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Introduction

VHB, on behalf of Northland Investment Corporation (Northland) has prepared a
detailed Transportation Impact and Access Study for the proposed mixed-use
project known as The Northland Newton Development (The Project). The
approximately 22.6-acre site is located along Needham Street in Newton, MA. The
Project will include approximately 1.9 million gross square feet (sf) of development
(approximately 400 ksf of which consists of parking structures) and will retain the
historic Saco Petee mill building that was previously converted to office space. The
project includes 180,000 sf of leasable office space (in the historic Saco Petee mill
building), 822 residential housing units, 237,000 sf of retail/restaurant/active use
space, approximately 1,953 parking spaces, as well as substantial public amenities
such as plazas and greens, enhanced pedestrian and bicycle connections and
amenities, passive open space enhancements, and a series of robust traffic demand
management initiatives. It should be noted that while Northland owns land on both
sides of Needham Street, the Project outlined in this document only encompasses
the parcel of land west of Needham Street, bounded by Needham Street, Oak Street,
the Upper Falls Greenway, and neighboring businesses.

The Project is consistent with local and regional redevelopment goals for the area as
outlined in the City of Newton Comprehensive Plan of 2007 as amended in 2011 and
with the Needham Street Area Vision Plan in 2018. One particular goal involves the
enhancement of previously developed areas to create smarter, more walkable, and
connected neighborhoods while including historic preservation. Other goals include
providing numerous public benefits, including affordable and market rate housing in
an accessible, desirable location, creating a vibrant and safe environment with new
open spaces; and improving transportation access and connectivity.

Introduction
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The Project is located along Needham Street where the City and MassDOT are
currently in final design for improvements that will be implemented along the entire
Needham Street corridor including the project frontage. The roadway project is
anticipated to improve multimodal accommodations, safety, and traffic operations.
New sidewalks and raised bike lanes / multiuse off-road paths will be constructed to
improve accommodations for bicycles and pedestrians and to help further the goal
of making Needham Street a desirable location for all roadway users. In addition, the
roadway improvement project will add traffic signals at several locations along the
corridor, including Winchester Street at the Route 9 Service Roads and at the
Northland development at Needham Street and the re-aligned Charlemont Street.

Northland has actively engaged the City and MassDOT throughout the development
of the Needham Street Improvement Project. Northland will be providing private
land on the southwest corner of the Needham Street and Charlemont Street
intersection to allow a realignment of the Charlemont Street approach to align with
a site driveway and enable a significant operational improvement to the Needham
Street corridor. Currently the two intersections are offset which creates an awkward
and inefficient condition. Construction on the MassDOT roadway improvement
project is expected to begin in late 2019/early 2020.

Considering the substantial improvements being proposed along the Needham
Street corridor and to be consistent with the initiatives identified in the Needham
Street Area Vision Plan, a major focus of the mitigation to accommodate expected
project traffic is the provision of alternative modes of transportation. Northland has
focused on creating significant multi-modal opportunities for residents, customers,
employees at the site and for the public. The plan focuses specifically on pedestrian
and bicycle facilities and the introduction of substantial connections to the local and
regional transit opportunities through a robust shuttle bus system. Details of the
plan are outlined in this document, but Northland's approach is innovative and un-
matched by any project in the region.

Northland has engaged the Route 128 Business Council to assist the Project team
with potential local and regional shuttle connections to key transit hubs. Northland
is committed to providing strong connections to regional transit opportunities and
thus will be considering the most efficient ways to make these connections and
obtain high ridership by Project tenants, patrons, employees, and the general public.
The potential for shared shuttle activity among the Site and other developments,
businesses, and residences in the immediate vicinity will also be sought to promote
efficiency and high ridership.

Northland will work with MBTA to encourage enhanced bus transit opportunities in
the area. This will include exploring additional bus routing through the "Mobility
Hub” on-Site and additional or enhanced bus stops with covered waiting areas.

The Project will strive to strike a balance between accommodating Project needs and
discouraging single occupancy vehicle usage. The information outlined in the "Metro

Introduction



Transportation Impact and Access Study

Boston Perfect Fit Parking Initiative,” prepared by the Metropolitan Area Planning
Council, suggests that parking is often oversupplied for residential uses in the
region. In light of the study findings, the desire to provide and promote strong
mobility choices at the Site, and the inherent efficiencies in co-locating a mix of uses,
Northland is considering committing to lower parking ratios than those required
locally as a way to create a new mindset about driving to the Site. Given the
sensitivities around parking supply, Northland will continue to monitor parking
occupancy and attempt to limit the number of parking spaces to provide the
minimum number necessary for efficient Site operations. Northland will encourage
and promote the many mobility choices that will be available to access and navigate
the Project Site.

Based on current zoning in the City of Newton, the Site is currently zoned to allow
for up to 1.48 million sf of development consisting of all office space on Site. While
the as-of-right development of all office space is allowed and could be developed,
the proposed Project will have a much greater effect in achieving the goals outlined
by the City for the Needham Street corridor. The proposed Project will diversify the
land uses in the area and will help to develop a vibrant and desirable neighborhood
in ways that the as-of-right development would not achieve.

Study Methodology

The following transportation analysis has been performed in general conformance
with the Massachusetts Executive Office of Environmental Affairs (EEA)/Executive
Office of Transportation (EOT) guidelines. Prior to completing this study, VHB
completed a Traffic Scoping Letter (TSL) process with MassDOT to get buy-in on the
many facets of the traffic study. This study has been prepared based on that process
and agreement to the scope. VHB also consulted with City transportation staff on
traffic study requirements.

VHB prepared the traffic assessment in three stages. The first stage involved an
assessment of existing traffic conditions within the Project study area including an
inventory of existing roadway geometry; observations of traffic flow, including daily
and peak period traffic counts; a summary of existing public transit facilities in the
area; and a review of vehicular crash data.

The second stage of the study established the framework for evaluating the
transportation impacts of the proposed Project. Specific travel demand forecasts for
the Project were assessed along with future traffic demands on the study area
roadways due to projected background traffic growth and other proposed area
developments that may occur independent of the Project. The year 2025, a seven-
year time horizon, was selected as the design year for analysis for the preparation of
this traffic impact and access assessment in accordance with the standard industry
practices in Massachusetts.

1 “Metro Boston Perfect Fit Parking Initiative - Phase 1 Report: New Metrics and Models for Parking Supply and
Demand”, Metropolitan Area Planning Council, February 2017.
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The third and final stage of the study discusses possible measures to improve
existing and future traffic operations in the area and offsetting the traffic-related
impacts associated with the development of the proposed Project.

4 Introduction
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Existing Conditions

Evaluation of the transportation impacts associated with the Project requires an
understanding of the existing transportation conditions in the study area including;
an inventory of the traffic control, roadway, driveway, and intersection geometry in
the study area, the collection of daily and peak hour traffic volumes, a summary of
public transit options in the area, and a review of recent crash history. Each of these
elements is described in detail below.

Study Area

Based on VHB's knowledge of the area transportation network and the operational
characteristics of the Project as well as input from the City of Newton and MassDOT,
a study area comprised of the following intersections in Newton and Needham and
their approach roadways were selected for review:

Newton

> 1: Chestnut Street at Route 9 Westbound Service Road
> 2: Chestnut Street at Route 9 Eastbound Service Road
> 3: Chestnut Street at Elliot Street

> 4: Chestnut Street at Oak Street

> 5: Oak Street at Site Driveway

> 6: Needham Street at Oak Street / Christina Street

Existing Conditions



6

Transportation Impact and Access Study

>

>

>

7: Needham Street at South Site Driveway
8: Needham Street at Middle Site Driveway / Old TJ Maxx Driveway
9: Needham Street at North Site Driveway / Charlemont Street

10:
11:
12:
13:
14:
15:
16:
17:
18:
19:

Needham Street at Tower Road / Industrial Place
Needham Street at Jaconnet Street

Needham Street at Rockland Street

Needham Street at Columbia Avenue / Avalon Driveway
Winchester Street at Needham Street / Dedham Street
Winchester Street at Route 9 Eastbound Service Road
Winchester Street at Route 9 Westbound Service Road
Centre Street at Walnut Street

Nahanton Street at Winchester Street

Nahanton Street at Wells Avenue / JCC Driveway

Needham

>

>

20:
21
22:
23:
24:
25:
26:
27:

Highland Avenue at Riverside Street

Highland Avenue at Highland Terrace / Highland Circle

Highland Avenue at 2"¢ Avenue / Staples Driveway

Highland Avenue at Charles Street

Highland Avenue at Wexford Street

Highland Avenue at 1t Avenue / Riverside Community Health Driveway
Highland Avenue at I-95 Northbound Ramps

Highland Avenue at I-95 Southbound Ramps

The project location and study area intersections are shown in Figure 1 and the
observed existing geometry and traffic control at each study area intersection are
illustrated in Figure 2.

Existing Conditions
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Roadway Geometry

Descriptions of the study area roadways and intersections are provided below,
including descriptions of the existing lane configurations, traffic control at the study
intersections, and the roadway jurisdiction in this area.

