35 New England Business Center Drive
Suite 140
Andover, MA 01810-1066
Office 978-474-8800
Fax 978-688-6508
Web: www.rdva.com

Ref:

7971

August 16, 2019

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

Response to Traffic Peer Review
Proposed Mixed-Use Development - 445 Harvard Street
Brookline, Massachusetts

Dear Ms. Steinfeld:
Vanasse & Associates, Inc. (VAI) is providing responses to the comments that were raised in the
July 11, 2019 memorandum prepared by Environmental Partners (EP) on behalf of the Town in reference
to their review of the July 23, 2018 Transportation Impact Assessment (the “July 2018 TIA”) prepared by
VAI in support of the proposed Mixed-Use Development to be located at 445 Harvard Street in Brookline,
Massachusetts (hereafter referred to as the “Project”). Listed below are the comments that were identified
in the subject memorandum followed by our response on behalf of the Applicant.
INTERSECTION SAFETY
Comment:

VAI reviewed the crash data at the Harvard Street/Thorndike Street intersection provided
by the Massachusetts Department of Transportation (MassDOT) for the period between
2011 and 2015. For a more accurate crash history, EP recommends obtaining crash
reports from the Brookline Police Department.

Response:

VAI obtained motor vehicle crash information for the Harvard Street/Thorndike Street
intersection from the Brookline Police Department for the most recent five-year period
available (2014 through 2018, inclusive) in order to examine motor vehicle crash trends
occurring within the study area. The data is summarized by intersection, type, severity,
and day of occurrence, and presented in Table A.
As can be seen in Table A, based on the Brookline Police Department data, the intersection
experienced a total of six (6) reported motor vehicle crashes over the five-year review
period, which is consistent with the data obtained from MassDOT. Of the six (6) crashes,
two (2) involved pedestrians and resulted in personal injury. No fatal motor vehicle crashes
were reported to have occurred at the intersection over the five-year review period. As
identified in the July 2018 TIA, improvements are currently under construction at this
intersection in conjunction with the redevelopment project at 455 Harvard Street that will
improve pedestrian safety.
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Table A
MOTOR VEHICLE CRASH DATA SUMMARYa

Traffic Control Type:b

a

Harvard Street/
Thorndike Street
U

Year:
2014
2015
2016
2017
2018
Total

2
1
0
1
2
6

Type:
Angle
Rear-End
Head-On
Sideswipe
Fixed Object
Pedestrian
Unknown/Other
Total

1
1
0
0
1
2
1
6

Day of Week:
Monday through Friday
Saturday
Sunday
Total

3
2
1
6

Severity:
Property Damage Only
Personal Injury
Fatality
Unknown
Total

4
2
0
0
6

Source: Brookline Police Department records, 2014 through 2018.
Traffic Control Type: U = unsignalized.

b

TRIP GENERATION
Existing Trip Generation
Comment:

VAI estimated the vehicle trips to and from the existing site using LUC 944 –
“Gasoline/Service Station”. According to ITE, “This land use includes gasoline/service
stations where the primary business is the fueling of motor vehicles. The sites included
generally have a small building (less than 2,000 gross square feet) that houses a cashier
and limited space for motor vehicle maintenance supplies and general convenience
products. A gasoline/service station may also have ancillary facilities for servicing and
repairing motor vehicles and may have a car wash.” While this appears to be the most
appropriate Land Use Code based on description, based on site visit observations (as
outlined below), EP questions the validity of the estimated trip generation. Due to this
observed discrepancy coupled with the relatively large deviation between the data set
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points for this Land Use Code, EP recommends obtaining traffic counts for a more
accurate comparison to the proposed usage.
Response:

