent
traffic study conducted for a residential project located at 500 Main Street. The Project
location and Study area are shown in Figure 1.

This study was conducted in accordance with the Massachusetts Department of
Transportation (MassDOT) Traffic Impact Assessment guidelines.

This Study was conducted in three stages:

>

Introduction

The first stage involved a review of the Project’s transportation characteristics to assist in
the development of the study area for the Project.

The second stage involved an assessment of existing traffic conditions in the study area
and included an inventory of roadway geometry, observations of traffic flow, collection
of daily and peak period traffic counts and parking data collection.

The third stage involved developing future traffic conditions with and without the
Project and were projected to a seven-year planning horizon and analyzed. The future
traffic conditions consider a general background growth rate, and traffic expected to be
generated by planned development projects in the area. Specific travel demand
forecasts were evaluated for the Project along with future traffic demands due to
expected traffic growth independent of the Project. The traffic analysis identified existing
and projected future roadway capacities, and helped determine that the existing
transportation infrastructure in the area can support the Project without the need for any
capacity improvements.
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Existing Conditions

Evaluation of the transportation impacts associated with the Project requires a thorough
understanding of the existing transportation conditions in the Project study area including
roadway geometry, traffic controls, daily and peak hour traffic flow, and traffic safety data.
Each of these elements is described in detail below.

Study Area

Based on an understanding of the area roadway network, the expected transportation
characteristics of the Project, and a review of traffic studies conducted for recent projects, a
study area was defined to encompass roadway segments that would be used the most by
Project traffic.

The following intersections were analyzed as part of the primary study area:

)

)

Main Street (MA Route 119) at Fitchs Bridge Road
Main Street at 500 Main Street driveway

Main Street at Mill Street and Site driveway

Main Street at Mill Run Plaza north driveway
Main Street at Mill Run Plaza south driveway
Main Street at Arlington Street

Main Street at Taylor Road

Main Street at Champney Street

The study area intersections are shown in Figure 1.

10  Existing Conditions
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The existing conditions evaluation consisted of an inventory of the traffic control, roadway,
driveway and intersection geometry in the study area, the collection of daily and peak hour
traffic volumes, and a review of recent crash history.

Study Area Roadways

Main Street (MA Route 111/119)

Main Street is designated as Massachusetts Routes 111 and 119 and is classified as a
principal arterial roadway and us under MassDOT jurisdiction. The speed limit along Main
Street is 40 per hour (mph). Main Street generally travels in a north-south direction through
the study area between the Pepperell town line to the north and Old Ayer Road to the south,
where Main Street becomes Boston Road. Main Street consists of a single lane in each
direction through the study area. Bicycle activity on Main Street shares the roadway with
passenger vehicles within the study area. A sidewalk is provided along the west side of Main
Street between 525 Main Street and 365 Main Street and on the east side of Main Street
south of 356 Main Street.

Study Area Intersections

The study area intersections are described below. Figure 2 shows lane configuration and
traffic control at the study intersections.

Main Street at Fitchs Bridge Road

Fitchs Bridge Road intersects Main Street from the east and west to form this four-legged
unsignalized intersection. The Fitchs Bridge Road approaches consist of single travel lanes
that operate under stop sign control. The Main Street northbound and southbound
approaches consist of single travel lanes. Land uses at the intersection consist of commercial
properties and wooded areas.

Main Street at 500 Main Street driveway

The 500 Main Street driveway intersects Main Street from the east to form this three-legged
unsignalized intersection. The driveway approach consists of a single lane that operates
under stop control although a stop sign is not provided. This driveway will serve a future
residential development at 500 Main Street and will be placed under stop sign control. The
Main Street northbound and southbound approaches consist of single travel lanes. Land
uses at the intersection consists of commercial properties, future residential development,
and the Project site.

Main Street at Mill Street and Site driveway

Mill Street intersects Main Street from the west to form this three-legged unsignalized
intersection. The Project will construct a driveway on the east side of Main Street, opposite
Mill Street to form a four-legged intersection. The Mill Street eastbound approach consists
of a single lane under stop sign control. The Main Street northbound and southbound

Existing Conditions
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approaches consist of single travel lanes. The proposed site driveway will operate as a single
lane approach under stop sign control. Land use at the intersection consists of commercial
properties and the Project site.

Main Street at Mill Run Plaza north driveway

The Mill Run Plaza northern driveway intersects Main Street from the west to form this three-
legged unsignalized intersection. The driveway eastbound approach consists of a single lane
under stop control although a stop sign is not provided. The Main Street northbound and
southbound approaches consist of single travel lanes. Land use at the intersection consists of
commercial properties and the Project site.

Main Street at Mill Run Plaza south driveway

The Mill Run Plaza southern driveway intersects Main Street from the west to form this
three-legged unsignalized intersection. The driveway eastbound approach consists of a
single lane under stop sign control. The Main Street northbound and southbound
approaches consist of single travel lanes. Land use at the intersection consists of commercial
and residential properties.