Roadways

Needham Street

Needham Street runs from Winchester Street in the north and turns into Highland
Avenue at the Needham Town Line to the south. It is classified as an urban minor
arterial roadway and as it was the former layout of Route 128 it remains under
Massachusetts Department of Transportation (MassDOT) jurisdiction. Needham
Street runs in a generally north/south direction and consists of one travel lane in
each direction. A center two-way left-turn lane is shared between both directions of
travel along several portions of the corridor. There is no posted speed limit along
Needham Street. Exclusive turn lanes are provided at the signalized intersections
along the corridor. Sidewalks are provided along both sides of the road and
crosswalks are provided at major intersections. One route of MBTA bus route 59
travels along Needham Street. Land use along Needham Street is primarily
commercial.

It should be noted that the Needham Street / Winchester Street / Highland Avenue
corridor is currently in the final planning stages of a reconstruction project by
MassDOT2 The reconstruction project will enhance bicycle and pedestrian
accommodations along the corridor and improve traffic flow. A functional design
report (FDR) for the project was submitted in August 2017 and construction on the
project is expected to start in late 2019/early 2020. The project is described in detail
later in this report.

Winchester Street

Winchester Street begins at Nahanton Street in the south and turns into Centre
Street in the north after it intersects with Route 9. The segment from Nahanton
Street to Needham Street is classified as a major urban collector under City of
Newton jurisdiction while the segment from Needham Street to Route 9 is classified
as an urban minor arterial under MassDOT jurisdiction. Winchester Street runs in a
generally north/south direction and consists of one lane of travel in each direction.
The posted speed limit on the roadway is 30 mph. Sidewalks are provided on both
sides of the road for most of the length of the roadway, and crosswalks are provided
at major intersections. One route of MBTA bus route 52 travels along Winchester
Street. Land use along Winchester Street is mostly residential but includes more

2 Functional Design Report, Reconstruction of Highland Avenue, Needham Street, and Charles River Bridge;
MassDOT Project No. 606635; Submitted by Stantec Consulting Services, Inc.; August 2017.

9
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commercial usage toward the northern end of the corridor north of its intersection
with Needham Street.

Highland Avenue

Highland Avenue begins at Great Plain Avenue in the south and turns into Needham
Street at the Newton City Line to the north. Within the study area, Highland Avenue
is under MassDOT jurisdiction. The roadway within the study area is classified as a
minor urban arterial. Highland Avenue runs in a generally northeast/southwest
direction within the study area. Highland Avenue consists of one travel lane in each
direction northeast of 2nd Avenue, and consists of two lanes in each direction
southwest of 2nd Avenue. There is no posted speed limit within the study area along
Highland Avenue. Sidewalks are provided on both sides of the roadway and
crosswalks are provided at major intersections. Land use around Highland Avenue is
mainly commercial.

Oak Street

Oak Street runs between Needham Street in the southeast and Elliot Street in the
northwest. It is classified as a major urban collector under City of Newton jurisdiction
within the study area. Oak Street runs in a generally northwest/southeast direction
and consists of one lane for each direction of travel. There is no posted speed limit
on Oak Street. Sidewalks are provided on both sides of the roadway, and crosswalks
are provided at the Chestnut Street and Needham Street intersections. One route of
MBTA bus route 59 travels along Oak Street. Land use along Oak Street is a mixture
of commercial and residential.

Intersections

1: Chestnut Street at Route 9 Westbound Service Road

Chestnut Street and the Route 9 Westbound Service Road form a four-way
unsignalized intersection. Chestnut Street runs north/south, and the service road
intersects from the east and west. The service road provides access to Route 9
westbound. Each approach to the intersection consists of a single general-purpose
lane. The eastbound, westbound, and southbound approaches operate under STOP
control while the northbound approach is free-flowing. Sidewalks are provided
along the northern side of the intersection, and a crosswalk is provided across the
southbound approach of Chestnut Street. Land use around the intersection is
residential.

2: Chestnut Street at Route 9 Eastbound Service Road

Chestnut Street and the Route 9 Eastbound Service Road form a four-way
unsignalized intersection. Chestnut Street runs north/south, and the service road
intersects from the east and west. The service road provides access to Route 9
eastbound. Each approach to the intersection consists of a single general-purpose

Existing Conditions
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lane. The eastbound, westbound, and southbound approaches operate under STOP
control while the northbound approach is free-flowing. Sidewalks are provided
along the southern side of the intersection, and a crosswalk is provided across the
northbound approach of Chestnut Street. Land use around the intersection is
residential.

3: Chestnut Street at Elliot Street

Chestnut Street and Eliot Street form a four-way signalized intersection. Chestnut
Street runs north/south, and Eliot Street intersects from the east and west. Each
approach to the intersection consists of a single general-purpose lane under
signalized control. Sidewalks and crosswalks are available on all sides of the
intersection. MBTA bus route 59 has stops just south of the intersection on both
sides of Chestnut Street. Land use around the intersection is a mixture of commercial
and residential.

4: Chestnut Street at Oak Street

Chestnut Street and Oak Street form a four-way signalized intersection. Oak Street
runs north/south, and Chestnut Street intersects from the east and west. Each
approach to the intersection consists of a single general-purpose lane under
signalized control. Crosswalks and sidewalks are available on all sides of the
intersection. MBTA bus route 59 has stops on Oak Street on the northwest and
southwest corners of the intersection. Land use around the intersection is a mixture
of commercial and residential.

5: Oak Street at Site Driveway

Oak Street and the existing site driveway form a three-way unsignalized intersection
approximately 250 feet south of the intersection of Chestnut Street at Oak Street.
Oak Street travels north/south, and the site driveway connects to a large parking lot
and intersects with Oak Street from the east. Each approach to the intersection
consists of a single general-purpose lane. Oak Street operates under free flow while
the site driveway operates under STOP control. Sidewalks are provided along both
sides of Oak Street and there are no crosswalks at the intersection. Land use around
the intersection is a mixture of commercial and residential.

6: Needham Street at Oak Street / Christina Street

Needham Street, Oak Street, and Christina Street form a four-way signalized
intersection. Needham Street travels north/south, Oak Street intersects from the
west, and Christina Street intersects from the east. Oak Street and Christina Street
intersect Needham Street offset from each other. While Oak Street runs in a north-
south orientation through the previously described two intersections, prior to
approaching Needham Street the roadway curves to approach Needham Street from
the west. The northbound and southbound approaches from Needham Street
consist of a left-turn lane and a shared through/right-turn lane. The eastbound
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approach from Oak Street consists of a shared left-turn/through lane and a right-
turn lane. The westbound approach from Christina Street consists of a single
general-purpose lane. Sidewalks are provided along all sides of the intersection, and
crosswalks are provided across each approach except for the northbound approach
on Needham Street. Land use around the intersection is commercial. It should be
noted that a reconstruction project to properly align the Oak Street and Christina
Street approaches is in the final design stage and is expected to start construction in
2019. The project is described in detail later in this report.

7: Needham Street at South Site Driveway

Needham Street and a site driveway form a three-way unsignalized intersection. The
site driveway currently accesses a small parking lot and loading area for the former
mill building and is located approximately 250 feet north of the intersection of
Needham Street at Oak Street / Christina Street. Needham Street runs north/south,
and the site driveway intersects from the west. The northbound and southbound
approaches from Needham Street both consist of a single general-purpose lane with
a two-way left-turn lane in the center of the roadway. The eastbound approach from
the site driveway consists of a single general-purpose lane operating under STOP
control although no stop sign is present. Sidewalks are provided along both sides of
Needham Street and there are no crosswalks provided at the intersection. Land use
around the intersection is commercial.

8: Needham Street at Middle Site Driveway / Old TJ Maxx Driveway

Needham Street, and two driveways form a four-way unsignalized intersection.
Needham Street runs north/south, and the driveways intersect from the east and
west. The driveway from the west currently provides access to the southern portion
of the Marshalls Plaza parking lot adjacent to AAA, and the driveway from the east is
in-only (one-way away from the intersection) and provides access to the location of
a former TJ Maxx (260 Needham Street). The northbound and southbound
approaches from Needham Street both consist of a single general-purpose lane with
a two-way left-turn lane in the center of the roadway. The eastbound driveway
consists of a single general-purpose lane operating under STOP control although no
stop sign is present. Sidewalks are provided along both sides of Needham Street
and there are no crosswalks provided at the intersection. Land use around the
intersection is commercial. It should be noted that the Middle Site Driveway is
proposed to be eliminated with the current Site plan and therefore this intersection
is proposed to become a three-way intersection under Build Conditions.

