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MEMORANDUM

September 23, 2020

Comprehensive Land Holdings, LLC
c/o Regnante Sterio LLP
401 Edgewater P1, Ste 630

Wakefield, MA 01880 M :
FROM:  Robert J. Michaud, P.E. - Managing Principal

RE:

Daniel A. Dumais, P.E. — Senior Project Manager

Proposed 40B Residential Development
91 Beatrice Circle — Belmont, MA

MDM Transportation Consultants, Inc. (MDM) has prepared this traffic impact memorandum
(TIM) for the proposed residential development to be located at 91 Beatrice Circle in Belmont,
Massachusetts. The location of the site relative to adjacent roadways is shown in Figure 1. This
memorandum describes existing traffic volumes and travel speeds for the Route 2 Frontage

Road, Hinckley Way, evaluates sight lines to/from the site driveway, estimates trip generation

characteristics of the proposed development, quantifies incremental traffic impacts of the Site

development on the adjacent roadways, and evaluates safety-related conditions at key study

locations that provide access to the Site.

Key findings of the traffic memorandum are as follows:

O

O

Safety Characteristics. No crashes were reported at the roadway segment along Frontage
Road between Beatrice Circle and Clifton Street in the three-year study period and no
HSIP locations are listed for the study area; therefore, no immediate safety
countermeasures are warranted based on the crash history.

Measured Travel Speeds. The observed 85" percentile travel speed along Hinckley Way
adjacent to the Site is 38 mph. This speed is the appropriate basis for determining
driveway sight lines to conform with sight line criteria published by AASHTO.

Sight Line Safety Characteristics. Proposed clearing and regrading associated with
construction of the proposed Site driveway will provide sight lines that exceed
AASHTO’s recommended criteria both stopping sight distance (SSD) and intersection
sight distance (ISD) based on observed 85t percentile travel speeds along Hinckley Way.
This will provide ample visibility for vehicles approaching and leaving the Site
driveway to properly exit/enter the Hinckley Way traffic stream in a safe manner.
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o Nominal Trip Generation. Based on industry standard trip generation rates, the proposed
development is estimated to generate approximately 7 trips during the weekday
morning peak hour (2 entering and 5 exiting), 8 trips during the weekday evening peak
hour (6 entering and 2 exiting), and 96 vehicle trips on a weekday. While the Site is
likely to benefit by its close proximity to public transportation and opportunities for
pedestrian/bicycle use, the analysis utilizes ITE-based trip generation without
downward adjustment to present a conservative analysis.

O Adequate Roadway Capacity. Under Design Year conditions, capacity analyses indicate
that the unsignalized Site Driveway approach to Hinckley Way will operate with
minimal delay at level of service (LOS) A during the weekday morning and weekday
evening peak hours.

O Site Access/Circulation. AutoTURN analysis has been completed for the preliminary site
plan using the Town’s Ladder truck and single unit (SU) delivery truck. Site access,
circulation aisles and parking layout provide adequate maneuvering area for the largest
potential responding vehicle (ladder truck).

In summary, trip generation for the development is projected to be nominal on area roadways
relative to Baseline conditions with no material impact to operating conditions in the study
area. The assessment indicates that there is ample capacity along Hinckley Way to
accommodate these project-related traffic increases without the need for major infrastructure
enhancements. Proposed access access/egress improvements and pedestrian and bicycle
accommodations as outlined in the Conclusions and Recommendations section of this report will
adequately mitigate the project impacts.

PROJECT DESCRIPTION

The existing Site consists of a single-family home on approximately 0.5+ acres along Frontage
Road (91 Beatrice Circle) in Belmont, MA. Under the proposed site programming, the single-
family home will be removed, and redeveloped with 4 single rental homes and 8 multifamily
townhouse rental units. The proposed access/egress will remain via a modification to the
driveway along the Frontage Road. A preliminary site plan prepared by DeCelle-Burke-Sala &
Associates is presented in Figure 2.

i MDM
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EXISTING TRAFFIC & SAFETY CHARACTERISTICS

An overview of existing roadway conditions, traffic volumes, and safety characteristics is
provided below.

