MEMORANDUM
Date

October 13, 2021

To

Alison C. Steinfeld, Planning Director
Department of Planning and Community Development
333 Washington Street
Brookline, MA 02445

From

James D. Fitzgerald, P.E., LEED AP
Jane R. Davis, P.E.

Subject

108 Centre Street Traffic Peer Review

Environmental Partners (EP) has reviewed the Transportation Impact Study (TIS) prepared by Stantec
Consulting Services, Inc. (Stantec) for the proposed development (“the Project”) located at 108
Centre Street in the Town of Brookline, dated in September 2021. EP has also reviewed the
supplemental Trip Generation Data memorandum prepared by Stantec, dated September 9, 2021.
In general, Stantec has prepared this assessment in a professional manner, consistent with standard
engineering practices. The following is a summary of EP’s traffic review. Walker Consultants will
provide a separate peer review of the proposed parking.

Project Description
The TIS outlines the following project description:
“The proposed project will include up to 54 dwelling units for seniors. The project site is currently
occupied by a three-story, single-family home with a driveway onto Centre Street. The proposed
seven-story building will complement existing HSL senior housing communities located adjacent to
the project site. The HSL property to the east, 100 Centre Street – Danesh, and the HSL property to
the west, 112-120 Centre Street-Cohen include 336 total dwelling units. A surface parking lot at 100
Centre Street with access to Centre Street provides 36 parking spaces. The HSL property at 112-120
Centre Street includes 61 parking spaces in a below-grade garage accessed via a driveway at Centre
Street. The 108 Centre Street project does not include any on-site parking. Two one-way driveways
are proposed at 108 Centre Street as part of a pick-up/drop-off loop in front of the building.”
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Existing Conditions
The TIS included a description of the study area, which consists of four roadways and five
intersections in proximity to the Project site as listed below:
Roadways:
•
•
•
•

Harvard Street
Centre Street
Williams Street
Fuller Street

Intersections:
•
•
•
•
•

Harvard Street at Williams Street/Stedman Street (Signalized)
Harvard Street at Fuller Street (Signalized)
Centre Street at Williams Street (Signalized)
Centre Street at Fuller Street (Unsignalized)
Centre Street at Site Driveway (Unsignalized)

Figure 1 shows the Project site locus map and study area intersections provided by Stantec.

Figure 1 – Site Locus Map and Study Area Intersections (Source: Stantec TIS)
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The TIS describes the existing conditions, including geometry, functional classification, jurisdiction,
speed, parking regulations, land use, pedestrian and bicycle facilities along the study roadways and
at study intersections. As part of this specific peer review, EP was tasked with reviewing the existing
conditions using Google Earth, rather than in the field; based on this review, the study area
descriptions appear to be accurate, with minor exceptions to the description of the termini of
Harvard Street and Fuller Street, and the description of the bicycle accommodations along Harvard
Street, which appears to contain bicycle lanes in both directions, intermittently in the
northwestbound direction within the study area.
Stantec also described pedestrian facilities within the study area and identified locations of
deficiencies for potential improvements, as also illustrated in Figure 3 of the TIS. The figure appears
to be consistent with the information provided in the TIS and in the appendix. As part of this specific
peer review, EP was tasked with reviewing the pedestrian facilities using Google Earth, rather than in
the field; based on this review, the description of the pedestrian facilities appears to be accurate.

