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EXECUTIVE SUMMARY

VAI has completed a detailed assessment of the potential impacts on the transportation
infrastructure associated with the proposed Baldwin Elementary School to be located off
Heath Street in Brookline, Massachusetts. This assessment has been completed in accordance
with State and Town standards and those of the Traffic Engineering and Transportation Planning
professions for the preparation of such reports. The following specific areas have been evaluated
as they relate to the Project: i) access requirements; ii) potential off-site improvements; and
iii) safety considerations; under existing and future conditions, both with and without the Project.
Based on this assessment, we have concluded the following with respect to the Project:

> The Project is expected to generate approximately 776 vehicle trips (437 entering/
339 exiting) expected during the weekday morning peak-hour and 481 vehicle trips
(216 entering/265 exiting) expected during the weekday afternoon peak-hour;

> A review of accident data researched from MassDOT indicates that area intersections
(with the exception of the Horace James Circle) experience accident rates below state
averages indicating safe operations.

> The proposed driveway off Heath Street has adequate sight distances for safe and
efficient operations.

> While the projected pedestrian traffic to the school is expected to be minimal, safe
conditions can be achieved with sidewalks, crosswalks and crossing guards at appropriate
locations.

» The Project will increase traffic in the morning and afternoon periods with increased
delays and queues at locations within the study area. These delays and queues will be
confined to limited and distinct periods during the morning drop-off and afternoon pick-
up periods (20-25 minutes at peaks) and these periods are non-coincident with the peak
periods of the adjacent roadways.

In summary, the proposed site is a good location for a new school and a safe environment can be
maintained with traffic conditions maintained at manageable levels. While the school can be
safely accommodated and will increase delays and queues during limited period of the day (20-25
minutes at peaks), improvements will be necessary to minimize the impacts and enhance safety
conditions.
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RECOMMENDATIONS

A detailed transportation improvement program has been developed that is designed to maintain
safe and efficient access to the school and address any deficiencies identified at off-site locations
evaluated in conjunction with this study. The following improvements have been recommended
as a part of this evaluation and will be completed in coordination with the Town.

Project Access

The school driveways were planned such that traffic impacts to the area are minimized and safe
and efficient access and egress is provided. While a two-way driveway was considered along
Woodland Road and two-way travel on Woodland Road was reviewed, this option was eliminated
due to Woodland Road impacts. Based upon the evaluation three driveways are proposed:

» The main driveway off Heath Street is located at the approximately location of the
Soule Recreation Center rear access. This driveway will provide two exit lanes and one
entering lane.

> A left-turn entering only driveway is proposed off Woodland Road which minimizes the
amount of turning traffic onto Heath Street and at the Heath Street main driveway.

> A bus/service driveway is proposed off Heath Street and is designed such that buses can
arrive in either direction from Heath Street.

The following recommendations are offered with respect to the design and operation of the
Project site driveways:

» The main driveway should have a minimum 20-foot entrance and two 12-foot exit lanes
under STOP-control. The intersection should be illustrated.

> Both Entrance-Only drives should be a minimum of 16 feet wide with appropriate DO
NOT ENTER signs should be placed internal to the site.

» School Zone signs, pavement markings and traffic control devices (i.e., flashing school
speed limit signs) should be provided along Heath Street for and Woodland Road.

> All signs and other pavement markings to be installed within the Project site shall
conform to the applicable standards of the current Manual on Uniform Traffic Devices
(MUTCD).!

» In order to provide the required lines of sight approaching and departing the Project site
driveway intersection with Heath Street, the area to the east of the driveway must be
regraded for sufficient lines of sight.

> Signs and landscaping adjacent to the Project site driveway intersections should be
designed and maintained so as not to restrict lines of sight.

'Ibid 4

G:\7382 Brookline, MA\Reports\T1A 0217.docx 2 DRAFT



Pedestrian Improvements

New crosswalks are proposed along Heath Street, Hammond Street and Woodland Road.
Crossing guards should be placed at the Hammond Street crosswalk and at the main Heath Street
driveway. Sidewalks entering the site will be provided along the bus/service drive, main
Heath Street drive and Woodland Road drive. In addition, all of the existing pedestrian
deficiencies should be addressed by the Town to provide the area with continuous ADA-
complaint sidewalks.

As part of the Woodland Road traffic calming improvements, the following should be
implemented:

> A raised crosswalk at the new School driveway
> Bicycle lane considerations along Woodland Road
» Continuous sidewalk along the north side of Woodland Road.
Off-Site
Hammond Street at Route 9 and Hammond Street at Heath Street
This intersection should be retimed and coordinated. It is proposed that the Heath Street traffic

signal cycle length be one-half of the Route 9 traffic signal cycle such that additional capacity can
be allocated to Heath Street to facilitate traffic movements exiting Heath Street.

Heath Street at Woodland Road

This intersection should be realigned with reduced pavement width to better define traffic flow.
Woodland Road should be stripped for a two-lane approach to Heath Street.

Bicycle Considerations

While bicycle usage to the site will be limited, the following should be incorporated.

» Bicycle racks should be provided proximate to the building entrance in a visible location.

> Bicycle consideration by the Town should be reviewed for both Heath Street and
Woodland Road.

Transit Usage

While transit usage will be limited to staff, the school should promote staff usage of public
transportation to the school.

School Drop-Off and Pick-Up Traffic Management Plan

A central feature of the Project is the implementation of a traffic and parking management plan
for school drop-off and pick-up activities. The Project site and the site access and off-site
improvements detailed herein have been developed to facilitate access to the school campus for
pedestrians, bicyclists, school buses and parents/caregivers in a safe and efficient manner. The
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traffic and parking management plan has been designed to build-upon this created infrastructure
and will consist of the following major elements, all of which are overseen by school staff:

> Police detail officer should be initially located at the main entrance and exit driveway
serving the Project site in order to manage the flow of vehicles and pedestrians entering
and exiting the site, and pedestrians crossing Heath Street at the school crossing.

»  School staff should be stationed at the drop-off areas to manage traffic within the site and
along the driveways, as well as to facilitate the safety of pedestrians and bicyclists.

> A designated drop-off/pick-up area has been designed to facilitate these movements.

> A lane along the entryway will remain unobstructed during student drop-off and pick-up
periods for emergency vehicles.

> Parents and caregivers will be given information on school drop-off and pick-up times
and procedures at the beginning of the school year, with periodic updates and reminders
provided as may be necessary.

The elements of the traffic and parking management plan for school drop-off and pick-up
activities will be reviewed and updated as may be necessary in order to ensure the safety of
students and to minimize potential impacts to the safe and efficient movement of vehicles,
pedestrians and bicyclists.

Construction Management Plan

A detailed Construction Management Plan should be prepared and reviewed by the Town.

Traffic Monitoring

Within three months after school opening, a traffic monitoring study should be completed to
review traffic counts at the site driveways and evaluate the traffic condition within the area.

Annually, the school should assess conditions and evaluate pedestrian safety, crossing guards,
police detail at the main driveway, and evaluate the level of student busing and make

adjustments, as necessary.