Hinckley Way (aka eastbound Frontage Road)

Hinckley Way is generally an east-west local roadway under Town jurisdiction that runs
parallel to Route 2 as a Frontage Road. Hinckley Way provides a connection between Pilgrim
Road in Arlington to the west and Pleasant Street (Route 60) to the east. The roadway provides
two eastbound travel lanes and a sidewalk along its southern side. There is no posted
(regulatory) speed limit on Hinckley Way in the study area. Land uses along Hinckley Way are
primarily residential homes.

Baseline Traffic Data

This traffic memorandum evaluates transportation characteristics of roadways and intersections
that provide a primary means of access to the Site and includes the intersections Site driveway
intersection with Hinckley Way. Traffic volume data was collected at the study area intersection
during the weekday morning (7:00 AM -9:00 AM) and the weekday evening (4:00 PM - 6:00
PM) peak traffic periods. A review of historical traffic data indicates that peak hour traffic
volumes remain below normal average conditions due to the Covid-19 pandemic. Accordingly,
the weekday morning traffic volumes have been adjusted by 46%, the weekday evening peak
hour have been adjusted by 33% and the Daily has been adjusted by 41% to represent average
traffic volume conditions. Turning movement counts and historical adjustment data are
provided in the Attachments. The Baseline weekday morning and weekday evening peak hour
traffic volumes are shown in Figure 3.

Daily Traffic Flow

Daily traffic volumes on Hinckley Way were collected in the site vicinity using an automatic
traffic recorder (ATR) with radar technology in June 2020. Traffic volume data is provided in
the Attachments and summarized below in Table 1.

: MDM
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TABLE 1
BASELINE TRAFFIC VOLUME SUMMARY
HINCKLEY WAY WEST OF 91 BEATRICE CIRLCE

Daily Peak Hour Percent Daily
Time Period Volume (vpd)! Volume (vph)? Traffic?
Weekday Morning Peak Hour 3,280 266 8%
Weekday Evening Peak Hour 3,280 219 7%

ITwo-way daily traffic expressed in vehicles per day adjusted by 41% to reflect pre-pandemic conditions.

?Two-way peak-hour volume expressed in vehicles per hour adjusted by 46% (AM) and 33% (PM) to reflect pre-pandemic
conditions.

3The percent of daily traffic that occurs during the peak hour.

As summarized in Table 1, Hinckley Way carries approximately 3,280 vehicles per day (vpd)
with approximately 266 vehicles during the weekday morning peak hour and 219 vehicles
during the weekday evening peak hour. The peak hour traffic volumes represent
approximately 7 to 8 percent of the daily traffic volumes.

Pedestrian and Bicycle Volumes

Pedestrian and bicycle traffic activity was observed to coincide with vehicular count data. A
pedestrian bridge adjacent to the Site also provides access to the westbound Concord Road (aka
westbound Frontage Road) over Route 2. MBTA bus stops are provided along both frontage
roads in close proximity to the bridge. Pedestrian volumes on the bridge and pedestrian and
bicycle volumes along Hinckley Way adjacent to the Site were collected in June 2020 are
summarized in Figure 4 with count data provided in the Attachments.

As summarized in Figure 4:

O Pedestrian Volumes. The pedestrian bridge adjacent to the Site carries approximately 5 or
less pedestrians during the peak hours and approximately 51 daily pedestrians.
Likewise, the sidewalk system adjacent to the Site carries 6 or less pedestrians during the
peak hours and 52 daily pedestrians.

O Bicycle Volumes. Hinckley Way adjacent to the Site was observed to have less than 5
bicycles during the peak hours and approximately 18 bicycles on a daily basis.

! MDM
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Measured Travel Speeds

Vehicle speeds were obtained for Frontage Road adjacent to the Site using a radar recorder.
These measured travel speeds provide a basis for determining sight line requirements at the
proposed site driveway. Table 2 presents a summary of the travel speed data collected for
Frontage Road in the site vicinity.