Traffic Volumes
Stantec collected Automatic Traffic Recorder (ATR) data and manual Turning Movement Count (TMC)
data within the study area in September 2021. The TIS did not apply any volume adjustments to
account for impacts of the COVID-19 pandemic or seasonal fluctuations.
Based on a cursory review of data available through the Massachusetts Department of
Transportation (MassDOT) Mobility Dashboard, it appears traffic volumes in the vicinity of the
project were still below pre-pandemic levels in September 2021. EP recommends that Stantec
review available historical data to determine if the traffic counts should be adjusted to
account for pandemic-related reductions in traffic. We recommend using local data from nearby
roadways (of similar functional classification) or intersections if available; in the absence of or in
combination with local historic traffic data, nearby MassDOT permanent count stations on the
Massachusetts Turnpike provide relevant historic data. (EP notes that the volume comparison at the
intersection of Harvard Street at Williams Street and Steadman Street shown in Table 4 of this TIS
used to justify a background traffic growth rate could instead be used to establish a COVID-19
adjustment factor by projecting the 2016 traffic data to 2019, seasonally adjusting the 2016 and
2021 data to provide an average month comparison, and determining the percent difference
between 2019 pre-COVID and 2021 current conditions.)
EP also typically recommends reviewing applicable permanent counting station data and/or
seasonal factors maintained by MassDOT to determine if an adjustment to collected data is justified
to account for seasonal fluctuations. In this instance, since September traffic volumes are higher
than the average month based on the MassDOT 2019 Weekday Seasonal Factors Report, we do not
request any further action.
Automatic Traffic Recorder (ATR) Data
Stantec collected ATR data for a 24-hour period on Wednesday, September 1st, 2021, which included
vehicle volume, speed, and classification. No summary has been provided in the TIS; however, since
the information is provided in the appendix and does not affect the analysis and the outcome of the
Project, EP requests no action at this time.
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Turning Movement Count (TMC) Data
Stantec collected TMC data on Wednesday, September 1st and Thursday, September 2nd, 2021 to
capture the weekday morning peak period (7:00 AM – 9:00 AM) and the weekday evening peak
period (4:00 PM - 6:00 PM) at the study intersections. Figures 4 and 5 of the TIS graphically depict the
Existing Peak Hour Traffic Volumes for the morning and evening peak hours, respectively.
EP notes the traffic volumes in the figure were rounded to the closest multiple of five. The figure
appears to be accurate based on the traffic volume data provided in the appendix, with the
following exceptions:
•
•

Centre Street at Site Driveway: turning movements into and out of the driveway are shown
as zero on both figures
Centre Street at Williams Street: in Figure 5, the westbound approach volumes for the
through and left-turn movements have been swapped

Since the correct volumes were used in the traffic analysis, EP does not request revision to the
figures.
Pedestrians and Bicycles
Stantec collected pedestrian and bicycle volumes as part of the TMCs. Figure 6 graphically depicts
the total (non-directional) peak hour pedestrian and bicycle volumes for the morning and evening
peak hour at each of the study intersections. The figure appears to be accurate based on the traffic
volume data provided in the appendix. While EP does not request an update to the figure, we note
this it is typically beneficial to show the directional breakdown of the volumes to gain a better
understanding of the movements for prioritizing potential infrastructure improvements, and to aid
in incorporating the movements in the traffic analysis.

Existing Traffic Operations
Our review of the traffic operations analysis of existing conditions is summarized with the No-Build
and Build operations analysis under the Traffic Operations Analysis section.

Safety (Crash Data)
Stantec reviewed crash data provided by MassDOT at each of the study intersections for the threeyear period between 2017 and 2019. We note that MassDOT recommends using crash data through
2018, which is the latest complete year of data and more recent data may be incomplete. Stantec
indicated they had also requested crash data from the Brookline Police Department (BPD), which
they would summarize in a supplemental memorandum once received. EP requests a review of
the supplemental memorandum upon completion.
Table 3 of the TIS summarizes the MassDOT crash data at each of the study intersections. While no
backups have been provided for EP’s review, our independent research on crashes through the
MassDOT database for the same years yielded similar results with minor discrepancies. The crash
rates in the table are consistent with the crash rate worksheets provided in the appendix; however,
the K factors used to calculate the crash rates are lower than the typical range, which may
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consequently result in a lower crash rate. EP requests clarification on how the K Factors were
derived.
EP also notes that Harvard Street throughout the study area falls within a Highway Safety
Improvement Program (HSIP) Bicycle Cluster on MassDOT’s Top Crash Locations website. Since the
subject development is anticipated to increase vehicular and/or bicycle traffic in the area, EP
recommends consideration for mitigation related to bicycle accommodations. Further
comment regarding bicycle crashes may be necessary upon review of the BPD crash reports.