On-Going construction activities associated with the redevelopment project at
455 Harvard Street preclude the collection of meaningful traffic volume data for the
existing gasoline/service station that occupies the Project site. As such, the Project
proponent obtained customer information for the month of November 2018 that included
fuel purchases and merchandise sales recorded on a daily and hourly basis. This
information was used to estimate the number of vehicle trips associated with the existing
use.
The sales information shows that on average, excluding Fridays and the holiday period, the
existing gasoline/service station conducted approximately 140 fuel sales and
50 merchandise sales on a typical weekday, with approximately nine (9) fuel only
transactions and three (3) merchandise only transactions during the weekday morning
peak-hour and approximately 11 fuel only and four (4) merchandise only transactions
during the weekday evening peak-hour.
In order to convert the customer information into vehicle trips the following assumptions
where made: i) 100 percent of the fuel customers arrive in an automobile; ii) 59 percent of
the merchandise customers arrived in an automobile 1; and iii) all purchases were completed
within 15-minutes of arrival such that an entering customer exited within 15-minutes of
their arrival. Applying these assumptions to the November 2018 customer data, it was
determined that the existing gasoline/service station generates approximately 340 vehicle
trips on a typical weekday (two-way, 24-hour volume, or 170 vehicles entering and
170 exiting), with 22 vehicle trips (11 entering and 11 exiting) generated during the
weekday morning peak-hour and 26 vehicle trips (13 entering and 13 exiting) generated
during the weekday evening peak-hour.
A copy of the November 2018 customer data for the existing gasoline/service station is
attached.

Comment:

VAI did not account for pass‐by trips as part of the trip generation for the existing usage.
Pass‐by trips account for vehicles that are already present in the adjacent passing stream
of traffic and are not considered new trips generated by the site. Traffic studies 2 show that
for LUC 944, on average, 58% of vehicle trips were pass‐by trips during the AM peak
period, and 42% of vehicle trips were pass‐by trips during the PM peak period. EP
recommends using a reduction for pass‐by trips to more accurately predict the trip
generation of the existing gas station.

Trip Generation Handbook, 3rd Edition; Appendix C: Person Trip Data for Infill Sites. Data used for a similar land use
(Convenience Store) to replicate the nature of the merchandise only sales in a general urban environment. As published by the
ITE, the motor vehicle mode share for these trips is 59 percent.
2ITE Trip Generation Handbook, 3rd Edition.
1ITE
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Response:

The pass-by trip rates published by the Institute of Transportation Engineers (ITE) for a
gasoline/service station were applied to the trips associated with the existing use that
occupies the Project site and are reflected in Table 1R, which also includes revised tripgeneration calculations for the Project (discussion follows).

Proposed Trip Generation
Comment:

LUC 820 describes “Shopping Center” as “an integrated group of commercial
establishments that is planned, developed, owned, and managed as a unit. A shopping
center’s composition is related to its market area in terms of size, location, and type of
store. A shopping center also provides on‐site parking facilities sufficient to serve its own
parking demands.” EP agrees with the use of this Land Use Code; however, due to the
relatively small size of this retail space, the development falls outside of the available data
set (the smallest data point at 9,000 sf), which may skew the results of the trip generation
from standard ITE methodology. As done for previous peer reviews, EP recommends that
VAI use the data points for the smallest developments available to calculate an average
rate, which is more likely to accurately predict the trips generated from a retail
development of this size. As seen in previous peer reviews, this will slightly increase the
number of generated trips for the retail component of the development.

Response:

As requested by EP, the trip-generation calculations for the retail component of the Project
were recalculated using a filtered set of data points for ITE Land Use Code (LUC) 820.
We note that the retail component of the Project has been reduced from 4,380± square feet
(sf) to 1,830± sf. As such, the ITE data set that was used was limited to sites that contained
less than 20,000± sf of retail space, or approximately ten times the size of the proposed
retail component of the Project. The revised trip-generation calculations for the Project are
summarized in Table 1R, with the detailed worksheets attached.

Comment:

VAI did not account for pass‐by trips as part of the trip generation. Traffic studies 3 show
that for LUC 820, on average 34% of vehicle trips were pass‐by trips during the PM peak
period; no data is available for the AM peak period. A reduction for some pass‐by trips
may be appropriate to more accurately predict the trip generation of the retail component
of the proposed development, particularly for comparison against the existing gas station.

Response:

A pass-by trip rate was not applied to the retail component of the Project given the
relatively small size of the demised area. As requested by EP, the ITE published pass-by
trip rates for LUC 820 were applied to the base trip-generation calculations for the retail
component of the Project as follows: 34 percent for the average weekday and weekday
evening peak hour and 0 percent of the weekday morning peak hour. The revised tripgeneration calculations for the Project are summarized in Table 1R.

