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PUBLIC HEARING/WORKING SESSION MEMORANDUM

DATE: September 30, 2022

MEETING DATE: October 8, 2022

TO: Land Use Committee of the City Council

FROM: Barney S. Heath, Director of Planning and Development

Katie Whewell, Chief Planner for Current Planning
Michael Gleba, Senior Planner

CC: Petitioner

In response to questions raised at the City Council public hearing, the Planning Department is providing
the following information for the upcoming public hearing/working session. This information is
supplemental to staff analysis previously provided at the Land Use Committee public hearing.

PETITIONS #357-22 & #358-22 1314 Washington St., 31 Davis St. and 33 Davis St.

Petition #357-22 for SPECIAL PERMIT/SITE PLAN APPROVAL to rezone 3 parcels as follows: 1314 Washington Street
(Section 33 Block 10 Lot 01), 31 Davis Street (Section 33 Block 10 Lot 11) and 33 Davis Street (Section 33 Block 10 Lot
12) from BUSINESS 1 TO MIXED USE 4.

Petition #358-22 for a SPECIAL PERMIT/SITE PLAN APPROVAL to allow a building in excess of 20,000 sgq. ft., to
allow a mixed-use residential building with five stories and 60 feet in height, to allow reduced lot area per unit,
to exceed the maximum front setback, to allow a FAR of 2.45 in a five-story building, to waive the setback
requirement for the portions of the building exceeding 40 ft. in height, to waive entrance and facade
transparency requirements, to allow a restaurant with more than 50 seats with extended hours of operation, to
allow ground floor residential use, to waive the requirement of using the A+B+C parking formula, to waive 115
parking stalls, to allow assigned parking, to allow reduced parking stall width and depth, to allow reduced
accessible stall depth, to waive end stall maneuvering space requirements, to allow reduced aisle width at 1314
Washington Street and 31, 33 Davis Street, Ward 3, Newton, on land known as Section 33 Block 10 Lots 01, 11,
12 containing approximately 30,031 sq. ft. of land in a district zoned BUSINESS USE 1 (rezone to MIXED USE 4
proposed). Ref: Sec. 7.3.3, 7.4, 4.2.2.A.2, 4.2.5.A3,4.2.2.B.1, 4.2.3, 4.25A.4,42.2.B.3, 4.2.5.A.2, 425 A4,
4.2.5.A6.3, 42.5.A6.b, 44.1, 6.4.29.B.1, 6.4.29.C.6, 6.2.4, 5.1.3.B, 5.1.13, 5.1.4, 5.1.3.E, 5.1.8.B.1, 5.1.8.B.2,
5.1.8.B.4,5.1.8.B.6,5.1.8.C.1, 5.1.8.C.2 of the City of Newton Rev Zoning Ord, 2017.

Preserving the Past i;z Planning for the Future
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The Land Use Committee (the “Committee”) held a public hearing on July 19, 2022, on this petition.
This memo reflects additional information addressed to the Planning Department as of September 29,
2022.

BACKGROUND

The subject property is comprised of three lots, 1314 Washington Street, 31 Davis Street, and 33 Davis
Street, totaling 30,031 square feet in a Business 1 (BU1) zoning district currently improved with a bank
building constructed circa 1915 and a surface parking lot with 60 stalls and many dimensional parking
nonconformities. The petitioner proposes to construct a five-story rear addition containing 50
residential units to the south side of the existing building and convert the existing bank space into a
restaurant and lobby area.

The petitioner is seeking to have the three parcels’ zoning designation changed from BU1 to Mixed Use
(MU4) and this memo assumes the parcels are zoned as such. As proposed the project also requires
relief from several aspects of the Zoning Ordinance. The required relief pertains to certain dimensional
and design standards, proposed uses, and required parking and parking stall and facilities dimensions.

The proposed 50-unit multi-family dwelling would be subject to the inclusionary zoning provisions of
the Newton Zoning Ordinance (NZO) the petitioner would be required to provide eight (15%) of the
dwelling units to households earning 50%-80% of the Area Median Income (AMI) and one (2.5%) of the
units to households earning up to 110% of the AMI for a total of nine required inclusionary units. The
petitioner would also be required to provide a fractional cash payment equivalent to 0.3 units.

As the proposed development would include construction or substantial reconstruction of one or more
buildings totaling 20,000 square feet or more of gross floor area and also requires a special permit, it
would be subject to the sustainable development requirements provided Sec. 5.13.3.A.

Due to the size of the project, plans can be found here by searching the project address at
https://newtonma.viewpointcloud.com/records/745458 .

UPDATE

Proposed Development Plan Changes

On September 19, 2022, the petitioner submitted new plans, drawings and other documents reflecting
modifications to the original proposal for the present petitions. As indicated in its letter to the Land
Use committee of that date, the changes are related to “site circulation, parking, landscaping,
deliveries, and drop-off/pickups.” The specific changes include:

e reducing the floor area of the restaurant/retail space by 246 square feet (from 4,119 square
feet to 3,873 square feet).

e reducing the proposed restaurant seating from 225 seats (160 indoor and 65 outdoor) to 160
seats (130 indoor and 30 outdoor)

e relocating the residential lobby to Washington Street from the corner of Davis and Highland
streets


https://newtonma.viewpointcloud.com/records/745458
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e moving the residential parking entrance/exit from Highland to Davis Street

e redesigning the ground level parking area (the use of which is limited to restaurant/retail use)
to have one-way traffic flow from its entrance on Davis Street to its exit on Highland Street

e providing “enhanced outdoor amenity space” along the Highland and Washington street
frontages

Traffic and Transportation

The Planning Department engaged an on-call transportation consultant, Green International Affiliates,
Inc., to conduct a peer-review of the petitioner’s materials on transportation/traffic issues. The peer
reviewer evaluated the petitioner’s relevant documents for consistency with MassDOT’s 2014
Transportation Impact Assessment (TIA) Guidelines, typical industry practice for traffic studies, the
City’s regulations and general bylaws, and Americans with Disabilities Act (ADA) and Massachusetts
Architectural Access Board (AAB) design standards.

Finding the study area to be adequate, and that it took no issue with the trip generation or distribution
projections, sight lines, etc., Green offered comments in its initial response in a memorandum dated
August 4, 2022 (Attachment A) related to certain traffic counts, the location of bicycle facilities, fire
apparatus access, and walkability and Americans with Disabilities Act (ADA) compliance.

The petitioner’s response memorandum, dated September 22, 2022, is attached (Attachment B). It
includes additional traffic data, updated plans, and a Fire Department-approved site plan indicating
emergency apparatus would be positioned on adjacent public ways and would not need to enter the
site during a response.

The peer reviewer has indicated that the petitioner should provide additional information regarding
proposed loading and delivery operations including along public rights of way (especially Washington
Street) and within the development’s parking area. With the latter, information regarding the ability
of vehicles to maneuver and enter/exit the at-grade parking area during loading events should be
provided by the petitioner.

Parking

Regarding the number of parking stalls required and proposed for the development of the site, the
petitioner originally proposed a restaurant with 225 total seats and 27 maximum employees which
would have required 84 parking stalls (1 per 3 seats plus 1 per 3 employees). Combined with the 100
stalls required for the 50 proposed dwelling units, the original proposal required 184 spaces. As the
original plan would have provided a total of only 69 stalls, with 19 stalls for the restaurant located at
grade (under the proposed residential addition) accessed from Davis Street and fifty stalls (only one
stall per residential unit) located in a below-grade garage accessed from Highland Street, that plan
required a waiver of 115 stalls (65 commercial and 50 residential).

As revised, the restaurant has been modified to have 160 seats (130 indoor and 30 outdoor) and 18
employees on the largest shift, reducing its parking requirement to 60 stalls. As the 100 dwelling units
and their proposed 50 stalls have remained unchanged, the revised parking requirement is 160 stalls.
As the number of at-grade spaces has also been reduced to 13, a total of only 63 stalls are now
proposed, requiring a waiver of 97 stalls (47 restaurant and 50 residential).
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As discussed in the previous Planning Department memorandum on this petition, the at-grade stalls
(now reduced from 19 to 13) would be exclusively for use by the restaurant/retail patrons, and these
stalls would be the only parking provided for the site’s nonresidential use(s). All 50 stalls on the lower
parking level would be limited to use by building residents with one stall available for each of the units.
The petitioner should indicate how employee and visitor parking would be handled.

Regarding a Transportation Demand Management (TDM) Plan for the development, the Planning
Department is reviewing material from, and coordinating with, the petitioner to clarify appropriate
features and content in alignment with current and developing practices. The petitioner has indicated,
among other TDM components, it would explore membership in a transportation management
association and the Planning Department also notes the petitioner would provide at least 50 biking
parking stalls and a bicycle “fix-it station” on site.

The peer reviewer will be available at the upcoming public hearing to discuss the proposal as it relates
to the traffic and transportation issues.

Sustainability

The City’s Climate and Sustainability Team review of the materials submitted by the petitioner is
attached (Attachment C). It notes that the proposed project appears to be in compliance with the
sustainability requirements established by Sec. 5.13. of the NZO by, among other aspects, being
planned to be built to LEED Gold certifiable standards, and that the petitioner intends to install all-
electric HVAC systems for the residential spaces and electric hot water when feasible, as well as
conducting a Passive House feasibility study.

The petitioner should clarify the number of parking stalls that would have electric vehicle (EV) charging
stations or be “EV charger ready.” The team encourages the petitioner “install even more chargers
than required.” The memo also suggests the project be at least solar-ready and that the petitioner
perform a solar analysis to evaluate potential costs and benefits of installing solar during construction.

Construction Management Plan (CMP)

The Planning Department expects that the current standard CMP condition would be included in any
order granted for pursuant to this petition.

ATTACHMENT(S)

Attachment A Green International Transportation Peer Review, dated August 4, 2022
Attachment B Petitioner’s response to Transportation Peer Review, dated September 22 2022
Attachment C City Climate and Sustainability Team Sustainability Review memorandum, dated

July 12, 2022



ATTACHMENT A

GREEN INTERNATIONAL AFFILIATES, INC.
100 AMES POND DRIVE, SUITE 200 TEWKSBURY, MA 01876
T: (978) 923-0400 | WWW.GREENINTL.COM

August 4, 2022

Mr. Michael Gleba

Senior Planner

Planning and Development Department
Newton City Hall

1000 Commonwealth Ave

Newton, MA 02459

Subject:  Traffic Engineering Peer Review —
1314 Washington Street Redevelopment
Newton, Massachusetts

Dear Mr. Gleba:

On behalf of the City of Newton (the City), Green International Affiliates, Inc. (Green) is submitting this letter
report of the findings from our engineering peer review of the application package for the proposed
residential development at Riverdale Avenue and Los Angeles Street. The scope of our review included a
review of the traffic study and the proposed site plan, as they relate to vehicular access, bicyclist and
pedestrian access, and parking at the proposed site and to local traffic circulation at and near the proposed
site. The project is before the Planning Board for approval.

This review included an examination of the following documents submitted in support of the proposed
project:

e Transportation Impact and Access Study (TIAS) titled “1314 Washington Street Redevelopment,
Newton, Massachusetts” and appendices, prepared by VHB, dated May 2022.

e Revised Ground Floor Plan titled “Level 1 — Phase 1 1314 Washington St.”, prepared by David M.
Schwarz Architects, dated July 11, 2022.

Our review evaluated the documents for consistency with MassDOT’s “Transportation Impact Assessment
(TIA) Guidelines” (March 13, 2014), typical industry practice for traffic studies, the City of Newton's
regulations and general bylaws, and Americans with Disabilities Act (ADA) and Massachusetts Architectural
Access Board (AAB) design standards.

Green offers the following comments resulting from our review of the above documents:

Transportation Impact and Access Study

1. We consider the study area to be adequate, complying with the MassDOT 2014 Transportation
Impact Assessment (TIA) Guidelines.

2. The source of the April 2019 volumes is not presented in the report or appendices. Please provide
the April 2019 count data or source of the data.

3. Although we generally agree with the method of calibrating 2021/2022 count data with pre-
pandemic conditions, several of the approach volumes are still well below that of 2019 volumes:

TRANSPORTATION | STRUCTURAL | WATER RESOURCES | CIVIL/SITE
Offices in Massachusetts and Rhode Island
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a. The Washington St NBT volume at EIm St (PM peak hour) was calibrated to be 150 vph, but
in 2019 this volume was 259 vph (73% higher than the existing condition assumed).
b. The Washington St EBT volume at Cherry St (PM peak hour) was calibrated to be 540 vph,
but in 2019 this volume was 638 vph (18% higher than the existing condition assumed).
We recommend matching the existing conditions’ volumes for the two approaches indicated above
to match the recorded 2019 volumes.

4. Assuming that the number of residential units has not changed since the preparation of the May
2022 site plans, we take no issue with the trip generation or distribution. The July 2022 ground floor
plan depicts a slightly smaller retail area than was modeled in the TIAS such that the analysis
presented would be slightly conservative.

5. Site conditions were reviewed during the AM peak hours, which volumes and capacity analysis
suggest to overall be slightly busier than the PM peak hour. The review site visit was conducted on
a summer weekday, Tuesday, July 20, 2022. The 95"-percentile queue lengths on the approaches
stated in the TIAS to have the longest delays were found to be conservative to the longest queues
observed in the field. No issues are taken with the modeling of intersections in the TIAS.

6. The project is located on a corridor that was recently reconstructed to increase walkability and
bikeability as part of per the Washington Street Vision Plan. To promote walkability around the site
including to the proposed rear walkways and stairwells, it is recommended that the Applicant
replace the sidewalk along Highland Street and Davis Street sides of the site to be ADA-compliant
to address locations of cracked or warped panels. We otherwise agree with the TDM and off-site
measures recommended by the Applicant.

7. The proposed parking ratio is 1.0 parking stalls per 1 unit, less than the number required in the
Newton City Ordinances Chapter 30: Zoning. If not done so already, the Applicant should seek an
exception to maintain the proposed number of parking spaces.

8. Review of intersection sight distance (ISD) from the Davis Street site driveway location suggests that
the distance stated in the report refers to viewing from the back of sidewalk, rather than from the
AASHTO standard distance of 14.5 feet from edge of traveled way on Davis Street. ISD around the
left/east is obscured by vegetation on the adjacent parcel and was measured to be less than the
distance stated in the TIAS. This being stated, considering that drivers are likely to stop at the back
of sidewalk rather than the longer distance near the proposed building’s edge, we consider the
measurement listed in the report appropriate.

Ground Floor Plan

1. Although bicycle parking is proposed per the TIAS, it is not depicted in the plans. The Applicant
should depict the locations of bicycle parking and the fix-it station proposed in the TIAS.