TABLE 2
SPEED STUDY RESULTS - HINCKLEY WAY

Travel Speed

Travel Direction Mean! 85th Percentile?

Eastbound 33 38

1Arithmetic mean
2The speed at or below which 85 percent of the vehicles are traveling

As summarized in Table 2, the mean (average) travel speed on Frontage Road was observed to
be 33 mph and the 85" percentile travel speeds were observed to be 38 mph. This speed data
provides a basis for determining appropriate sight lines for the proposed driveway along
Hinckley Way. The speed data is provided in the Attachments.

Intersection Crash History

In order to identify crash trends and safety characteristics for study area intersections, crash
data were obtained from MassDOT for the Town of Belmont for the three-year period
2017 through 2019 (the most recent data currently available from MassDOT). In addition,
review of the MassDOT high crash cluster mapping was conducted to determine locations listed
as eligible for Highway Safety Improvement Program (HSIP) evaluation and funding.

No crashes were reported at the roadway segment along Frontage Road between Beatrice Circle
and Clifton Street in the three-year study period and no HSIP locations are listed for the study

area; therefore, no immediate safety countermeasures are warranted based on the crash history.

Public Transportation Facilities

According to area Census data on travel mode, approximately 20% of residents in the
immediate Census tracts 3566.01, 3571, and 3578 use public transit or walking/biking to
commute to work. An additional 11% indicated that they work from home resulting in a single
occupancy vehicle (SOV) use of approximately 65% for the immediate study area.

5 MDM
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The Massachusetts Bay Transportation Authority (MBTA) currently operates several bus routes
within %2 mile (less than a 10-minute walk) of the Site. The bus routes connect to various
regional transit facilities including MBTA T Stations (Alewife). Specific public transportation
services currently operated in the immediate area of the Project Site is as follows:

e  MBTA Bus 62: Bus 62 runs from Bedford VA Hospital to the Alewife MBTA
Station in Cambridge. The route passes the Site along Frontage Road with a stop
immediately adjacent to the site. Service generally runs M-F 6:00 am to 11:00 pm,
Saturdays 8:00am to 8:00 pm and no service on Sundays.

. MBTA Bus 76: Bus 76 runs from Hanscom AFB and Lincoln Labs to the Alewife
MBTA Station in Cambridge. The route passes the Site along Frontage Road with a
stop immediately adjacent to the site. Service generally runs M-F 6:00 am to 11:00
pm, Saturdays 8:00am to 8:00 pm and no service on Sundays.

o MBTA Bus 78: Bus 78 runs from Arlmont Village to the Harvard MBTA Station.
The route passes the Site along Frontage Road with a stop immediately adjacent to
the site. Service generally runs M-F 5:30 am to 1:00 am, Saturdays and Sundays
7:00am to 1:00 am.

e MBTA Bus 84: Bus 84 runs from Arlmont Village to the Alewife MBTA Station. The
route passes the Site along Frontage Road with a stop immediately adjacent to the
site. Service generally runs M-F 6:45 am to 6:45 pm, with no service on Saturdays
and Sundays.

To remain conservative no credit (trip reduction) was taken for the use of alternative
transportation options (public transit, walk, bike, work from home). Specific route and
schedule information is provided in the Attachments.

Sight Line Evaluation

An evaluation of sight lines was conducted to ensure that minimum recommended sight lines
are available at the site driveway intersection with Hinckley Way. The evaluation documents
sight lines under proposed conditions for vehicles as they relate to these roadways with
comparison to recommended guidelines.

The American Association of State Highway and Transportation Officials’ (AASHTO)
standards! reference two types of sight distance which are relevant at the site driveway
intersection: stopping sight distance (SSD) and intersection sight distance (ISD). Sight lines for
critical vehicle movements at the site driveway intersection along Frontage Road were
compared to minimum SSD and ISD recommendations for the observed travel speeds in the
area.