3ITE

Trip Generation Handbook, 3rd Edition.
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Trip Generation Summary and Comparison
Comment:

Table 1 (Trip Generation Summary and Comparison – Proposed Mixed‐Use Development)
compares the anticipated trips by the proposed mixed‐used development to the estimated
trips of the existing gas station/auto repair shop. The table indicates a reduction in vehicle
trips between the existing usage and the proposed usage. Given the reasons outlined
above, EP recommends obtaining traffic counts to determine if the proposed trip
generation is indeed a reduction from existing, and whether or not further traffic analysis
will need to be performed.

Response:

As requested by EP and described in response to the preceding comments, customer data
was obtained from the existing gasoline/service station in order to establish the traffic
characteristics of the existing use that occupies the Project site and the trip-generation
calculations for the retail component of the Project were revised to: i) use ITE data for a
data set that was limited to small size retail uses; and ii) reflect the reduced size of this
component of the Project (1,830± sf vs. 4,380± sf). In addition, pass-by trip calculations
were included for both the existing gasoline/service station and the retail component of the
Project. Consistent with the methodology that was used in the July 2018 TIA, adjustments
were not applied to the trip-generation calculations for the residential component of the
Project to reflect the use of public transportation or pedestrian/bicycle trips. The revised
trip-generation calculations for the Project are summarized in Table 1R along with a
comparison to the traffic volumes associated with the exiting gasoline/service station that
occupies the Project site.
As can be seen in Table 1R, without adjustment to account for the use of public
transportation or pedestrian/bicycle trips, the Project is expected to generate approximately
242 primary (new) vehicle trips on an average weekday (two-way, 24-hour volume or
121 vehicles entering and 121 exiting), with 22 primary vehicle trips (9 vehicles entering
and 13 exiting) expected during the weekday morning peak-hour and 20 primary vehicle
trips (11 vehicles entering and 9 exiting) expected during the weekday evening peak-hour.
In comparison to the existing gasoline/service station that occupies the Project site, the
Project is expected to result in 46 additional primary vehicle trips on an average weekday,
with 12 additional primary vehicle trips expected during the weekday morning peak-hour
and four (4) additional primary vehicle trips expected during the weekday evening peakhour. This represents an increase of approximately one (1) additional vehicle every
5 minutes during the weekday morning peak-hour and one (1) additional vehicle every
15 minutes during the weekday evening peak-hour, a level of impact that would not be
perceivable over existing conditions.
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Table 1R
TRIP GENERATION SUMMARY
Proposed Vehicle Trips
(A)
Multifamily
Residential
Building
(25 Units)a

Time Period/Direction
Average Weekday Daily
Entering
Exiting
Total

(B)
Retail
Space
(1,830 sf)b

(C)
Pass-By
Tripsc

Existing Vehicle Trips

(D = B -C)
Primary
Trips

(E = A + D)
Total
Primary
Trips

(F)
Existing
Gasoline/
Service
Stationd

(G)
Pass-By
Tripse

(H = F- G)
Existing
Primary
Trips

(J = E - H)
Primary
Trip
Difference

67
67
134

82
82
164

28
28
56

54
54
108

121
121
242

170
170
340

72
72
144

98
98
196

+46

Weekday Morning Peak Hour
Entering
Exiting
Total

2
7
9

7
6
13

0
0
0

7
6
13

9
13
22

11
11
22

6
6
12

5
5
10

+12

Weekday Evening Peak Hour
Entering
Exiting
Total

7
5
12

6
6
12

2
2
4

4
4
8

11
9
20

13
13
26

5
5
10

8
8
16

+4

aBased

on ITE LUC 221, Multifamily Housing (Mid-Rise).
on ITE LUC 820, Shopping Center (filtered to exclude any developments greater than 20,000± sf).
c
A Pass-by trip rate was applied to the traffic volumes associated with the retail use as follows: weekday daily and weekday evening peak hour: 34 percent; weekday
morning peak hour: 0 percent.
d
Based on November 2018 customer/sales data.
e
A Pass-by trip rate was applied to the traffic volumes associated with the Gasoline/Service Station as follows: weekday daily and weekday evening peak hour:
42 percent; weekday morning peak hour: 58 percent.
bBased

Sight Distance
Comment:

EP requests clarification of the on‐street parking restrictions within the vicinity of the site.
Reference should be made to the sight distance evaluations and diagram prepared by VAI
in their Memorandum dated July 14, 2017 for Thorndike Street as part of the 455 Harvard
Street development for consistency.