2. The latest parking floor plan no longer matches the garage floor or upper floor layouts depicted in
the May 2022 plans because access to the garage floor is now proposed to be via Davis Street and
not Highland Street. The garage floor plan should be presented to confirm, among other items, the
newly-proposed connection to Davis Street, the number of accessible spaces provided, access to
the elevators, and overall resident parking layout.

3. The Applicant should provide figures demonstrating that emergency apparatuses can efficiently
enter and exit both parking floors.

TRANSPORTATION | STRUCTURAL | WATER RESOQURCES | CIVIL/SITE

EI GREEN INTERNATIONAL AFFILIATES, INC. Page 2 of 3
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4. Although driveway grades are provided at the Davis St driveway, there are no labels for the
pedestrian ramp access from the parking area to Highland Street. Provide grades for pedestrian
ramps to verify compliancy with ADA regulations.

Sincerely,

Green International Affiliates, Inc.
Corinne Tobias, P.E., PTOE
Transportation Planning Group President

cc: W. Wong, Green

CT/sm

Y:\Shared\Engineering\Projects\2021\21095\DOCS\RPTS\1314 Washington Street Redevelopment Review Ver02.Docx

EI GREEN INTERNATIONAL AFFILIATES, INC. Page 3 of 3
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To: City of Newton Date: September 22, 2022 Memorandum
Project #: 15636.00
From: Randall C. Hart, Principal Re: Response to Comments
Transportation Engineering Peer Review, Green International 8 4 22
Ashley Domogala, EIT 1314 Washington Street Redevelopment Project

Newton, Massachusetts

VHB has received and reviewed the Transportation Engineering Peer Review submitted to the City of Newton by the
City's traffic review firm, Green International Affiliates, Inc., dated August 4, 2022, for the proposed 1314 Washington
Street Redevelopment Project in Newton, Massachusetts. This memorandum summarizes VHB's responses to the
comments. Each comment raised by the reviewer is listed below followed by the response by VHB. The comments
follow the format and structure outlined in the Transportation Engineering Peer Review.

Transportation Impact and Access Study

Comment 1: We consider the study area to be adequate, complying with MassDOT 2014 Transportation Impact
Assessment (TIA) Guidelines.

Response: No response necessary.

Comment 2: The source of April 2019 volumes is not presented in the report or appendices. Please provide the
April 2019 count data or source of the data.

Response: The April 2019 volumes were collected as part of the traffic study for the nearby Dunstan Residences
development. The requested data is provided as an attachment.

Comment 3: Although we generally agree with the method of calibrating 2021/2022 count data with pre-
pandemic conditions, several of the approach volumes are still well below that of the 2019 volumes:

a. The Washington St NBT volume at Elm St (Pm Peak Hour) was calibrated to be 150 vph, but in 2019
this volume was 259 vph (73% higher than existing condition assumed).
b. The Washington St EBT volume at Cherry Street (Pm Peak Hour) was calibrated to be 540 vph, but in
2019 this volume was 638 vph (18% higher than existing conditions assumed).
We recommend matching the existing condition volumes for the two approaches indicated above to match the
recorded 2019 volumes.

Response: The Washington Street NBT volume at EIm Street and Washington Street EBT volume at Cherry Street were
matched to 2019 volumes. The additional EBT volume was balanced through the other Washington Street intersections.
Table 1 compares the weekday evening results at the Washington Street intersections. The revised Synchro capacity
analysis worksheets are attached.

\\gbldata\projects\Wat-TS\15636.00 WN Santander Engineers | Scientists | Planners | Designers
Residential\docs\memos\RTC\VHB_Response to Peer Review 101 Walnut Street, PO Box 9151, Watertown, Massachusetts 02471
Comments.docx P 617.924.1770 F 617.924.2286  www.vhb.com
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September 22, 2022

Memorandum
Page 2
Table 1 Signalized Intersection Capacity Analysis
Location / 2022 Existing Conditions 2029 No-Build Conditions 2029 Build Conditions
Movement v/c?  Del® LOS¢ 50Q¢ 95Q°¢ v/c Del LOS 50Q 95Q v/c Del LOS 50Q 95Q
Washington Street at Elm Street
Weekday Evening — August 2022 TIAS
WB T/R 0.61 32 C 250  #456 0.66 34 C 235 m#444 0.66 35 C 236 m#445
NB L/T 0.51 17 B 28 101 0.54 19 B 37 114 0.54 19 B 37 114
NB R 0.66 23 @ 97  #530 0.75 65 E 128 #924 0.76 66 E 131 #941
SBR 0.34 1 A 0 0 0.34 1 A 0 0 034 1 A 0 0
Total 23 C 41 D 41 D
Weekday Evening — Revised
WB T/R 0.65 35 D 250  #456 0.66 34 C 235 m#444  0.66 35 C 236 m#445
NB L/T 0.80 40 D 122 #264 0.85 46 D 139 #298 0.85 46 D 139 #298
NB R 0.75 66 E 128 #926 0.85 70 E 173 #1115 0.86 71 E 178 #1132
SBR 033 1 A 0 0 034 1 A 0 0 034 1 A 0 0
Total 44 D 47 D 47 D
Washington Street at Cherry Street
Weekday Evening — August 2022 TIAS
EBL 0.84 74 E 120 #209 0.80 66 E 109 m#166  0.80 65 E 109 m#163
EBT 1.14 118 F~592 #573 >1.20 >120 F ~500 #718 >1.20 >120 F ~518 #735
WB T 0.83 62 E 189 m163 0.95 62 E 272 m195 0.95 61 E 266 m191
WB R 0.22 2 A 16 m14 0.25 3 A 20 mi16  0.26 3 A 20 m15
SB L/R 0.67 48 D 170 228 0.74 53 D 197 260 0.74 53 D 197 260
Total 70 E 77 E 79 E
Weekday Evening — Revised
EBL 0.84 72 E 116 m#191 0.80 62 E 107  m130 0.80 62 E 107 m128
EBT >120 >120 F ~620 #763 >120 >120 F ~686 m#941 >120 >120 F  ~704 m#944
WB T 0.83 62 E 189 m163 0.95 62 E 272 m195 0.95 61 E 266 m191
WB R 0.22 2 A 16 m14 0.25 3 A 20 mi16  0.26 3 A 20 m15
SBL/R 0.66 48 D 170 228 0.74 53 D 197 260 0.74 53 D 197 260
Total 929 F 106 F 108 F
Washington Street at Highland Street
Weekday Evening — August 2022 TIAS
EBT 0.57 20 C 107  m104 0.63 23 C 115 m110 0.63 24 C 116 m110
EBR 0.22 2 A 13 m16 0.22 3 A 14 m15 023 3 A 16 m17
WB L 0.44 48 D 65 m96 0.45 46 D 64 m90 045 46 D 64 m90
WBT 1.18 >120 F ~474  #688 >120 >120 F ~582 #801 >120 >120 F ~582 #800
NB L/R 0.86 71 E 241 #355 0.82 66 E 233 #379 0.86 74 E 248 #410
Total 62 E 78 E 78 E
Weekday Evening — Revised
EBT 0.65 29 @ 130 m112 0.71 48 D 146 m118  0.71 50 D 148 m117
EB R 0.22 3 A 18 m16 0.22 3 A 19 m17 0.23 3 A 21 m17
WB L 0.44 47 D 63 m92 0.45 46 D 63 m88 045 46 D 63 m88
WBT 1.18 >120 F~473 #678 >120 >120 F ~580 #800 >120 >120 F ~580  #800
NB L/R 0.86 71 E 241 #355 0.82 66 E 233 #379 0.86 74 E 248 #410
Total 63 E 85 F 87 F
Volume to capacity ratio ~ Volume exceeds capacity, queue cannot be calculated
Average total delay, in seconds per vehicle # 95th percentile volume exceeds capacity, queue may be longer
Level-of-service m Volume for 95th percentile queue is metered by upstream signal

50th percentile queue, in feet
95th percentile queue, in feet

® O 0 T o
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Table 1 Signalized Intersection Capacity Analysis (continued)
Location / 2022 Existing Conditions 2029 No-Build Conditions 2029 Build Conditions
Movement v/c? Del® LOSc< 50Q¢ 95Q° v/c Del LOS 50Q 95Q v/c Del LOS 50Q 95Q
Washington Street at Waltham Street and Watertown Street
Weekday Evening — August 2022 TIAS
EBL 0.45 58 E 280  m355 0.47 65 E 311 m378 048 65 E 313 m376
EBT 0.29 6 A 90 m109 0.35 7 A 99 m124  0.35 7 A 99 m123
WB T/R 0.63 87 F 191 256 0.72 103 F 218 #320 072 103 F 218 #323
SBR 0.34 3 A 0 0 0.35 3 A 0 0 035 3 A 0 0
SWB BR/R 0.74 54 D 240 #490 0.74 66 E 241 #546 0.74 66 E 241 #546
Total 47 D 55 E 56 E
Weekday Evening — Revised
EB L 0.48 72 E 322 m381 0.52 92 F 352 m391 0.52 94 F 354 m391
EBT 0.33 7 A 121 m131 0.39 9 A 119 m145 0.39 8 A 119 m145
WB T/R 0.66 102 F 186 258 0.75 103 F 216 #323 075 103 F 216 #323
SBR 0.34 2 A 0 0 033 3 A 0 0 033 3 A 0 0
SWB BR/R 0.73 53 D 238 #490 0.74 66 E 241 #546 0.74 66 E 241 #546
Total 53 D 60 E 61 E
Washington Street at Chestnut Street
Weekday Evening — August 2022 TIAS
EBT 0.40 15 B 116 396 0.47 16 B 130 470 047 16 B 130 470
EBR 0.04 9 A 2 16 0.05 9 A 2 18  0.05 9 A 2 18
WB L 0.39 11 B 39 145 0.48 12 B 45 158 0.49 12 B 46 161
WBT 0.29 10 A 63 225 0.35 11 B 84 278 035 11 B 84 278
NB L 0.58 63 E 79 134 0.62 65 E 90 150  0.62 65 E 90 150
NB R 0.37 5 A 0 34 0.39 5 A 0 36 039 5 A 0 36
Total 15 B 16 B 16 B
Weekday Evening — Revised
EBT 0.46 16 B 141 460 0.54 20 B 150 #578 0.54 20 B 150 #577
EBR 0.04 9 A 3 17 0.05 10 A 4 19  0.05 10 B 4 19
WB L 0.43 11 B 39 143 0.52 13 B 45 158  0.53 13 B 46 161
WB T 0.29 10 A 63 222 0.35 11 B 84 278 0.35 11 B 84 278
NB L 0.58 64 E 79 135 0.62 65 E 90 150  0.62 65 E 90 150
NB R 037 5 A 0 35 0.38 5 A 0 36 038 5 A 0 36
Total 15 B 17 B 17 B
Volume to capacity ratio ~ Volume exceeds capacity, queue cannot be calculated
Average total delay, in seconds per vehicle # 95th percentile volume exceeds capacity, queue may be longer
Level-of-service m Volume for 95th percentile queue is metered by upstream signal

50th percentile queue, in feet
95th percentile queue, in feet

® O 0 T 9

As shown in Table 1, all intersections are expected to maintain the same Level of Service as previous analyses with the
following changes:

> Washington Street at EIm Street: Under 2022 Existing conditions, overall delay increases by 21 seconds due to
additional NB volumes approaching capacity and causing slight redistribution of green time. NB L/T movement
average delay increases by 23 seconds, but average queue only increases by approximately 100 feet. NB R
movement average delay increases by 43 seconds, but average queue only increases by approximately 30 feet.
Under 2029 No-Build and Build conditions, NB L/T average delay increases by 27 seconds, but average queue only
increases by approximately 100 feet.
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>  Washington Street at Cherry Street: Overall delay increases by 29 seconds under all conditions due to
additional oversaturation of EB T movement, while average queue for EB T movement increases by approximately
30 feet under 2022 Existing conditions and 200 feet under 2029 No-Build and Build conditions.

> Washington Street at Highland Street: Under 2022 Existing conditions, negligible changes. Under 2029 No-
Build and Build conditions, EB T movement average delay increases by 25-26 seconds, but average queue only
increases by approximately 30 feet.

>  Washington Street at Waltham Street and Watertown Street: Under all conditions, EB L movement average
delay increases by 14-29 seconds, but average queue only increases by approximately 40 feet.

>  Washington Street at Chestnut Street: Under all conditions, negligible changes.

Despite the changes in operations noted above, the Project is still not expected to noticeably worsen operations
beyond the current failing conditions.

Comment 4: Assuming that the number of residential units has not changed since the preparation of the May
2022 site plans, we take no issue with the trip generation or distribution. The July 2022 ground floor plan
depicts a slightly smaller retail area than was modeled in the TIAS such that the analysis presented would be
slightly conservative.

Response: Since the May filing, there have been some tweaks to the site plan, but the unit count has not changed, 50
residential units are planned. However, the commercial space has been reduced from 4,119 sf (original submission) to
3,873 sf (August 2022 revised submission). This represents a minor reduction of 246 sf. The main change to the plan
is related to access, parking, and circulation. In the original submission, there were 69 parking spaces with 50 spaces
for residents (1-1 parking ration) and 19 spaces for commercial use. Under the revised plan, there are 63 parking
spaces with 50 spaces for the residential use (below-ground) and 13 spaces for the commercial use (ground-level).

Under existing conditions, there are two curb cuts along Davis Street providing access and egress to the existing
surface parking lot. Under the revised plan, all access to the site will be gained from Davis Street with a one-way into
the at-grade parking (retail) and access/egress to the underground parking lot (residential). Egress from the
commercial parking area will be provided via an exit-only driveway on Highland Street near the location of the existing
Highland Street curb cut.

An updated TIA has been prepared and submitted to the City to reflect the changes to the site plan and associated
traffic modifications.

Comment 5: Site conditions were reviewed during the Am peak hours, which volumes and capacity analysis suggest
to overall be slightly busier than the Pm peak hour. The reviewer site visit was conducted on a summer weekday,
Tuesday, July 20, 2022. The 95 percentile queue lengths on the approaches stated in the TIAS to have the longest
delays were found to be conservative to the longest queues observed in the field. No issues are taken with the
modeling of this intersection.

Response: No response necessary.
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Comment 6: The Project is located on a corridor that was recently reconstructed to increase the walkability and
bikeability as part of the Washington Street Vision Plan. To promote walkability around the site including to the
proposed rear walkways and stairwells, it is recommended that the Applicant replace the sidewalk along Highland
Street and Davis Street sides of the site to be ADA-compliant to address locations of cracked or warped panels. We
otherwise agree with the TDM and off-site measures recommended by the Applicant.