Overall, a safe environment to the school can be maintained and the increased traffic conditions
with respect to delays and queues will be limited to short periods in the morning and afternoon.
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INTRODUCTION

Vanasse & Associates, Inc. (VAI) has prepared this Transportation Impact Assessment (TIA) in
order to identify the potential traffic impacts associated with the proposed Baldwin Elementary
School located on the South side of Heath Street, between Hammond Street and Woodland Road
in Brookline, Massachusetts. As typical with school traffic, there is a relatively short peak of
impacts less than 30 minutes as drop-off and pick-up occur at the school. Generally, the morning
peak is more pronounced than the afternoon peak. The focus on this study is to provide a safe
environment for the school children, while minimizing the impacts to the surrounding
neighborhood. This report identifies and analyzes existing and future traffic conditions both with
and without the project and reviews access requirements, potential off-site improvements, and
safety considerations.

PROJECT DESCRIPTION

The Baldwin Elementary School will consist of an 800 student elementary school with 125 staff
to be located on Heath Street, between Hammond Street and Woodland Road in Brookline, MA.
The anticipated school hours will be Monday — Thursday 8:00 AM to 2:30 PM and Friday
8:00 AM to 1:40 PM. Careful consideration has been made with respect to site access and egress.
The school will be serviced by two driveways on Heath Street and one driveway on
Woodland Road. The primary school driveway is located at the appropriate location of the
Soule Recreation Center rear access. This driveway will service both entering and exiting traffic.
Located off Heath Street to the west of Dunster Road will be the bus and service driveway.
This driveway will be an entrance-only. The third driveway will be located off Woodland Road,
which will be a left-turn entrance only driveway. The site will accommodate 130 parking spaces.

STUDY METHODOLOGY

This study was prepared in general accordance with the state and town guidelines for
Transportation Impact Assessments (TIA); and was conducted in three distinct stages.

The first stage involved an assessment of existing conditions in the study area and included an

inventory of roadway geometrics; observations of traffic flow; and collection of daily and peak
period traffic counts.
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In the second stage of the study, future traffic conditions were projected and analyzed. Specific
travel demand forecasts for the school were assessed along with future traffic demands due to
expected traffic growth independent of the project. A seven-year time horizon was selected for
analyses consistent with state guidelines for the preparation of TIA. The traffic analysis con-
ducted in stage two identifies existing or projected future roadway capacity, traffic safety, and site
access issues.

The third stage of the study presents and evaluates measures to address traffic and safety issues, if
any, identified in stage two of the study.

The scope of the Transportation Assessment was review with Town officials and expanded based
upon public comments.
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EXISTING CONDITIONS

A comprehensive field inventory of traffic conditions on the study area roadways was conducted.
The field investigation consisted of an inventory of existing roadway geometrics, traffic volumes,
and operating characteristics, as well as posted speed limits and land use information within the
study area. The study area for the project was selected to contain the major roadway providing
access to the project site, Heath Street, as well as 13 intersections located near the site:

Boylston Street at Hammond Street

Hammond Street at Heath Street

Hammond Street at Soule Recreation Drive and Private Drive
Hammond Street at Woodland Road

Heath Street at Oak Street

Heath Street at Dunster Road

Boylston Street at Dunster Road

Heath Street at Cary Road

. Heath Street at Soule Recreation Drive

10. Heath Street at Woodland Road

11. Heath Street at Randolph Road

12. Heath Street at Warren Street

13. Horace James Circle: Newton Street at Hammond Street, Hammond Pond Parkway and
LaGrange Street

00 NS AW

The following describes the study area roadways and intersections. Figure 1 provides a Study
Location Map and Figure 2 depicts the study area intersections.

GEOMETRY

Roadways

Heath Street

Heath Street, in the vicinity of the site, is a roadway under local jurisdiction that generally travels
in an east/west orientation in Brookline Massachusetts. Heath Street accommodates a two-lane
roadway in each direction with travel separated by a double yellow centerline. Concrete
sidewalks are generally provided along Heath Street within the study area. Land use along
Heath Street consists primarily of residential, school and recreational properties. There is no
posted speed limit on Heath Street in the vicinity of the site.
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Intersections

Figure 3 summarizes lane use and lane widths at the study area intersections as observed in
November 2016.

EXISTING TRAFFIC VOLUMES

In order to determine existing traffic-volume demands and flow patterns within the study area,
automatic traffic recorder (ATR) counts, manual turning movement counts (TMCs) and vehicle
classification counts were completed in November 2016 and January 2017. The ATR counts
were conducted on Heath Street in the vicinity of the Project site in order to record weekday daily
traffic conditions over an extended period, with weekday morning (7:00 to 9:00 AM) and
weekday afternoon (2:00 to 5:00 PM) peak period manual TMCs performed at the study
intersections. These time periods were selected for analysis purposes as they are representative of
the peak traffic volume hours for the school.

Traffic Volume Adjustments

In order to evaluate the potential for seasonal fluctuation of traffic volumes within the study area,
historical traffic data collected by MassDOT were examined. Based on a review of seasonal
adjustment factors collected by MassDOT for urban arterials and collectors, November traffic
volumes are typically 3 percent higher than average monthly conditions and, therefore, were not
adjusted downward in order to provide a conservative (above-average) analysis condition. The
January traffic volumes are typically 3 percent lower than average monthly conditions, and
therefore were adjusted upwards in order to represent an average-month analysis condition. The
nearest MassDOT permanent count stations in the area are located on the 1-90 and I-95, and
therefore were not deemed appropriate for use in the seasonal adjustment. A review of traffic
counts at the nearby Baker School, indicate that the weekday morning peak hour of the school
generally occurs between 7:15 and 8:15 AM while the weekday afternoon peak hour of the school
generally occurs between 2:15 and 3:15 PM. In all instances, these peak hours of the school were
utilized for analysis purposes. Afternoon traffic, after the identified peak, will be significantly
less than the release period and was not further evaluated. The temporal daily distribution of
traffic on Heath Street is depicted in Figure 4. As shown, the morning peak hour is 8:00 to
9:00 AM, after the expected school peak, and the afternoon peak hour is after 3:00 PM, which is
after the expected school released time. The 2016 Existing traffic volumes are summarized in
Table 1 and graphically depicted on Figures 5 and 6, respectively.
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Table 1
EXISTING ROADWAY TRAFFIC-VOLUME SUMMARY

Weekday Moming Peak Hour Weekday Afternoon Peak Hour
Daily Percent of Percent of
Volume Volume Daily Predominant Volume Daily Predominant
Location (vpd)* (vph)® Traffic® Flow (vph) Traffic Flow
Heath Street, cast of Soule 4,850 489 10.1 86% WB 314 6.5 82% WB

Recreation Driveway

*Two-way daily traffic expressed in vehicles per day; from ATR Counts November 2016.
® Manual turning movement counts conducted in November 2016.

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

WB = westbound

As can be seen in Table 1, Heath Street was found to accommodate approximately 4,850 vehicles
per day (vpd) with 489 vehicles per hour (vph) during the weekday morning school peak hour and
314 vph during the weekday afternoon school peak hour. Directional traffic during both the
morning and afternoon periods is heavily directional in the westbound direction.

Observation of delays and queues were made in the area to obtain a better understanding of
existing conditions. Figure 7 depicts critical areas of existing delay and queues. As shown, the
longest delays and queues were noted at the Horace James Circle where 185-second delay and a
maximum 24-vehicle queue were noted on LaGrange Street. Hammond Street northbound
experienced a 212-second delay and an 18-vehicle queue noted. Less significant were delays and
queues were observed on the Heath Street approach to Hammond Street and minimal delays were
noted at the Woodland Road approach to Heath Street although this street accommodates heavy
cut-through traffic volumes.