Main Street at Taylor Road

Taylor Road intersects Main Street from the east to form this three-legged unsignalized
intersection. The Taylor Road westbound approach consists of a single lane under stop sign
control. The Main Street northbound and southbound approaches consist of single travel
lanes. Land use at the intersection consists of commercial properties and wooded areas.

Main Street at Arlington Street

Arlington Street intersects Main Street from the west to form this three-legged unsignalized
intersection. The Arlington Street eastbound approach consists of a single lane under stop
sign control. The Main Street northbound and southbound approaches consist of single
travel lanes. Land use at the intersection consists of commercial properties and wooded
areas. The Nashua River Rail Trail crosses Main Street immediately to the south of Arlington
Street via a grade separated crossing.

Main Street at Champney Street

Champney Street intersects Main Street from the east to form this three-legged unsignalized
intersection. The Champney Street westbound approach consists of a single lane under stop
sign control. The Main Street northbound and southbound approaches consist of single
travel lanes. Land use at the intersection consists of commercial and residential properties. A
sidewalk is provided on the east side of Main Street and a crosswalk is provided across the
Champney Street leg of the intersection.

Existing Conditions
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Pedestrian, Bicycle, and Transit Facilities

An inventory of pedestrian and bicycle facilities within the study area was conducted in April
2025. In general, there are no marked bicycle accommodations within the study area.
Bicycles generally share the roadways with motorists on all study area roadways. The volume
of observed bicycle activity as part of the traffic counts conducted for the study was
negligible.

Sidewalks are provided along the west side of Main Street between 525 Main Street and 365
Main Street and on the east side of Main Street east of 356 Main Street. Bicycle activity
shares the roadway with passenger vehicles. The Nashua River Rail Trail crosses Main Street
via a grade separated crossing immediately south of the intersection of Main Street at
Arlington Street. Public transportation services within the Town of Groton are limited to
door-to-door transportation services provided by the Groton Council on Aging. The closest
MBTA services are provided by the Fitchburg Line of the Commuter Rail system in Ayer,
approximately 4 miles south of the Project site.

Traffic Volumes

Traffic volumes for the study area roadways and intersections were obtained from new traffic
counts conducted in April 2025.

The April 2025 turning movement counts (TMCs) were conducted during the weekday
morning (7:00 — 9:00 AM) and weekday evening (4:00 — 6:00 PM) peak periods on
Wednesday April 16, 2025, at the study area intersections.

A review of the most recent MassDOT seasonal factors indicates that traffic volumes in April
are above average month conditions and as such, no seasonal adjustment factor was applied
to the TMCs.

The April 2025 counts include 48-hour automatic traffic recorder (ATR) counts along Main
Street, south of Mill Street to capture daily traffic trends. The ATR data for Main Street
includes traffic volumes, speed data, and vehicle classification. Based on the detailed ATR
counts, the peak hours of traffic on Main Street Cutoff occur between 7:15 - 8:15 AM and
4:00 — 5:00 PM.

The ATR data is presented in Table 1 and Figure 3. The 2025 Existing conditions peak hour
traffic volume networks are presented in Figure 4. Detailed traffic data is provided in the
Appendix.

Existing Conditions



Table1 Automatic Traffic Recorder (ATR) Data

Weekday Morning Peak Hour Weekday Afternoon Peak Hour

Daily | Volume® K Factor® Dir.Dist® | Volume K Factor Dir. Dist.

Main Street, south of Mill Street 13,500 1,095 8% 77% SB 1,200 9% 73% NB
Source: ATR counts collected on April 16, 2025
a Average daily traffic (ADT) volume in vehicles per day
b Peak period traffic volumes in vehicles per hour
c Percentage of daily volume that occurs during the peak hour
d Percentage of vehicles traveling in one direction during the peak hour

Figure 3  Main Street ATR Data
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Figure 4: 2025 Existing Conditions Peak Hour Vehicle Volumes
Nashoba Satellite Emergency Facility | Groton, MA

neg = Negligible

Champney
Street

500 Main Street
Driveway

()]
222 |e—225 Lneg «—250 +«—245 210 s
J l k’ ¢ ned /l/ J k, «— 290 ¢ neg {—15 x 20 /l/ J k> <+—320 Main Street
840—» 815—» 825—»
20 9 T ~ neg— 15—, N 30—, 3 neg—, 35—
g 1 B " e o
Iy ol sl
. - ]2 k] H
8 g o x|
HE 3 =[S =2
2|8 S S SE
=l =13
g SIS =3

Weekday Morning Peak Hour

500 Main Street
Driveway

o)
Sww [«—930 e L neg «— 845 <«—820 «—840 SEN .
4) l k» §neg /l/ 4) k,<_980 Vs VRt x— 20 /l/ J k> +—885 Main Street
330 —» 320—» 345—>»
10— 9 T ~ neg— 50—, N 20—, N neg—y 45—
30—+ 22 380 —» 8e S8 405—»
negw cCcc A
sl slg
- ] s|3
% alg a2
s =t =
S| B =|3
e Not to Scale Weekday Evening Peak Hour

\\vhb.com\gbl\proj\Worcester\16694.00 Nashoba Valley\05_Work\MA_TPO\Graphics\Stick Networks\2025_4_10_Stick Networks.dwg



17

Crash History

To identify vehicle crash trends in the study area, reported vehicular crash data for the study
area intersections was obtained from MassDOT for the years 2017 through 2021. MassDOT
typically requires a review of the most recent five-year period for crash analysis. A summary
of the MassDOT vehicle crash history is presented in Table 4 and the detailed crash data is
provided in the Appendix.