Response: The project is replacing both the Highland Street and Davis Street portions of the sidewalk with new cast-
in-place concrete walkways and new disabled ramps at the intersection of Davis Street and Highland Street, all of
which will be constructed to meet ADA requirements.

Comment 7: The proposed parking ratio is 1.0 parking stalls per 1 unit, less than the number required in the Newton
City Ordinances Chapter 30: Zoning. If not done so already, the Applicant should seek and exception to maintain
the proposed number of parking spaces.

Response: The Proponent has requested a waiver from the 2 stalls per residential unit requirement.

Comment 8: Review of intersection sight distance (ISD) from Davis Street site driveway location suggests that the
distance stated in the report refers to viewing from the back of sidewalk, rather than from the AASHTO standard
distance of 14.5 feet from the edge of the traveled way on Davis Street. ISD around the left/east is obscured by the
vegetation on the adjacent parcel and was measured to be less than the distance state in the TIAS. This being
stated, considering that drivers are likely to stop at the back of sidewalk rather than the longer distance near the
proposed building’s edge, we consider the measurement listed in the report appropriate.

Response: No response necessary.

Ground Floor Plan

Comment 1: Although bicycle parking is proposed per the TIAS, it is not depicted in the plans. The Applicant
should depict the locations of bicycle parking and the fix-it station proposed in the TIAS.

Response: See attached A1 Sheet for the Level P1 basement plan which shows the bike storage room. This room can
accommodate 50 bicycles. The bike fix it station will also be located in the bike storage room.

Comment 2: The latest parking floor plan no longer matches the garage floor or upper floor layouts depicted
in the May 2022 plans because access to the garage floor is not proposed to be via Davis Street and not
Highland Street. The garage floor plan should be presented to confirm, among other items, the newly proposed
connection to Davis Street, the number of accessible spaces provided, access to the elevators, and overall
resident parking layout.

Response: See attached A1 and A2 sheets for the current parking plan.



Response to Comments "f-g“:':'.
Ref: 15636.00 Vhb

September 22, 2022

M
Page 6 emorandum

Comment 3: The Applicant should provide figures demonstrating that emergency apparatuses can efficiently
enter and exit both parking floors.

Response: Fire trucks are not intended to access the parking garage. See the attached Fire Truck Exhibit which has
been reviewed and approved by Newton Fire.

Comment 4: Although the driveway grades are provided at the Davis St driveway, there are no labels for the
pedestrian ramp access from parking area to Highland Street. Provide grades for pedestrian ramps to verify
compliancy with ADA regulations.

Response: The ramp rises 1 foot from EL 52.5 inside the parking area to EL 53.5 at Highland Street and is 12 feet
long, resulting in an 8.33-percent grade. The elevations at each end of ramp are noted on the attached sheet titled
Level 1 Plan.



Response to Comments
Ref: 15636.00
September 22, 2022
Page 7

Attachments

> April 2019 Count Data

> Revised Synchro Capacity Analyses
> Sheets A1 and A2

> Fire Truck Exhibit

> Level 1 Plan with Pedestrian Ramp Elevations

Memorandum



Response to Comments \-f_g"’.'
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September 22, 2022 Memorandum

April 2019 Count Data



Client: Matthew Duranleau
Project #: 358_064_VHB
BTD #: Location 7
Location: West Newton, MA
Street 1: Washington Street T R A F Fl C D AT A
Street 2: Elm Street
. PO BOX 1723, Framingham, MA 01701
Count Date: 4/11/2019 Offe 078 7461950
DayofWeek: Thursday DataRequest@BostonTrafficData.com
Weather: Partly SUnny, 50°F www.BostonTrafficData.com
PASSENGER CARS & HEAVY VEHICLES COMBINED
Washington Street Elm Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 13 22 105 0 0 0 90 0 0 0 0 0 0 100 6
7:15 AM 0 21 26 119 0 0 0 125 0 0 0 0 0 0 120 7
7:30 AM 0 29 29 153 0 0 0 157 0 0 0 0 0 0 148 6
7:45 AM 0 25 31 163 0 0 0 128 0 0 0 0 0 0 147 12
8:00 AM 0 20 32 159 0 0 0 99 0 0 0 0 0 0 151 17
8:15 AM 0 15 31 166 0 0 0 83 0 0 0 0 0 0 156 15
8:30 AM 0 10 33 162 0 0 0 66 0 0 0 0 0 0 134 16
8:45 AM 0 11 30 178 0 0 0 68 0 0 0 0 0 0 135 14
Washington Street Elm Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 12 32 169 0 0 0 45 0 0 0 0 0 0 158 17
4:15 PM 0 14 36 175 0 0 0 47 0 0 0 0 0 0 151 18
4:30 PM 0 15 40 160 0 0 0 49 0 0 0 0 0 0 175 17
4:45 PM 0 13 46 160 0 0 0 65 0 0 0 0 0 0 173 21
5:00 PM 0 10 51 188 0 0 0 80 0 0 0 0 0 0 164 25
5:15 PM 0 11 63 184 0 0 0 69 0 0 0 0 0 0 152 20
5:30 PM 0 11 74 194 0 0 0 57 0 0 0 0 0 0 143 15
5:45 PM 0 12 71 208 0 0 0 54 0 0 0 0 0 0 135 16
AM PEAK HOUR Washington Street Elm Street Washington Street Washington Street
7:30 AM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:30 AM 0 89 123 641 0 0 0 467 0 0 0 0 0 0 602 50
PHF 0.97 0.74 0.00 0.95
HV % 00% | 22% | 08% | 3.7% 0.0% [ 00% [ 00% [ 0.4% 00% | 00% [ 00% [ 0.0% 00% [ 00% [ 43% [ 40%
PM PEAK HOUR Washington Street Elm Street Washington Street Washington Street
5:00 PM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
6:00 PM 0 44 259 774 0 0 0 260 0 0 0 0 0 0 594 76
PHF 0.93 0.81 0.00 0.89
HV % 00% | 00% [ 04% [ 1.3% 00% [ 00% [ 00% [ 0.4% 00% | 00% [ 00% [ 0.0% 00% [ 00% [ 22% | 13%

5/4/2019, 9:41 AM, 358_064_TMC_Loc 7 done




Client: Matthew Duranleau
Project #: 358_064_VHB
BTD #: Location 7
Location: West Newton, MA
Street 1: Washington Street
Sireet 2. Elm Street TRAFFIC DATA
Count Date: 4/11/2019 PO BOX 1723, Framingham, MA 01701
. Office: 978-746-1259
DayOfWEEK' Thursday DataRequesti@BostonTrafficData.com
Weather: Partly Sunny, 50°F www.BostonTrafficData.com
HEAVY VEHICLES
Washington Street Elm Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 0 0 5 0 0 0 0 0 0 0 0 0 0 7 0
7:15 AM 0 0 0 6 0 0 0 1 0 0 0 0 0 0 8 0
7:30 AM 0 1 0 6 0 0 0 0 0 0 0 0 0 0 7 1
7:45 AM 0 0 1 5 0 0 0 1 0 0 0 0 0 0 6 0
8:00 AM 0 1 0 7 0 0 0 1 0 0 0 0 0 0 7 0
8:15 AM 0 0 0 6 0 0 0 0 0 0 0 0 0 0 6 1
8:30 AM 0 0 1 5 0 0 0 1 0 0 0 0 0 0 6 1
8:45 AM 0 0 0 4 0 0 0 0 0 0 0 0 0 0 7 0
Washington Street Elm Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 0 0 4 0 0 0 1 0 0 0 0 0 0 4 0
4:15 PM 0 0 1 3 0 0 0 0 0 0 0 0 0 0 3] 1
4:30 PM 0 1 0 5 0 0 0 0 0 0 0 0 0 0 4 0
4:45 PM 0 0 1 3 0 0 0 1 0 0 0 0 0 0 3] 0
5:00 PM 0 0 0 3 0 0 0 0 0 0 0 0 0 0 3] 0
5:15 PM 0 0 0 2 0 0 0 0 0 0 0 0 0 0 4 1
5:30 PM 0 0 1 2 0 0 0 0 0 0 0 0 0 0 3] 0
5:45 PM 0 0 0 3 0 0 0 1 0 0 0 0 0 0 3] 0
AM PEAK HOUR Washington Street Elm Street Washington Street Washington Street
7:15 AM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:15 AM 0 2 1 24 0 0 0 3 0 0 0 0 0 0 28 1
PHF 0.84 0.75 0.00 0.91
PM PEAK HOUR Washington Street Elm Street Washington Street Washington Street
4:00 PM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:00 PM 0 1 2 15 0 0 0 2 0 0 0 0 0 0 14 1
PHF 0.75 0.50 0.00 0.94

5/4/2019, 9:41 AM, 358_064_TMC_Loc 7 done



Client: Matthew Duranleau
Project #: 358_064_VHB
BTD #: Location 7
Location: West Newton, MA
Street 1: Washington Street TRA F FI C DATA
Street 2: Elm Street 1
Count Date: 4/11/2019 PO B )\i‘f\__: \‘Jl‘j\:‘wL;:.]‘.";_\]Hj‘%(;\.\ A 01701
Day of Week: Thursday DataRequest@BostonTrafficData.con
Weather: Partly Sunny, 50°F WWW tonTrafficData.com
PEDESTRIANS & BICYCLES
Washington Street Elm Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:15 AM 0 0 1 1 0 0 0 1 0 0 0 2 0 0 0 3
7:30 AM 0 0 1 2 0 0 0 2 0 0 0 3 0 1 0 6
7:45 AM 0 1 1 0 0 0 0 1 0 0 0 1 0 0 0 3
8:00 AM 0 0 0 2 0 0 1 3 0 0 0 0 0 1 0 4
8:15 AM 0 0 1 0 0 0 0 2 0 0 0 2 0 0 0 2
8:30 AM 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0 3
8:45 AM 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 2
Washington Street Elm Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
4:00 PM 0 1 0 0 0 0 0 7 0 0 0 1 0 0 0 3
4:15 PM 0 0 1 1 0 0 0 S 0 0 0 1 0 1 0 2
4:30 PM 1 0 0 2 0 0 1 4 0 0 0 3 0 0 0 4
4:45 PM 0 0 1 6 0 0 0 3 0 0 0 4 0 1 0 9
5:00 PM 0 1 0 3 0 0 1 4 0 0 0 2 0 0 0 8
5:15 PM 0 0 0 0 0 0 0 5 0 0 0 1 0 0 0 5)
5:30 PM 0 0 1 2 0 0 0 4 0 0 0 3 0 1 0 8
5:45 PM 0 0 1 1 0 0 0 4 0 0 0 2 0 0 0 4
AM PEAK HOUR* Washington Street Elm Street Washington Street Washington Street
7:30 AM Northbound Southbound Eastbound Westbound
to Left [ Thru | Right | PED [ Left [ Thru [ Right [ PED [ Left [ Thru [ Right | PED | left [ Thru | Right | PED | |
8:30 AM 0 | 1| 3 4 [ 0 | 0 1 8 | 0 | 0 0 6 | 0 | 2 | o [ 15 ] |
PM PEAK HOUR' Washington Street Elm Street Washington Street Washington Street
5:00 PM Northbound Southbound Eastbound Westbound
to Left | Thru | Right [ PED [ Left [ Thru [ Right | PED [ Left [ Thru [ Right | PED | left [ Thru [ Right | PED | |
6:00 PM o [ 1 [ =2 6 | o ] o 1 | 17 [ o T o [ o 8 | o [ 1 [ o | 15 |

Peak hours corresponds to vehicular peak hours.

5/4/2019, 9:41 AM, 358_064_TMC_Loc 7 done



Client: Matthew Duranleau
Project #: 358 064 _VHB
BTD #: Location 8
Location: West Newton, MA
Street 1: Washington Street T R A F Fl C D AT A
Street 2: Cherry Street
. PO BOX 1723, Framingham, MA 01701
Count Date: 4/11/2019 Offe 078 7461950
DayofWeek: Thursday DataRequest@BostonTrafficData.com
Weather: Partly SUnny, 50°F www.BostonTrafficData.com
PASSENGER CARS & HEAVY VEHICLES COMBINED
Cherry Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 0 0 0 0 87 0 15 0 19 86 0 0 0 91 35
7:15 AM 0 0 0 0 0 92 0 17 0 21 98 0 0 0 110 43
7:30 AM 0 0 0 0 0 91 0 18 0 24 129 0 0 0 136 47
7:45 AM 0 0 0 0 0 89 0 19 0 23 140 0 0 0 140 45
8:00 AM 0 0 0 0 0 87 0 21 0 25 134 0 0 0 147 46
8:15 AM 0 0 0 0 0 84 0 20 0 22 144 0 0 0 151 44
8:30 AM 0 0 0 0 0 88 0 17 0 23 139 0 0 0 133 43
8:45 AM 0 0 0 0 0 85 0 18 0 20 158 0 0 0 131 41
Cherry Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 0 0 0 0 63 0 22 0 46 123 0 0 0 153 61
4:15 PM 0 0 0 0 0 66 0 23 0 48 127 0 0 0 146 58
4:30 PM 0 0 0 0 0 64 0 20 0 43 117 0 0 0 172 55
4:45 PM 0 0 0 0 0 61 0 21 0 39 121 0 0 0 173 56
5:00 PM 0 0 0 0 0 60 0 19 0 37 151 0 0 0 170 58
5:15 PM 0 0 0 0 0 58 0 18 0 35 149 0 0 0 154 55
5:30 PM 0 0 0 0 0 56 0 21 0 31 163 0 0 0 137 57
5:45 PM 0 0 0 0 0 55 0 19 0 33 175 0 0 0 132 54
AM PEAK HOUR Cherry Street Washington Street Washington Street
7:30 AM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:30 AM 0 0 0 0 0 351 0 78 0 94 547 0 0 0 574 182
PHF 0.00 0.98 0.97 0.97
HV % 00% | 00% [ 00% [ 0.0% 00% [ 17% [ 00% [ 2.6% 0.0% [ 21% [ 40% [ 0.0% 00% | 00% | 45% [ 16%
PM PEAK HOUR Cherry Street Washington Street Washington Street
4:30 PM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:30 PM 0 0 0 0 0 243 0 78 0 154 538 0 0 0 669 224
PHF 0.00 0.96 0.92 0.97
HV % 00% [ 00% [ 00% | 0.0% 00% [ 08% [ 00% | 0.0% 00% [ 13% [ 2.0% [ 0.0% 00% [ 00% [ 22% | 04%