Vehicle Speeds
Stantec collected vehicle speeds as part of the ATR data on Centre Street in the vicinity of the Project
site. The measurements show an 85th percentile speed of 27 miles per hour (mph) in the
southeastbound and 28 mph in the northwestbound direction.

Public Transportation
Stantec described the public transportation options near the project site, which include
Massachusetts Bay Transit Authority (MBTA) Bus Route 66 and MBTA Green Line C Branch. As part
of this specific peer review, EP was not tasked with researching opportunities to expand public
transportation services.

Assessment of Future Impacts
Stantec projected the 2021 existing traffic volumes five years to 2026 future traffic conditions using
a 0.5 percent background growth rate per year over the five-year period and identified other
planned developments and/or roadway improvement projects in the area that may add vehicle trips
or impact traffic volumes through the study area. While EP agrees with the general methodology, we
offer the following comments:
•

•

•

We note that based on the TIA guidelines, MassDOT recommends a minimum projection of
seven years to allow for permitting and occupancy. However, expanding the growth rate an
additional two years is not anticipated to alter the findings of this study.
Stantec established a 0.5 percent growth rate per year based on the MassDOT Yearly Growth
Rates table, which is based on statewide data. Further, they used “U1-Boston” roadway
group, which is based on interstate data. Given that the functional classifications within the
study area consist of arterials, collectors, and local roadways, we would only recommend
using data based on interstate data if no other data is available. More importantly, EP
recommends using a background traffic growth rate based on local data.
As discussed under the Traffic Volumes section, the volume comparison between 2016 and
2021 counts at the intersection of Harvard Street at Williams Street and Stedman Street
shown in Table 4 would likely be more useful in establishing a COVID-19 adjustment factor.
The 12 to 13 percent reduction shown is likely associated with the impacts of the pandemic.
EP does not recommend comparing pre-pandemic and post-pandemic data to establish a
background traffic growth rate.
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•

•

We assume that Stantec’s research and correspondence with the Town of Brookline has
adequately identified all major projects and developments that may impact travel patterns in
the study period; verification from the Town is recommended.
No backups have been provided for the traffic impacts of the aforementioned developments
in the Project site vicinity for EP to review and verify consistency of the additional volumes
along Harvard Street. EP requests backup data for verification.

Figures 7 and 8 of the TIS graphically depict the 2026 No-Build Peak Hour Traffic Volumes for
morning and evening peak hours, respectively, which include the 0.5 percent growth per year over
five years and the addition of other developments in the area. The volumes in the figures appear to
be accurate, with the exceptions noted for the existing volumes shown in Figures 4 and 5 of the TIS,
and without verification of the additional traffic volumes along Harvard Street for other nearby
developments.