9: Needham Street at North Site Driveway / Charlemont Street

Needham Street, Charlemont Street and a site driveway form a four-way
unsignalized intersection. Needham Street runs north/south, and Charlemont Street
and the site driveway intersect from the east and west, respectively. Charlemont
Street and the site driveway intersect Needham Street slightly offset from each
other. The northbound and southbound approaches from Needham Street both
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consist of a general-purpose lane with a two-way left-turn lane in the center of the
roadway. The eastbound and westbound approaches, from the site driveway and
Charlemont Street respectively, both consist of a single general-purpose lane
operating under STOP control, although neither approach has a stop sign. MBTA bus
route 59 has stops on Needham Street in both directions on the south side of the
intersection. Sidewalks are provided along both sides of Needham Street and there
are no crosswalks provided at the intersection. Land use around the intersection is
commercial.

10: Needham Street at Tower Road / Industrial Place

Needham Street, Tower Road, and Industrial Place form a four-way unsignalized
intersection. Needham Street runs north/south, and Tower Road and Industrial Place
intersect from the west and east, respectively, but are offset from each other. All
approaches to this intersection consist of single general-purpose lanes. Needham
Street operates under free flow while Tower Road and Industrial Place operate under
STOP control, although no stop signs are present. Sidewalks are present on all sides
of the intersection, and crosswalks are present on all approaches except for the
southbound approach from Needham Street. Land use around the intersection is
commercial.

11: Needham Street at Jaconnet Street

Needham Street and Jaconnet Street form a three-way unsignalized intersection.
Needham Street runs north/south, and Jaconnet Street intersects from the east. All
approaches to this intersection consist of single general-purpose lanes. Needham
Street operates under free flow while Jaconnet Street operates under STOP control,
although no stop sign is present. MBTA bus route 59 has stops on either side of
Needham Street just south of the intersection. Sidewalks are provided on both sides
of Needham Street, and a crosswalk is provided across the westbound approach
from Jaconnet Street. Land use around the intersection is commercial.

12: Needham Street at Rockland Street

Needham Street and Rockland Street form a three-way unsignalized intersection.
Needham Street runs north/south, and Rockland Street intersects from the east. All
approaches to this intersection consist of single general-purpose lanes while a two-
way left-turn lane is provided in the center of Needham Street. Needham Street
operates under free flow while Rockland Street operates under STOP control,
although no stop sign is present. Sidewalks are provided on both sides of Needham
Street, and a crosswalk is provided across the westbound approach from Rockland
Street. Land use around the intersection is commercial.

13: Needham Street at Columbia Avenue / Avalon Driveway

Needham Street, Columbia Avenue, and a driveway form a four-way signalized
intersection. Needham Street runs north/south, and Columbia Avenue and the
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driveway intersection from the east and west, respectively. The driveway provides
access to the Avalon at Newton Highlands residential development. The northbound
and southbound approaches from Needham Street consist of a left-turn lane and a
shared through/right-turn lane. The eastbound approach from Columbia Avenue
consists of a shared left-turn/through lane and a right-turn lane. The westbound
approach from the driveway consists of a single general-purpose lane. MBTA bus
route 59 has stops on either side of Needham Street just south of the intersection.
Sidewalks are provided on all sides of the intersection, and a crosswalk is provided
across each side of the intersection except the northbound approach from Needham
Street. Land use around the intersection is commercial.

14: Winchester Street at Needham Street / Dedham Street

Needham Street, Dedham Street, and Winchester Street intersect to form a four-way
signalized intersection. Winchester Street runs north/south, Dedham Street
intersects from the east, and Needham Street intersects from the west due to a bend
on the approach to Winchester Street. The northbound approach from Winchester
Street and westbound approach from Dedham Street consist of a single general-
purpose lane. The southbound approach from Winchester Street consists of a shared
left-turn/through lane and a channelized right-turn lane under YIELD control. The
eastbound approach from Needham Street consists of an exclusive left-turn lane, a
shared left-turn/through lane, and an exclusive right-turn lane (onto Winchester
Street). MBTA bus route 52 has stops on either side of Winchester Street just south
of the intersection. Sidewalks are provided on all sides of the intersection, and a
crosswalk is provided across each approach to the intersection except the
westbound approach from Needham Street. Land use around the intersection is a
mixture of commercial and residential.

15: Winchester Street at Route 9 Eastbound Service Road

Winchester Street and the Route 9 Eastbound Service Road form a three-way
unsignalized intersection. Winchester Street runs north/south, and the service road
intersects from the east. All approaches to this intersection consist of single general-
purpose lanes, although the roadways are very wide and sometimes vehicles waiting
to turn create separate queueing lanes. Winchester Street operates under free flow
while the service road operates under STOP control. Sidewalks are provided on both
sides of Winchester Street and on the south side of the service road, and a crosswalk
is provided across the westbound approach from the service road. Land use around
the intersection is residential.

16: Winchester Street at Route 9 Westbound Service Road

Winchester Street and the Route 9 Westbound Service Road form a four-way
unsignalized intersection. Winchester Street runs north/south, and the service road
intersects from the east and west. The westbound service road is one-way
approaching the intersection while the eastbound service road is two-way between
Floral Street and Winchester Street only, allowing exiting vehicles from Floral Street

Existing Conditions



15

Transportation Impact and Access Study

to access Winchester Street. The southbound Winchester Street and eastbound
service road approaches to the intersection consist of single general-purpose lanes
while the northbound Winchester Street approach consists of a left-turn lane and a
through lane and the westbound service road approach consists of a shared left-
through lane and an exclusive right-turn lane. Winchester Street operates under free
flow while the service road operates under STOP control. Sidewalks are provided
along both sides of Winchester Street and the north side of the service road west of
the intersection. Crosswalks are provided across the eastbound and westbound
approaches from the service road. Land use around the intersection is residential.

17: Centre Street at Walnut Street

Centre Street and Walnut street form a four-way signalized intersection. Centre
Street runs northeast/southwest, and Walnut Street intersects from the northwest
and southeast. The northeastbound approach from Centre Street and the
southeastbound approach from Walnut Street consist of a left-turn lane and shared
through/right-turn lane. The northwestbound approach from Walnut Street and the
southwestbound approach from Centre Street consist of single general-purpose
lanes. MBTA bus route 52 has stops on Centre Street on the northern and southern
corners of the intersection. Sidewalks and crosswalks are provided on all sides of this
intersection. Land use around the intersection is residential and commercial.

18: Nahanton Street at Winchester Street

Winchester Street and Nahanton Street form a three-way signalized intersection.
Nahanton Street runs east/west, and Winchester intersects from the north. The
eastbound approach from Nahanton Street consists of a left-turn lane and a through
lane. The westbound approach from Nahanton Street consists of a single general-
purpose lane. The southbound approach from Winchester Street consists of a left-
turn lane and a right-turn lane. Sidewalks are provided along both sides of
Winchester Street. A faded crosswalk is provided across the Winchester Street
southbound approach. Land use at this intersection a mixture of agriculture and
undeveloped land.

19: Nahanton Street at Wells Avenue / JCC Driveway

Nahanton Street, Wells Avenue, and a driveway form a four-way signalized
intersection. Nahanton Street runs east/west, and Wells Avenue and the driveway
intersect from the south and north, respectively. The driveway provides access to the
Jewish Community Center complex and Wells Avenue provides access to the Wells
Business Park. The eastbound approach from Nahanton Street consists of a left-turn
lane, a through lane, and a right-turn lane. The westbound approach from Nahanton
Street and southbound approach from the driveway consist of a left-turn lane and a
shared through/right-turn lane. The northbound approach from Wells Avenue
consists of a shared left-turn/through lane and a channelized right-turn lane under
YIELD control. Sidewalks are provided along both sides of Wells Avenue, the east
side of the driveway, and the south side of Nahanton Street west of the intersection.
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No crosswalks are provided at this intersection. Land use at this intersection is
mainly commercial and institutional.

20: Highland Avenue at Riverside Street

Highland Avenue and Riverside Street form a three-way unsignalized intersection.
Highland Avenue runs northeast/southwest, and Riverside Street intersects from the
southeast. Each approach to this intersection consists of a single general-purpose
lane. Highland Avenue operates under free flow and Riverside Street operates under
STOP control, although no stop sign is present. Sidewalks are provided on all sides
of the intersection and no crosswalks are provided. Land use around the intersection
is mainly commercial and residential.

21: Highland Avenue at Highland Terrace / Highland Circle

Highland Avenue, Highland Terrace, and Highland Circle form a four-way
unsignalized intersection. Highland Avenue runs northeast/southwest, and Highland
Terrace and Highland Circle intersect from the southeast and northwest,
respectively. Each approach to this intersection consists of a single general-purpose
lane. Highland Avenue operates under free flow and Highland Terrace and Highland
Circle operate under STOP control, although no stop signs are present. Sidewalks are
provided on both sides Highland Avenue and Highland Terrace and a crosswalk is
provided across the northwestbound approach from Highland Terrace. Land use
around the intersection is mainly commercial and residential.