4/30/2019, 8:29 AM, 358_064_TMC_Loc 8




Client: Matthew Duranleau
Project #: 358_064_VHB
BTD #: Location 8
Location: West Newton, MA
Street 1: Washington Street
Sireet 2. Cherry Sreet TRAFFIC DATA
Count Date: 4/11/2019 PO BOX 1723, Framingham, MA 01701
. Office: 978 flf: 1259
Day of Week: Thursday DataRequesti@BostonTrafficData.com
Weather: Partly SUnny, 50°F www.BostonTrafficData.com
HEAVY VEHICLES
Cherry Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 0 0 0 0 1 0 0 0 0 5 0 0 0 7 0
7:15 AM 0 0 0 0 0 1 0 0 0 1 5 0 0 0 8 0
7:30 AM 0 0 0 0 0 1 0 1 0 0 6 0 0 0 7 1
7:45 AM 0 0 0 0 0 2 0 0 0 0 5 0 0 0 6 0
8:00 AM 0 0 0 0 0 1 0 0 0 1 6 0 0 0 7 1
8:15 AM 0 0 0 0 0 2 0 1 0 1 5 0 0 0 6 1
8:30 AM 0 0 0 0 0 1 0 0 0 0 5 0 0 0 7 0
8:45 AM 0 0 0 0 0 1 0 0 0 0 4 0 0 0 7 0
Cherry Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 0 0 0 0 1 0 0 0 1 3 0 0 0 4 0
4:15 PM 0 0 0 0 0 0 0 1 0 0 3 0 0 0 3] 0
4:30 PM 0 0 0 0 0 0 0 0 0 1 4 0 0 0 4 0
4:45 PM 0 0 0 0 0 1 0 0 0 0 3 0 0 0 3] 1
5:00 PM 0 0 0 0 0 1 0 0 0 1 2 0 0 0 3] 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 2 0 0 0 5) 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 2 0 0 0 3] 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3] 0
AM PEAK HOUR Cherry Street Washington Street Washington Street
7:30 AM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:30 AM 0 0 0 0 0 6 0 2 0 2 22 0 0 0 26 3]
PHF 0.00 0.67 0.86 0.91
PM PEAK HOUR Cherry Street Washington Street Washington Street
4:00 PM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:00 PM 0 0 0 0 0 2 0 1 0 2 13 0 0 0 14 1
PHF 0.00 0.75 0.75 0.94

4/30/2019, 8:29 AM, 358_064_TMC_Loc 8



Client: Matthew Duranleau
Project #: 358_064_VHB
BTD #: Location 8
Location: West Newton, MA
Street 1: Washington Street TRAF FI C DATA
Street 2: Cherry Street
Count Date: 4/11/2019 PO BOX 1723, Pramirenat, MA 0170
Day of Week: Thursday te u BostonTrafficData.com
Weather: Partly Sunny, 50°F Hostonral
PEDESTRIANS & BICYCLES
Cherry Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
7:00 AM 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 3
7:15 AM 0 0 0 0 0 0 0 2 0 1 0 0 0 0 0 8
7:30 AM 0 0 0 0 0 0 0 1 0 2 0 0 0 1 0 4
7:45 AM 0 0 0 0 0 0 0 3 0 1 0 0 0 0 0 2
8:00 AM 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 2
8:15 AM 0 0 0 0 0 0 0 2 0 1 0 0 0 0 0 1
8:30 AM 0 0 0 0 0 0 0 4 0 0 0 0 0 1 0 0
8:45 AM 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1
Cherry Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
4:00 PM 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1
4:15 PM 0 0 0 0 0 0 0 3 0 1 0 0 0 1 0 2
4:30 PM 0 0 0 0 0 0 0 S 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 3 0 0 0 0 0 1 0 1
5:00 PM 0 0 0 0 0 0 0 2 0 1 0 0 0 0 0 3
5:15 PM 0 0 0 0 0 0 0 3 0 0 0 0 0 0 1 1
5:30 PM 0 0 0 0 0 0 0 4 0 1 0 0 0 1 0 1
5:45 PM 0 0 0 0 0 0 0 2 0 1 0 0 0 0 0 2
AM PEAK HOUR* Cherry Street Washington Street Washington Street
7:30 AM Northbound Southbound Eastbound Westbound
to Left [ Thru | Right | PED [ Left [ Thru [ Right [ PED [ Left [ Thru [ Right | PED | left [ Thru | Right | PED |
8:30 AM 0 | 0 | 0 0 [ 0 | 0 1 7 | 0 | 4 0 0 | 0 | 2 0 | 9 |
PM PEAK HOUR' Cherry Street Washington Street Washington Street
4:30 PM Northbound Southbound Eastbound Westbound
to Left | Thru | Right [ PED [ Left [ Thru [ Right | PED [ Left [ Thru [ Right | PED | left [ Thru [ Right | PED |
5:30 PM o [ o [ o 0 | o ] o o [ 13 [ o T 1 1 o 0 | o [ 1 1 | 5 ]

Peak hours corresponds to vehicular peak hours.

4/30/2019, 8:29 AM, 358_064_TMC_Loc 8




Client: Matthew Duranleau
Project #: 358_064_VHB
BTD #: Location 9
Location: West Newton, MA
Street 1: Washington Street T R A F Fl C D AT A
Street 2: Highland Street
. PO BOX 1723, Framingham, MA 01701
Count Date: 4/11/2019 Offe 078 7461950
DayofWeek: Thursday DataRequest@BostonTrafficData.com
Weather: Partly SUnny, 50°F www.BostonTrafficData.com
PASSENGER CARS & HEAVY VEHICLES COMBINED
Highland Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 21 0 7 0 0 0 0 0 0 108 65 0 15 105 0
7:15 AM 0 26 0 12 0 0 0 0 0 0 127 63 0 21 127 0
7:30 AM 0 32 0 15 0 0 0 0 0 0 159 61 0 27 151 0
7:45 AM 0 35 0 17 0 0 0 0 0 0 169 60 0 34 150 0
8:00 AM 0 44 0 21 0 0 0 0 0 0 163 58 1 38 149 0
8:15 AM 0 40 0 19 0 0 0 0 0 0 166 62 0 36 155 0
8:30 AM 0 37 0 18 0 0 0 0 0 0 168 59 0 34 139 0
8:45 AM 0 34 0 16 0 0 0 0 0 0 186 57 0 32 138 0
Highland Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 43 0 8 0 0 0 0 0 0 142 44 0 32 171 0
4:15 PM 0 48 0 7 0 0 0 0 0 0 146 47 0 31 156 0
4:30 PM 0 55 0 7 0 0 0 0 0 0 135 46 0 30 172 0
4:45 PM 0 60 0 8 0 0 0 0 0 0 137 45 0 28 169 0
5:00 PM 0 64 0 6 0 0 0 0 0 0 162 49 0 26 164 0
5:15 PM 0 62 0 7 0 0 0 0 0 0 156 51 0 29 147 0
5:30 PM 0 61 0 7 0 0 0 0 0 0 172 47 0 24 133 0
5:45 PM 0 58 0 6 0 0 0 0 0 0 185 45 0 25 128 0
AM PEAK HOUR Highland Street Washington Street Washington Street
7:45 AM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:45 AM 0 156 0 75 0 0 0 0 0 0 666 239 1 142 593 0
PHF 0.89 0.00 0.99 0.96
HV % 00% [ 13% [ 0.0% 0.0% 00% [ 00% [ 00% | 0.0% 00% | 00% | 39% [ 04% 00% | 07% [ 46% | 0.0%
PM PEAK HOUR Highland Street Washington Street Washington Street
4:30 PM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:30 PM 0 241 0 28 0 0 0 0 0 0 590 191 0 113 652 0
PHF 0.96 0.00 0.93 0.95
HV % 00% [ 08% [ 0.0% 0.0% 00% [ 00% [ 00% | 0.0% 00% | 00% [ 20% | 05% 00% | 09% [ 21% | 0.0%

4/30/2019, 8:39 AM, 358_064_TMC_Loc 9




Client: Matthew Duranleau
Project #: 358 064 _VHB
BTD #: Location 9
Location: West Newton, MA
Street 1: Washington Street
Street 2: Highland Street TRAFFI C DATA
Count Date: 4/11/2019 PO BOX 1723, Framingham, MA 01701
. Office: 978 flf: 1259
Day of Week: Thursday DataRequesti@BostonTrafficData.com
Weather: Partly Sunny, 50°F www.BostonTrafficData.com
HEAVY VEHICLES
Highland Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 0 0 0 0 0 0 0 0 0 6 0 0 0 7 0
7:15 AM 0 1 0 0 0 0 0 0 0 0 5 1 0 0 7 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 7 0 0 1 8 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 7 0 0 0 7 0
8:00 AM 0 1 0 0 0 0 0 0 0 0 6 1 0 1 7 0
8:15 AM 0 1 0 0 0 0 0 0 0 0 7 0 0 0 6 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 6 0 0 0 7 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 5 0 0 0 7 0
Highland Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 0 0 0 0 0 0 0 0 0 4 0 0 0 4 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3] 0
4:30 PM 0 1 0 0 0 0 0 0 0 0 4 0 0 0 3] 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 3 1 0 0 4 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 3 0 0 1 3] 0
5:15 PM 0 1 0 0 0 0 0 0 0 0 2 0 0 0 4 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 2 0 0 0 3] 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3] 0
AM PEAK HOUR Highland Street Washington Street Washington Street
7:15 AM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:15 AM 0 2 0 0 0 0 0 0 0 0 25 2 0 2 29 0
PHF 0.50 0.00 0.96 0.86
PM PEAK HOUR Highland Street Washington Street Washington Street
4:00 PM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:00 PM 0 1 0 0 0 0 0 0 0 0 14 1 0 0 14 0
PHF 0.25 0.00 0.94 0.88

4/30/2019, 8:39 AM, 358_064_TMC_Loc 9



Client: Matthew Duranleau

Project #: 358_064_VHB

BTD #: Location 9

Location: West Newton, MA

Street 1: Washington Street

Street 2: Highland Street TRAF FI C DATA
Count Date: 4/11/2019 PO “U\i‘}"__::‘._ \‘JITI:WL;:.]‘.";.\]HI!(;\-\ A 01701

Day of Week: Thursday DataRequestl
Weather: Partly Sunny, 50°F www.BostonTrafficData.com

stonTrafficData.con

PEDESTRIANS & BICYCLES

Highland Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
7:00 AM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2
7:15 AM 0 0 0 2 0 0 0 0 0 1 0 0 0 0 0 2
7:30 AM 0 0 0 1 0 0 0 0 0 1 0 0 0 1 0 1
7:45 AM 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 2
8:00 AM 1 0 0 1 0 0 0 0 0 0 0 1 0 1 0 3
8:15 AM 0 0 0 3 0 0 0 0 0 1 0 0 0 0 0 2
8:30 AM 1 0 0 2 0 0 0 0 0 0 0 1 0 0 0 1
8:45 AM 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 2
Highland Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
4:00 PM 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0 2
4:15 PM 0 0 0 2 0 0 0 0 0 1 0 0 0 1 0 1
4:30 PM 1 0 0 3 0 0 0 0 0 0 0 0 0 0 0 2
4:45 PM 0 0 0 2 0 0 0 0 0 0 0 1 0 1 0 3
5:00 PM 0 0 0 1 0 0 0 0 0 1 0 0 0 1 0 2
5:15 PM 1 0 0 4 0 0 0 0 0 0 0 1 0 0 0 1
5:30 PM 0 0 0 2 0 0 0 0 0 0 0 0 0 1 0 2
5:45 PM 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 1
AM PEAK HOUR* Highland Street Washington Street Washington Street
7:45 AM Northbound Southbound Eastbound Westbound
to Left [ Thru [ Right | PED | [ Left T Thru [ Right [ PED | [ Left [ Thru [ Right | PED | [ Left [ Thru | Right | PED | |
8:45 AM 2 | 0 | 0 | 8 | [ 0 | 0 | 0 | 0 | | 0 | 3 | 0 | 2 | [ 0 | 1 0 | 8 | |
PM PEAK HOUR' Highland Street Washington Street Washington Street
4:30 PM Northbound Southbound Eastbound Westbound
to Left | Thru | Right [ PED | [ Left [ Thru [ Right | PED | [ Left [ Thru [ Right | PED | [ Left [ Thru | Right | PED ] |
5:30 PM 2 | o [ o [ 10 ] | o | o | o [ o | o | 12 1 o [ 2 1] | o | 2 T o [ 8 ] |

Peak hours corresponds to vehicular peak hours.

4/30/2019, 8:39 AM, 358_064_TMC_Loc 9



Client: Matthew Duranleau
Project #: 358_064_VHB
BTD #: Location 10
Location: West Newton, MA
Street 1: Washington Street T R A F Fl C D AT A
Street 2: Watertown Street & Waltham Street
) PO BOX 1723, Framingham, MA 01701
Count Date: 4/11/2019 Offe 078 7461950
Day of Week: Thursday DataRequest@BostonTrafficData.com
Weather: Partly SUnny, 50°F www.BostonTrafficData.com
PASSENGER CARS & HEAVY VEHICLES COMBINED
Watertown Street Waltham Street Washington Street Washington Street
Southwestbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn | Soft Left Thru Right U-Turn Thru Right [Hard Right
7:00 AM 0 0 39 6 0 0 0 50 0 51 64 0 0 31 27 3]
7:15 AM 0 0 62 7 0 0 0 54 0 73 66 0 0 32 29 6
7:30 AM 0 0 75 8 0 0 0 51 0 72 102 0 0 52 35 5)
7:45 AM 0 0 60 11 0 0 0 55 0 84 102 0 0 69 37 6
8:00 AM 0 0 64 13 0 0 0 52 0 75 109 0 0 71 43 4
8:15 AM 0 0 62 14 0 0 0 51 0 81 104 0 0 78 47 5)
8:30 AM 0 0 64 15 0 0 0 56 0 69 117 0 0 53 45 4
8:45 AM 0 0 54 12 0 0 0 53 0 86 116 0 0 63 49 5)
Watertown Street Waltham Street Washington Street Washington Street
Southwestbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn | Soft Left Thru Right U-Turn Thru Right [Hard Right
4:00 PM 0 0 70 17 0 0 0 50 0 82 68 0 0 83 31 5)
4:15 PM 0 0 71 15 0 0 0 53 0 89 64 0 0 63 30 5)
4:30 PM 0 0 75 18 0 0 0 51 0 75 67 0 0 76 32 6
4:45 PM 0 0 77 17 0 0 0 47 0 90 55 0 0 73 36 7
5:00 PM 0 0 79 16 0 0 0 49 0 87 81 0 0 62 39 8
5:15 PM 0 0 78 15 0 0 0 45 0 72 91 0 0 53 44 5)
5:30 PM 0 0 67 12 0 0 0 47 0 75 104 0 0 43 42 6
5:45 PM 0 0 65 13 0 0 0 44 0 79 112 0 0 44 38 7
AM PEAK HOUR Watertown Street Waltham Street Washington Street Washington Street
8:00 AM Southwestbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn | Soft Left Thru Right U-Turn Thru Right [Hard Right
9:00 AM 0 0 244 54 0 0 0 212 0 311 446 0 0 265 184 18
PHF 0.94 0.95 0.94 0.90
HV % 00% [ 00% [ 37% 0.0% 00% [ 00% [ 0.0% 3.3% 00% | 32% [ 31% | 0.0% 00% [ 53% | 05% | 0.0%
PM PEAK HOUR Watertown Street Waltham Street Washington Street Washington Street
4:30 PM Southwestbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn | Soft Left Thru Right U-Turn Thru Right [Hard Right
5:30 PM 0 0 309 66 0 0 0 192 0 324 294 0 0 264 151 26
PHF 0.99 0.94 0.92 0.95
HV % 0.0% [ 00% [ 1.9% 1.5% 0.0% [ 00% [ 0.0% 2.1% 00% | 19% [ 2.0% [ 0.0% 00% [ 1.9% | 07% | 0.0%