1 A policy on Geometric Design of Highways and Streets, American Association of State Highway and Transportation Officials

(AASHTO), 2018.
6
MDM
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Stopping Sight Distance

Sight distance is the length of roadway visible to the motorist to a fixed object. The minimum
sight distance available on a roadway should be sufficiently long enough to enable a below-
average operator, traveling at or near the design speed limit, to stop safely before reaching a
stationary object in its path, in this case, a vehicle exiting onto Frontage Road. The SSD criteria
are defined by AASHTO based on design and operating speeds, anticipated driver behavior
and vehicle performance, as well as physical roadway conditions. SSD includes the length of
roadway traveled during the perception and reaction time of a driver to an object, and the
distance traveled during brake application on wet level pavement. Adjustment factors are
applied to account for roadway grades when applicable.

SSD was estimated in the field using AASHTO standards for driver’s eye (3.5 feet) and object
height equivalent to the taillight height of a passenger car (2.0 feet) for the Frontage Road
approach to the site driveway. Table 3 presents a summary of the available SSD as they relate
to Frontage Road and AASHTO’s recommended SSD based on observed speeds along Frontage
Road.

TABLE 3
STOPPING SIGHT DISTANCE SUMMARY
FRONTAGE ROAD APPROACH TO SITE DRIVEWAY

AASHTO Recommended!
Approach/ Average 85th Percentile
Travel Direction Available SSD Travel Speed? Travel Speed?
Eastbound >400 Feet 260 Feet 320 Feet

Recommended sight distance based on AASHTO, A Policy on Geometric Design of Highways and Streets. Based on driver height
of eye of 3.5 feet to object height of 2.0 feet.

2Average Speed: 33 mph EB.

385th Percentile travel speed: 38 mph EB.

As summarized in Table 3, analysis results indicate that the existing available sight lines exceed
AASHTO'’s recommended SSD criteria along Hinckley Way for the observed travel speeds.
Stopping sight distance calculations are provided in the Attachments.

! MDM
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Intersection Sight Distance

Clear sight lines provide sufficient sight distance for a stopped driver on a minor-road approach
to depart from the intersection and enter or cross the major road. As stated under AASHTO's
Intersection Sight Distance (ISD) considerations, “...If the available sight distance for an entering
...vehicle is at least equal to the appropriate stopping sight distance for the major road, then drivers have
sufficient sight distance to avoid collisions...To enhance traffic operations, intersection sight distances
that exceed stopping sight distances are desirable along the major road.” AASHTO’s ISD criteria are
defined into several “cases”. In this case, the site driveway approach is under “STOP” control.
The ISD in question relates to the ability to turn right onto Hinckley Way.

1,

Available ISD was estimated in the field using AASHTO standards for driver’s eye (3.5 feet),
object height (3.5 feet) and decision point (8 to 14.5 feet from the edge of the travel lane) for the
eastbound travel direction on Hinckley Way. Table 4 presents a summary of the available ISD
for the departures from the site driveway and AASHTO’s recommended ISD criteria.

TABLE 4
INTERSECTION SIGHT DISTANCE SUMMARY
SITE DRIVEWAY DEPARTURE TO HINCKLEY WAY

AASHTO Minimum! AASHTO Ideal?
85th Percentile 85th Percentile
View Direction Available ISD Travel Speed? Travel Speed?
Looking West >400 Feet 320 Feet 365 Feet

1Recommended sight distance based on AASHTO, A Policy on Geometric Design of Highways and Streets. Based on driver height
of eye of 3.5 feet to object height of 2.0 feet. Minimum value as noted represents SSD per AASHTO guidance.
285t Percentile travel speed: 38 mph EB.

The results of the ISD analysis presented in Table 4 indicate that with clearing and grading
associated with the construction of the proposed site driveway, the available sight lines looking
west from the site driveway onto Hinckley Way will exceed the sight line requirements from
AASHTO for the 85" percentile travel speeds. MDM recommends that any new plantings
(shrubs, bushes) or physical landscape features to be located within the sight lines should also
be maintained at a height of 2 feet or less above the adjacent roadway grade to ensure
unobstructed lines of sight.