The MassDOT District 3 (the district designation for the Town of Groton) average crash rate
is 0.61 collisions per million entering vehicles (mev) for unsignalized intersections. The crash
rates represent the number of reported crashes for every million vehicles that pass through
an intersection.

A review of the crash data in Table 2 indicates that over the five years of reported data, the
study intersection with the highest prevalence of crashes was Main Street at Mill Street, with
8 total crashes over the five-year review period. All study intersections experienced crash
rates lower than the MassDOT District 3 averages. Based on this review, there are no
apparent safety issues within the study area that require corrective measures.

A review of MassDOT's Highway Safety Improvement Program Top Crash Locations map
indicates that there are no high crash locations within the study area.

Existing Conditions
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Table 2 2017-2021 Vehicle Crash Summary

Main Street at
Fitchs Bridge
Road

Main Street at
500 Main Street

Main Street at
Mill Street

Signalized?

MassDOT D3 Average Crash Rate
Calculated Crash Rate

Exceeds Average?

Year
2017
2018
2019
2020
2021
Total

No
0.61
0.04

No

o o = o o

-

No
0.61
0.00

No

© O © O o

o

No
0.61
0.29

No

0o o w w N

Collision Type

Angle

Head-on

Rear-end

Rear-to-rear

Sideswipe, opposite direction
Sideswipe, same direction
Single Vehicle Crash
Unknown

O O O o o = O o

O O O O O o o o

O N O O O N O M

Severity

Fatal Injury

Non-Fatal Injury

Property Damage Only (none injured)
Not Reported

o = O O

o O O o

o N = O

Time of day

Weekday ,7:00 AM - 9:00 AM
Weekday, 4:00 - 6:00 PM
Saturday 11:00 AM - 1:00 PM
Weekday, other time
Weekend, other time

o = O O o

o O O O o

o W O b~ =

Pavement Conditions

Dry

Wet

Snow/Ice/Slush

Not reported

Non-Motorist (Bike, Pedestrian)

o = O o o

O O O o o

O N O = WU

Source: MassDOT Crash Database

1 Calculated Crash Rate based on data from 2017 — 2021

Existing Conditions



Table 2 2017-2021 Vehicle Crash Summary (Continued)

Main Street at
Mill Run Plaza
North Driveway

Main Street at
Mill Run Plaza
South Driveway

Main Street at
Arlington Street
and Taylor Road

Main Street at
Champney Street

Signalized?

MassDOT D3 Average Crash Rate
Calculated Crash Rate

Exceeds Average?

Year
2017
2018
2019
2020
2021
Total

No
0.61
0.16

No

o o o v o

S

No
0.61
0.00

No

© O © o o

o

No
0.61
0.28

No

N O w 2 a o

No
0.61
0.14

No

A M O O OWN

Collision Type

Angle

Head-on

Rear-end

Rear-to-rear

Sideswipe, opposite direction
Sideswipe, same direction
Single Vehicle Crash
Unknown

w O O O = O o

O O O O o o o

w O O O wWw o =

O O O O W O =

Severity

Fatal Injury

Non-Fatal Injury

Property Damage Only (none injured)
Not Reported

o b O O

o O O o

o M w O

o w = O

Time of day

Weekday ,7:00 AM - 9:00 AM
Weekday, 4:00 - 6:00 PM
Saturday 11:00 AM - 1:00 PM
Weekday, other time
Weekend, other time

O NN O O N

o O O O o

W = A a

- NN O = O

Pavement Conditions

Dry

Wet

Snow/Ice/Slush

Not reported

Non-Motorist (Bike, Pedestrian)

O O O O M

O O o o o

o o = o o

O O © O b
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Future Conditions

Traffic volumes in the study area were projected to the year 2032, which reflects a seven-
year traffic-planning horizon. Independent of the Project, volumes on the roadway network
under year 2032 No-Build conditions were assumed to include existing traffic and new traffic
resulting from background traffic growth assumptions. Specifically, the No-Build conditions
were developed by applying an annual growth rate and incorporating expected area
projects.

To analyze the Project-related impacts, the traffic expected to be generated by the full build
of the Project was estimated and added to reflect the year 2032 Build conditions. The
Current Project will consist of a 18,500 sf satellite emergency facility and the full build out of
the Project will include an additional 15,700 sf of medical office space as part of a Potential
Future Project. For the purposes of analysis in this TIA, both components were used in the
traffic analysis. Trip generation estimates are provided by component.

Site Access and Parking

Access to the Project site will be provided by two new full-access curb cuts on the east side
of Main Street. The northern curb cut will be constructed opposite Mill Street and will be
operated under stop sign control. The southern curb cut will be provided approximately 525
feet south of Mill Street and will also operate under stop sign control. The two curb cuts will
be constructed as part of the Current Project and will continue to serve the Potential Future
Project without additional modifications. These curb cuts will require a MassDOT access
permit.