22: Highland Avenue at 2" Avenue / Staples Driveway

Highland Avenue, 2" Avenue, and a driveway form a signalized four-way
intersection. Highland Avenue runs east/west, and 2" Avenue and the driveway
intersection from the south and north, respectively. The driveway provides access to
Staples and Petco. The eastbound and westbound approaches from Highland
Avenue consist of a shared through/left-turn lane and a shared through/right-turn
lane. The northbound approach from 2" Avenue consists of a left-turn lane, a
shared through/left-turn lane, and a right turn lane. The southbound approach from
the driveway consists of a shared left-turn/through lane and a right-turn lane.
Sidewalks are provided on both sides of Highland Avenue and the east side of 2"
Avenue, and crosswalks are provided on all approaches except the eastbound
approach from Highland Avenue. Land use in the area is mainly commercial.

23: Highland Avenue at Charles Street

Highland Avenue and Charles Street form a three-way unsignalized intersection.
Highland Avenue runs east/west, and Charles Street intersects from the north. The
eastbound approach from Highland Avenue consists of a shared left-turn/through
lane and a through lane. The westbound approach from Highland Avenue consists
of a through lane and a shared through/right-turn lane. The southbound approach
from Charles Street consists of a single general-purpose lane. Highland Avenue
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operates under free flow and Charles Street operates under STOP control, although
no stop sign is present. Sidewalks are provided on both sides of Highland Avenue
and no crosswalks are provided. Land use around the intersection is commercial.

24: Highland Avenue at Wexford Street

Highland Avenue and Wexford Street form a three-way unsignalized intersection.
intersection. Highland Avenue runs east/west, and Wexford Street intersects from
the north. The eastbound approach from Highland Avenue consists of a shared left-
turn/through lane and a through lane. The westbound approach from Highland
Avenue consists of a through lane and a shared through/right-turn lane. The
southbound approach from Wexford Street consists of a single general-purpose
lane. Highland Avenue operates under free flow and Wexford Street operates under
STOP control, although no stop sign is present. Sidewalks are provided on all sides
of the intersection and no crosswalks are present. Land use around the intersection
is commercial.

25: Highland Avenue at 1%t Avenue / Riverside Community Care Driveway

Highland Avenue, 1%t Avenue, and a driveway form a four-way unsignalized
intersection. Highland Avenue runs east/west, and 1%t Avenue and the driveway
intersect from the south and north respectively. The driveway provides access to a
small parking lot for Riverside Community Care. The eastbound and westbound
approaches from Highland Avenue consist of a through lane and shared
through/right-turn lane. The northbound and southbound approaches, from 1¢
Avenue and the driveway respectively, consist of a single general-purpose lane. The
northbound and southbound approaches are right-in/right-out and movements
across Highland Avenue are restricted. Highland Avenue operates under free flow
while the driveway and 1% Avenue operate under STOP control, although no stop
sign is present at the driveway. Sidewalks are provided on both sides of Highland
Avenue and 1%t Avenue, and a crosswalk is provided across the westbound approach
on Highland Avenue. Land use in the area is mainly commercial.

It should be noted that the intersection of Highland Avenue at 15t Avenue / Riverside
Community Care Driveway was recently reconstructed as a signalized intersection to
allow left-turns out of 15t Avenue. However, the existing traffic counts were
conducted in 2017 before construction was completed.

26: Highland Avenue at I-95 Northbound Ramps

The interchange ramps for I-95 Northbound intersect with Highland Avenue,
forming a four-way unsignalized intersection. Highland Avenue runs east/west, and
the I-95 Northbound on/off ramps intersect from the north and south. The
northbound and southbound approaches are right-in/right-out and movements
across Highland Avenue are restricted. The eastbound approach from Highland
Avenue consists of two through lanes and a right-turn lane operating under free
flow. The westbound approach from Highland Avenue consists of a through lane
and a shared through/right-turn lane operating under free flow. The northbound
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and southbound approaches from I-95 both consist of right turn lanes operating
under YIELD control. Sidewalks are provided along both sides of Highland Avenue
and crosswalks are provided across the northbound and southbound approaches.
Land use around the interchange is commercial.

It should be noted that a reconstruction of the interchange was recently completed,
as of January 2018. The project included reconstruction of the ramps and of the
Highland Avenue bridge over [-95 as well as a new interchange at Kendrick Street
approximately three-fourths of a mile south of Highland Avenue as part of the I-95
add-a-lane project.

27: Highland Avenue at I-95 Southbound Ramps

The interchange ramps for Route I-95 Southbound intersect with Highland Avenue,
forming a four-way unsignalized intersection. Highland Avenue runs east/west, and
the 1-95 Southbound on/off ramps intersect from the north and south. The
northbound and southbound approaches are right-in/right-out and movements
across Highland Avenue are restricted. The westbound approach from Highland
Avenue consists of two through lanes and a right-turn lane operating under free
flow. The eastbound approach from Highland Avenue consists of a through lane
and a shared through/right-turn lane operating under free flow. The northbound
and southbound approaches from I-95 both consist of right turn lanes operating
under YIELD control. Sidewalks are provided along both sides of Highland Avenue
and crosswalks are provided across the northbound and southbound approaches.
Land use around the interchange is commercial.

It should be noted that a reconstruction of the interchange was recently completed,
as of January 2018. The project included reconstruction of the ramps and of the
Highland Avenue bridge over I-95 as well as a new interchange at Kendrick Street
approximately three-fourths of a mile south of Highland Avenue as part of the I-95
add-a-lane project.

Traffic Volumes

Traffic volumes for a portion of the study area roadways and intersections were
collected by Stantec in April-May 2017 for the Functional Design Report (FDR) of the
reconstruction of Highland Avenue and Needham Street. These counts were used by
VHB to provide consistency in the existing conditions analysis between the
Needham Street FDR and this traffic study. Traffic volumes at additional intersections
not included in Needham Street FDR were collected by VHB in October 2017. This
time of year was specifically chosen to capture conditions in Newton when schools
were in operation and typical commuter traffic was present on the study area
roadways as well as after the Elliot Street bridge over the Charles River was
reopened to traffic. In addition, traffic volumes at the I-95 on/off ramps at Highland
Avenue were conducted in January-February 2018, after reconstruction was mostly
completed of the I-95 ramps and the Highland Avenue bridge over I-95.
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Peak-period turning movement and classification (TMC) counts were collected at the
study area intersections on a typical weekday from 7:00 PM to 9:00 AM and 4:00 PM
to 6:00 PM, and on a typical Saturday from 11:00 AM to 2:00 PM. These time periods
were selected so that the combined peak periods for the roadway and Project Site
activity would be evaluated. Based on the TMCs, the weekday morning peak period
generally occurs from 8:00 AM to 9:00 AM, the weekday evening peak period
generally occurs from 4:30 PM to 5:30 PM, and the Saturday midday peak period
occurs from 12:15 PM to 1:15 PM.

In addition, automatic traffic (ATR) counts were conducted for a continuous 48-hour
period over two typical weekdays. These counts were conducted on Highland
Avenue, Needham Street, and Winchester Street in April-May 2017 for the Needham
Street FDR, and on Oak Street in October 2017. In addition, a continuous 24-hour
ATR was conducted on Needham Street on a typical Saturday in October 2017. The
observed traffic volumes are summarized in Table 1 and adjusted to reflect 2018
conditions. All traffic count data is included in Appendix A.
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Table 1 Observed Traffic Volumes
Weekday Weekday Morning Weekday Evening Saturday Saturday Midday
Daily @ Peak Hour Peak Hour Daily Peak Hour
K Dir. K Dir. K Dir.
Location Vol. Vol.®  Factor¢ Dist.? Vol Factor  Dist. Vol. Vol. Factor  Dist.
Needham Street - NB NB NB
North of Oak Street 20,500 1,365 6.7% 54% 1,425 7.0% 55% 19,600 1,690 8.6% 51%
Winchester Street - NB NB
North of Needham 25,700 2,065 8.0% 56% 1,955 7.6% 53% n/a
Street
Highland Avenue - EB WB
West of 2"d Avenue 28,000 1,855 6.6% 50% 2,075 7.4% 75% n/a
Oak Street - WB EB
West of Needham 9,600 780 8.1% 54% 800 8.3% 54% n/a
Street
Source: VHB/Stantec; Based on automatic traffic recorder (ATR) counts conducted in April-May 2017 and October 2017.
a Average Daily Traffic (ADT) volume, expressed in vehicles per day
b Peak period traffic volumes expressed in vehicles per hour
C Represents the percent daily traffic which occurs during the peak hour
d Directional distribution of peak hour traffic
Note: Peak hours do not necessarily coincide with the peak hours of turning movement counts.
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As shown in Table 1, Needham Street north of Oak Street carries approximately
20,500 vehicles on a typical weekday with the peak hours accounting for 6.7 percent
(morning peak hour) and 7.0 percent (evening peak hour) of the weekday daily
traffic flow. On a typical Saturday, Needham Street north of Oak Street carries
approximately 19,600 vehicles with the midday peak hour accounting for 8.6 percent
of the Saturday daily traffic flow. Traffic flow along Needham Street is heavier in the
northbound direction during all peak periods.