8 MDM
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DESIGN YEAR TRAFFIC VOLUMES

Design Year traffic conditions are developed by adding additional site-generated trips
associated with the proposed development to the Baseline traffic volumes within the study area.
Specific methodologies and assumptions used to estimate trips and trip distribution are
discussed below.

Trip Generation

The trip generation estimates for the proposed Site development are provided for the weekday
morning and weekday evening, which correspond to the critical analysis periods for the
proposed use and adjacent street traffic flow. New traffic generated by the project was
estimated using trip rates published in ITE’s Trip Generation for the Land Use Code (LUC) based
on trip rates for Multifamily Housing — Low-Rise (LUC 220).

Table 5 presents the trip-generation estimates for the proposed development based on ITE
methodology applied to 16 residential units.

TABLE 5
TRIP-GENERATION SUMMARY

Proposed Development

Peak Hour/Direction (12 Units)!
Weekday Morning Peak Hour:
Entering 2
Exiting 5
Total 7

Weekday Evening Peak Hour:

Entering 6
Exiting 2
Total 8
Weekday Daily (24 hours) 96

1ITE LUC 220 — Multifamily Housing — Low-Rise applied to 8 units and ITE LUC 210 - Single Family Detached Housing applied to 4
units.

As summarized in Table 5, based on industry-standard trip rates, the proposed development is
estimated to generate approximately 7 trips during the weekday morning peak hour (2 entering
and 5 exiting), 8 trips during the weekday evening peak hour (6 entering and 2 exiting), and 96
vehicle trips on a weekday.

’ MDM
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2020 Design Year Traffic Volumes

Design Year conditions for the weekday morning and weekday evening peak hours include
Baseline traffic volumes along Hinckley Way and site-generated trips restricted to right-in/right
out movements. Development-related trips at the study intersection for the weekday morning
and weekday evening peak hour are included in the Attachments. The resulting 2020 Design
Year traffic volumes are quantified in Figure 5.

OPERATIONS ANALYSIS

This section provides an overview of operational analysis methodology, an assessment of
roadway operations under Baseline and projected Design Year conditions.

Analysis Methodology

Intersection capacity analyses are presented in this section for the Baseline and Design Year
traffic-volume conditions. Capacity analyses, conducted in accordance with EEA/MassDOT
guidelines, provide an index of how well the roadway facilities serve the traffic demands placed
upon them. The operational results provide the basis for recommended access and roadway
improvements in the following section.

Capacity analysis of intersections is developed using the Synchro® computer software, which
implements the methods of the Highway Capacity Manual 6% Edition (HCM). The resulting
analysis presents a level-of-service (LOS) designation for individual intersection movements.
The LOS is a letter designation that provides a qualitative measure of operating conditions
based on several factors including roadway geometry, speeds, ambient traffic volumes, traffic
controls, and driver characteristics. Since the LOS of a traffic facility is a function of the traffic
flows placed upon it, such a facility may operate at a wide range of LOS, depending on the time
of day, day of week, or period of year. A range of six levels of service are defined on the basis of
average delay, ranging from LOS A (the least delay) to LOS F (delays greater than 50 seconds
for unsignalized movements. The specific control delays and associated LOS designations are
presented in the Attachments.

Analysis Results

Level-of-Service (LOS) analyses were conducted for the Baseline and Design Year conditions for
the study intersections. The results of the intersection capacity are summarized below in
Table 6. Detailed analysis results are presented in the Attachments.

N MDM
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TABLE 6
INTERSECTION CAPACITY ANALYSIS RESULTS
HINCKLEY WAY AT SITE DRIVEWAY

2020 Baseline 2020 Design Year
Period Approach v/ct Delay? LOS? v/c Delay LOS
Weekday Morning Peak Hour Eastbound 0.00 <5 A 0.00 <5 A
NB Exit 0.00 <5 A 0.01 9 A
Weekday Evening Peak Hour Eastbound 0.00 <5 A 0.00 <5 A
NB Exit 0.00 9 A 0.00 9 A

Volume-to-capacity ratio; 2Average control delay per vehicle (in seconds); 3Level of service; *n/a = not applicable

As summarized in Table 6, under Design Year conditions, capacity analyses indicate that the
unsignalized Site Driveway approach to Hinckley Way will continue to operate below capacity
at level of service (LOS) A during peak hours. The project will result in a nominal change to
traffic operations for mainline travel along Hinckley Way.