PEDESTRIAN AND BICYCLE FACILITIES

A comprehensive field inventory of pedestrian and bicycle facilities within the study area was
undertaken in November 2016. The field inventory consisted of a review of the location of
sidewalks and pedestrian crossing locations along the study roadways and at the study
intersections, as well as the location of bicycle facilities. Sidewalks are provided along the north
and south sides of Boylston Street and Heath Street. On Hammond Street sidewalks are generally
provided along both the east and west sides of the roadway. Marked crosswalks are provided
along each approach to the Boylston Street at Hammond Street intersection, and nearby the
Baldwin School on Heath Street and Hammond Street. No bicycle facilities were noted in the
area. Figures 8 and 9 graphically depict the pedestrian volumes recorded in the area during the
weekday morning and weekday afternoon school peak hours. Figure 10 graphically depicts the
existing pedestrian facilities.

Figure 11 depicts existing deficiencies along the pedestrian routes within the study area.

Deficiencies included non-ADA compliant ramps, utilities in sidewalks, non-compliant sidewalks
and missing crosswalks.
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PUBLIC TRANSPORTATION

Public transportation services are provided within the study area by the Massachusetts Bay
Transit Authority (MBTA). The MBTA operates fixed-route bus services in the vicinity. Bus
Route 60 — Chestnut Hill - Kenmore Station via Brookline Village and Cypress Street stops at the
intersection of Boylston Street at Hammond Street. The MBTA Green Line D Branch Chestnut
Hill Station is located off of Hammond Street approximately 0.3 miles north of the Project site,
less than a ten minute walk. For purposes of this study, it was assumed no staff-use of public
transportation will occur, although some utilization is expected.

SPOT SPEED MEASUREMENTS

Vehicle travel speed measurements were performed on Heath Street in the vicinity of the Project
site in conjunction with the ATR counts. Table 2 summarizes the vehicle travel speed
measurements.

Table 2
VEHICLE TRAVEL SPEED MEASUREMENTS

Heath Street Woodland Road
Eastbound Westbound Northbound
Mean Travel Speed (mph) 28 27 30
85" Percentile Speed (mph) 32 30 33
Posted Speed Limit (mph) N/A N/A 25

mph = miles per hour.

As can be seen in Table 2, the mean (average) vehicle travel speed along Heath Street in the
vicinity of the Project site was found to be approximately 28 mph in the eastbound direction and
27 mph in the westbound direction. The measured 85" percentile vehicle travel speed, or the
speed at which 85" percent of the observed vehicles traveled at or below, was found to be 32 mph
in the eastbound direction and 30 mph in the westbound direction. On Woodland Road, where
the posted speed limit is 25 mph, the mean speed was observed to be 30 mph and the
85" percentile speed was observed at 33 mph. The 85™ percentile speed is used as the basis of
engineering design and in the evaluation of sight distances, and is often used in establishing
posted speed limits. There is no posted speed limit on Heath Street in the vicinity of the project
site.

SIGHT DISTANCE EVALUATION

Sight distance measurements were performed at the proposed school driveway intersections with
Heath Street in accordance with MassDOT and American Association of State Highway and
Transportation Officials (AASHTO)” standards. In brief, SSD is the distance required by a
vehicle traveling at the design speed of a roadway, on wet pavement, to stop prior to striking an

24 Policy on Geometric Design of Highway and Streets, 6™ Edition; American Association of State
Highway and Transportation Officials (AASHTO); 2011.
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object in its travel path. In accordance with AASHTO and MassDOT standards, at a minimum,
sufficient stopping sight distances must be provided at an intersection. Table 3 presents the
measured sight distances at the proposed school driveways intersecting with Heath Street.

Table 3
SIGHT DISTANCE MEASUREMENTS

Required Minimum

(Feet)?®
Measured
Intersection/Sight Distance Measurement 30 mph 35 mph 40 mph (Feet)
Proposed School Drive at Heath Street Exiting Sight Distance:
Looking to the east from the driveway 200 250 305 375
Looking to the west from the driveway 200 250 305 315

"Recommended minimum values obtained from A Policy on Geometric Design of Highways and Streets, Fifth Edition; American
Association of State Highway and Transportation Officials (AASHTO); 2011.

As shown in Table 3, the proposed school driveway has acceptable sight distances for over
30 mph. It should be noted that the ledge and grade to the east of the driveway will be required
for regrading to obtain the required sight distance. Figure 12 depicts the sight distances measured
at the driveway. ;

MOTOR VEHICLE CRASH DATA

Motor vehicle crash information for the study area intersections was provided by the MassDOT
Safety Management/Traffic Operations Unit for the most recent five-year period available
(2010 through 2014) in order to examine motor vehicle crash trends occurring within the study
area. The data is summarized by intersection, type, pavement condition and severity in Table 4.
Figure 13 graphically depicts the Accident Data at each study area intersection, by number of
accidents, accidents per yéar and crash rate.
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Table 4
MOTOR VEHICLE CRASH DATA SUMMARY"

Boylston Street at Hammond Street Heath Street at Hammond Street Hammond Street Horace James
Scenario Hammond Street at Heath Street Dunster Road at Soule Rec Drive  at Woodland Road Circle
Year:
2010 1 1 0 0 0 11
2011 7 1 0 0 0 11
2012 6 0 0 0 3 5
2013 3 1 0 0 1 11
2014 3 0 1 2 i) 14
Total 20 3 1 2 9 52
Average® 4.0 0.6 0.2 0.4 1.8 10.4
Crash Rate® 0.21 0.09 0.11 0.07 0.28 0.61
Significant No No No No No Yes
Type:
Angle 6 0 0 1 5 19
Rear-End 10 0 0 0 0 13
Head-On 0 0 0 0 1 0
Sideswipe 2 2 0 0 0 15
Fixed Object 2 1 1 1 3 5
Other ] 0 0 ] 0 0
Total 20 3 I 2 9 52
Pavement Conditions:
Dry 16 | 0 1 6 42
Wet 4 1 0 1 3 8
Snow/Ice 0 0 1 0 0 1
Unknown/ Other 0 1 0 0 0 1
Total 20 3 1 2 9 52
Severity:
Property Damage Only 11 2 1 1 5 37
Personal Injury 9 0 0 1 4 15
Fatality 0 0 0 0 0 0
Unknown 0 L 0 0 0 0
Total 20 3 1 2 9 52

*Average crash over five-year period.
®Crash rate per million entering vehicles (mev).

Source: MassDOT Crash Data, 2010 through 2014

As can be seen in Table 4, the intersection of Horace James Circle experienced a total of
52 accidents reported at the intersection over the five-year review period, averaging
10.4 accidents per year. All other intersections experienced less than 4 crashes per year.
No fatalities were reported at the study area intersections over the five-year review period. All of
the study intersections were found to have a motor vehicle crash rate below the MassDOT
average for the District 6 (0.76 for signalized intersections and 0.58 for unsignalized
intersections), with the exception of Horace James Circle which had a crash rate of 0.61, which is
slightly above the District average. This is typical of traffic circles with many conflict points
within the circle. Based upon a review of the accident data, it can be concluded that safe
conditions currently exist in the area.

G:\7382 Brookline, MAReports\TIA 0217 docx 12 DRAFT



FUTURE CONDITIONS

To determine the impact of school traffic volumes on the roadway network under future
conditions, baseline traffic volumes in the study area were projected to the year 2024. Traffic
volumes on the roadway network at that time, in the absence of the project (that is, the No-Build
condition), would include existing traffic, new traffic due to general background traffic growth,
and traffic related to specific development by others expected to be completed by 2024. Inclusion
of these factors resulted in the development of 2024 No-Build traffic volumes. Anticipated site-
generated traffic volumes were then superimposed upon these No-Build traffic-flow networks to
develop the 2024 Build traffic-volume conditions.