Winchester Street north of Needham Street carries approximately 25,700 vehicles on
a typical weekday with the peak hours accounting for 8.0 percent (morning peak
hour) and 7.6 percent (evening peak hour) of the weekday daily traffic flow. Traffic
flow along Winchester Street is heavier in the northbound direction during both
peak periods.

Highland Avenue west of 2"¢ Avenue carries approximately 28,000 vehicles on a
typical weekday with the peak hours accounting for 6.6 percent (morning peak hour)
and 7.4 percent (evening peak hour) of the weekday daily traffic flow. Traffic flow
along Highland Avenue is evenly distributed between the eastbound and westbound
directions during the weekday morning peak hour and is heavier in the westbound
direction during the weekday evening peak hour.
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Oak Street west of Needham Street carries approximately 9,600 vehicles on a typical
weekday with the peak hours accounting for 8.1 percent (morning peak hour) and
8.3 percent (evening peak hour) of the weekday daily traffic flow. Traffic flow along
Oak Street is heavier in the westbound direction during the weekday morning peak
hour and heavier in the eastbound direction during the weekday evening peak hour.
It should be noted that the ATR along Oak Street was collected closer to Needham
Street than Chestnut Street, on the portion of the roadway that runs in an east-west
orientation.

Seasonal Adjustment

The traffic data collected for the study area was obtained during the months of
January, February, April, May, and October. To quantify the seasonal variation of
traffic volumes in the area, historic traffic data available from MassDOT were
reviewed. Specifically, 2017 monthly traffic volumes were reviewed at MassDOT
permanent counting stations along I-90 and I-95 in Newton, Needham, and
Wellesley. Multiple count stations on I-90 and I-95 were reviewed in order to get an
accurate representation of seasonal traffic volumes in the region. Based on the
review, traffic volumes in April, May, and October are slightly higher than average
month conditions while traffic volumes in January and February are slightly lower
than average months conditions by approximately six-percent and nine-percent,
respectively. To present a conservative analysis, the April, May, and October
observed traffic volumes were not adjusted while the January and February observed
traffic volumes were adjusted by six-percent and nine-percent, respectively. The
seasonal adjustment factors are included in Appendix A.

The 2017 counts were also adjusted to represent 2018 Existing conditions based on
a historical growth rate described in detail later in this report. The resulting 2018
Existing Conditions weekday morning, weekday evening, and Saturday midday peak
hour traffic volumes are shown in Figures 3, 4 and 5, respectively.
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Pedestrian and Bicycle Facilities

Varying level of pedestrian and bicycle facilities are provided in the study area. Sidewalks
are provided on both sides of all major roadways in the study area, except in the
Nahanton Street area. Crosswalks are provided at all signalized intersections, except the
intersection of Nahanton Street at Wells Avenue, and mid-block crossings are provided
on Needham Street north of Charlemont Street and south of Industrial Place. No on-
road bicycle facilities are currently provided in the study area.

Adjacent to the Site is the Upper Falls Greenway, an off-road, multi-use path. The Upper
Falls Greenway parallels Needham Street and runs for approximately one-mile, from
Easy Street in the northeast to the Charles River in the southwest with a spur connecting
to Needham Street south of the Newton Nexus development. The Upper Falls Greenway
is on the site of a former railroad bed and opened to the public in 2016. An additional
multi-use path is located in Needham on land owned and operated by the Department
of Conservation and Recreation (DCR). The path parallels the Charles River and runs from
Highland Avenue to 4" Avenue.

In Summer 2018, the City of Newton entered into a bike-sharing agreement with
Limebike, a California based bike sharing system. Limebike uses a dock-less system
where bikes can be picked up and dropped off at any location in the City or in
neighboring municipalities that also have contracts with Limebike. Customers use
smartphones to unlock the bikes, and unlike the BlueBike bike-sharing system in
neighboring Brookline and Boston, customers do not need to pick up or return bikes
at designated bike-docking locations. To start off the bike-sharing program, over
250 dock-less bikes were places around the City of Newton.

As mentioned previously, The Highland Avenue / Needham Street / Winchester Street
corridor redesign and construction is expected to start in late 2019/early 2020. The
reconstruction of the corridor will include both pedestrian and bicycle enhancements.
Some of the pedestrian accommodations will include reconstructed sidewalks, additional
mid-block crossings with rectangular rapid flashing beacons (RRFBs), and leading
pedestrian intervals at the signalized intersections, while the bicycle improvements will
result in a continuous combination of on-road and off-road bicycle accommodations
throughout the length of the entire corridor in both directions. In addition, two new
cantilevered sidewalks for shared pedestrian and bicycle use will be built onto each side
of the Needham Street / Highland Avenue bridge over the Charles River, providing
separated spaces for pedestrian and bicycles away from vehicles on the bridge.

All proposed pedestrian and bicycle facilities by the Project will tie into the existing and
proposed network to enhance multi-modal mobility in the local area. Proposed
pedestrian and bicycle enhancements connected with the Project are described in detail
later in this report. A link to the MassDOT project page is provided below and the
MassDOT roadway design plans are included in Appendix A:

https://hwy.massdot.state.ma.us/Projectinfo/Main.asp? ACTION =ViewProject& PROJECT
NO=606635#

Existing Conditions
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Public Transportation

Public transportation in Newton and Needham is provided by the Massachusetts Bay
Transportation Authority (MBTA). The proposed development is directly served by
one MBTA bus route; Bus Route #59. Additional service within close proximity of the
Site include the MBTA's Bus Route #52, the D Branch of the Green Line, and the
Needham Line of the commuter rail. Figure 6 displays the existing public
transportation services provided in the study area. Descriptions of each transit
service is provided below and detailed maps and schedules can be found in
Appendix A.

>

Bus Route 59 travels between Watertown Square in Watertown and Needham
Junction in Needham via Newton. Stops are provided directly in front of the Site
on Needham Street and on Oak Street. Approximately half of the scheduled trips
on Bus Route 59 travel down Needham Street serving the Site directly. The
remaining scheduled trips travel down Elliot Street and Chestnut Street, with the
closest stop to the Site at the intersection of Oak Street and Chestnut Street,
approximately 250 feet from the Site. Bus Route 59 runs seven days a week and
during peak periods has a frequency of approximately 30-40 minutes. Bus Route
59 provides connections to the D Branch of the Green Line at Newton Highlands,
to the Needham Line of the commuter rail at Needham Highlands, Needham
Center, and Needham Junction, and to the Worcester Line of the commuter rail at
Newtonville.

Bus Route 52 travels between Watertown Yard in Watertown and the Dedham
Mall in Dedham via Newton. The nearest stop to the Site is on Winchester Street,
approximately 0.5 miles east of the Site. Similar to Bus Route 59, not all of the
scheduled trips travel via Winchester Street. Approximately 5-6 scheduled trips a
day travel via Winchester Street and the remainder travel via Dedham Street and
Parker Street, approximately one mile east of the Site. Bus Route 59 runs five days
a week, Monday through Friday, and during peak periods has a frequency of
approximately 30-45 minutes.

The D branch of the Green Line connects Newton with Brookline and Boston and
travels from Riverside in Newton to Government Center in Downtown Boston.
The nearest stops to the Site on the D branch of the Green Line are Newton
Highlands, approximately one-mile northeast of the Site on Walnut Street, and
Elliot, approximately one-mile north of the Site on Route 9. Service is provided
seven days a week and runs approximately every six-to-eight minutes during
peak hours.

The Needham Line of the MBTA Commuter Rail travels between Needham
Heights and Back Bay Station and South Station in Boston. The nearest stop to
the Site is Needham Heights, approximately 1.5-miles south of the Site on
Highland Avenue. Service is provided six days a week, Monday through Saturday,
and during peak periods service is provided every 30-50 minutes in peak
directions.

Existing Conditions
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Private Shuttle Service

In addition to the MBTA, a private shuttle service is provided in the area by the 128
Business Council. The 128 Business Council operates the Needham Shuttle between
the Newton Highlands T Station on the Green Line and different companies in and
around the Needham Crossing area that are members of the 128 Business Council.
The Needham Shuttle runs Monday through Friday and makes seven departures in
the morning from Newton Highlands to Needham Crossing and six departures in the
evening from Needham Crossing to Newton Highlands. Service is provided
approximately every 25-40 minutes between 6:25 AM and 9:20 AM and
approximately every 30-60 minutes between 3:40 PM and 6:40 PM. Fares are free for
employees who work at member companies and are $4 per ride for non-members.
The Needham Shuttle travels down Needham Street in front of the Site and the
closest stop currently is at 320 Needham Street.

Crash History

A detailed crash analysis was conducted to identify potential vehicle accident trends
and/or roadway deficiencies in the traffic study area. The most current vehicle
accident data for the traffic study area intersections were obtained from MassDOT
for the years 2011 to 2015. The MassDOT database is comprised of crash data from
the Massachusetts Registry of Motor Vehicles (RMV) Division primarily for use in
traffic studies and safety evaluations. Data files are provided for an entire city or
town for an entire year, though it is possible that some crash records may be
omitted either due to individual crashes not being reported, or the city crash records
not being provided in a compatible format for RMV use. A summary of the study
intersections vehicle accident history based on the available RMV data is presented
in Table 2 and the detailed crash data is provided in Appendix A.