Future Build Conditions
Trip Generation
In previous correspondences between the Applicant, the Town, and EP, EP recommended taking into
consideration the existing conditions at 100 and 112 Centre Street (referred to as “the campus”). As
stated in a memorandum dated August 11, 2021 requesting additional information from the
Applicant:
“EP recommends using empirical data from the existing facilities on the campus to gain a better
understanding of the land use to estimate both future trip generation and parking. Although using
the Institute of Transportation Engineers (ITE) is the industry standard and frequently the only
feasible way of projecting trips, the ITE Trip Generation Manual itself recommends using empirical
data when possible. Given that the subject project is an expansion of the same use on the existing
campus, it follows that the trip generation and parking for the expansion would best be estimated
using data from the existing facilities rather than an average of similar uses across the United
States.”
Stantec subsequently prepared a Trip Generation Data memorandum dated September 9, 2021 to
establish trip generation rates based on data collected from the existing 336-unit campus. They
collected TMCs at the existing Project site driveway and two adjacent driveways accessing the
existing campus to capture the number of vehicles entering and existing the campus during the
weekday morning and evening peak hours, consisting of staff and resident vehicles that are
permitted to park on-site. Since visitors and caregivers are not permitted to park on-site and were
therefore not accounted for in the TMC data, Stantec supplemented this data with log records
maintained in the lobbies of the existing campus facilities to capture those arriving by vehicle but
parking off-site. The backups of the visitor/caregiver logs were not included in the attachments of
the Trip Generation Data memo for EP to verify consistency with the summary; however, provided
the summary accurately reflects the weekday morning and evening peak hour trips associated with
caregivers and visitors, the information in Tables 1 and 2 of the memo is consistent with the TMC
data, and the trip generation rates based on the 336-unit campus appear to be accurate.
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The trip generation rates established in the Trip Generation Data memo were then used to estimate
the trip generation of the proposed 54-unit development, as summarized in Table 5 of the TIS. The
Project is expected to generate 4 vehicle trips (2 entering, 2 exiting) during the weekday morning
peak hour and 6 vehicle trips (3 entering, 3 exiting) during the weekday evening peak hour. The
information in the table appear to be accurate based on the methodology outlined in the Trip
Generation Data memo.
Trip Distribution and Assignment
Stantec determined the trip distribution of the project-generated trips based on a review of existing
travel patterns within the study area and the likely travel destinations to and from the Project site.
Harvard Street was assumed to carry 80 percent of project-generated traffic (40 percent on the
northwest and 40 percent on the southeast side of the Project site), and Winchester Street was
assumed to carry 20 percent of project-generated traffic (10 percent on the northwest and 10
percent on the southeast side of the Project site). Although no backups have been provided for
verification on the calculation of these percentages, nor for the trip assignment to the roadway
network, the trip distribution seems reasonable, and given the relatively low volume of projectgenerated trips, EP does not request further action.
Build Traffic Volumes
Stantec developed the 2026 Build conditions by adding the vehicle volumes generated by the
proposed Project to the 2026 No-Build conditions. Figures 9 and 10 of the TIS graphically depict the
2026 Build Peak Hour Traffic Volumes for morning and evening peak hours, respectively. Though no
backups were provided for EP to verify the trip assignment to the network, we compared the
volumes shown on the No-Build and Build figures in the TIS and found several inconsistencies.
However, since the inconsistencies are all minor equating to a maximum of two vehicles in a single
direction, we request no revision at this time.
Stantec summarized the peak hour projected traffic volume increases at the study intersections in
Table 6 of the TIS. The table shows the 2026 No-Build volumes for the morning and evening peak
hours, as well as the traffic volume increases over No-Build and the associated percent increase. The
calculations appear to be consistent with the No-Build and Build conditions figures, but include the
same minor inconsistencies found in the Build conditions figures. Given that the inconsistencies
equated to two vehicles or less in a single direction, EP would not expect a significant difference in
the percent increases shown in Table 6. As reported, the intersection of Centre Street and Fuller
Street is expected to experience the largest volume increase of 1.0 percent during the weekday
evening peak hour as a result of the proposed development.
Pedestrian Traffic and Mode Split
Stantec reviewed mode split data from the U.S. Census Journey-to-Work data for Census Tract
400300 to derive the project-generated pedestrian traffic based on the vehicular traffic. Based on
the survey data provided in the appendix, Stantec’s description of the pedestrian traffic generated
by the proposed development appears to be accurate. EP notes, however, that Journey-to-Work data
may not be the most accurate reflection for the type of use of the proposed senior housing
development, and we recommend using a secondary source or reviewing TMC data or the log
records maintained in the lobbies of the existing campus facilities that were used to
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supplement the TMC data for the vehicle trip generation, if existing pedestrian data is
available.
EP notes that based on the mode split data provided in the appendix, approximately eight percent
of commuters use “Other Means” of transportation, which includes bicycle travel. Given the location
of the Site, we would anticipate the Project could generate visitor and/or employee bicycle trips in
addition to pedestrian trips.