4/30/2019, 9:14 AM, 358_064_TMC_Loc 10




Client: Matthew Duranleau
Project #: 358 064 _VHB
BTD #: Location 10
Location: West Newton, MA
Street 1: Washington Street
Street 2: Watertown Street & Waltham Street T R A F F I C D ATA
Count Date: 4/11/2019 PO BOX 1723, Framingham, MA 01701
. Office: 978-746-1259
DayOfWEEK' Thursday DataRequesti@BostonTrafficData.com
Weather: Partly SUnny, 50°F www.BostonTrafficData.com
HEAVY VEHICLES
Watertown Street Waltham Street Washington Street Washington Street
Southwestbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn | Soft Left Thru Right U-Turn Thru Right [Hard Right
7:00 AM 0 0 2 0 0 0 0 1 0 2 4 0 0 4 0 0
7:15 AM 0 0 2 0 0 0 0 1 0 2 3 0 0 4 0 0
7:30 AM 0 0 2 0 0 0 0 2 0 3 4 0 0 5) 1 0
7:45 AM 0 0 3 1 0 0 0 1 0 4 4 0 0 4 1 0
8:00 AM 0 0 2 0 0 0 0 2 0 3 3 0 0 4 0 0
8:15 AM 0 0 3 0 0 0 0 1 0 3 4 0 0 3] 1 0
8:30 AM 0 0 2 0 0 0 0 2 0 2 4 0 0 3] 0 0
8:45 AM 0 0 2 0 0 0 0 2 0 2 3 0 0 4 0 0
Watertown Street Waltham Street Washington Street Washington Street
Southwestbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn | Soft Left Thru Right U-Turn Thru Right [Hard Right
4:00 PM 0 0 2 0 0 0 0 0 0 3 2 0 0 2 0 0
4:15 PM 0 0 1 0 0 0 0 1 0 2 1 0 0 1 1 0
4:30 PM 0 0 1 1 0 0 0 1 0 1 2 0 0 1 0 0
4:45 PM 0 0 2 0 0 0 0 0 0 2 1 0 0 2 0 0
5:00 PM 0 0 2 0 0 0 0 1 0 1 2 0 0 1 0 0
5:15 PM 0 0 1 0 0 0 0 2 0 2 1 0 0 1 1 0
5:30 PM 0 0 2 0 0 0 0 0 0 1 1 0 0 1 0 0
5:45 PM 0 0 1 0 0 0 0 1 0 2 1 0 0 2 0 0
AM PEAK HOUR Watertown Street Waltham Street Washington Street Washington Street
7:30 AM Southwestbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn | Soft Left Thru Right U-Turn Thru Right [Hard Right
8:30 AM 0 0 10 1 0 0 0 6 0 13 15 0 0 16 3] 0
PHF 0.69 0.75 0.88 0.79
PM PEAK HOUR Watertown Street Waltham Street Washington Street Washington Street
4:00 PM Southwestbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn | Soft Left Thru Right U-Turn Thru Right [Hard Right
5:00 PM 0 0 6 1 0 0 0 2 0 8 6 0 0 6 1 0
PHF 0.88 0.50 0.70 0.88

4/30/2019, 9:14 AM, 358_064_TMC_Loc 10




Client: Matthew Duranleau

Project #: 358_064_VHB

BTD #: Location 10

Location: West Newton, MA

Street 1: Washington Street

Street 2: Watertown Street & Waltham Street T RA F FI C DATA
Count Date: 4/11/2019 PO BOX (|,,L_>( \W\Tf:n%;.]‘_'v;_\]n;%‘?w A 01701

Day of Week: Thursday DataRequestial
Weather: Partly Sunny, 50°F www.BostonTrafficData.com

stonTrafficData.con

PEDESTRIANS & BICYCLES

Watertown Street Waltham Street Washington Street Washington Street
Southwestbound Southbound Eastbound Westbound
Start Time Left Thru Right PED Left Thru Right PED Soft Left Thru Right PED Thru Right [Hard Right PED
7:00 AM 0 0 0 2 0 0 1 1 1 0 0 1 0 0 0 1
7:15 AM 0 1 0 1 0 0 1 0 0 1 0 0 0 0 0 0
7:30 AM 0 0 0 1 0 0 0 1 0 2 0 1 1 0 0 0
7:45 AM 0 1 0 2 0 0 0 2 1 1 0 2 0 0 0 1
8:00 AM 0 0 1 4 0 0 0 0 0 0 0 1 0 0 0 0
8:15 AM 0 1 0 3 0 0 1 1 2 1 0 3 1 0 0 0
8:30 AM 0 0 0 1 0 0 0 2 1 0 0 1 0 0 0 1
8:45 AM 0 1 0 2 0 0 0 2 0 0 0 2 1 0 0 0
Watertown Street Waltham Street Washington Street Washington Street
Southwestbound Southbound Eastbound Westbound
Start Time Left Thru Right PED Left Thru Right PED Soft Left Thru Right PED Thru Right [Hard Right PED
4:00 PM 0 1 0 12 0 0 0 2 1 0 0 1 0 1 0 1
4:15 PM 0 0 0 7 0 0 0 3 1 0 0 1 1 0 0 1
4:30 PM 0 1 0 9 0 0 1 1 2 1 0 2 1 0 0 0
4:45 PM 0 0 0 6 0 0 1 2 0 0 0 2 0 0 0 0
5:00 PM 0 1 0 8 0 0 0 4 1 1 0 3 1 0 0 1
5:15 PM 0 0 0 5 0 0 1 3 1 0 0 2 0 0 0 0
5:30 PM 0 1 0 6 0 0 0 2 0 0 0 1 1 0 0 1
5:45 PM 0 1 0 6 0 0 0 3 1 2 0 2 0 0 0 0
AM PEAK HOUR* Watertown Street Waltham Street Washington Street Washington Street
8:00 AM Southwestbound Southbound Eastbound Westbound
to Left [ Thru [ Right | PED | [ Left T Thru [ Right [ PED | [ SoftLeft [ Thru [ Right | PED | [ Thru [ Right [HardRight] PED | |
9:00 AM 0 | 2 | 1 [ 10 ] [ 0 | 0 | 1| 5 | | 3 | 1 0 | 7 | [ 2 | 0 | 0 | 1] |
PM PEAK HOUR' Watertown Street Waltham Street Washington Street Washington Street
4:30 PM Southwestbound Southbound Eastbound Westbound
to Left | Thru | Right [ PED | [ Left [ Thru [ Right | PED | [ SoftLeft [ Thru [ Right | PED | [ Thru [ Right [HardRight] PED | |
5:30 PM 0o | 2 [ o [ 28 ] | o | o | 3 [ 10 | 4 1 2 1 o [ 9 1] |2 |1 o 1] o [ 1 ] |

Peak hours corresponds to vehicular peak hours.

4/30/2019, 9:14 AM, 358_064_TMC_Loc 10



Client: Matthew Duranleau
Project #: 358 064 _VHB
BTD #: Location 11
Location: West Newton, MA
Street 1: Washington Street T R A F Fl C D AT A
Street 2: Chestnut Street
. PO BOX 1723, Framingham, MA 01701
Count Date: 4/11/2019 Offe 078 7461950
DayofWeek: Thursday DataRequest@BostonTrafficData.com
Weather: Partly SUnny, 50°F www.BostonTrafficData.com
PASSENGER CARS & HEAVY VEHICLES COMBINED
Chestnut Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 15 0 32 0 0 0 0 0 0 55 9 0 21 46 0
7:15 AM 0 26 0 49 0 0 0 0 0 0 56 10 0 32 41 0
7:30 AM 0 38 0 71 0 0 0 0 0 0 92 10 0 43 54 0
7:45 AM 0 36 0 65 0 0 0 0 0 0 90 12 0 41 76 0
8:00 AM 0 34 0 62 0 0 0 0 0 0 96 13 0 42 84 0
8:15 AM 0 35 0 58 0 0 0 0 0 0 89 15 0 40 95 0
8:30 AM 0 32 0 55 0 0 0 0 0 0 101 16 0 41 70 0
8:45 AM 0 31 0 59 0 0 0 0 0 0 103 13 0 39 86 0
Chestnut Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 21 0 33 0 0 0 0 0 0 57 11 0 50 98 0
4:15 PM 0 23 0 37 0 0 0 0 0 0 54 10 0 48 75 0
4:30 PM 0 22 0 45 0 0 0 0 0 0 58 9 0 47 92 0
4:45 PM 0 25 0 52 0 0 0 0 0 0 45 10 0 46 91 0
5:00 PM 0 24 0 61 0 0 0 0 0 0 73 8 0 49 85 0
5:15 PM 0 26 0 58 0 0 0 0 0 0 82 9 0 47 76 0
5:30 PM 0 23 0 56 0 0 0 0 0 0 96 8 0 46 68 0
5:45 PM 0 22 0 60 0 0 0 0 0 0 105 7 0 43 67 0
AM PEAK HOUR Chestnut Street Washington Street Washington Street
8:00 AM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
9:00 AM 0 132 0 234 0 0 0 0 0 0 389 57 0 162 335 0
PHF 0.95 0.00 0.95 0.92
HV % 00% [ 15% [ 0.0% 0.4% 00% [ 00% [ 00% | 0.0% 00% | 00% | 36% | 0.0% 00% | 06% [ 45% | 0.0%
PM PEAK HOUR Chestnut Street Washington Street Washington Street
5:00 PM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
6:00 PM 0 95 0 235 0 0 0 0 0 0 356 32 0 185 296 0
PHF 0.97 0.00 0.87 0.90
HV % 00% [ 11% [ 0.0% 0.4% 00% [ 00% [ 00% | 0.0% 00% | 00% [ 11% [ 0.0% 00% | 05% [ 2.0% | 0.0%

4/30/2019, 9:17 AM, 358_064_TMC_Loc 11




Client: Matthew Duranleau
Project #: 358 064 _VHB
BTD #: Location 11
Location: West Newton, MA
Street 1: Washington Street
Street 2: Chestnut Street T R A F F I C D ATA
Count Date: 4/11/2019 PO BOX 1723, Framingham, MA 01701
. Office: 978 flf: 1259
Day of Week: Thursday DataRequesti@BostonTrafficData.com
Weather: Partly SUnny, 50°F www.BostonTrafficData.com
HEAVY VEHICLES
Chestnut Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
7:00 AM 0 0 0 0 0 0 0 0 0 0 4 0 0 1 4 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0
7:30 AM 0 1 0 0 0 0 0 0 0 0 4 0 0 0 5) 0
7:45 AM 0 0 0 1 0 0 0 0 0 0 5 0 0 1 4 0
8:00 AM 0 1 0 0 0 0 0 0 0 0 4 0 0 0 5) 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 3 0 0 1 3] 0
8:30 AM 0 0 0 1 0 0 0 0 0 0 4 0 0 0 4 0
8:45 AM 0 1 0 0 0 0 0 0 0 0 3 0 0 0 3] 0
Chestnut Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
4:00 PM 0 0 0 1 0 0 0 0 0 0 2 0 0 0 2 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0
4:30 PM 0 1 0 0 0 0 0 0 0 0 1 0 0 0 1 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0
5:00 PM 0 0 0 1 0 0 0 0 0 0 2 0 0 0 2 0
5:15 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2 0
AM PEAK HOUR Chestnut Street Washington Street Washington Street
7:15 AM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
8:15 AM 0 2 0 1 0 0 0 0 0 0 16 0 0 1 18 0
PHF 0.75 0.00 0.80 0.95
PM PEAK HOUR Chestnut Street Washington Street Washington Street
4:30 PM Northbound Southbound Eastbound Westbound
to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right
5:30 PM 0 2 0 1 0 0 0 0 0 0 4 0 0 2 5) 0
PHF 0.75 0.00 0.50 0.88

4/30/2019, 9:17 AM, 358_064_TMC_Loc 11




Client: Matthew Duranleau
Project #: 358_064_VHB
BTD #: Location 11
Location: West Newton, MA
Street 1: Washington Street TRA F F I C DATA
Street 2: Chestnut Street 1
Count Date: 4112019 PO B )\i‘f\__: \‘Jl‘j\:‘wL;:.]‘.";_\]Hj‘%(;\.\ A 01701
Day of Week: Thursday DataRequest@BostonTrafficData.con
Weather: Partly Sunny, 50°F WWW tonTrafficData.com
PEDESTRIANS & BICYCLES
Chestnut Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
7:00 AM 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 3 0 0 0 0 0 1 0 1 0 0 0 0
7:30 AM 0 0 0 4 0 0 0 0 0 2 0 1 0 1 0 0
7:45 AM 0 0 0 3 0 0 0 0 0 1 0 2 0 0 0 0
8:00 AM 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 3 0 0 0 0 0 1 0 1 0 0 0 0
8:30 AM 0 0 0 2 0 0 0 0 0 0 0 1 0 1 0 0
8:45 AM 0 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0
Chestnut Street Washington Street Washington Street
Northbound Southbound Eastbound Westbound
Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED
4:00 PM 0 0 0 2 0 0 0 0 0 0 0 3 0 1 0 0
4:15 PM 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0 0
4:30 PM 0 0 0 3 0 0 0 0 0 1 0 1 0 1 0 0
4:45 PM 0 0 0 2 0 0 0 0 0 0 0 2 0 0 0 0
5:00 PM 0 0 0 5 0 0 0 0 0 1 0 2 0 0 0 0
5:15 PM 0 0 0 4 0 0 0 0 0 0 0 3 0 0 0 0
5:30 PM 0 0 0 2 0 0 0 0 0 0 0 1 0 1 0 0
5:45 PM 0 0 0 1 0 0 0 0 0 2 0 2 0 0 0 0
AM PEAK HOUR* Chestnut Street Washington Street Washington Street
8:00 AM Northbound Southbound Eastbound Westbound
to Left [ Thru | Right | PED [ Left [ Thru [ Right [ PED [ Left [ Thru [ Right | PED | left [ Thru | Right | PED | |
9:00 AM 0 | 0 | 0o [ 1 [ 0 | 0 | 0 | 0 | 0 | 1 0 2 | 0 | 2 | 0 | 0 | |
PM PEAK HOUR' Chestnut Street Washington Street Washington Street
5:00 PM Northbound Southbound Eastbound Westbound
to Left | Thru | Right [ PED [ Left [ Thru [ Right | PED [ Left [ Thru [ Right | PED | left [ Thru [ Right | PED | |
6:00 PM 0o | o [ o [ 12 | o |1 o | o [ o [ o | 3 1 o 8 | o | 1 [ o [ o ] |

Peak hours corresponds to vehicular peak hours.