Crash rates are calculated based on the number of accidents at an intersection and
the volume of traffic traveling through that intersection on a daily basis. Rates that
exceed MassDOT's average for accidents at intersections in the MassDOT district in
which the town or city is located could indicate safety or geometric issues for a
particular intersection. For our study area, the calculated crash rates were compared
to MassDOT's District 6 average, as Newton and Needham are located in District 6.
In District 6, the average crash rate is 0.70 for signalized intersections and 0.53 for
unsignalized intersections. These rates imply that, on average, 0.70 accidents
occurred per million vehicles entering signalized intersections throughout District 6
and 0.53 accidents occurred per million vehicles entering unsignalized intersections
in District 6. It should be noted that the location for some accidents cannot be
precisely determined from the database. These locations typically involve
interchange intersections. Additionally, some accidents may have occurred but were
either not reported or not included in the database, and therefore not considered.

Existing Conditions
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Table 2 Vehicular Crash Summary (2011-2015)

8: Needham Street at 9: Needham Street at

1: Chestnut Street at 2: Chestnut Street at 3: Chestnut Street  4: Chestnut Street  5: Oak Street at  6: Needham Street at Oak 7: Needham Street at ~ TJ Maxx Driveway / Charlemont Street /

Route 9 WB Service Road Route 9 EB Service Road at Elliot Street at Oak Street Site Driveway Street / Christina Street  South Site Driveway  Middle Site Driveway North Site Driveway
Signalized? No No Yes Yes No Yes No No No
MassDOT Average Crash Rate 0.52 0.52 0.71 0.71 0.52 0.71 0.52 0.52 0.52
Calculated Crash Rate 0.16 0.11 0.70 0.86 0.06 0.79 0.19 0.51 115
Exceeds Average? No No No Yes No Yes No No Yes
Year
2011 0 0 6 2 0 10 0 0 9
2012 0 0 4 4 0 5 1 6 5
2013 2 2 7 1 0 8 1 4 8
2014 1 1 4 4 0 6 2 3 6
2015 2 0 2 4 1 7 2 2 7
Total 5 3 23 15 1 36 6 15 35
Collision Type
Angle 2 1 13 1 0 9 2 5 17
Head-on 0 0 1 0 0 1 1 0 1
Rear-end 0 1 2 0 0 12 1 1 8
Rear-to-rear 0 0 0 1 0 0 1 2 1
Sideswipe, opposite direction 0 0 1 1 0 2 0 1 0
Sideswipe, same direction 0 0 3 3 0 7 0 4 1
Single Vehicle Crash 3 1 1 4 0 5 0 1 5
Not reported 0 0 2 5 1 0 1 1 2
Severity
Fatal Injury 0 0 0 0 0 0 0 0 0
Non-Fatal Injury 0 1 10 1 0 11 2 1 8
Property Damage Only 4 2 10 6 1 24 2 12 23
Not Reported 1 0 3 8 0 1 2 2 4
Time of day
Weekday ,7:00 AM - 9:00 AM 0 0 0 2 0 3 0 0 0
Weekday, 4:00 — 6:00 PM 1 0 2 3 0 7 2 3 5
Saturday 11:00 AM — 2:00 PM 1 0 1 0 0 0 0 1 1
Weekday, other time 1 3 16 9 1 20 4 7 24
Weekend, other time 2 0 4 1 0 6 0 4 5
Pavement Conditions
Dry 1 3 16 8 0 27 6 14 28
Wet 1 0 3 3 1 9 0 1 7
Snow 0 0 3 1 0 0 0 0 0
Ice 3 0 0 0 0 0 0 0 0
Slush 0 0 0 1 0 0 0 0 0
Not reported 0 0 1 2 0 0 0 0 0
Non-Motorist (Bike, Pedestrian) 0 1 1 0 0 5 0 0 4

Source: Crash data was obtained from MassDOT Crash Portal, accessed in November 2017.
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Table 2 Vehicular Crash Summary (2011-2015) (Continued)

10: Needham Street 13: Needham 14: Winchester Street 15: Winchester 16: Winchester 18: Nahanton Street

at Tower Road / 11: Needham Street 12: Needham Street Street at at Dedham Street / Street at Route 9 Street at Route 9 17: Centre Street at Wells Avenue /

Industrial Place at Jaconnet Street  at Rockland Street Columbia Avenue Needham Street EB Ramps WB Ramps at Walnut Street Winchester Street
Signalized? No No No Yes Yes No No Yes Yes
MassDOT Average Crash Rate 0.52 0.52 0.52 0.71 0.71 0.52 0.52 0.71 0.71
Calculated Crash Rate 0.70 0.32 0.65 1.18 0.97 041 0.19 1.04 043
Exceeds Average? Yes No Yes Yes Yes No No Yes No
Year
2011 9 3 3 6 3 1 6 4
2012 4 0 2 4 5 1 1 3 2
2013 3 2 3 7 5 3 11 6
2014 2 3 5 12 12 7 0 7 4
2015 3 1 5 4 8 3 3 13 4
Total 23 9 18 33 39 19 8 40 20
Collision Type
Angle 8 1 8 8 11 11 4 8 9
Head-on 1 0 3 0 0 0 0 1 2
Rear-end 7 3 5 11 12 3 3 10 7
Rear-to-rear 1 0 0 2 2 0 0 0 0
Sideswipe, opposite direction 0 0 0 1 1 1 0 2 0
Sideswipe, same direction 2 1 1 4 5 1 0 10 0
Single Vehicle Crash 2 4 0 6 6 1 1 8 0
Not reported 2 0 1 1 2 2 0 1 2
Severity
Fatal Injury 0 0 0 0 0 0 0 0 0
Non-Fatal Injury 3 3 8 13 9 6 3 9 9
Property Damage Only 18 5 8 16 26 12 5 25 9
Not Reported 2 1 2 4 4 1 0 6 2
Time of day
Weekday ,7:00 AM - 9:00 AM 0 1 1 3 1 5 2 2 5
Weekday, 4:00 — 6:00 PM 2 0 3 6 6 3 1 6 3
Saturday 11:00 AM - 2:00 PM 1 0 0 1 1 0 1 2 0
Weekday, other time 16 8 12 21 24 11 3 21 10
Weekend, other time 4 1 2 2 7 0 1 9 2
Pavement Conditions
Dry 16 7 15 22 31 15 6 31 12
Wet 5 2 2 9 3 1 2 5 6
Snow 0 0 0 1 2 0 0 1 0
Ice 0 0 0 0 2 0 0 0 0
Slush 0 0 0 0 0 0 0 0 0
Not reported 2 0 1 1 1 3 0 3 2
Non-Motorist (Bike, Pedestrian) 1 1 1 4 3 3 1 2 2

Source: Crash data was obtained from MassDOT Crash Portal, accessed in October 2017.
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Table 2 Vehicular Crash Summary (2011-2015)

21: Highland Avenue
19: Nahanton Street 20: Highland Avenue at Highland Terrace /  22: Highland Avenue 23: Highland Avenue 24: Highland Avenue 25: Highland Street 26: Highland Avenue 27: Highland Avenue