A total of 74 parking spaces will be constructed as part of the Current Project and an
additional 71 parking spaces will be constructed as part of the Potential Future Project for a
total of 145 parking spaces on the site at the completion of the full build out of the Project.
A total of 16 parking spaces will be equipped with electric vehicle (EV) charging capabilities
as part of the Current Project parking supply.

Future Conditions



The Project will also install regional signage and wayfinding information directing drivers to
the proposed satellite emergency facility on key roadways to direct motorists to the new
facility. The details of the proposed regional signage and wayfinding information will be
developed for MassDOT review as part of the Access Permit process.

Sight Distance Evaluation

Sight distance measurements were performed at the proposed driveway intersections along
Main Street in conformance with guidelines of the American Association of State Highway
and Transportation Officials (AASHTO)™

Sight distance considerations are generally divided into two categories: Stopping Sight
Distance (SSD) and Intersection Sight Distance (ISD). Stopping Sight Distance (SSD) is the
distance required for a vehicle approaching an intersection from either direction to perceive,
react and come to a complete stop before colliding with an object in the road, in this case
the exiting vehicle from a driveway. In this respect, SSD can be considered as the minimum
visibility criterion for the safe operation of an unsignalized intersection. SSD is affected by
vehicle speeds, the grade of the roadway, perception-reaction time of the driver, and the
vehicle's deceleration rate.

Intersection Sight Distance (ISD) is based on the time required for perception, reaction, and
completion of the desired critical exiting maneuver once the driver on a minor street or
driveway approach decided to execute the maneuver. Calculation for the critical ISD includes
the time to (1) turn left, and to clear the half of the intersection without conflicting with the
vehicles approaching from the left; and (2) accelerate to the operating speed of the roadway
without causing approaching vehicles to unduly reduce their speed. In this context, ISD can
be considered as a desirable visibility criterion for the safe operation of an unsignalized
intersection. Essentially, while ISD is the minimum distance needed to avoid collisions, ISD is
the minimum distance needed so that mainline motorists will not have to substantially
reduce their speed due to turning vehicles. To maintain the safe operation of an unsignalized
intersection, ISD only needs to be equal to the stopping sight distance, though it is desirable
to meet ISD requirements by themselves.

The measured 85™ percentile speed along Main Street was 44 mph. The 85" percentile
speed was used to calculate the required and desirable SSD and ISD at both locations.

Table 3 summarizes the sight distance analyses based on field measurements. The sight
distance worksheets are included in the Appendix to this document.

! A Policy on the Geometric Design of Highways and Streets, American Association of State Highway and Transportation Officials

(AASHTO), 2013.
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Table 3 Sight Distance Summary

Stopping Sight Distance (feet) Intersection Sight Distance (feet)

Location Traveling Required® Measured? Looking Minimum Desirable @ Measured P
Main Street at NB 350 1,000+ Left 350 490 1,000+
North Driveway sB 350 1,000+ Right 350 490 1,000+
Main Street at NB 350 595 Left 350 490 595
South Driveway SB 350 1,000+ Right 350 490 1,000+

a Based on standards established in A Policy on the Geometric Design of Highways and Streets, American Association of State Highway

and Transportation Officials, 2018. Based on the measured 85" percentile speeds of 44 mph on Main Street.
b Based on field measurements by VHB in April 2025.

As shown in Table 3, adequate SSD and ISD will be available at both driveway locations.

Background Traffic Growth

Traffic growth on area roadways is a function of the expected land development, economic
activity, and changes in demographics. Several methods can be used to estimate this growth.
A procedure frequently employed is to estimate an annual percentage increase and apply
that increase to study area traffic volumes. An alternative procedure is to identify estimated
traffic generated by planned new major developments that would be expected to impact the
project study area roadways. Both an annual growth rate and traffic volume increases
expected from area background projects were used to account for potential traffic growth
within the study area, independent of the Project.

Historic Traffic Growth

Consistent with the recent traffic study conducted for the 500 Main Street project and in
consultation with Town of Groton Planning staff, a half-percent per year annual growth rate
was applied to the existing conditions traffic volumes. The half-percent annual growth rate
accounts for future traffic volumes from economic development that may have impacts to
the study area intersections and roadways.

Site-Specific Growth

In addition to accounting for background growth, the traffic associated with other planned
and/or approved developments near the Site were considered. Based on input from
Planning Department staff, the following proposed projects were identified in the vicinity of
the Project’s study area:

> 500 Main Street: This project will construct 200 residential units at 500 Main Street in
Groton, Massachusetts. This project is located adjacent to the northeast portion of the
Project site, with access north of the proposed site driveway opposite Mill Street.

> 63 Gratuity Road: This project will construct 28 age-restricted residential units located at
63 Gratuity Road, west of the Project site, in Groton, Massachusetts.
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> Village at Shepley Hill: This project will construct 28 age-restricted residential units
located off Longley Road and Sand Hill Road, north of the Project site, in Groton,
Massachusetts.