4/30/2019, 9:17 AM, 358_064_TMC_Loc 11



Response to Comments \-f_g"’.'
Ref: 15636.00 \’hbm

September 22, 2022 Memorandum

Revised Synchro Capacity Analyses



15636.00 :: West Newton Santander

1: Washington Street & EIm Street

2022 Existing Conditions - Updated Sept 2022

Timing Plan: PM Peak

N
Lane Group EBL EBT EBR  WBL WBT WBR NBL NBT _ NBR SBL SBT  SBR a7 78 29
Lane Configurations 1 & I
Traffic Volume (vph) 0 0 0 0 635 50 40 260 810 0 0 235
Future Volume (vph) 0 0 0 0 635 50 40 260 810 0 0 235
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 ~ 1900 1900
Satd. Flow (prot) 0 0 0 0 3454 0 0 1847 1583 0 0 1611
Fit Permitted 0.993
Satd. Flow (perm) 0 0 0 0 3454 0 0 1844 1583 0 0 1611
Right Turn on Red Yes Yes Yes No Yes
Satd. Flow (RTOR) 6 164 620
Link Speed (mph) 30 30 30 30
Link Distance (ft) 100 336 433 533
Travel Time (s) 23 76 9.8 121
Confl. Peds. (#/hr) 17 4
Confl. Bikes (#/hr) 4
Peak Hour Factor 0.92 0.92 0.92 0.84 0.84 0.84 0.93 0.93 0.93 0.88 0.88 0.88
Heavy Vehicles (%) 0% 0% 0% 0% 2% % 3% 2% 2% 0% 0% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 816 0 0 323 871 0 0 267
Turn Type NA Split NA  custom Prot
Protected Phases 2 3 3 234 4 7 8 9
Permitted Phases
Detector Phase 2 3 3 234 4
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 2.0 2.0 5.0
Minimum Spilit (s) 17.5 19.5 19.5 10.0 4.0 4.0 27.0
Total Split (s) 320 25.0 25.0 27.0 40 40 28.0
Total Split (%) 26.7% 208%  20.8% 22.5% 3% 3% 23%
Yellow Time (s) 83 &3 35 3.0 2.0 2.0 2.0
All-Red Time (s) 45 45 45 1.0 0.0 0.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 8.0 8.0 4.0
Lead/Lag Lag Lag Lag Lead  Lead
Lead-Lag Optimize?
Recall Mode C-Min None  None None Min Min  None
Act Effct Green (s) 43.6 17.0 87.6 23.0
Actuated g/C Ratio 0.36 0.14 0.73 0.19
v/c Ratio 0.65 0.80 0.75 0.33
Control Delay 325 40.3 141 11
Queue Delay 29 0.0 51.5 0.0
Total Delay 354 40.3 65.7 1.1
LOS D D E A
Approach Delay 354 58.8 11
Approach LOS D E A
Queue Length 50th (ft) 250 122 128 0
Queue Length 95th (ft) #456 #264  #926 0
Internal Link Dist (ft) 20 256 353 453
Turn Bay Length (ft)
Base Capacity (vph) 1258 402 1155 809
Starvation Cap Reductn 321 0 0 0
Spillback Cap Reductn 0 0 521 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.87 0.80 1.37 0.33
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 5 (4%), Referenced to phase 2:WBT, Start of Yellow
Natural Cycle: 115
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 43.7 Intersection LOS: D
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  1: Washington Street & Elm Street
by o2 & 3‘\?’@3 ¢ thaa KRoo

\\gbldata\projects\Wat-TS\15636.00 WN Santander Residential\tech\Traffic\Synchro\RTC_Sept 2022\EX-PM.syn
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Lanes, Volumes, Timings
09/21/2022



15636.00 :: West Newton Santander 2022 Existing Conditions - Updated Sept 2022

2: Washington Street & Cherry Street Timing Plan: PM Peak
A L AN S

Lane Group EBL EBT _ WBT  WBR SBL SBR 2 24 26 28 @12 214 215 216

Lane Configurations 5 4 4 i

Traffic Volume (vph) 170 640 585 235 350 100

Future Volume (vph) 170 640 585 235 350 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 0 100 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 1787 1863 1845 1599 3365 0

FIt Permitted 0.174 0.963

Satd. Flow (perm) 327 1863 1845 1519 3365 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 247 29

Link Speed (mph) 30 30 30

Link Distance (ft) 336 185 438

Travel Time (s) 76 4.2 10.0

Confl. Peds. (#/hr) 7 18

Confl. Bikes (#/hr) 3

Peak Hour Factor 0.85 0.85 0.95 0.95 0.92 0.92

Heavy Vehicles (%) 1% 2% 3% 1% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 200 753 616 247 489 0

Turn Type custom NA NA  custom Prot

Protected Phases 11 1116 1214 1418 18 2 4 6 8 12 14 15 16

Permitted Phases 16 12

Detector Phase 11 1116 1214 1418 18

Switch Phase

Minimum Initial (s) 8.0 8.0 20 2.0 20 20 8.0 8.0 8.0 8.0

Minimum Split (s) 12.5 20.0 4.0 4.0 4.0 4.0 15.0 19.0 12.5 16.5

Total Split (s) 16.0 30.0 4.0 4.0 4.0 4.0 31.0 31.0 18.0 29.0

Total Split (%) 13.3% 25.0% 3% 3% 3% 3% 26% 26% 15% 24%

Yellow Time (s) 35 35 2.0 2.0 2.0 2.0 35 35 35 35

All-Red Time (s) 1.0 1.0 0.0 0.0 0.0 0.0 3.0 1.0 1.0 25

Lost Time Adjust (s) 0.0 0.0

Total Lost Time (s) 45 45

Lead/Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize?

Recall Mode None None Min Min Min Min  C-Min  None None C-Min

Act Effct Green (s) 36.0 36.0 484 77.9 255

Actuated g/C Ratio 0.30 0.30 0.40 0.65 0.21

vic Ratio 0.84 1.35 0.83 0.22 0.66

Control Delay 715 199.9 11.2 1.7 45.7

Queue Delay 0.0 0.9 51.0 08 1.8

Total Delay 715 2008 62.2 24 475

LOS E F E A D

Approach Delay 173.7 451 47.5

Approach LOS F D D

Queue Length 50th (ft) 116 ~620 189 16 170

Queue Length 95th (ft) m#191  #763 m163 m14 228

Internal Link Dist (ft) 256 105 358

Turn Bay Length (ft) 200 100

Base Capacity (vph) 238 558 753 1113 737

Starvation Cap Reductn 0 22 209 585 0

Spillback Cap Reductn 0 60 88 0 120

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.84 1.51 113 047 0.79

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 12:WBT and 16:EBTL, Start of Yellow
Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.35

Intersection Signal Delay: 98.8 Intersection LOS: F
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Washington Street & Cherry Street

kig
[ ]

kig
[ ]
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VHB/AD 09/21/2022



15636.00 :: West Newton Santander 2022 Existing Conditions - Updated Sept 2022

3: Highland Street & Washington Street Timing Plan: PM Peak
- N ¥ T N 7

Lane Group EBT EBR  WBL  WBT NBL  NBR @2 @4 26 28 a1 212 216 218

Lane Configurations 4 I % 4 L

Traffic Volume (vph) 785 205 105 580 240 40

Future Volume (vph) 785 205 105 580 240 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 85 0 0 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 3539 1615 1787 1845 1751 0

FIt Permitted 0.163 0.959

Satd. Flow (perm) 3539 1511 307 1845 1751 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 181 6

Link Speed (mph) 30 30 30

Link Distance (ft) 185 301 145

Travel Time (s) 42 6.8 33

Confl. Peds. (#/hr) 1 6

Peak Hour Factor 0.87 0.87 0.89 0.89 0.85 0.85

Heavy Vehicles (%) 2% 0% 1% 3% 2% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 902 236 118 652 329 0

Turn Type NA custom custom NA Prot

Protected Phases 1618 1418 15 1215 14 2 4 6 8 11 12 16 18

Permitted Phases 16 12

Detector Phase 1618 1418 15 1215 14

Switch Phase

Minimum Initial (s) 8.0 8.0 2.0 20 2.0 2.0 8.0 8.0 8.0 8.0

Minimum Spilit (s) 12.5 19.0 4.0 4.0 4.0 4.0 12.5 15.0 16.5 20.0

Total Split (s) 18.0 31.0 40 40 4.0 4.0 16.0 31.0 29.0 30.0

Total Split (%) 15.0% 25.8% 3% 3% 3% 3% 13% 26% 24% 25%

Yellow Time (s) 35 35 2.0 2.0 2.0 2.0 35 &3 35 35

All-Red Time (s) 1.0 1.0 0.0 0.0 0.0 0.0 1.0 3.0 25 1.0

Lost Time Adjust (s) 0.0 0.0

Total Lost Time (s) 45 45

Lead/Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize?

Recall Mode None None Min Min Min Min ~ None C-Min C-Min  None

Act Effct Green (s) 47.0 75.9 40.0 36.0 25.9

Actuated g/C Ratio 0.39 0.63 0.33 0.30 0.22

v/c Ratio 0.65 0.22 0.44 1.18 0.86

Control Delay 19.1 22 470 1312 66.6

Queue Delay 9.5 0.7 0.0 0.9 4.2

Total Delay 286 29 470 1320 708

LOS [ A D F E

Approach Delay 233 119.0 70.8

Approach LOS C F E

Queue Length 50th (ft) 130 18 63  ~473 241

Queue Length 95th (ft) m112 m16 m92  #678 #355

Internal Link Dist (ft) 105 221 65

Turn Bay Length (ft) 85

Base Capacity (vph) 1386 1073 268 553 391

Starvation Cap Reductn 454 552 0 56 0

Spillback Cap Reductn 387 0 0 48 26

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.97 0.45 0.44 1.31 0.90

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 12:WBT and 16:EBTL, Start of Yellow
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.35
Intersection Signal Delay: 63.2 Intersection LOS: E
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Highland Street & Washington Street
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15636.00 :: West Newton Santander

4: Washington Street & Waltham Street & Watertown Street

2022 Existing Conditions - Updated Sept 2022

Timing Plan: PM Peak

Ao X L, LN S L « t
Lane Group EBL2 EBL EBT  WBT  WBR WBR2 SBL SBR_  SWL SWR SWR2 a1 @2 29 716
Lane Configurations 1
Traffic Volume (vph) 5 360 460 245 205 5 0 155 0 285 40
Future Volume (vph) 5 360 460 245 205 5 0 155 0 285 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 1770 1863 3008 0 0 0 1627 0 1615 0
Flt Permitted 0.994
Satd. Flow (perm) 0 1852 1863 3008 0 0 0 1627 0 1615 0
Right Turn on Red Yes Yes No
Satd. Flow (RTOR) 1 437
Link Speed (mph) 30 30 30 30
Link Distance (ft) 301 274 478 461
Travel Time (s) 6.8 6.2 10.9 10.5
Confl. Peds. (#/hr) 17 25
Confl. Bikes (#/hr) 1 1 3
Peak Hour Factor 0.90 0.90 0.90 0.92 0.92 0.92 0.87 0.87 0.83 0.83 0.83
Heavy Vehicles (%) 0% 2% 2% 4% 1% 0% 0% 1% 0% 2% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 406 511 494 0 0 0 178 0 391 0
Turn Type custom Prot NA NA Prot Over
Protected Phases 1114 1116 12 14 1 1 2 9 16
Permitted Phases 1114
Detector Phase 1114 1114 1116 12 14 1
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 20 20 5.0 6.0
Minimum Spilit (s) 12.5 12.0 15.5 4.0 4.0 23.0 12.0
Total Split (s) 32.0 25.0 31.0 40 4.0 240 92.0
Total Split (%) 26.7% 20.8% 25.8% 3% 3% 20% 7%
Yellow Time (s) 35 Bi5) 35 20 20 3.0 35
All-Red Time (s) 25 25 25 0.0 0.0 3.0 25
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead
Lead-Lag Optimize?
Recall Mode C-Min None None Min Min ~ None C-Min
Act Effct Green (s) 55.0 98.3 30.0 94 39.5
Actuated g/C Ratio 0.46 0.82 0.25 0.08 0.33
v/c Ratio 0.48 0.33 0.66 0.34 0.73
Control Delay 49.8 58 476 1.7 478
Queue Delay 21.8 14 54.4 0.7 5.1
Total Delay 71.6 73 1020 24 52.9
LOS E A F A D
Approach Delay 357  102.0 24 529
Approach LOS D F A D
Queue Length 50th (ft) 322 121 186 0 238
Queue Length 95th (ft) m381  m131 258 0 #490
Internal Link Dist (ft) 221 194 398 381
Turn Bay Length (ft)
Base Capacity (vph) 9% 1526 752 625 532
Starvation Cap Reductn 586 787 217 0 0
Spillback Cap Reductn 0 100 305 221 88
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.99 0.69 1.1 0.44 0.88
Intersection Summary
Area Type: Other

Cycle Length: 120
Actuated Cycle Length: 120

Offset: 113 (94%), Referenced to phase 12:WBT and 16:EBT, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.73
Intersection Signal Delay: 52.7

Intersection Capacity Utilization 69.6%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:

4: Washington Street & Waltham Street & Watertown Street

Intersection LOS: D
ICU Level of Service C
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15636.00 :: West Newton Santander 2022 Existing Conditions - Updated Sept 2022

5: Chestnut Street & Washington Street Timing Plan: PM Peak
- N ¥ T N 7

Lane Group EBT EBR  WBL  WBT NBL  NBR 29

Lane Configurations 4+ if

Traffic Volume (vph) 430 30 235 355 100 180

Future Volume (vph) 430 30 235 355 100 180

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 35 0 0 150

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1863 1615 1805 1845 1787 1599