at Winchester Street  at Riverside Street Highland Circle at 2" Avenue at Charles Street at Wexford Street at 1% Avenue atI-95 NB Ramps?  atI-95 SB Ramps ?
Signalized? Yes No No Yes No No No No No
MassDOT Average Crash Rate 0.71 0.52 0.52 0.71 0.52 0.52 0.52 0.52 0.52
Calculated Crash Rate 0.49 0.58 0.45 0.51 0.24 0.74 0.64 0.53 0.13
Exceeds Average? No Yes No No No Yes Yes Yes No
Year
2011 2 6 2 5 0 8 7 6 1
2012 4 2 0 7 3 8 4 8 2
2013 5 4 2 8 2 6 8 5 3
2014 5 4 5 1 2 6 11 3 2
2015 1 3 6 5 4 9 4 10 0
Total 17 19 15 26 11 37 34 32 8
Collision Type
Angle 6 5 8 5 5 17 10 1 0
Head-on 2 0 1 1 0 1 2 0 0
Rear-end 1 10 5 7 3 12 12 28 7
Rear-to-rear 0 0 0 0 1 0 0 0 0
Sideswipe, opposite direction 1 2 1 1 0 0 0 0 0
Sideswipe, same direction 1 0 0 10 0 6 8 0 1
Single Vehicle Crash 6 2 0 1 2 1 2 1 0
Not reported 0 0 0 1 0 0 0 2 0
Severity
Fatal Injury 0 0 0 0 0 0 0 0 0
Non-Fatal Injury 8 2 3 3 3 5 9 10 4
Property Damage Only 7 17 11 21 7 32 28 21 4
Not Reported 2 0 1 2 1 0 0 1 0
Time of day
Weekday ,7:00 AM - 9:00 AM 5 1 0 3 1 2 4 9 0
Weekday, 4:00 — 6:00 PM 1 2 2 1 1 9 5 4 0
Saturday 11:00 AM - 2:00 PM 1 2 0 0 0 1 0 2 0
Weekday, other time 8 12 12 18 8 23 24 12 6
Weekend, other time 2 2 1 4 1 2 1 5 2
Pavement Conditions
Dry 9 13 10 18 11 32 27 28 7
Wet 5 5 3 6 0 4 6 3 1
Snow 1 1 1 1 0 0 1 0 0
Ice 0 0 1 0 0 0 0 0 0
Slush 2 0 0 0 0 0 0 0 0
Not reported 0 0 0 1 0 1 0 1 0
Non-Motorist (Bike, Pedestrian) 1 0 1 1 0 0 1 0 0
Source: Crash data was obtained from MassDOT Crash Portal, accessed in November 2017.
a Intersection reconstructed in 2017. All crash data for intersection prior to reconstruction.
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As shown in Table 2, review of the accident data indicates that twelve of the study
area intersections are above the district crash rate averages. Three of the
intersections had crash rates greater than 1.00: Needham Street at Charlemont
Street / North Site Driveway, Needham Street at Columbia Avenue, and Centre
Street at Walnut Street. The majority of crashes throughout the study area were
angle crashes and rear-end crashes occurring on dry pavement resulting in property
damage only. Based on the MassDOT records, there were no fatal accidents that
occurred within the study area during the five-year period studied. The intersections
that saw the highest number of crashes involving pedestrians or bicycles were
Needham Street at Oak Street / Christina Street, which saw five crashes involving
pedestrians or bicyclists over the five-year period, and Needham Street at
Charlemont Street / North Site Driveway and Needham Street at Columbia Avenue,
both of which saw four crashes involving pedestrians or bicyclists over the five-year
period.

Several of the study area intersections have been reconstructed in recent years or
are expected to be reconstructed in future years, which will address some of the
existing safety concerns listed above. The intersections of Highland Avenue at the I-
95 Ramps finished construction in 2017 while other study area intersections on
Highland Avenue, Needham Street, Winchester Street, and Nahanton Street are
expected to be reconstructed within the next few years. However, all of the data
presented above is from 2011-2015 and does not reflect these recent or future
improvements.

Highway Safety Improvement Program

In addition to calculating the crash rate, study area intersections should also be
reviewed in the MassDOT's Highway Safety Improvement Program (HSIP) database.
An HSIP-eligible cluster is one in which the total number of “equivalent property
damage only”3 crashes in the area is within the top 5% of all clusters in that region.
Being HSIP-eligible makes the location eligible for FHWA and MassDOT funds to
address the identified safety issues at these locations.

As part of this effort, VHB reviewed this database and found that the following
intersections are listed under the following HSIP-eligible clusters:

2013-2015 HSIP Cluster:

> Needham Street at Oak Street / Christina Street
>  Centre Street at Walnut Street
> Highland Avenue at Wexford Street

Equivalent property damage only” is a method of combining the number of crashes with the severity of the crashes based
on a weighted scale. Crashes involving property damage only are reported at a minimal level of importance, while
collisions involving personal injury (or fatalities) are weighted more heavily.
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> Highland Avenue at 1% Avenue
> Highland Avenue at I-95 Northbound Ramps
> Highland Avenue at I-95 Southbound Ramps

It should be noted that all of these HSIP-eligible locations, except for the
intersection of Centre Street at Walnut Street, have either recently been
reconstructed or will be reconstructed in the near future. The reconstruction projects
at these intersections are intended to improve safety for drivers, pedestrians, and
bicyclists. The HSIP-eligible ranking is based on the most recent three years of crash
data (2013-2015) and therefore do not include any of the intersection
improvements. Each of the construction projects are described in detail later in this
report.

A road safety audit (RSA) was conducted in March 2014 at the intersections of
Highland Avenue at 1%t Avenue and Wexford Street and Needham Street at Oak
Street / Christina Street. The RSA highlighted current safety deficiencies and
identified potential safety improvements at the intersections. As noted above, the
intersections included in the RSA have either recently been constructed or will be
reconstructed in the near future. The improvements proposed along the corridor will
help to address the safety deficiencies identified in the RSA.

Northland is committed to funding an RSA at the intersection of Centre Street and
Walnut Street, which is the only HSIP-eligible location that is not expected to be
reconstructed in the next few years. The results of the RSA would provide the City of
Newton with a list of potential recommendations to improve safety conditions at the
intersection. It is expected that the RSA would be conducted prior to Project
completing state review.

Existing Conditions
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Future Conditions

Traffic volumes in the study area were projected to a seven-year traffic-planning
horizon. Independent of the Project, volumes on the roadway network under the
future No-Build conditions were assumed to include existing traffic and new traffic
resulting from background traffic growth. Under the Build condition, Project
generated traffic volumes were added to the No-Build volumes to reflect the Build
conditions within the Project study area.

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. For the purpose of this assessment, both methods were considered.

Historic Traffic Growth

Historic traffic data and previously submitted traffic studies in the vicinity of the
Project Site were reviewed to determine an appropriate growth rate. Based on this
research, a growth rate of 0.5-percent was determined to be appropriate for this

Future Conditions
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study. This growth rate is consistent with the Needham Street FDR, which was
submitted in August 2017 and overlaps with a majority of the study area.

Site-Specific Growth

In addition to accounting for background growth, the traffic associated with other
planned and/or approved developments near the Site was also considered. Based on
research by VHB and discussions with the City of Newton and the Town of
Needham, it was determined that there are several planned development projects
within the vicinity of the study area that would need to be considered as part of the
future traffic conditions, independent of the Project. The planned/approved projects
are described below in detail and the traffic volumes associated with them have
been included in the No-Build and Build conditions. The associated traffic volumes
are included in Appendix A.

> Newton Nexus: The project, located at 131-181 Needham Street in Newton,
involves the redevelopment of the Newton Technology Park into a mixed-
use development known as Newton Nexus. The site previously contained
163,820 sf of office space and the new site will consist of 55,060 sf of office
space, 66,960 sf of retail, and a 20,000 sf market. Existing and announced
tenants in the new development include TJ Maxx (relocated from 260
Needham Street) Sierra Trading Post, Boston Ski and Tennis, and a Stop and
Shop Neighborhood Market. The first new tenants moved into the
development in Fall 2017. To present a conservative analysis, it was assumed
that none of the site was occupied when the existing traffic counts were
conducted in the area in May and October 2017. Therefore, all traffic
expected to be generated from the project was incorporated into the future
analysis. Projected traffic volumes expected to be generated by this project
were obtained from the published traffic study submitted as part of the
permitting process for the project.

> 49 Winchester Street: The project involves the tenanting of a 90-student
day care center at an existing office building at 49 Winchester Street in
Newton. The space is currently vacant. Projected traffic volumes expected to
be generated by this project were estimated based on ITE projections and
added to the study area roadways based on existing travel patterns.

> 180 Wells Avenue: The project involves the renovation and expansion of an
existing office building in the Wells Avenue Office Park. The expansion will
add approximately 60,565 sf to the existing office building, increasing the
overall square footage from 55,775 sf to 116,340 sf. Phase I of the project
involves renovating the existing space and Phase II involves the proposed
expansion. As of June 2018, Phase I of the project has been completed but
not yet tenanted and Phase II has yet to start construction. Projected traffic
volumes expected to be generated by this project were obtained from the
published traffic study submitted as part of the permitting process for the
project.
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> 2 Wells Avenue: The project also involves the renovation and expansion of
an existing office building in the Wells Avenue Office Park. The expansion
will add approximately 66,510 sf to the existing office building, increasing
the overall square footage from 68,740 sf to 135,598 sf. The project was
recently completed but has not yet been occupied, as of June 2018.
Projected traffic volumes expected to be generated by this project were
obtained from the published traffic study submitted as part of the
permitting process for the project.

> The Kendrick: The development, located at 275 2" Avenue in Needham,
involves the construction of 390 residential units on a former parking lot.
The development is currently under construction and is expected to open in
late 2018. Projected traffic volumes expected to be generated by this project
were estimated based on ITE projections and added to the study area
roadways based on existing travel patterns.

> 156 B Street: The development involves the construction of a 128-room
hotel within the Needham Crossing Business Park. The development will
replace a vacant office building and is currently in the planning stages.
Projected traffic volumes were estimated based on ITE projections and
added to the study area roadways based on existing travel patterns.

> NBC Universal Regional Headquarters: The development, located at 189 B
Street in Needham, involves the redevelopment of 171,00 sf of vacant office
space. The development will become the regional headquarters for NBC
Universal and will consolidate other operations in the region to this location.
Projected traffic volumes expected to be generated by this project were
estimated based on ITE projections and added to the study area roadways
based on existing travel patterns.