The Proponent of the 500 Main Street project will construct a sidewalk on the east side of
Main Street between their driveway and the southern property line. The sidewalk will extend
for approximately 390 feet south of the 500 Main Street driveway. A rectangular rapid
flashing beacon (RRFB) and crosswalk will also be installed to provide pedestrian connectivity
between the east and west sides of Main Street.

The 2032 No-Build Conditions peak hour traffic volumes are shown in Figure 5.
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Figure 5: 2032 No-Build Conditions Peak Hour Vehicle Volumes
Nashoba Satellite Emergency Facility | Groton, MA
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Project-Generated Traffic Volumes

The following sections describe the procedures used to develop the Project generated trips
and the Build condition traffic volume networks.

Trip Generation

The rate at which any development generates traffic is dependent upon a number of factors
such as size, location, and nature of the use. To estimate the trip-generating characteristics
for a project, traffic projections are typically derived from trip generation rates published in
the Institute of Transportation Engineers (ITE) Trip Generation Manual’. The trip generation
estimates are then adjusted based on expected mode share to account for non-vehicular
uses.

The Current Project involves the construction of a 18,500-sf satellite emergency facility and a
Potential Future Project involves the construction of an additional 15,700 sf of medical office
space.

For traffic impact analysis purposes, the following ITE Land Use Code (LUC) was used to
develop trip generation estimates for the Project:

>  LUC 650 - Free-Standing Emergency Room: Used to develop the trip estimates for the
emergency satellite facility for the Current Project.
> LUC 720 - Medical-Dental Office Building: Used to develop the trip estimates for the

Potential Future Project’s medical office building uses.

Table 4 presents the trip generation estimates for the Project. Detailed trip generation
calculations are provided in the Appendix.

2 Trip Generation Manual, 11" Edition; Institute of Transportation Engineers; Washington, DC, 2021.
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Table 4 Trip Generation Summary

Current Project - Satellite Potential Future Project -

Time Period Emergency Facility Medical Office Building 2 Total Site
Daily
Enter 230 285 515
Exit 230 285 515
Total 460 570 1,030
Weekday Morning Peak Hour
Enter 10 35 45
Exit 10 10 20
Total 20 45 65
Weekday Evening Peak Hour
Enter 15 20 35
Exit 15 45 60
Total 30 65 95

26

1 Based on ITE LUC 650 — Free-Standing Emergency Room (18,500 sf)
2 Based on ITE LUC 720 — Medical-Dental Office Building (15,700 sf)

As shown in Table 4, the Project is expected to generate a total of 1,030 trips (515 entering
and 515 exiting) on a daily basis, 65 trips (45 entering and 20 exiting) during the weekday
morning peak hour, and 95 trips (356 entering and 60 exiting) during the weekday evening

peak hour.

Trip Distribution

The directional distribution of the vehicular traffic approaching and departing the Site is a
function of the land use, population densities, place of residence, existing travel patterns,
and the efficiency of the existing roadway system. The trip distribution patterns for the
Project were developed by using both United States Census Journey-to-Work data for

employees within the Town of Groton and population data for the communities that will be
served by the satellite emergency facility. Both methodologies generally resulted in similar
trip distribution patterns and a single trip distribution pattern was used for both the Current
Project and the Potential Future Project.

The trip distribution patterns are shown on Table 5 and on Figure 6. The Project generated
trips were assigned to the study area based on the trip distribution patterns and are shown
in Figure 7. The Project generated trips were added to the 2032 No-Build Conditions traffic
volume networks to develop the 2032 Build Conditions traffic volumes and are shown in
Figure 8. The Project-generated traffic volume increases within the study area network are
shown in Table 6.
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Table 5 Trip Distribution Summary

Trip Distribution

Direction Route Percentage
North Main Street 30%
South Main Street 45%
West/South  Mill Street 20%
East Champney Street 5%
TOTAL 100%

Table 6 Traffic Volume Changes

Project
No-Build Generated Build Percent

Roadway Volumes  Volumes Volumes Change
Main Street, north of Fitchs Bridge Road

Weekday Morning Peak Hour 1,285 +20 1,305 +1.6%

Weekday Evening Peak Hour 1,345 +25 1,370 +1.9%
Main Street, south of Champney Street

Weekday Morning Peak Hour 1,275 +30 1,305 +2.4%

Weekday Evening Peak Hour 1,430 +40 1,470 +2.8%
Mill Street, west of Main Street

Weekday Morning Peak Hour 180 +15 195 +8.3%

Weekday Evening Peak Hour 215 +15 230 +7.0%
Champney Street, east of Main Street

Weekday Morning Peak Hour 180 neg 180 neg

Weekday Evening Peak Hour 170 +5 175 +2.9%

neg Negligible volume increases (under 5 vehicles per hour)
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Figure 6: Trip Distribution Map

Nashoba Satellite Emergency Facility | Groton, MA
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Figure 7: Peak Hour Project Generated Trips

Nashoba Satellite Emergency Facility | Groton, MA
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Figure 8: 2032 Build Condition Peak Hour Vehicle Volumes
Nashoba Satellite Emergency Facility | Groton, MA
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Traffic Operation Analysis

Measuring existing traffic volumes and projecting future traffic volumes quantifies traffic
flow within the study area. To assess quality of flow, intersection operations analyses were
conducted with respect to Existing and projected No-Build and Build traffic volumes. The
operations analyses were conducted using the Synchro traffic engineering software. The
operations analyses provide an indication of how well the roadway facilities serve the traffic
demands placed upon them. Roadway operating conditions are classified by calculated
levels of service.