SITE ACCESS/CIRCULATION

AutoTURN analysis has been completed for the preliminary site plan using the Town’s Ladder
truck and a single unit (SU) delivery truck. Site access, circulation aisles and parking layout
provide adequate maneuvering area for the largest potential responding vehicle (ladder truck).
Supporting AutoTurn® truck turn analysis and exhibits are provided to confirm this finding
(refer to the Attachments).

RECOMMENDATIONS AND CONCLUSIONS

MDM finds Hinckley Way and roadways within the site vicinity can accommodate the nominal
traffic increases of the project. Relative traffic increases for the proposed project represents an
inconsequential change in area roadway volumes - a level of change that falls well within
normal day-to-day fluctuations in traffic entering and exiting the study area and is immaterial
to traffic operations along Hinckley Way. However, several mitigation actions are identified to
support the project to ensure that site access meets applicable safety criteria, to enhance
neighborhood walking/bicycling and access to public transportation opportunities and to
reduce dependency on single-occupant auto use.  These include (a) access-related
improvements, (b) pedestrian and bicycle accommodations, and (c) off-site improvements as
summarized below.

: MDM
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Access/Egress Improvements

O Driveway Design. Driveway alignment, widths and curb radii have been designed to
achieve (a) approximate perpendicular orientation at Hinckley Way; (b) total minimum
width to facilitate access/egress via Hinckley Way; (c) minimum curb radii as required to
accommodate the Town’s largest fire apparatus (ladder truck) and single unit delivery
vehicles, and (d) the driveway apron with be constructed with a continuous sidewalk to
promote slower travel speeds. Driveway grading and orientation will meet or exceed
minimum recommended stopping sight distance presented herein. Signs and pavement
markings that are compliant with the Manual on Uniform Traffic Control Devices
(MUTCD) should be installed on the approach to Hinckley Way including a STOP sign
(R1-1) and STOP line pavement markings.

o Sight Line Triangles. Plantings (shrubs, bushes) and structures (walls, fences, etc.) shall
be maintained at a height of 2 feet or less within the sight lines in vicinity of the Site
Driveway intersections with Hinckley Way to provide unobstructed sight lines.

Pedestrian and Bicycle Accommodations

O Pedestrian Connections. The Site Plan incorporates sidewalks that connect the proposed
buildings to the on-site surface parking areas. The sidewalk will also connect to the
existing sidewalk system along Hinckley Way provides access to the nearby bus stop.

O Bicycle Amenities. The Proponent will provide bicycle accommodations within the
property including bike racks near the buildings entranceways to encourage and
facilitate this mode of transportation to/from the Site.

Off-site Improvements

o High Visibility Pedestrian Crossing. As part of the project the Proponent proposes to
relocate the existing pedestrian crosswalk along Hinckley Way at the Route 2 pedestrian
bridge to a location to the west of the proposed driveway for the Site as shown in
Figure 6 (Conceptual Improvement Plan). As part of the relocation MDM recommends
the installation of rectangular rapid flashing pedestrian beacons (RRFB) and new ADA
compliant ramps at the new crosswalk location. The proposed crosswalk location will
provide ADA compliant ramps and will enhance the visibility of the crossing with the
inclusion of pedestrian actuated RRFB pedestrian crossing signs.

In summary, trip generation for the development is projected to be nominal on area roadways
relative to Baseline conditions with no material impact to operating conditions in the study
area. The assessment indicates that there is ample capacity along Hinckley Way to
accommodate these project-related traffic increases without the need for major infrastructure
enhancements. Proposed access access/egress improvements, and pedestrian and bicycle
accommodations as outlined above will adequately mitigate the project impacts.
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