Traffic Operations Analysis
Stantec used Synchro 10 software, which is based on the Highway Capacity Manual (HCM)
methodology, to analyze each of the study intersections.
EP reviewed the Synchro analysis and we offer the following comments:
•

•

•

•

•

•

Synchro allows various types of reporting for printing analysis results, and the type of
reporting Stantec used does not provide several factors for our review. The following
comments may apply to signalized intersection reporting, unsignalized intersection
reporting, or both, but have been generalized for simplicity. EP recommends providing a
Synchro report which includes all factors outlined below (if applicable) for verification.
Several of the analysis input factors remain unchanged from the default value in the
software, including the roadway grades, peak hour factors (PHF), and heavy vehicle
percentages. Though we would not anticipate a significant impact to the analysis results due
to the roadway grades, using the correct PHFs and heavy vehicle percentages may be more
likely to impact the results. For more accurate analysis, EP recommends using the
measured PHF by approach and heavy vehicle percentage by lane movement from the
TMC data for each intersection, and updating roadway grades if data is available.
Stantec provided the Queuing report for the existing conditions, but did not include it for the
No-Build and Build conditions’ analyses at the signalized intersections. EP requests the
Queuing reports to compare No-Build and Build conditions.
Stantec did not include conflicting pedestrians or bicycle movements in the Synchro analysis.
Given the relatively high volume of pedestrians and bicycles in the study area, the analysis
should accurately represent the inclusion of all modes. As such, EP recommends including
conflicting pedestrian volumes and bicycle volumes for more accurate analysis
results.
Stantec indicated in the Pedestrian Traffic section, that the pedestrian interval at each
signalized intersection is on automatic recall; however, no information has been provided
regarding the exclusive pedestrian phase at the signalized intersections, including timings
and clearances. EP requests verification of the existing signal phasing.
At the intersection of Centre Street and Williams Street, volumes for northwestbound leftturn and through movements have been swapped for the evening peak hour analysis for all
the three Existing, No-Build, and Build conditions. Volumes and analysis should be
updated at this location.

Table 7 of the TIS presents the results of the traffic analyses including volume-to-capacity ratio,
vehicle delay and level of service (LOS) for the study intersections; queues have not been

envpartners.com

Page 9 of 11

summarized in the table. With exception of minor discrepancies, the table is consistent with the
Synchro outputs in the appendix.
With the provided analysis before the above requested edits, all movements at the study
intersections are expected to operate at a LOS B or better during both the weekday morning and
evening peak hours under both No-Build and Build conditions, with a maximum increase in delay of
0.1 seconds for signalized intersections and 0.2 seconds for the critical movement at unsignalized
intersections. We note that for the signalized intersections, the table only reports the overall
intersection traffic operations for each intersection, and does not show the operations for each lane
movement, as is typical. While we take no exception to the simplified table given the acceptable
operations at the study intersections as currently reported, we would anticipate a degrade in level of
service after the requested edits in this review have been implemented; should any of the lane
movements degrade to an unacceptable level of service, EP recommends reporting all
movements for each intersection to better indicate areas for potential improvements in
operations.
While EP agrees the previously prepared analysis shows only minor increases in delay, with the
revisions to the analysis as recommended above, we would anticipate that some of the critical
movements at the study intersections would degrade in level of service under No-Build conditions,
which could potentially result in more significant impacts to the traffic operations with the addition
of the project-generated traffic under Build conditions. As such, EP requests the revised analysis
to establish the appropriate mitigation for the Build condition.

Sight Distance
Stantec used the American Association of State Highway and Transportation Officials (AASHTO)
guidelines to determine if the sight distance at the project driveway along Centre Street meets
requirements. The AASHTO guidelines provide two criteria for determining adequate sight distance
at an intersection:
Stopping Sight Distance (SSD) – the distance required by a vehicle traveling at the design
speed of a roadway, on wet pavement, to stop prior to striking an object in its travel path
Intersection Sight Distance (ISD) – the sight distance required by a driver entering or crossing
an intersecting roadway to perceive an oncoming vehicle and safely execute a turning or
crossing maneuver
The AASHTO guidelines indicate that if the sight distance at an intersection is at a minimum equal to
the SSD, drivers have sufficient distance to avoid a collision in most cases; however, it is desirable to
exceed this distance where possible, and therefore ISD is preferred.
Stantec calculated the sight distance along Centre Street using a speed of 30 miles per hour (mph),
the approximate measured 85th percentile speed. Stantec’s SSD calculations and field
measurements appear to be accurate. EP further adds that based on AASHTO, the ISD is 335 feet
and 290 feet for left-turn and right-turn maneuvers from the driveway, respectively.
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With the removal of a portion of the stockade fence the east of the driveway for 112 Centre Street as
proposed by the Applicant, it appears the minimum sight distance will be met at the location of the
two existing driveways and at the location of the exit at the proposed circular driveway. The
Applicant provided sight distance figures in the appendix, which indicate the available sight distance
from each of the driveways with arrows. We would typically recommend providing sight triangles to
indicate areas where all objects should be removed and/or maintained below a height of 2.5 feet in
order to provide adequate sight distance of exiting site traffic. However, since the sight distance
appears to be more than adequate, we do not request revision to the figures at this time. We note
that any proposed signs or landscaping adjacent to the driveways should be maintained below a
height of 2.5 feet.
Stantec also measured the sight distance from the driveway to a potential pedestrian as per Town of
Brookline Zoning By-law requirements (Section 6.04.4.f.1) and EP agrees these requirements appear
to be met.