Level-of-Service Criteria

Level of service (LOS) is the term used to denote the different operating conditions which
occur on a given roadway segment under various traffic volume loads. It is a qualitative
measure of several factors including roadway geometrics, speed, travel delay and freedom to
maneuver. Level of service provides an index to the operational qualities of a roadway
segment or an intersection. Level-of-service designations range from A to F, with LOS A
representing the best operating conditions and LOS F representing congested operating
conditions.

Level-of-service designation is reported differently for signalized and unsignalized
intersections. For signalized intersections, the analysis considers the operation of each lane
or lane group entering the intersection and the LOS designation is for overall conditions at
the intersection. For unsignalized intersections, the analysis assumes that traffic on the
mainline is not affected by traffic on side streets. The LOS is only determined for left turns
from the main street and all movements from the minor street. The evaluation criteria used
to analyze intersections is based on the Highway Capacity Manual (HCM). The LOS criteria
are summarized in Table 7.
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Table 7 Level-of-Service Criteria

Unsignalized Intersections Signalized Intersections
Level of Service Delay Delay

A 0 - 10 seconds 0 - 10 seconds
B 10 - 15 seconds 10 - 20 seconds
C 15 - 25 seconds 20 - 35 seconds
D 25 - 35 seconds 35 - 55 seconds
E 35 - 50 seconds 55 - 80 seconds
F >50 seconds >80 seconds

Source: Highway Capacity Manual 6

Intersection Capacity Analysis

Capacity analyses conducted for the study area are summarized in Table 8. The capacity
analyses were conducted for 2025 Existing, 2032 No-Build, and 2032 Build conditions. The
detailed capacity analysis worksheets are provided in the Appendix.

The analysis summary tables show that in general, the Project will have minimal impact on
the operations of the study area intersections. The following summarizes the major
conclusions from the operations analysis:

> In general, the majority of the movements at the study area intersections will operate
within capacity.

>  Due to the traffic volumes along Mill Street, which include projected traffic volumes from

the 500 Mill Street project, the Mill Street approach to Main Street will operate at LOS F
during the weekday morning and evening peak hours. The approach is expected to

operate over capacity during the weekday evening peak hour. Traffic operations along
this approach will remain similar to No-Build conditions with the addition of the Project-

related traffic. The Project-related traffic along the Mill Street approach is expected to be

minor (approximately 10 vehicles during the weekday morning peak hour and 5 vehicles
during the weekday evening peak hour). A review of traffic signal warrants for the

intersection, based on estimated future traffic volumes that includes other planned
development in the area, indicates that traffic signal control should not be considered at
this time, for this location.

>  The Project will have limited impacts to the study area intersections due to its low trip
generating characteristics. Capacity or operational improvements at the study
intersections are not necessary to mitigate Project related impacts.

>  The Site Driveways along Main Street will operate below capacity with minimal queuing
and at acceptable levels of service.