Response:

Based on an approach speed of 20 mph along Thorndike Street, the recommended
minimum sight distance for safe operation is 115-feet both approaching the driveway along
Thorndike Street and for a motorist exiting the Project site. Lines of sight along
Thorndike Street approaching the Project site driveway meet or exceed the recommended
minimum sight distance. Existing lines of sight for a motorist exiting the Project site were
found to be limited by a stockade fence that is situated along east property line and onstreet parking (limited to 2-hours) along the south side of Thorndike Street east and west
of the driveway. The stockade fence will be removed in conjunction with the Project.
Restricting parking for a minimum of 20-feet west of the proposed driveway (and
preferably between the driveway and Harvard Street) or designating the area along the front
of the residential lobby as a 5 or 10-minute loading zone (this would limit use of the space
and the frequency with which the space/zone would be occupied) would afford the
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recommended minimum sight distance looking to the west (toward Harvard Street) for a
motorist exiting the Project site acknowledging that exiting vehicles will complete the
maneuver in two stages: i) look for pedestrians in the sidewalk area at or approaching the
garage (discussion follows); and ii) proceeding into the sidewalk area to observe
approaching vehicles or bicyclists along Thorndike Street. We note that the parking area
along the south side of Thorndike Street affords an additional seven (7) to eight (8) feet
before the front of the exiting vehicle is situated within the traveled-way along
Thorndike Street.
Looking to the east, removal of the stockade fence will improve sight lines for an exiting
motorist; however, parking within a minimum of 20-feet of the driveway (approximately
one (1) two-hour parking space) would need restricted in order to provide the
recommended minimum sight distance acknowledging the two-stage exit maneuver
described above.
Comment:

An assessment of the Town’s requirement for adequate sight distance between an exiting
vehicle and pedestrians within 5 feet of the driveway was not provided by VAI. It appears
this requirement may not be met given the corners of the proposed parking garage are
located along the back of sidewalk and the narrow driveway width, currently shown less
than the Town’s minimum 20 feet.

Response:

The Project proponent is in the process of refining the design of the Project to include
widening the garage entrance to 20-feet and recessing the residential lobby and adjacent
stairwell to provide the required sight distance between an exiting vehicle and a pedestrian
located within 5-feet of the driveway.

Comment:

Based on VAI’s July 14, 2017 document for 455 Harvard Street, 180 feet of sight distance
could be available looking left from Thorndike Street towards approaching northbound
Harvard Street traffic (in front of the subject site) if parking and loading were restricted
between the intersection through the former site driveway. This exceeds the required
minimum SSD of 160 feet. However the current site plans show a “TEMP LOADING
ZONE” on Harvard Street. With parking/loading allowed on this corner, existing sight
distance would be obstructed. As noted below, clarification on intended loading and/or
on‐street parking along Harvard Street and Thorndike Street is requested.

Response:

We have reviewed and concur with the findings of the sight distance assessment for the
Harvard Street/Thorndike Street intersection that was prepared for 455 Harvard Street.
This assessment concluded that the existing on-street metered parking along the Project
site frontage on the east side of Harvard Street should be removed in order to provide the
recommended minimum line of sight looking to the south from Thorndike Street.
A loading zone is proposed as a part of the Project at the location of the existing
gasoline/service station driveway along the east side of Harvard Street that is situated
within the sight triangle area of the Harvard Street/Thorndike Street intersection along with
the existing metered parking space between Thorndike Street and the subject
driveway/proposed loading zone. In order to limit obstructions within the sight triangle
area to the south of Thorndike Street, it is recommended that consideration be given to
eliminating the one (1) metered parking space along the east side of Harvard Street between

G:\7971 Brookline, MA\Letters\445 Harvard Street RTC 08.16.19.docx

Ms. Alison C. Steinfeld
August 16, 2019
Page 8 of 10

the existing gasoline/service station driveway and Thorndike Street, and that the loading
zone be limited to 10 or 15-minutes and/or by time of day (i.e., off-peak periods). Longer
term loading (such as for tenant moves) should be accommodated along the Project site
frontage on Thorndike Street and coordinated with the property manager and the Brookline
Police Department (discussion follows).
Comment:

Given the increase in pedestrian traffic anticipated by the proposed development
throughout the Harvard Street at Thorndike Street intersection, it is recommended that
curb extensions or “bump‐outs” be considered at the remaining corners of the intersection
to improve pedestrian safety.