> 160 Charlemont Street: The location contains a 91,000 sf light industrial
building that is currently vacant. The location is owned by an affiliate of
Northland. Projected traffic volumes based on the reoccupation of the site
was estimated based on ITE projections and added to the study area
roadways based on existing travel patterns.

> Former TJ Maxx Location: Located at 260 Needham Street in Newton, this
location contains a 35,100 sf retail building that formerly housed a TJ Maxx.
The location is owned by an affiliate of Northland. The TJ Maxx relocated to
the Newton Nexus development in Fall 2017 and the building is currently
vacant. However, traffic counts in the area were conducted prior to the
relocation of the TJ Maxx. Since the Existing conditions already consider the
traffic associated with this site, no additional traffic was added to the No-
Build condition.

Project Site Full Occupancy

In addition to external background growth, VHB considered the effect of re-
tenanting the Site in its current configuration. As stated previously, the Site currently
contains approximately 180,000 sf of office space in the former mill building, 62,600
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sf of retail, and 257,100 sf of former manufacturing space. At the time of the traffic
counts, it was estimated that the retail space was fully occupied while the office and
manufacturing spaces were fully vacant. Based on discussions with the Client, it is
understood that the office space could be tenanted without the Project while it is
unlikely that the manufacturing space would be tenanted in the future. To be
conservative, the No Build condition includes the traffic that would be generated by
the tenanting of the 180,00 sf of office space inside the former mill building.
Projected traffic volumes were estimated based on ITE projections and added to the
study area roadways based on the anticipated Site distribution, which is discussed
later in this report.

Roadway Improvements

In assessing future traffic conditions, proposed and recently completed roadway
improvements within the study area were considered. Based on research by VHB and
discussions with the City of Newton, there are several projects may affect traffic
volumes within the seven-year horizon and were incorporated into the No-Build and
Build condition traffic analyses. The proposed and recently completed roadway
improvement projects are illustrated in Figure 7 and are described in detail below:
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Needham Street / Highland Avenue / Winchester Street Redesign: The
redesign of Needham Street, Highland Avenue, and Winchester Street
(MassDOT Project No. 606635) involves reconstruction of portions of these
three roadways to improve traffic operations, safety, and multimodal
accommodations. The project includes three different segments; Highland
Avenue from Webster Street to the I-95 Southbound ramps, Highland
Avenue from Wexford Street to Needham Street just west of Oak Street
(including the bridge over the Charles River), and Needham Street from just
east of Oak Street to Winchester Street at the Route 9 Eastbound ramps. The
project will involve the following improvements:

o New traffic signals at the intersections of Needham Street at
Charlemont Street, Winchester Street at Route 9 EB Service Road,
and Winchester Street at Route 9 WB Service Road

0 Realignment of Charlemont to align with site driveway. This
improvement is being made possible by Northland’s donation of
land.

0 Updated signal timings throughout the corridor to include leading
pedestrian intervals

0 Raised bike lanes / multiuse off-road paths throughout the corridor
0 Reconstructed sidewalks

0 Seven additional crosswalks; four at signalized intersections and
three unsignalized with Rectangular Rapid Flashing Beacons

0 Additional left-turn lanes along Highland Avenue at unsignalized
intersections

0 Construction of cantilevered shared use paths on both sides of the
bridge over the Charles River to allow for two northbound travel
lanes and one southbound travel lane on the bridge

Construction is anticipated to start on the corridor in 2019 and be
completed in 2022. It is anticipated that the corridor reconstruction project
will be completed and fully operational prior to the completion of our
Project. The proposed design plans for the roadway improvements are
included in Appendix A.

Needham Street at Oak Street / Christina Street Improvements: The
Needham Street at Oak Street / Christina Street project (MassDOT Project
No. 608137) involves shifting Christina Street south so that it more directly
aligns with Oak Street. Currently Oak Street and Christina Street are offset
and do not intersect Needham Street across from each other. The
intersection will be reconfigured so that the through lanes better line up
with each other. The proposed improvements involve replacing the traffic
signal, geometric improvements including roadway widening for a 5-foot
bike lane in each direction, roadway paving, signing, and striping.

The project was initially part of the Needham Street / Highland Avenue /
Winchester Street redesign described previously, but was spun off as a
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separate project when the City of Newton received a Mass Works grant. The
City of Newton is doing the construction for this project through the Mass
Works grant and construction is expected to start in Spring 2019.

Highland Avenue at 15t Avenue Improvements: The Highland Avenue at
First Avenue project (MassDOT Project No. 607889) improvements include
constructing additional approach turn lanes at the intersection to alleviate
congestion, new pavement markings and signage, and removing the median
on Highland Avenue to allow left-turns from 1t Avenue onto Highland
Avenue. This will alleviate congestion at the 2"¢ Avenue approach to
Highland Avenue by allowing a second exit point from the Needham
Crossing Business Park to Highland Avenue westbound and I-95. A new
traffic signal will be installed at the intersection and sidewalks and
crosswalks will be reconstructed to ADA standards.

The project was initially part of the Needham Street / Highland Avenue /
Winchester Street redesign described previously but was spun off as a
separate project when the Town of Needham received a Mass Works grant.
Construction for this project was completed by the Town of Needham, and
the project has been substantially completed and final condition operations
are in effect as of September 2018.

I-95 / Route 128 Add-a-Lane: The I-95 Add-a-Lane project (MassDOT
Project No. 603711) is an ongoing project to provide an additional travel
lane and shoulder on I-95 / Route 128 from Route 24 in Randolph to Route
9 in Wellesley. The project is currently in its sixth and final stage;
reconstructing a 3.8-mile segment of I-95 from the Needham Branch
railroad bridge in Needham to about 5,000 feet north of Route 9 in
Wellesley. Work under this stage includes adding an additional travel lane in
both directions, a new interchange at Kendrick Street and two new collector-
distributor roads connecting Kendrick Street and Highland Avenue, seven
new noise barriers, upgrades to the interchanges at Highland Avenue and
Route 9 to improve safety and mobility to reduce traffic diversion to local
roads, and several new bridges, including Highland Avenue over I-95. The
project in its entirety is expected to be completed in 2019.

Directly related to the study area, the new Highland Avenue bridge over I-95
opened in late 2017 and included reconstructed ramps, sidewalks, and bike
lanes on Highland Avenue. The Kendrick Avenue interchange opened in
2016 and provided an additional point of access to I-95 in the Needham /
Newton area alleviating reliance on the existing Highland Avenue
interchange.

Nahanton Street Improvements: The City of Newton is currently reviewing
concept level proposals for improvements to the Nahanton Street corridor,
including the intersections of Nahanton Street at Wells Avenue and
Nahanton Street at Winchester Street. The intersection of Nahanton Street
at Wells Avenue is expected to see upgraded traffic signal equipment,
enhanced pedestrian and accessibility accommodations, and roadway
geometry improvements, and the intersection of Nahanton Street at
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Winchester Street is expected to have at a minimum signal timing and
coordination changes. However, at this time all improvements are still in the
planning stages and no final design has been proposed or determined.
Therefore, this project has been included for reference purposes only and no
enhancements were included in the No-Build or Build conditions.

> Elliot Street Bridge Improvements: The Elliot Street / Central Avenue bridge
was recently reconstructed over the Charles River. The reconstruction
occurred between early 2016 and June 2017 and the bridge was closed to
traffic for approximately six months in 2016. While some traffic counts were
conducted in the study area along Needham Street and Highland Avenue in
April 2017, the bridge was opened to traffic at that point and it is not
expected to have had an impact on traffic conditions at the time of the
counts.

Needham Street Area Vision Plan

The Needham Street Area Vision Plan* has recently been adopted by the City Council
as an Amendment to the Comprehensive plan to act as a guideline for future
development along the Needham Street corridor. The Vision Plan is being created
by a board of community engagement members that includes local residents, City
Councilors, representatives of local organizations, and a representative for
Northland. The document provides a specific vision for the future of the Needham
Street corridor, which is as stated:

The Needham Street area will be a prosperous mixed-use district that emulates many

of the positive aspects of Newton’s villages. The area will be designed for all ages and

connected to transportation options. The Needham Street area will continue to

reflect its industrial history and current commercial strength while adding diverse

residential options and modern innovation industries. It will also be supported by a

mix of cultural and recreational opportunities. Future growth will incorporate

environmentally sustainable technologies and design.

To reach that overall vision, the plan sets out a variety of guidelines to help shape
development along the corridor. Some of the guidelines for future development and
improvements include; additional open space, greater connectivity to trails in the
area, improved safety, expand and enhance transit connections, manage
transportation demand in new developments, support a variety of land uses
including residential and small businesses, encourage human-scale building design
and high-quality architecture, and several other specific visions. The vision plan has
been adopted as an amendment to the City of Newton Comprehensive Plan and will
be a basis for future decision making by the City of Newton.

4 Needham Street Area Vision Plan 2018, Adopted 8.13.2018.
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No-Build Traffic Volumes

The 2025 No-Build traffic volumes were developed using a growth rate of 0.5-
percent per year a