FIt Permitted 0.347 0.950

Satd. Flow (perm) 1863 1615 659 1845 1787 1599

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 8 191

Link Speed (mph) 30 30 30

Link Distance (ft) 274 584 336

Travel Time (s) 6.2 13.3 76

Peak Hour Factor 0.89 0.89 0.95 0.95 0.94 0.94

Heavy Vehicles (%) 2% 0% 0% 3% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 483 34 247 374 106 191

Turn Type NA  Perm  pm+pt NA Prot  pttov

Protected Phases 6 5 2 3 35 9

Permitted Phases 6 2

Detector Phase 6 6 5 2 3 35

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 5.0

Minimum Split (s) 12.5 12.5 12.5 12.5 12.5 24.0

Total Split (s) 50.0 50.0 22.0 72.0 23.0 25.0

Total Split (%) M7% MT7% 183% 60.0% 19.2% 21%

Yellow Time (s) 35 35 35 35 35 20

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min  C-Min  None C-Min  None None

Act Effct Green (s) 67.2 67.2 85.1 85.1 12.3 276

Actuated g/C Ratio 0.56 0.56 0.71 0.71 0.10 0.23

vic Ratio 0.46 0.04 0.43 0.29 0.58 0.37

Control Delay 14.6 9.0 11.0 9.7 63.6 47

Queue Delay 14 0.0 0.0 0.1 0.0 0.0

Total Delay 15.9 9.0 11.0 9.8 63.6 47

LOS B A B A E A

Approach Delay 15.5 10.3 25.7

Approach LOS B B Cc

Queue Length 50th (ft) 141 3 39 63 79 0

Queue Length 95th (ft) 460 17 143 222 135 35

Internal Link Dist (ft) 194 504 256

Turn Bay Length (ft) 35 150

Base Capacity (vph) 1043 908 617 1308 245 563

Starvation Cap Reductn 354 0 0 0 0 0

Spillback Cap Reductn 0 0 0 200 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.70 0.04 0.40 0.34 043 0.34

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 7 (6%), Referenced to phase 2:WBTL and 6:EBT, Start of Yellow
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 15.4 Intersection LOS: B
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  5: Chestnut Street & Washington Street
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15636.00 :: West Newton Santander

1: Washington Street & EIm Street

2029 No-Build Conditions - Revised Sept 2022

Timing Plan: PM Peak

N
Lane Group EBL EBT EBR  WBL WBT WBR NBL NBT _ NBR SBL SBT  SBR a7 78 29
Lane Configurations 1 & I
Traffic Volume (vph) 0 0 0 0 705 55 40 275 905 0 0 250
Future Volume (vph) 0 0 0 0 705 55 40 275 905 0 0 250
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 ~ 1900 1900
Satd. Flow (prot) 0 0 0 0 3454 0 0 1849 1583 0 0 1611
Fit Permitted 0.994
Satd. Flow (perm) 0 0 0 0 3454 0 0 1846 1583 0 0 1611
Right Turn on Red Yes Yes Yes No Yes
Satd. Flow (RTOR) 6 164 620
Link Speed (mph) 30 30 30 30
Link Distance (ft) 100 336 433 533
Travel Time (s) 23 76 9.8 121
Confl. Peds. (#/hr) 17 4
Confl. Bikes (#/hr) 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 2% % 3% 2% 2% 0% 0% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 826 0 0 342 984 0 0 272
Turn Type NA Split NA  custom Prot
Protected Phases 2 3 3 234 4 7 8 9
Permitted Phases
Detector Phase 2 3 3 234 4
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 2.0 2.0 5.0
Minimum Spilit (s) 17.5 19.5 19.5 10.0 4.0 4.0 27.0
Total Split (s) 320 25.0 25.0 27.0 40 40 28.0
Total Split (%) 26.7% 208%  20.8% 22.5% 3% 3% 23%
Yellow Time (s) 83 &3 35 3.0 2.0 2.0 2.0
All-Red Time (s) 45 45 45 1.0 0.0 0.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 8.0 8.0 4.0
Lead/Lag Lag Lag Lag Lead  Lead
Lead-Lag Optimize?
Recall Mode C-Min None  None None Min Min  None
Act Effct Green (s) 43.6 17.0 87.6 23.0
Actuated g/C Ratio 0.36 0.14 0.73 0.19
v/c Ratio 0.66 0.85 0.85 0.34
Control Delay 30.6 46.2 188 11
Queue Delay 3.7 0.0 51.2 0.0
Total Delay 343 46.2 70.0 1.1
LOS C D E A
Approach Delay 343 63.8 11
Approach LOS C E A
Queue Length 50th (ft) 235 139 173 0
Queue Length 95th (ft) m#444 #298 #1115 0
Internal Link Dist (ft) 20 256 353 453
Turn Bay Length (ft)
Base Capacity (vph) 1258 402 1155 809
Starvation Cap Reductn 335 0 0 0
Spillback Cap Reductn 0 0 590 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.89 0.85 1.74 0.34
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 5 (4%), Referenced to phase 2:WBT, Start of Yellow
Natural Cycle: 125
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 46.7 Intersection LOS: D
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  1: Washington Street & Elm Street

bboy T L 3‘¢’@3 ¢ thaa Kkao
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15636.00 :: West Newton Santander 2029 No-Build Conditions - Revised Sept 2022

2: Washington Street & Cherry Street Timing Plan: PM Peak
A L AN S

Lane Group EBL EBT _ WBT  WBR SBL _ SBR 2 24 26 28 @12 214 215 216

Lane Configurations 5 4 4 i

Traffic Volume (vph) 175 730 655 260 400 105

Future Volume (vph) 175 730 655 260 400 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 0 100 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 1787 1863 1845 1599 3373 0

FIt Permitted 0.174 0.962

Satd. Flow (perm) 327 1863 1845 1519 3373 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 283 26

Link Speed (mph) 30 30 30

Link Distance (ft) 336 185 438

Travel Time (s) 76 4.2 10.0

Confl. Peds. (#/hr) 7 18

Confl. Bikes (#/hr) 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 2% 3% 1% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 190 793 712 283 549 0

Turn Type custom NA NA  custom Prot

Protected Phases 11 1116 1214 1418 18 2 4 6 8 12 14 15 16

Permitted Phases 16 12

Detector Phase 11 1116 1214 1418 18

Switch Phase

Minimum Initial (s) 8.0 8.0 20 2.0 20 20 8.0 8.0 8.0 8.0

Minimum Split (s) 12.5 20.0 4.0 4.0 4.0 4.0 15.0 19.0 12.5 16.5

Total Split (s) 16.0 30.0 4.0 4.0 4.0 4.0 31.0 31.0 18.0 29.0

Total Split (%) 13.3% 25.0% 3% 3% 3% 3% 26% 26% 15% 24%

Yellow Time (s) 35 35 2.0 2.0 2.0 2.0 35 35 35 35

All-Red Time (s) 1.0 1.0 0.0 0.0 0.0 0.0 3.0 1.0 1.0 25

Lost Time Adjust (s) 0.0 0.0

Total Lost Time (s) 45 45

Lead/Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize?

Recall Mode None None Min Min Min Min  C-Min  None None C-Min

Act Effct Green (s) 36.0 36.0 49.0 78.5 255

Actuated g/C Ratio 0.30 0.30 0.41 0.65 0.21

vic Ratio 0.80 142 0.95 0.25 0.74

Control Delay 61.9 2277 16.9 1.7 49.2

Queue Delay 0.0 1.1 446 0.9 41

Total Delay 61.9 22838 61.5 2.7 533

LOS E F E A D

Approach Delay 196.6 44.8 53.3

Approach LOS F D D

Queue Length 50th (ft) 107  ~686 272 20 197

Queue Length 95th (ft) m130 m#941  m195 m16 260

Internal Link Dist (ft) 256 105 358

Turn Bay Length (ft) 200 100

Base Capacity (vph) 238 558 753 1126 737

Starvation Cap Reductn 0 24 182 582 0

Spillback Cap Reductn 0 72 63 0 119

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.80 1.63 1.25 0.52 0.89

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 12:WBT and 16:EBTL, Start of Yellow
Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.42

Intersection Signal Delay: 105.7 Intersection LOS: F
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Washington Street & Cherry Street

kig
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15636.00 :: West Newton Santander 2029 No-Build Conditions - Revised Sept 2022

3: Highland Street & Washington Street Timing Plan: PM Peak
- N ¥ T N 7

Lane Group EBT EBR  WBL  WBT NBL  NBR @2 @4 26 28 a1 212 216 218

Lane Configurations 4 I % 4 L

Traffic Volume (vph) 910 220 110 660 255 40

Future Volume (vph) 910 220 110 660 255 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 85 0 0 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 3539 1615 1787 1845 1753 0

FIt Permitted 0.163 0.959

Satd. Flow (perm) 3539 1511 307 1845 1753 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 167 6

Link Speed (mph) 30 30 30

Link Distance (ft) 185 301 145

Travel Time (s) 42 6.8 33

Confl. Peds. (#/hr) 1 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 0% 1% 3% 2% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 989 239 120 7 320 0

Turn Type NA custom custom NA Prot

Protected Phases 1618 1418 15 1215 14 2 4 6 8 11 12 16 18

Permitted Phases 16 12

Detector Phase 1618 1418 15 1215 14

Switch Phase

Minimum Initial (s) 8.0 8.0 2.0 20 2.0 2.0 8.0 8.0 8.0 8.0

Minimum Spilit (s) 12.5 19.0 4.0 4.0 4.0 4.0 12.5 15.0 16.5 20.0

Total Split (s) 18.0 31.0 40 40 4.0 4.0 16.0 31.0 29.0 30.0

Total Split (%) 15.0% 25.8% 3% 3% 3% 3% 13% 26% 24% 25%

Yellow Time (s) 35 35 2.0 2.0 2.0 2.0 35 &3 35 35

All-Red Time (s) 1.0 1.0 0.0 0.0 0.0 0.0 1.0 3.0 25 1.0

Lost Time Adjust (s) 0.0 0.0

Total Lost Time (s) 45 45

Lead/Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize?

Recall Mode None None Min Min Min Min ~ None C-Min C-Min  None

Act Effct Green (s) 47.0 76.5 40.0 36.0 26.5

Actuated g/C Ratio 0.39 0.64 0.33 0.30 0.22

vlc Ratio 0.71 0.22 0.45 1.30 0.82

Control Delay 19.0 23 459 1774 61.5

Queue Delay 294 0.8 0.0 1.1 4.6

Total Delay 484 3.1 459 1785 66.1

LOS D A D F E

Approach Delay 39.6 159.5 66.1

Approach LOS D F E

Queue Length 50th (ft) 146 19 63  ~580 233

Queue Length 95th (ft) m118 m17 m88 #3800 #379

Internal Link Dist (ft) 105 221 65

Turn Bay Length (ft) 85

Base Capacity (vph) 1386 1068 268 553 391

Starvation Cap Reductn 442 557 0 31 0

Spillback Cap Reductn 388 0 0 73 33

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.05 0.47 0.45 1.49 0.89

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 12:WBT and 16:EBTL, Start of Yellow
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.42
Intersection Signal Delay: 85.2 Intersection LOS: F
Intersection Capacity Utilization 61.0% ICU Level of Service B
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Highland Street & Washington Street

[ ] [ ]
#3
P
[ ] [ ]

\\gbldata\projects\Wat-TS\15636.00 WN Santander Residential\tech\Traffic\Synchro\RTC_Sept 2022\NB-PM.syn Lanes, Volumes, Timings
VHB/AD 09/21/2022



15636.00 :: West Newton Santander

4: Washington Street & Waltham Street & Watertown Street

2029 No-Build Conditions - Revised Sept 2022

Timing Plan: PM Peak

Ao X L, LN S L « t
Lane Group EBL2 EBL EBT  WBT  WBR WBR2 SBL SBR_  SWL SWR SWR2 a1 @2 29 716
Lane Configurations 1 #
Traffic Volume (vph) 5 400 545 300 220 5 0 160 0 310 45
Future Volume (vph) 5 400 545 300 220 5 0 160 0 310 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 1770 1863 3041 0 0 0 1627 0 1615 0
Flt Permitted 0.996
Satd. Flow (perm) 0 1856 1863 3041 0 0 0 1627 0 1615 0
Right Turn on Red Yes Yes No
Satd. Flow (RTOR) 1 414
Link Speed (mph) 30 30 30 30
Link Distance (ft) 301 274 478 461
Travel Time (s) 6.8 6.2 10.9 10.5
Confl. Peds. (#/hr) 17 25
Confl. Bikes (#/hr) 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 4% 1% 0% 0% 1% 0% 2% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 440 592 570 0 0 0 174 0 386 0
Turn Type custom Prot NA NA Prot Over
Protected Phases 1114 1116 12 14 1 1 2 9 16
Permitted Phases 1114
Detector Phase 1114 1114 1116 12 14 1
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 20 20 5.0 6.0
Minimum Spilit (s) 12.5 12.0 15.5 4.0 4.0 23.0 12.0
Total Split (s) 32.0 25.0 31.0 40 4.0 240 92.0
Total Split (%) 26.7% 20.8% 25.8% 3% 3% 20% 7%
Yellow Time (s) 35 Bi5) 35 20 20 3.0 35
All-Red Time (s) 25 25 25 0.0 0.0 3.0 25
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead
Lead-Lag Optimize?
Recall Mode C-Min None None Min Min ~ None C-Min
Act Effct Green (s) 55.2 98.3 30.1 10.6 38.7
Actuated g/C Ratio 0.46 0.82 0.25 0.09 0.32
v/c Ratio 0.52 0.39 0.75 0.33 0.74
Control Delay 50.0 6.3 49.2 1.7 48.8
Queue Delay 415 22 53.5 0.9 17.0
Total Delay 91.5 85 1027 26 65.8
LOS F A F A E
Approach Delay 439 1027 26 65.8
Approach LOS D F A E
Queue Length 50th (ft) 352 119 216 0 241
Queue Length 95th (ft) m391  m145  #323 0 #546
Internal Link Dist (ft) 221 194 398 381
Turn Bay Length (ft)
Base Capacity (vph) 985 1526 764 606 520
Starvation Cap Reductn 570 764 222 0 0
Spillback Cap Reductn 0 105 307 229 125
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.06 0.78 1.25 0.46 0.98
Intersection Summary
Area Type: Other

Cycle Length: 120
Actuated Cycle Length: 120

Offset: 113 (94%), Referenced to phase 12:WBT and 16:EBT, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75
Intersection Signal Delay: 60.0

Intersection Capacity Utilization 75.6%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:

Intersection LOS: E
ICU Level of Service D

4: Washington Street & Waltham Street & Watertown Street
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15636.00 :: West Newton Santander 2029 No-Build Conditions - Revised Sept 2022