Traffic Operation Analysis



Table 8

Intersection Operations Analysis

Location / Movement

2025 Existing Conditions

2032 No-Build Conditions

2032 Build Conditions

v/c Del LOS 95Q v/c Del LOS 95Q v/c Del LOS 95Q
1: Main Street & Fitchs Bridge Road
Weekday Morning
Fitchs Bridge Road EB L/T/R  0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A 0
Fitchs Bridge Road WB L/T/R  0.18 30.0 D 1 0.13 24.8 C 0 0.14 25.6 D
Main Street NB L/T/R  0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A 0
Main Street SB L/T/R  0.02 8.0 A 0 0.02 7.8 A 0 0.02 7.9 A 0
Weekday Evening
Fitchs Bridge Road EB L/T/R  0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A 0
Fitchs Bridge Road WB L/T/R  0.26 29.0 D 1 0.17 273 D 1 0.17 28.1 D 1
Main Street NB L/T/R  0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A 0
Main Street SB L/T/R ~ 0.02 104 B 0 0.02 10.5 B 0 0.02 10.6 B 0
2: Main Street & 500 Main Street Driveway
Weekday Morning
500 Main Street Driveway WB L/R  0.00 0.0 A 0.39 433 E 0.40 449 E 2
Main Street NB T/R ~ 0.00 0.0 A 0.00 0.0 A 0.00 0.0 A
Main Street SBL/T  0.00 0.0 A 0.00 0.0 A 0.00 0.0 A
Weekday Evening
500 Main Street Driveway WB L/R  0.00 0.0 A 0.25 414 E 1 0.26 433 1
Main Street NB T/R ~ 0.00 0.0 A 0.00 0.0 A 0.00 0.0 A
Main Street SBL/T  0.00 0.0 A 0.00 0.0 A 0.00 0.0 A
3: Main Street & Mill Street/Proposed North Driveway
Weekday Morning
Mill Street EB L/T/R 047 584 F 2 0.46 54.3 F 2 0.60 73.2 F 3
Proposed North Driveway WB L/T/R Not in the Existing Condition Not in the No-Build Condition 0.05 22.8 C 0
Main Street NB L/T/R  0.00 0.0 A 0 0.00 0.0 A 0 0.01 79 A 0
Main Street SB L/T/R  0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A 0
Weekday Evening
Mill Street EB L/T/R  >1.00 >120 F 10 >1.00 >120 F 12 >1.00 >120 F 14
Proposed North Driveway WB L/T/R Not in the Existing Condition Not in the No-Build Condition 0.14 26.7 D 1
Main Street NB L/T/R ~ 0.01 8.2 A 0 0.00 0.0 A 0 0.01 83 A
Main Street SB L/T/R ~ 0.00 0.0 A 0 0.00 0.0 A 0 0.02 10.1 B
4: Main Street & Mill Run Plaza North
Driveway
Weekday Morning
Mill Run Plaza North Driveway EB L/R ~ 0.03 0.1 B 0.07 21.0 0.07 21.0
Main Street NB L/T ~ 0.00 0.0 A 0.20 10.3 0.02 10.3
Main Street SBT/R  0.00 0.0 A 0.00 0.0 A 0.00 0.0 A
Weekday Evening
Mill Run Plaza North Driveway EB L/R  0.27 227 @ 1 0.25 24.9 C 1 0.25 24.9 C 1
Main Street NB L/T  0.01 8.1 A 0.01 8.2 0.01 8.2
Main Street SBT/R  0.00 0.0 A 0.00 0.0 A 0.00 0.0 A

a volume to capacity ratio

b delay, measured in seconds

c level of service

d 95™ percentile queue (in vehicles)

Notes: Future Conditions analyses adjust PHF upward to 0.92 for movements with an existing PHF less than 0.92 in accordance with MassDOT

guidelines for traffic impact assessment. Movements with existing PHFs greater than 0.92 were not adjusted.
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Table 8 Intersection Operations Analysis (Continued)

2025 Existing Conditions 2032 No-Build Conditions 2032 Build Conditions
v/c Del LOS 95Q | v/c Del LOS 95Q | v/c Del LOS 95Q

Location / Movement

5: Main Street & Mill Run Plaza South

Driveway
Weekday Morning
Mill Run Plaza South Driveway EB L/R  0.05 17.9 C 0 0.04 17.3 C 0 0.04 17.5
Main Street NB L/T  0.03 10.3 B 0 0.02 10.2 B 0 0.02 10.2
Main Street SBT/R  0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A
Weekday Evening
Mill Run Plaza South Driveway EB L/R  0.09 15.3 C 0 0.06 15.8 C 0 0.07 16.5 C
Main Street NB L/T  0.01 8.1 A 0 0.01 8.2 A 0 0.01 8.2
Main Street SBT/R  0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A
6: Main Street & Taylor Street
Weekday Morning
Taylor Street WB L/R  0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A
Main Street NB /R~ 0.00 0.0 A 0.00 0.0 A 0.00 0.0 A
Main Street SB L/T  0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A
Weekday Evening
Taylor Street WB L/R  0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A
Main Street NB /R 0.00 0.0 A 0.00 0.0 A 0.00 0.0 A
Main Street SB L/T  0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A
7: Main Street & Arlington Street
Weekday Morning
Arlington Street EBL/R  0.14 255 D 1 0.01 229 C 0 0.10 235
Main Street NB L/T  0.05 10.8 B 0.03 10.6 B 0 0.03 10.7
Main Street SBT/R ~ 0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A
Weekday Evening
Arlington Street EB L/R  0.04 1.3 B 0 0.03 109 B 0 0.03 11.1 B
Main Street NB L/T  0.02 8.4 A 0 0.02 8.2 A 0.02 8.3 A
Main Street SBT/R  0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A

a volume to capacity ratio

b delay, measured in seconds

c level of service

d 95" percentile queue (in vehicles)

Notes: Future Conditions analyses adjust PHF upward to 0.92 for movements with an existing PHF less than 0.92 in accordance with MassDOT
guidelines for traffic impact assessment. Movements with existing PHFs greater than 0.92 were not adjusted.
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Table 8 Intersection Operations Analysis (Continued)

2025 Existing Conditions 2032 No-Build Conditions 2032 Build Conditions
v/c Del LOS 95Q | v/c Del LOS 95Q | v/c Del LOS 95Q