FUTURE TRAFFIC GROWTH

Traffic growth on area roadways is a function of the expected land development in the immediate
area, as well as the surrounding region. Several methods are used to estimate this growth.
A procedure frequently employed estimates an annual percentage increase in traffic growth and
applies that percentage to all traffic volumes under study. The drawback to such a procedure is
that some turning volumes may actually grow at either a higher or a lower rate at particular inter-
sections.

An alternative procedure identifies the location and type of planned development, estimates the
traffic to be generated, and assigns it to the area roadway network. This produces a more realistic
estimate of growth for local traffic. However, the drawback of this procedure is that the potential
growth in population and development external to the study area would not be accounted for in
the traffic projections.

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

General Background Growth

Traffic-volume data compiled by MassDOT from permanent count stations and historic traffic
counts in the area were reviewed in order to determine general background traffic growth trends.
Based on a review of this data and other area traffic studies, a 1.0 percent per year compounded
annual background traffic growth rate was used in order to conservatively account for future
traffic growth and presently unforeseen development within the study area. This is consistent
with previous traffic studies conducted for the area.

G:\7382 Brookline, MA\Reports\TIA 0217.docx 13 DRAFT



Specific Development by Others

The Town of Brookline and the City of Newton were contacted in order to determine if there are
any planned or approved specific development projects within the area that would have an impact
on future traffic volumes at the study intersections. Based on these discussions five projects were
identified:

1240 Boylston Street. No traffic study was required for the project and the 1.0 percent general
background growth rate will account for the new trips generated by this project.

1180 Boylston Street. This project consists of the development of 45 age-restricted (55+)
apartments and 7,000 sf of retail. The Site Generated volumes from the traffic study were added
to the No-Build volumes.

Chestnut Hill Square. This mixed-use project has yet to construct 91 residential units. The
Residential Phase from the traffic study was added to the No-Build volumes.

Kesseler Woods. This project consists of the development of 88 apartment units off of
LaGrange Street in Newton. The Site Generated volumes from the traffic study were added to the
No-Build volumes.

Former Atrium Mall Building. This project is a 260,500 sf reuse to consist of a health club,
office, and medical office. Traffic volumes were estimated and incorporated, as no traffic study
has been completed.

No other background developments were identified within the study area.

Planned Roadway Improvements

The Town of Brookline was contacted in order to determine if there are any planned roadway
improvement projects expected to be completed within the study area. Based on these
discussions, two projects were identified:

e Hammond Street at Woodland Road Intersection Improvement Study. Intersection
alternatives have been evaluated by the team and their consultant. The preferred

alternative is traffic signalization.

e Woodland Road Traffic Calming Study. The Town is currently assessing traffic calming
measures for Woodland Road.

No-Build Traffic Volumes

The 2024 No-Build peak-hour traffic-volume networks for weekday morning and weekday
afternoon were developed by applying the 1.0 percent per year compounded annual background
traffic growth rate to the Existing peak-hour traffic volumes. The resulting 2024 No-Build
weekday morning and weekday afternoon peak-hour traffic volume networks are shown on
Figures 14 and 15.

G\7382 Brookline, MAReports\TIA 0217.docx 14 DRAFT
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PROJECT-GENERATED TRAFFIC

Design year (2024 Build) traffic volumes for the study area roadways were determined by
estimating Project-generated traffic volumes and assigning these volumes on the study roadways.
The following describes the methodology used to establish the traffic characteristics of the
Project. As proposed, the Project will entail the construction of an 800-student elementary
school. Teacher and staff levels are estimated at 125.

In order to develop the traffic characteristics of the Project, trip-generation statistics published by
the ITE® for similar land uses as those proposed were used. ITE Land Use Code (LUC) 520,
Elementary School, with the independent variable of “Number of Students” equal to 800. It
should be noted that the trip-generation statistics published by the ITE for the aforementioned
land uses reflect the common modes of transportation for schools and include buses,
vans/carpools, as well as students that may walk or bicycle to school. Table 5 summarizes the
anticipated characteristics of the Project based upon Industry Standards. ’

Table 5
BALDWIN ELEMENTARY SCHOOL
TRIP GENERATION SUMMARY®

Vehicle Trips®
Elementary
School
Time Period/Direction (800 Students)®
Average Weekday Daily:
Entering : 516
Exiting 516
Total 1,032
Weekday Morning Peak Hour:
Entering 198
Exiting 162
Total ; 360
Weekday Afternoon Peak Hour:
Entering 101
Exiting 123
Total 224

“Based on ITE LUC 520, Elementary School.

3Ibid 2.
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Overall, the above ITE estimates appear low and may not reflective of actual Brookline
conditions.  As such, an alternative approach was developed based upon the following
assumption provided to VAL

- 800 Students

- 4% Daily absenteeism

- 15 Students carpool with staff

- 25 students bus with METCO

- 50 students walk

- 200 students bus

- Student car occupancy of 1.45 student/car

Afternoon traffic volumes were estimated based upon the reduced traffic percentage from the ITE
data.

A summary of expected vehicle trip generation is summarized in Table 6 based upon the above
assumptions. ?

Table 6
TRIP GENERATION SUMMARY

Drop-off/
Time Period Staff Buses Pick-up Total Trips
Weekday Morning
Peak Hour:
Entering 98 9 330 437
Exiting 0 9 330 339
Total 98 18 660 776
Weekday Afternoon
Peak Hour:
Entering 0 9 207 216
Exiting Q 9 256 265
Total 0 18 463 481

As can be seen in Table 6, the Project is expected to generate approximately 776 vehicle trips
(437 vehicles entering and 339 exiting) expected during the weekday morning peak-hour. During
the weekday afternoon peak hour the Project is expected to generate approximately 481 vehicle
trips (216 vehicles entering and 265 exiting). The above estimates were utilized for analysis
purposes in assessing the overall impacts.

Alternative Trip Generation scenarios were developed but were not included as part of the
detailed analysis. Trip generation estimates were provided for the following three alternate
scenarios.

1. 800-student school — only METCO — 25 students bused

2. 600-student school — only METCO — 25 students bused
3. 600-student school — METCO — 25 students bused plus 150 additional bused students

G:\7382 Brookline, MA\Reports\TIA 0217 docx 16 DRAFT



These trip estimates are provided in Tables 7-9.

Table 7
TRIP GENERATION SUMMARY: ALTERNATE SCENARIO #1
800 STUDENTS/25 BUSED
Drop-off/
Time Period Staff Buses Pick-up Total Trips
Weekday  Morning
Peak Hour:
Entering 98 1 468 567
Exiting 0 4, 468 469
Total 98 2 936 1,036
Weekday Afternoon
Peak Hour:
Entering 0 1 288 289
Exiting 0 1 352 353
Total 0 2 640 642
Table 8
TRIP GENERATION SUMMARY: ALTERNATE SCENARIO #2
600 STUDENTS/25 BUSED
Drop-off/
Time Period Staff Buses Pick-up Total Trips
Weekday = Morning
Peak Hour: -
Entering - * 74 1 335 410
Exiting 0 1 335 336
Total 14 2 670 746
Weekday Afternoon
Peak Hour:
Entering 0 1 214 208
Exiting 0 1 261 254
Total 0 2 475 462
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Table 9
TRIP GENERATION SUMMARY: ALTERNATE SCENARIO #2

600 STUDENTS/150 BUSED
Drop-off/
Time Period Staff Buses Pick-up Total Trips
Weekday Morning
Peak Hour:
Entering 74 7 232 313
Exiting 0 7 232 239
Total 74 14 464 552
Weekday Afternoon
Peak Hour:
Entering 0 7 147 154
Exiting 0 7 181 188
Total 0 14 328 342

As shown, at 800 students and no busing in the morning peak hour traffic generation increases to
1,036 vehicle trips (567 entering/469 exiting). Overall, this emphasizes that busing is an
important element to reducing the overall impacts. In addition, the 600-student alternatives show
the small school reduced traffic generation.