Response:

To the extent so desired by the Town, the Project proponent will design and construct the
curb extension or “bump-out” on the southeast corner of the Harvard Street/
Thorndike Street intersection and will contribute a “fair-share” portion of the cost to design
and construct the curb extensions on the remaining corners of the intersection that are not
constructed as a part of the 455 Harvard Street project.

SITE DRIVEWAY
Comment:

According to the Town of Brookline requirements, the two‐way driveway opening needs to
be a minimum of 20 feet wide. The opening is shown on the plan to be only 16 feet wide,
narrower than the required width, and should be widened. Vehicle templates should be
provided to show adequate turning area without infringing on travel in the other direction.
(VAI noted the need to address driveway width in their July 23, 2018 Memorandum.)

Response:

The Project proponent is in the process of refining the design of the Project to include
widening the garage entrance to 20-feet.

PEDESTRIAN ACCOMMODATIONS
Comment:

Given the increase in pedestrian traffic anticipated by the proposed development
throughout the Harvard Street at Thorndike Street intersection, it is recommended that
curb extensions or “bump‐outs” be considered at the remaining corners of the intersection
to improve pedestrian safety for those accessing the subject site.

Response:

To the extent so desired by the Town, the Project proponent will design and construct the
curb extension or “bump-out” on the southeast corner of the Harvard Street/
Thorndike Street intersection and will contribute a “fair-share” portion of the cost to design
and construct the curb extensions on the remaining corners of the intersection that are not
constructed as a part of the 455 Harvard Street project.
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TRANSPORTATION DEMAND MANAGEMENT (TDM)
Comment:

TDM treatments have been outlined in VAI’s Memorandum. This includes the Applicant
investigating MassRIDES and encouraging healthy transportation options, posting public
transportation maps and schedules in a central location, providing a “welcome packet” to
new residents/employees with transportation options, and promoting Emergency Ride
Home program.

Response:

No response required.

BICYCLE ACCOMMODATIONS
Comment:

Bicycle storage is shown on the site plan.

Response:

No response required.

LOADING ZONE/TRASH PICKUP
Comment:

The Applicant’s plan shows the existing site driveway onto Harvard Street as closed under
proposed conditions with a “TEMP LOADING ZONE”. A loading zone in this area would
impact sight lines for Thorndike Street traffic approaching Harvard Street as outlined
above.
However, VAI’s document indicates ”Consideration should be given to designating a
portion of the curbside area along the Project site frontage on Thorndike Street as a short‐
term loading zone for deliveries, tenant moves and resident drop‐off/pick‐up.” As noted
above, on‐street parking or stopping will impact sight lines. Clarification is required
where loading and trash pick‐up will take place.

Response:

In order to limit obstructions within the sight triangle area to the south of Thorndike Street,
it is recommended that consideration be given to eliminating the one (1) metered parking
space along the east side of Harvard Street between the existing gasoline/service station
driveway and Thorndike Street, and that the loading zone be limited to 10 or 15-minutes
and/or by time of day (i.e., off-peak periods). Longer term loading (such as for tenant
moves) should be accommodated along the Project site frontage on Thorndike Street and
coordinated with the property manager and the Brookline Police Department.
Trash/recycling will be collected in totes and stored in a trash/recycling room within the
proposed parking garage. The totes will be rolled curbside along Thorndike Street for pickup and then returned to the storage area.
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We trust that this information is responsive to the comments that were raised in the June 11, 2019
memorandum from EP concerning their review of the July 2018 TIA prepared in support of the Project. If
you should have any questions or would like to discuss our responses in more detail, please feel free to
contact me.
Sincerely,
VANASSE & ASSOCIATES, INC.

Jeffrey S. Dirk, P.E., PTOE, FITE
Partner
Professional Engineer in CT, MA, ME, NH, RI and VA
AJA/jsd

Attachments
cc:

V. Sheen – Aura Properties (via email)
J. Fitzgerald, P.E., LEED AP – Environmental Partners (via email)
File
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