Location / Movement

8: Main Street & Champney Street

Weekday Morning
Champney Street WB L/R  0.58 29.7 D 3 0.40 213 C 2 0.41 22.5 C 2
Main Street NB T/R ~ 0.00 0.0 A 0.00 0.0 A 0 0.00 0.0
Main Street SBL/T  0.04 89 A 0 0.04 8.5 A 0 0.04 8.6 A
Weekday Evening
Champney Street WB L/R  0.53 354 E 3 057 413 E 3 060 450 E 3
Main Street NB T/R ~ 0.00 0.0 A 0 0.00 0.0 A 0 0.00 0.0 A
Main Street SBL/T  0.07 103 B 0 0.08 10.7 B 0 0.09 10.9 B
9: Main Street & Proposed South Driveway
Weekday Morning
Proposed South Driveway WB L/R 0.06 26.8 D
Main Street NB T/R Not in the Existing Condition Not in the No-Build Condition 0.00 0.0 A
Main Street SB L/T 0.00 0.0 A
Weekday Evening
Proposed South Driveway WB L/R 0.21 341 D 1
Main Street NB T/R Not in the Existing Condition Not in the No-Build Condition  0.00 0.0 A
Main Street SB L/T 0.00 0.0 A

a volume to capacity ratio

b delay, measured in seconds

¢ level of service

d 95" percentile queue (in vehicles)

Notes: Future Conditions analyses adjust PHF upward to 0.92 for movements with an existing PHF less than 0.92 in accordance with MassDOT
guidelines for traffic impact assessment. Movements with existing PHFs greater than 0.92 were not adjusted.

35 Traffic Operation Analysis



Traffic Signal Warrant Analysis

A preliminary Traffic Signal Warrant Analysis (TSWA) was conducted for the intersection of
Main Street at Mill Street to evaluate the need for traffic signal control at the intersection.
The TSWA reviewed the 2025 Existing Conditions, the 2032 No-Build Conditions, and the
2032 Build Conditions traffic volumes for Warrants 1, 2, and 3 (8-Hour, 4-Hour, and Peak-
Hour Warrants, respectively). Traffic volumes for the TSWA were based on a combination of
the ATR and peak period TMC data collected on Main Street, record ATR data for Mill Street,
projected traffic volumes related to future growth in traffic unrelated to the Project, and
Project-related traffic volumes from both the Current Project (Satellite Emergency Facility)
and the Potential Future Project (Medical Office Building).

Table 9 presents the results of the three traffic volume based signal warrants.

Table 9 Traffic Signal Warrant Analysis Summary — Main Street at Mill Street

Scenario Warrant 1 Met ? Warrant 2 Met ® Warrant 3 Met ©
2025 Existing Conditions No No No
2032 No-Build Conditions No No Yes
2032 Build Conditions No No Yes

a Eight-hour volume warrant
b Four-hour volume warrant
¢ Peak hour volume warrant

As shown in Table 9, it appears that the estimated future traffic at the intersection without
Project generated traffic could exceed Warrant 3 (Peak Hour) (i.e., the 2032 No-Build and
Build conditions could satisfy the peak hour warrant). Since the full build-out of the Project
does not generate significant additional traffic, only the peak hour warrant is satisfied even
after adding the estimated Project traffic to the intersection in the future. The more traffic
intensive Warrants 1 and 2 (eight hour and our hour) would not be met under any scenarios.
Typically, the installation of a traffic signal requires that the more traffic intensive volume
warrants (Warrant 1) to be met or other non-volume based warrants, such as the crash
related warrant, are satisfied. Based on this review, since only the peak hour Warrant
threshold volume could be exceeded, it is not recommended that a traffic signal be installed
at the intersection at this time. However, it is recommended that the traffic volumes at this
intersection be monitored in the future as new development along Main Street gets
occupied and their actual traffic generation can be measured, to determine future need for
traffic signal control.
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Conclusions

The transportation analyses presented in this TIA analyzed the impacts on the area
transportation infrastructure related to the proposed satellite emergency facility and a
potential future medical office building 490 Main Street in Groton, Massachusetts.

Specifically, the Project will consist of two components. The Current Project will construct an
18,500 sf satellite emergency facility with a total of 74 parking spaces on the site. A Potential
Future Project would construct an additional 15,700 sf of medical office space and 71
parking spaces on the site.

Vehicular access to the site will be provided by two new full-access curb cuts on the east side
of Main Street. The northern curb cut will be constructed opposite Mill Street and will be
operate under stop sign control. The southern curb cut will be provided approximately 525
feet south of Mill Street and will operate under stop sign control. The two curb cuts will be
constructed as part of the Current Project and will continue to serve the Potential Future
Project without additional modifications. These curb cuts will require a MassDOT access
permit. The application for an access permit will be submitted after the receipt of local site
plan approvals.

Overall, the Study finds that the Project’s trip generation will have minimal impact to traffic
operations along the surrounding roadway network. The study does identify that there may
be some capacity issues unrelated to the Project along the Mill Street approach to Main
Street, but that the expected future traffic volumes would not satisfy the thresholds for the
installation of a traffic signal based on the results of the preliminary Traffic Signal Warrants
Analysis (TSWA). The TSWA, based on estimated future traffic conditions, indicates that only
Warrant 3 (Peak Hour) may be satisfied with or without the Project. It is recommended that
the traffic volumes at this intersection be monitored in the future as additional development
is constructed and occupied along Main Street to determine future need for traffic signal
control.

37 Conclusions



Based on the traffic operations analysis presented in this study, capacity and geometric
improvements to public roadways and intersections will not be required to support the
Project.
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