TRIP DISTRIBUTION AND ASSIGNMENT

Separate trip distributions were developed for staff and students. The directional distribution of
the site-generated trips to the proposed development by the staff was determined based on a
review of origin to workplace data for Brookline. The directional distribution for the drop-offs
and pick-ups was based on existing travel patterns at the study area intersections, directional data
provided by the architect and it was further assumed that 30 percent of parents dropping-off
students would be traveling on to work. The weekday morning trip distribution for staff is
depicted on Figure 16 and the drop-off (morning) and pick-up (afternoon) patterns are depicted in
Figures 17 and 18. The weekday morning and weekday afternoon peak-hour traffic volumes
expected to be generated by the school are shown on Figures 19 and 20.

FUTURE TRAFFIC VOLUMES — BUILD CONDITION

The 2024 Build condition networks consist of the 2024 No-Build traffic volumes with the antici-
pated site-generated traffic added to them. The 2024 Build weekday morning and weekday
afternoon traffic-volume networks are graphically depicted on Figures 21 and 22.

A summary of peak-hour projected traffic-volume increases external to the study area that is the

subject of this assessment is shown in Table 10. These volumes are based on the expected
increases from the project.
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guiuioy Aepyoam
yeys uonnguysiq duy

9T 3.n31y

FT0HID

parsosay Suby v YA A9 £10Z @) bkdod

"JUJ “S8)BIDOSSY P OSSBUBA s

F10H10
S3Invr
JOVHOH

3|e2S 0] J0N -m_

Nd ZEQT:TT LTOZ/T/E ‘BMPTTIUZREL\LTOTURNZSEL\Y

4
(52| s WO - _J
o\ N J JOVHOH v LYISNI 335
0
o
%ET
B )
4 _a0
% ISR Nooo?
~ () oW EAR
g = o0 PA)
0, [ v LYISNI 2%
»ey = 3
@ 3AING IAING
D NOILY 303y 3LVARd
e 3IN0S
2@ )
& \.wZO d.wi
% NI W
& oS
ﬁv,%unu V33
s \%/&Qn@
S OGS
fls) =
&&o
3
S

%CT

SHASTIAINSSDIN * QU0 - JOOIIS LIDUAWA]T uinwping pasedody - juaussassy’ ndutp woynpodsiup.a g



‘PaAIasaY SIYBIY IV WA AQ £L10Z @ 1uBLKdoD

Suiwiopy Aepyasm <m
jjo-douag Juspms : -s
uonnquysiq duy "JUJ ‘SOJBID0SSY P OSSBUBA

LT a4n313

a|e2s 0] 10N —m_

FI0410
SINYr

~ 4
E LA S

s AN

v LYISNI

%0F Gus) o %9

s NOLLY 303 ILVAINd
S 31N0S 9
%S0 NO T
> T2
./w.O |%ubv ﬁwv...w.w@w.m
@ LS
S 3% 0,
/8 2 Yol

SUISHIIDSSDIY * QUINO0Lg = J00128 Lnjiuatud) ] uisping pasodoay - juauissassy pndug uoyniiodsun. g

Nd ZE8T:ZT LTOZ/T/€ 'BMPOTIUZEEL\LTOZUBNZBEL\Y



Suiuaaz Aepyaam
dn-)o1d yuapms
uonnquysiqg dul

8T 2Ingig

\S
EE e
o

>%0T

FT0HI0
SINVr
JOVHOH

'

T

vV L¥3SNI 33S

%6€ \

"pansesay SUBLY IV

WA A9 £10Z @ WbKdo)

"DUJ ‘S8)BIDOSSY P 8SSEUBA s

a|e2g 0] 10N -H-

Wd Z0:6T:ZT LT0Z/T/€ 'BMPZTIUZ8EL\LTOZUBNZBEL\Y

Lt
wl
4 \.inJ
,,w \ _,»man%ﬁ%% 2%,
o\oO.H W Y 1NISNI c mw.w,m,m
< Z W\
o~ - 3
wlp
1)
O\ONN @ A1 3AING \Qw
&c@ zo_%m%mm 3LVAIN
:%Va%.vw C,M\wv&rm -
%.w &,Ww.w%@ v
S S
&% ® %8
& &~
L&)
-
.%o 0 O\Oh
va\ A %L
£ %9

SHASTIIDSSDI( * dUYO0LG - Jooy>S Lapjuauid]g uimping pasodody - juawussassy pndury uonniaodsun |



parsasay sIYBIY IV WA AQ 910T @ WuBLKdog

SOUWINJOA d1yjel] INOH Yead <m n
Suiuiol Aepyaom
pajesausr) aps "JUJ ‘S9)BID0SSY P 8SSBUEA
6T 24ngi4 aleos o1 10N .m.

‘UMOYS JOU 3l Jey} S19941S aPIS PUE SIND qIND SNOJSWNU 0] SNP 1SIXS Sasuelequu] 330N
JUSWAAOW [eSallly 910N

370810

SINVr

Y LYISNI 33S

T
4
S “«—9z
A0
S woo% \
(& o 2% \ &
o 22\
Z0
g4
cL— 92 099 8L 86  [DI0]
o e e S=== o
2 65¢ 0S¢ 6 0 o
& ) 86 ul
%nv.\ " sdy)  sdul  sduy sdup
A [0Yo SYUSPNIS SNG  HDIS ARG a IAING
& % NOILLY3¥O3Y 3LVA
p o 14d
% alls T1n0S i
~RY &m.i
o W
i
s
S
S
)NIV
>
S
Op °

SUASHUINSSD LY * AUIIYO0L g - JooydS Laniuawiajg uimping posodody - 1uaiussoss)” pndug wopniiodsun. |

Nd THET:ZT LTOT/T/€ ‘BDMP'ETIUZREL\L TOZUBNTBEL\Y



SOWNJOA 2Ujel] INOH Yead
uoousayy Aepyoom
pajelaudr) IUs

0c 213814

F10410
SInvr
JOVHOH

v LYISNI

SUASIIIDSSPIY * dUYYOOIG = J00YDS Lanjuawa)q mmping pasodody - juoussassy janduiy woyniodsuna |

‘pansasay SIUBLY Iy YA A9 910z @ 1ubukda

U] ‘SOJBIJ0SSY P 8SSBUEA s

aleds o] 10N
"UMOYs Jou alk jely} s)aal)s apis pue sind ¢ind snojawinu 0} a2np }sixa saduejequij 3j}0N

vV 14ISNI 335

JUSWaAO [eSalllx :9I0N

®
2
J +«—7Zl
N0
N oot
( YMZ¢)DO (=T H
oB Zw \
o o \»
2t
Z0
e
[ksi4 £9¥ gl 0 [BESTN
§9¢ 952 6 Q0 no
gle £02 6 0 ul
sduy  sduyl  sdup sdup
|D}oL Sjuspnys  sng 14015 JAIEA a 3AINQ
mh—m NOILY3INO3d ~ JLVYAIED
LA 31N0S 0 3
—
w0
G e
e