Findings and Recommendations
EP reviewed the recommendations Stantec provided and we offer the following
comments/recommendations:
•
•

•

•

•

In general, EP agrees with the Transportation Demand Management (TDM) plan and
proposed improvements for this project.
In addition to bicycle parking for the residents, EP also recommends an off-site, street-level
bicycle rack in addition to the proposed bicycle storage inside the parking area for visitors
and fast turnover for daily use, which will provide additional convenience and further
promote bicycle usage.
EP recommends installing a “STOP” sign and stop line at the site driveway(s) in compliance
with the Manual of Uniform Traffic Control Devices (MUTCD). All other signs and pavement
markings, as applicable, shall also be MUTCD-compliant.
EP agrees with Stantec’s recommendation to remove the fence so as not to restrict lines of
sight from the Site driveway, and we further recommend that any proposed signage or
landscaping be maintained in such a way that adequate sight line be available to and from
the Site driveway.
In reviewing the emergency vehicles turning templates at the proposed Site driveway
provided in the appendix, EP noted that the “AEV Type I” vehicle appears to be driving over
the curb corner when entering the driveway. We recommend revising the design accordingly
to accommodate the emergency vehicles.

Additional Off-Site Mitigation
The following outlines EP’s general recommendations for additional off-site mitigation based on the
impacts of the project and the existing conditions of the study area. We recommend coordinating
with the Transportation Board to implement any appropriate mitigation measures.
•

A key part of the TDM relies on walking alternatives and public transportation services,
which itself depends on accessibility for pedestrians. EP noted non-compliance with ADA
guidelines throughout the study area, additional to what was discussed in the TIS. Aside
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•

from pedestrian curb ramps, signal heads, and deteriorated/tree-disturbed sidewalks, some
sidewalk locations within the study area appear to contain steep cross-slopes that are likely
not ADA-compliant. Moreover, the exclusive pedestrian phases at signalized intersections do
not provide adequate intervals for walk and clearance at every location. Since these issues
may adversely affect the use of public transportation services and walking alternatives, EP
recommends considerations be made for addressing accessibility issues.
To provide additional mitigation for the increasing pedestrian volume, pending input from
the Transportation Board, EP recommends considering pedestrian improvements including:
o Tightening intersection corners or installing curb bump-outs within the study area
(where applicable) to shorten crosswalks and reduce delay for pedestrians at
signalized intersections
o Retiming exclusive pedestrian intervals to provide adequate timing for pedestrian
crossing at all locations, conforming to MUTCD standards

Summary
In addition to the recommendations outlined above within the Findings and Recommendations
section, the following summarizes the additional requested/recommended information:
•
•
•
•
•
•
•

Assessment of available historic traffic volume data to determine if a COVID-19 adjustment is
necessary
Summary of supplemental crash data from Brookline Police Department (once available)
Clarification on the derivation of the K-factors used in the crash rate calculations
Reassessment of the background traffic growth rate based on local data
Backups of the additional vehicle trips added to the network to account for other
developments in the area
Further review of the pedestrian trip generation (if applicable data is available)
Updated traffic analysis and summaries that include but are not limited to revision to the
PHFs, heavy vehicle percentages, addition of pedestrians and bicycles, and more detailed
Synchro reporting
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