Wd SO'TZ:ZT LTOZ/T/€ ‘BMpyTIuZ8E/\L TOZURNTREL\Y



‘Pansasay SWBY IV WA A4 L10Z @ yBrdog

SOWN|OA d1yel] INOH Yead <m Q
Sulol Aepyoom 10hE
"OUj ‘S6)BII0SSYy ‘P 6SSBUEA

piing ¥202
T2 aIngiy4 ale25 0] JON -m_

*UMOYS JOU 3l JBY} S18941S BpIS puUR SND ¢IND SNOISWNU 0} NP }SIXS Saduejequl| 910N
WBWDAOW [eBafilx 910N

F10H10
SInvr

Mo
o9}
[Te}
RS
@ AN g4 IAING
NOILY3INO3y  0— wwn ILVAINd
31n0S A Bl

SHASIIDSSDIY * 2UINO0AG - J00YIS Uit d) g uimpng pasodody - jusussassy’ nduiy uonniiodsund g

INd 9ZTZ:ZT LT0Z/1/€ 'BMp'STIUZEL\LTOZARANZBEL\ Y



‘pansasay sBIY IV VA AQ £10Z B 3ybBikdag

SOWN|OA d1jei] INOH Yead <m Q
uoousa)y Aepyoom SIBUUE] ¥ e S
piing ¥20¢ "OUJ ‘S6)BJI0SSY P OSSBUEA

gc aingiy

2]ed§ 0] 10N
"UMOYS JOU 3Je JeY) S}934)S SpIS pue S)ND gINd SNOJSWNU 0} SNP }SIXS saduejequl] 90N
\ / JusWLAOW [e29[llx 910N

FI10410
SINvr

370810 pat

SIAYP
JOVHOH
<
U -,
2
[
n
g )
@ nO
S g9 rk\r¢¢4)@0 o ﬂ
S OAO,& ¢ mcﬂ lw”-oi
2B\ g v LYISNI B
d S\ \ownwn =
e, ‘ D R
\61 <<+ O «—30
JIL
e
T\ g g H
PN 8% @5 3AING A lat e 3
b s NOILYIHOFY  O*| - =+ 3LVARY
o o 5. Jnos v | TR ]
SIN -
e
J > G2
% A%V(Mu& wuw.&vm
2 =0\ T
3 & SS
& o ~
23 4
o WNRE
N
awo N .,/nw,m.
& w
°
M/K K./V,OON
I
o Sy we—>
3
> avoy
S ¥3LSNNA

SUISHYODSSDI\T * QU O0Lg - (001§ Linjuaia )] winping pasodoy - juowssassy: poduip uoypriodsunay

Wd 6€TZ:ZT LT0Z/1/€ 'BMP'9TIUZREL\LTOZARINZBEL\Y



Table 10
PEAK-HOUR TRAFFIC-VOLUME INCREASES

Traffic Volume Percent
2024 2024 Increase Over  Increase Over
Location/Peak Hour No-Build Build No-Build No-Build

Heath Street, east of Warren Street:

Weekday Morning 671 933 262 39.0

Weekday Afternoon 364 587 223 61.3
Boylston Street, west of Hammond Street:

Weekday Morning 3,119 3,181 62 2.0

Weekday Afternoon 2,856 2,891 35 1.2
Heath Street, east of Hammond Street:

Weekday Morning 358 576 218 60.9

Weekday Afternoon 374 538 164 439

Woodland Road, east of Hammond Street:
Weekday Morning 652 876 224 344
Weekday Afternoon 160 254 94 58.8

As shown in Table 10, project-related traffic-volume increases external to the study area relative
to 2024 No-Build conditions are anticipated to range from 1.2 to 61.3 percent during the peak
periods.
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TRAFFIC OPERATIONS ANALYSIS

Measuring existing and future traffic volumes quantifies traffic flow within the study area. To
assess quality of flow, roadway capacity and vehicle queue analyses were conducted under
Existing, No-Build, and Build traffic-volume conditions. Capacity analyses provide an indication
of how well the roadway facilities serve the traffic demands placed upon them, with vehicle
queue analyses providing a secondary measure of the operational characteristics of an intersection
or section of roadway under study. &

METHODOLOGY

Levels of Service

A primary result of capacity analyses is the assignment of level of service to traffic facilities
under various traffic-flow conditions." The concept of level of service is defined as a qualitative
measure describing operational conditions within a traffic stream and their perception by
motorists and/or passengers. A level-of-service definition provides an index to quality of traffic
flow in terms of such factors as speed, travel time, freedom to maneuver, traffic interruptions,
comfort, convenience, and safety. 5

Six levels of service are defined for each type of facility. They are given letter designations from
A to F, with level-of-service (LOS) A representing the best operating conditions and LOS F
representing congested or constrained operating conditions.

Since the level of service of a traffic facility is a function of the traffic flows placed upon it, such

a facility may operate at a wide range of levels of service, depending on the time of day, day of
week, or period of year.

Unsignalized Intersections

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

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

*The capacity analysis methodology is based on the concepts and procedures presented in the
Highway Capacity Manual; Transportation Research Board; Washington, DC; 2010.
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e LOS B represents a condition with short control delays to minor street traffic.
e LOS Crepresents a condition with average control delays to minor street traffic.
e LOS D represents a condition with long control delays to minor street traffic.

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

e LOS F represents a condition where minor street demand volume exceeds capacity of an
approach lane, with extreme control delays resulting.

The levels of service of unsignalized intersections are determined by application of a procedure
described in the 2010 Highway Capacity Manual.® Level of service is measured in terms of
average control delay. Mathematically, control delay is a function of the capacity and degree of
saturation of the lane group and/or approach under study and is a quantification of motorist delay
associated with traffic control devices such as traffic signals and STOP signs. Control delay
includes the effects of initial deceleration delay approaching a STOP sign, stopped delay, queue
move-up time, and final acceleration delay from a stopped condition. Definitions for level of
service at unsignalized intersections are also given in the 2010 Highway Capacity Manual.
Table 11 summarizes the relationship between level of service and average control delay for
two way stop controlled and all-way stop controlled intersections.

Table 11
LEVEL-OF-SERVICE CRITERIA FOR
UNSIGNALIZED INTERSECTIONS"

Level-Of-Service by Volume-to-Capacity Ratio Average Control Delay
vic<1.0 vic>1.0 (Seconds Per Vehicle)
A F <10.0
B F 10.1 to 15.0
C F 15.1t025.0
D F 25.1t035.0
E F 35.1t050.0
F F >50.0

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

5Highway Capacity Manual; Transportation Research Board; Washington, DC; 2010.
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Signalized Intersections

The six levels of service for signalized intersections may be described as follows:

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

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

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

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

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

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

Levels of service for signalized intersections are calculated using the operational analysis meth-
odology of the 2010 Highway Capacity Manual. This method assesses the effects of signal type,
timing, phasing, and progression; vehicle mix; and geometrics on delay. Level-of-service desig-
nations are based on the criterion of control or signal delay per vehicle. Control or signal delay is
a measure of driver discomfort, frustration, and fuel consumption, and includes initial decel-
eration delay approaching the traffic signal, queue move-up time, stopped delay and final accel-
eration delay. "Table 12 summarizes the relationship between level of service and control delay.
The tabulated control delay criterion may be applied in assigning level-of-service designations to
individual lane groups, to individual intersection approaches, or to entire intersections.

Table 12
LEVEL-OF-SERVICE CRITERIA
FOR SIGNALIZED INTERSECTIONS®

Level-Of-Service by Volume-to-Capacity Ratio Average Control Delay
vic<1.0 vic>1.0 (Seconds Per Vehicle)

<10.0
10.1 t0 20.0
20.1t035.0
35.1t055.0
55.1t0 80.0

>80.0

oo QW »
e W

*Source: Highway Capacity Manual, Transportation Research Board; Washington, DC; 2010;
page 18-6.
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Roundabouts

The roundabout capacity analysis is based on the procedures described in the Traffic Signalized
and Unsignalized Intersection Design and Research Aid (SIDRA) Intersection® The main
features of the SIDRA Intersection method for roundabout capacity estimation are the dependence
of gap acceptance parameters on rotary geometry, circulating flows and entry lane flows, and the
designation of approach lanes as controlling and otherwise that have different capacity
characteristics. Provision of two-lane approaches tend to substantially increase roundabout
capacity. As a general rule, individual approach volumes exceeding 85 percent of the calculated
capacity of that approach are considered over-saturated and indicate areas of concern.

The SIDRA analytical model calculates several components of delay. One of these, the average
total delay component, produces level-of-service results based on the concepts described in the
HCM. The delay ranges that define levels of service for roundabouts are shown in Table 13.

Table 13
LEVEL-OF-SERVICE CRITERIA FOR ROUNDABOUTS?

Level-Of-Service by Volume-to-Capacity Ratio Control Delay Per Vehicle
v/ic<1.0 v/ic>1.0 (Seconds)

<10.0
10.1to 15.0
15.1t025.0
25.11t035.0
35.1t050.0

>50.0

mTmoQw >
o T

*Source: SIDRA Intersection User Guide; Akcelik & Associates Pty Ltd; Greythorn, Victoria
3104, Australia; November 2012,

ANALYSIS RESULTS

Level-of-service analyses were conducted for Baseline, 2024 No-Build, and 2024 Build
conditions for the study area intersections. The results of the intersection capacity analysis within
the study area are described below, with a tabular summary provided in Tables 14 and 15. The
results of the SIDRA Rotary Capacity Analysis are summarized in Table 16.

Unsignalized Intersection Analysis Results

Hammond Street at Soule Recreation Drive

Under the all conditions, the Soule Recreation Drive operates at LOS C during the weekday
morning peak hour and LOS B during the weekday afternoon peak hour.

STraffic Signalized and Unsignalized Intersection Design and Research Aid, SIDRA Intersection User Guide;
Akcelik & Associates Pty Ltd; Greythorn, Victoria 3104, Australia; November 2012.
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Hammond Street at Woodland Road

Under Existing conditions, Woodland Road operates at LOS F during the weekday morning peak
hour and LOS D during the weekday afternoon peak hour. Under No-Build and Build conditions,
Woodland Road operates at LOS F during the weekday morning peak hour and LOS E during the
weekday afternoon peak hour. This intersection is expected to be signalized under future
conditions.

Heath Street at Oak Street

Under all conditions, Oak Street operates at LOS B or higher during both the weekday morning
and weekday afternoon peak hours.

Heath Street at Dunster Road

Under Existing and No-Build conditions, Dunster Road operates at LOS B during the weekday
morning and weekday afternoon peak hours. Under Build conditions, Dunster Road operates at
LOS D during the weekday morning peak hour and LOS B during the weekday afternoon peak
hour.

Heath Street at Cary Road

Under Existing and No-Build conditions, Cary Road operates at LOS B during the weekday
morning and weekday afternoon peak hours. Under Build conditions, Cary Road operates at LOS
C during the weekday morning peak hour and LOS B during the weekday afternoon peak hour.

Heath Street at Soule Recreation Drive/Site Drive

Under Existing and No-Build conditions, the Soule Recreation Drive operates at LOS B during
the weekday morning and weekday afternoon peak hours. Under Build conditions, left-turns
from the Site Drive operates at LOS F during the weekday morning peak hour and LOS C during
the weekday afternoon peak hour. Under Build conditions, right-turns from the Site Drive
operates at LOS B during both the weekday morning and weekday afternoon peak hours. During
the morning peak period, officer control is expected to control operations.

Heath Street at Woodland Road

During the weekday morning hour, the Woodland Road left-turn operates at LOS B under
Existing conditions, at LOS C under No-Build conditions and at LOS F under Build conditions.
During the morning peak period, delay increases of slightly over 100 seconds are expected.
During the weekday morning hour, the Woodland Road right-turn operates at LOS B under
Existing and No-Build conditions, and at LOS D under Build conditions.

During the weekday afternoon peak hour, the Woodland Road left-turn operates at LOS B and the
Woodland Road right-turn operates at LOS A, under all conditions.

Heath Street at Randolph Road
Under Existing and No-Build conditions, Dunster Road operates at LOS C during the weekday

morning peak hour and at LOS B during the weekday afternoon peak hour. Under Build
conditions, Dunster Road operates at LOS F during the weekday morning peak hour and LOS C
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during the weekday afternoon peak hour. During the weekday morning peak period, delay
increases of 34 seconds are expected.

Heath Street at Warren Street
During the weekday morning peak hour, Warren Street operates at LOS B under Existing
conditions, at LOS C under No-Build conditions and at LOS F under Build conditions. Delay

increases of up to 90 seconds are expected during the morning peak period. During the weekday
afternoon peak hour, Warren Street operates at LOS B under all conditions.

James Horace Circle

Under all conditions, James Horace Circle operates at LOS F, during both the weekday morning
and weekday evening peak hours. Delays increases of up to one minute can be expected during
the critical morning period.

Boylston Street at Dunster Road

During the both the weekday morning and weekday evening hours, Dunster Road operates at
LOS C under Existing and No-Build conditions. Under Build conditions, Dunster Road operates
at LOS F during the weekday morning hour and at LOS C during the weekday evening peak hour.

Signalized Intersection Analysis Result

Boylston Street at Hammond Street

Under Existing conditions, this intersection operates at an overall LOS E during both the
weekday morning and weekday afternoon peak hours. Under No-Build conditions, this
intersection operates at an overall LOS F during both the weekday morning and weekday
afternoon peak hours. Under Build conditions with mitigated timings, this intersection operates
at an overall LOS F during the weekday morning peak hour and at LOS E during the weekday
afternoon peak hour. It should be noted that the overall delay at this intersection decreases with
signal optimization from the project.

Hammond Street at Heath Street

Under Existing conditions, this intersection operates at an overall LOS D during the weekday
morning peak hour and at LOS C during the weekday afternoon peak hour. Under No-Build
conditions, this intersection operates at an overall LOS D during both the weekday morning and
weekday afternoon peak hours. Under Build conditions, this intersection operates at an overall
LOS B during both the weekday morning and weekday afternoon peak hours. It should be noted
that the overall delay at this intersection decreases with signal optimization from the project and
the modified shorter cycle length.

Hammond Street at Woodland Road

The Town has created a concept plan for the signalization of Hammond Street at Woodland Road.
The Town’s concept plan was analyzed, with the addition of an exclusive right-turn lane on the
Hammond Street northbound approach, in order to accommodate the proposed school. Under all
conditions, this signalized intersection operates at LOS B or better, during both the weekday
morning and weekday afternoon peak hours.
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

VAI has completed a detailed assessment of the potential impacts on the transportation
infrastructure associated with the proposed Baldwin Elementary School to be located off
Heath Street in Brookline, Massachusetts. This assessment has been completed in accordance
with State and Town standards and those of the Traffic Engineering and Transportation Planning
professions for the preparation of such reports. The following specific areas have been evaluated
as they relate to the Project: i) access requirements; ii) potential off-site improvements; and
iii) safety considerations; under existing and future conditions, both with and without the Project.
Based on this assessment, we have concluded the following with respect to the Project:

> The Project is expected to generate approximately 776 vehicle trips (437 entering/
339 exiting) expected during the weekday morning peak-hour and 481 vehicle trips
(216 entering/265 exiting) expected during the weekday afternoon peak-hour;

> A review of accident data researched from MassDOT indicates that area intersections
(with the exception of the Horace James Circle) experience accident rates below state
averages indicating safe operations.

> The proposed driveway off Heath Street has adequate sight distances for safe and
efficient operations.

> While the projected pedestrian traffic to the school is expected to be minimal, safe
conditions can be achieved with sidewalks, crosswalks and crossing guards at appropriate
locations.

> The Project will increase traffic in the morning and afternoon periods with increased
delays and queues at locations within the study area. These delays and queues will be
confined to limited and distinct periods during the morning drop-off and afternoon pick-
up periods (20-25 minutes at peaks) and these periods are non-coincident with the peak
periods of the adjacent roadways.

In summary, the proposed site is a good location for a new school and a safe environment can be
maintained with traffic conditions maintained at manageable levels. While the school can be
safely accommodated and will increase delays and queues during limited period of the day
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(20-25 minutes at peaks), improvements will be necessary to minimize the impacts and enhance
safety conditions.

RECOMMENDATIONS

A detailed transportation improvement program has been developed that is designed to maintain
safe and efficient access to the school and address any deficiencies identified at off-site locations
evaluated in conjunction with this study. The following improvements have been recommended
as a part of this evaluation and will be completed in coordination with the Town.

Project Access

The school driveways were planned such that traffic impacts to the area are minimized and safe
and efficient access and egress is provided. While a two-way driveway was considered along
Woodland Road and two-way travel on Woodland Road was reviewed, this option was eliminated
due to Woodland Road impacts. Based upon the evaluation three driveways are proposed:

> The main driveway off Heath Street is located at the approximately location of the
Soule Recreation Center rear access. This driveway will provide two exit lanes and one
entering lane.

» A left-turn entering only driveway is proposed off Woodland Road which minimizes the
amount of turning traffic onto Heath Street and at the Heath Street main driveway.

> A bus/service driveway is proposed off Heath Street and is designed such that buses can
arrive in either direction from Heath Street. :

The following recommendations are offered with respect to the design and operation of the
Project site driveways:

» The main driveway should have a minimum 20-foot entrance and two 12-foot exit lanes
under STOP-control. The intersection should be illustrated.

> Both Entrance-Only drives should be a minimum of 16 feet wide with appropriate DO
NOT ENTER signs should be placed internal to the site.

> School Zone signs, pavement markings and traffic control devices (i.e., flashing school
speed limit signs) should be provided along Heath Street for and Woodland Road.

> All signs and other pavement markings to be installed within the Project site shall
conform to the applicable standards of the current Manual on Uniform Traffic Devices
(MUTCD).

» In order to provide the required lines of sight approaching and departing the Project site
driveway intersection with Heath Street, the area to the east of the driveway must be
regraded for sufficient lines of sight.

> Signs and landscaping adjacent to the Project site driveway intersections should be
designed and maintained so as not to restrict lines of sight.

"Ibid 4
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The driveway and signage are depicted in Figure 23

Pedestrian Improvements

As depicted in Figure 12, new crosswalks are proposed along Heath Street, Hammond Street and
Woodland Road. Crossing guards should be placed at the Hammond Street crosswalk and at the
main Heath Street driveway. Sidewalks entering the site will be provided along the bus/service
drive, main Heath Street drive and Woodland Road drive. In addition, all of the existing
deficiencies depicted in Figure 11 should be addressed by the Town to provide the area with
continuous ADA-complaint sidewalks.

As part of the Woodland Road traffic calming improvements, the following should be
implemented: Z 5y

> A raised crosswalk at the new School driveway

> Bicycle lane considerations along Woodland Road

» Continuous sidewalk along the north side of Woodland Road.
Off-Site
Hammond Street at Route 9 and Hammond Street at Heath Street

This intersection should be retimed and coordinated. It is proposed that the Heath Street traffic
signal cycle length be one-half of the Route 9 traffic signal cycle such that additional capacity can
be allocated to Heath Street to facilitate traffic movements exiting Heath Street.

Heath Street at Woodland Road

This intersection should be realigned with reduced pavement width to better define traffic flow.
Woodland Road should be stripped for a two-lane approach to Heath Street.

Bicycle Considerations
While bicycle usage to the site will be limited, the following should be incorporated.

> Bicycle racks should be provided proximate to the building entrance in a visible location.

> Bicycle consideration by the Town should be reviewed for both Heath Street and
Woodland Road. = -~

Transit Usage

While transit usage will be limited to staff, the school should promote staff usage of public
transportation to the school.
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Transportation Impact Assessient - Proposed Baldwin Elementary School - Brookline , Massachusetts
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School Drop-Off and Pick-Up Traffic Management Plan

A central feature of the Project is the implementation of a traffic and parking management plan
for school drop-off and pick-up activities. The Project site and the site access and off-site
improvements detailed herein have been developed to facilitate access to the school campus for
pedestrians, bicyclists, school buses and parents/caregivers in a safe and efficient manner. The
traffic and parking management plan has been designed to build-upon this created infrastructure
and will consist of the following major elements, all of which are overseen by school staff:

>

Police detail officer should be initially located at the main entrance and exit driveway
serving the Project site in order to manage the flow of vehicles and pedestrians entering
and exiting the site, and pedestrians crossing Heath Street at the school crossing.

School staff should be stationed at the drop-off areas to manage traffic within the site and
along the driveways, as well as to facilitate the safety of pedestrians and bicyclists.

A designated drop-off/pick-up area has been designed to facilitate these movements.

A lane along the entryway will remain unobstructed during student drop-off and pick-up
periods for emergency vehicles.

Parents and caregivers will be given information on school drop-off and pick-up times
and procedures at the beginning of the school year, with periodic updates and reminders
provided as may be necessary.

The elements of the traffic and parking management plan for school drop-off and pick-up
activities will be reviewed and updated as may be necessary in order to ensure the safety of
students and to minimize potential impacts to the safe and efficient movement of vehicles,
pedestrians and bicyclists.

Constructipn Management Plan

A detailed Construction Management Plan should be prepared and reviewed by the Town.

Traffic Monitoring

Within three months after school opening, a traffic monitoring study should be completed to
review traffic counts at the site driveways and evaluate the traffic condition within the area.

Annually, the school should assess conditions and evaluate pedestrian safety, crossing guards,
police detail at the main driveway, and evaluate the level of student busing and make
adjustments, as necessary.

Overall, a safe environment to the school can be maintained and the increased traffic conditions
with respect to delays and queues will be limited to short periods in the morning and afternoon.
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