5: Chestnut Street & Washington Street Timing Plan: PM Peak
- N ¥ T N 7

Lane Group EBT EBR  WBL  WBT NBL  NBR 29

Lane Configurations 4+ if

Traffic Volume (vph) 505 40 250 415 110 195

Future Volume (vph) 505 40 250 415 110 195

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 35 0 0 150

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1863 1615 1805 1845 1787 1599

FIt Permitted 0.291 0.950

Satd. Flow (perm) 1863 1615 553 1845 1787 1599

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 9 212

Link Speed (mph) 30 30 30

Link Distance (ft) 274 584 336

Travel Time (s) 6.2 13.3 76

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 0% 0% 3% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 549 43 272 451 120 212

Turn Type NA  Perm  pm+pt NA Prot  pttov

Protected Phases 6 5 2 3 35 9

Permitted Phases 6 2

Detector Phase 6 6 5 2 3 35

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 5.0

Minimum Split (s) 12.5 12.5 12.5 12.5 12.5 24.0

Total Split (s) 50.0 50.0 22.0 72.0 23.0 25.0

Total Split (%) M7% MT7% 183% 60.0% 19.2% 21%

Yellow Time (s) 35 35 35 35 35 20

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min  C-Min  None C-Min  None None

Act Effct Green (s) 65.4 65.4 84.4 84.4 13.0 294

Actuated g/C Ratio 0.54 0.54 0.70 0.70 0.11 0.24

vic Ratio 0.54 0.05 0.52 0.35 0.62 0.38

Control Delay 18.1 9.8 12.7 10.6 64.9 45

Queue Delay 1.5 0.0 0.0 0.3 0.0 0.0

Total Delay 19.6 9.8 12.7 10.9 64.9 45

LOS B A B B E A

Approach Delay 18.9 11.6 26.3

Approach LOS B B Cc

Queue Length 50th (ft) 150 4 45 84 90 0

Queue Length 95th (ft) #578 19 158 278 150 36

Internal Link Dist (ft) 194 504 256

Turn Bay Length (ft) 35 150

Base Capacity (vph) 1015 884 557 1298 245 585

Starvation Cap Reductn 278 0 0 0 0 0

Spillback Cap Reductn 0 0 0 340 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.74 0.05 0.49 0.47 0.49 0.36

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 7 (6%), Referenced to phase 2:WBTL and 6:EBT, Start of Yellow
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 17.2 Intersection LOS: B
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  5: Chestnut Street & Washington Street
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15636.00 :: West Newton Santander

1: Washington Street & EIm Street

2029 Build Conditions - Revised Sept 2022

Timing Plan: PM Peak

N
Lane Group EBL EBT EBR  WBL WBT WBR NBL NBT _ NBR SBL SBT  SBR a7 78 29
Lane Configurations 1 & I
Traffic Volume (vph) 0 0 0 0 710 55 40 275 915 0 0 250
Future Volume (vph) 0 0 0 0 710 55 40 275 915 0 0 250
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 ~ 1900 1900
Satd. Flow (prot) 0 0 0 0 3455 0 0 1849 1583 0 0 1611
Fit Permitted 0.994
Satd. Flow (perm) 0 0 0 0 3455 0 0 1846 1583 0 0 1611
Right Turn on Red Yes Yes Yes No Yes
Satd. Flow (RTOR) 6 164 619
Link Speed (mph) 30 30 30 30
Link Distance (ft) 100 336 433 533
Travel Time (s) 23 76 9.8 121
Confl. Peds. (#/hr) 17 4
Confl. Bikes (#/hr) 4
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 2% % 3% 2% 2% 0% 0% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 832 0 0 342 995 0 0 272
Turn Type NA Split NA  custom Prot
Protected Phases 2 3 3 234 4 7 8 9
Permitted Phases
Detector Phase 2 3 3 234 4
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 2.0 2.0 5.0
Minimum Spilit (s) 17.5 19.5 19.5 10.0 4.0 4.0 27.0
Total Split (s) 320 25.0 25.0 27.0 40 40 28.0
Total Split (%) 26.7% 208%  20.8% 22.5% 3% 3% 23%
Yellow Time (s) 83 &3 35 3.0 2.0 2.0 2.0
All-Red Time (s) 45 45 45 1.0 0.0 0.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 8.0 8.0 4.0
Lead/Lag Lag Lag Lag Lead  Lead
Lead-Lag Optimize?
Recall Mode C-Min None  None None Min Min  None
Act Effct Green (s) 43.6 17.0 87.6 23.0
Actuated g/C Ratio 0.36 0.14 0.73 0.19
v/c Ratio 0.66 0.85 0.86 0.34
Control Delay 30.6 46.2 194 11
Queue Delay 4.0 0.0 51.2 0.0
Total Delay 347 46.2 70.6 1.1
LOS C D E A
Approach Delay 347 64.3 11
Approach LOS C E A
Queue Length 50th (ft) 236 139 178 0
Queue Length 95th (ft) m#445 #298 #1132 0
Internal Link Dist (ft) 20 256 353 453
Turn Bay Length (ft)
Base Capacity (vph) 1258 402 1155 809
Starvation Cap Reductn 336 0 0 0
Spillback Cap Reductn 0 0 601 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.90 0.85 1.80 0.34
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 5 (4%), Referenced to phase 2:WBT, Start of Yellow
Natural Cycle: 125
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 47.2 Intersection LOS: D
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  1: Washington Street & Elm Street

bboy T L 3‘¢’@3 thaa Kkao

Lanes, Volumes, Timings
VHB/AD
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15636.00 :: West Newton Santander 2029 Build Conditions - Revised Sept 2022

2: Washington Street & Cherry Street Timing Plan: PM Peak
A L AN S

Lane Group EBL EBT _ WBT  WBR SBL _ SBR 2 24 26 28 @12 214 215 216

Lane Configurations 5 4 4 i

Traffic Volume (vph) 175 740 660 265 400 105

Future Volume (vph) 175 740 660 265 400 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 0 100 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 1787 1863 1845 1599 3373 0

FIt Permitted 0.174 0.962

Satd. Flow (perm) 327 1863 1845 1519 3373 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 288 26

Link Speed (mph) 30 30 30

Link Distance (ft) 336 185 438

Travel Time (s) 76 4.2 10.0

Confl. Peds. (#/hr) 7 18

Confl. Bikes (#/hr) 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 2% 3% 1% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 190 804 M7 288 549 0

Turn Type custom NA NA  custom Prot

Protected Phases 11 1116 1214 1418 18 2 4 6 8 12 14 15 16

Permitted Phases 16 12

Detector Phase 11 1116 1214 1418 18

Switch Phase

Minimum Initial (s) 8.0 8.0 20 2.0 20 20 8.0 8.0 8.0 8.0

Minimum Split (s) 12.5 20.0 4.0 4.0 4.0 4.0 15.0 19.0 12.5 16.5

Total Split (s) 16.0 30.0 4.0 4.0 4.0 4.0 31.0 31.0 18.0 29.0

Total Split (%) 13.3% 25.0% 3% 3% 3% 3% 26% 26% 15% 24%

Yellow Time (s) 35 35 2.0 2.0 2.0 2.0 35 35 35 35

All-Red Time (s) 1.0 1.0 0.0 0.0 0.0 0.0 3.0 1.0 1.0 25

Lost Time Adjust (s) 0.0 0.0

Total Lost Time (s) 45 45

Lead/Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize?

Recall Mode None None Min Min Min Min  C-Min  None None C-Min

Act Effct Green (s) 36.0 36.0 49.0 78.5 255

Actuated g/C Ratio 0.30 0.30 0.41 0.65 0.21

vic Ratio 0.80 144 0.95 0.26 0.74

Control Delay 615 2359 174 1.7 49.2

Queue Delay 0.0 1.1 43.9 0.9 41

Total Delay 615 2370 61.4 27 53.3

LOS E F E A D

Approach Delay 203.5 44.5 53.3

Approach LOS F D D

Queue Length 50th (ft) 107 ~704 266 20 197

Queue Length 95th (ft) m128 m#944  m191 m15 260

Internal Link Dist (ft) 256 105 358

Turn Bay Length (ft) 200 100

Base Capacity (vph) 238 558 753 1127 737

Starvation Cap Reductn 0 24 185 582 0

Spillback Cap Reductn 0 72 88 0 119

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.80 1.65 1.26 0.53 0.89

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 12:WBT and 16:EBTL, Start of Yellow
Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.44

Intersection Signal Delay: 108.4 Intersection LOS: F
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Washington Street & Cherry Street
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15636.00 :: West Newton Santander 2029 Build Conditions - Revised Sept 2022

3: Highland Street & Washington Street Timing Plan: PM Peak
- N ¥ T N 7

Lane Group EBT EBR  WBL  WBT NBL  NBR @2 @4 26 28 a1 212 216 218

Lane Configurations 4 I % 4 L

Traffic Volume (vph) 910 230 110 660 265 45

Future Volume (vph) 910 230 110 660 265 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 85 0 0 0

Storage Lanes 1 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 3539 1615 1787 1845 1749 0

FIt Permitted 0.163 0.959

Satd. Flow (perm) 3539 1511 307 1845 1749 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 175 7

Link Speed (mph) 30 30 30

Link Distance (ft) 185 301 145

Travel Time (s) 42 6.8 33

Confl. Peds. (#/hr) 1 6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 0% 1% 3% 2% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 989 250 120 7 337 0

Turn Type NA custom custom NA Prot

Protected Phases 1618 1418 15 1215 14 2 4 6 8 11 12 16 18

Permitted Phases 16 12

Detector Phase 1618 1418 15 1215 14

Switch Phase

Minimum Initial (s) 8.0 8.0 2.0 20 2.0 2.0 8.0 8.0 8.0 8.0

Minimum Spilit (s) 12.5 19.0 4.0 4.0 4.0 4.0 12.5 15.0 16.5 20.0

Total Split (s) 18.0 31.0 40 40 4.0 4.0 16.0 31.0 29.0 30.0

Total Split (%) 15.0% 25.8% 3% 3% 3% 3% 13% 26% 24% 25%

Yellow Time (s) 35 35 2.0 2.0 2.0 2.0 35 &3 35 35

All-Red Time (s) 1.0 1.0 0.0 0.0 0.0 0.0 1.0 3.0 25 1.0

Lost Time Adjust (s) 0.0 0.0

Total Lost Time (s) 45 45

Lead/Lag Lag Lead Lead Lead Lead Lag Lag Lag

Lead-Lag Optimize?

Recall Mode None None Min Min Min Min ~ None C-Min C-Min  None

Act Effct Green (s) 47.0 76.5 40.0 36.0 26.5

Actuated g/C Ratio 0.39 0.64 0.33 0.30 0.22

v/c Ratio 0.71 0.23 0.45 1.30 0.86

Control Delay 19.1 23 458 1774 66.1

Queue Delay 31.0 0.8 0.0 1.1 7.6

Total Delay 50.1 32 458 1785 738

LOS D A D F E

Approach Delay 40.6 159.5 738

Approach LOS D F E

Queue Length 50th (ft) 148 21 63  ~580 248

Queue Length 95th (ft) m117 m17 m88 #3800 #410

Internal Link Dist (ft) 105 221 65

Turn Bay Length (ft) 85

Base Capacity (vph) 1386 1071 268 553 391

Starvation Cap Reductn 446 554 0 31 0

Spillback Cap Reductn 388 0 0 73 33

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.05 0.48 0.45 1.49 0.94

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 12:WBT and 16:EBTL, Start of Yellow
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.44
Intersection Signal Delay: 86.5 Intersection LOS: F
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Highland Street & Washington Street
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15636.00 :: West Newton Santander

4: Washington Street & Waltham Street & Watertown Street

2029 Build Conditions - Revised Sept 2022

Timing Plan: PM Peak

Ao X L, LN S L « t
Lane Group EBL2 EBL EBT  WBT  WBR WBR2 SBL SBR_  SWL SWR SWR2 a1 @2 29 716
Lane Configurations 1 #
Traffic Volume (vph) 5 405 545 300 220 5 0 160 0 310 45
Future Volume (vph) 5 405 545 300 220 5 0 160 0 310 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 1770 1863 3041 0 0 0 1627 0 1615 0
Flt Permitted 0.996
Satd. Flow (perm) 0 1856 1863 3041 0 0 0 1627 0 1615 0
Right Turn on Red Yes Yes No
Satd. Flow (RTOR) 1 414
Link Speed (mph) 30 30 30 30
Link Distance (ft) 301 274 478 461
Travel Time (s) 6.8 6.2 10.9 10.5
Confl. Peds. (#/hr) 17 25
Confl. Bikes (#/hr) 1 1 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 0% 2% 2% 4% 1% 0% 0% 1% 0% 2% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 445 592 570 0 0 0 174 0 386 0
Turn Type custom Prot NA NA Prot Over
Protected Phases 1114 1116 12 14 1 1 2 9 16
Permitted Phases 1114
Detector Phase 1114 1114 1116 12 14 1
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 20 20 5.0 6.0
Minimum Spilit (s) 12.5 12.0 15.5 4.0 4.0 23.0 12.0
Total Split (s) 32.0 25.0 31.0 40 4.0 240 92.0
Total Split (%) 26.7% 20.8% 25.8% 3% 3% 20% 7%
Yellow Time (s) 35 Bi5) 35 20 20 3.0 35
All-Red Time (s) 25 25 25 0.0 0.0 3.0 25
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead
Lead-Lag Optimize?
Recall Mode C-Min None None Min Min ~ None C-Min
Act Effct Green (s) 55.4 98.3 30.1 10.7 38.7
Actuated g/C Ratio 0.46 0.82 0.25 0.09 0.32
v/c Ratio 0.52 0.39 0.75 0.33 0.74
Control Delay 49.5 6.3 493 1.7 48.8
Queue Delay 447 22 53.5 0.9 17.0
Total Delay 94.2 84 1028 26 65.8
LOS F A F A E
Approach Delay 452 1028 26 65.8
Approach LOS D F A E
Queue Length 50th (ft) 354 119 216 0 241
Queue Length 95th (ft) m391  m145  #323 0 #546
Internal Link Dist (ft) 221 194 398 381
Turn Bay Length (ft)
Base Capacity (vph) 985 1526 762 606 520
Starvation Cap Reductn 569 762 222 0 0
Spillback Cap Reductn 0 106 307 229 125
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.07 0.77 1.25 0.46 0.98
Intersection Summary
Area Type: Other

Cycle Length: 120
Actuated Cycle Length: 120

Offset: 113 (94%), Referenced to phase 12:WBT and 16:EBT, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75
Intersection Signal Delay: 60.6

Intersection Capacity Utilization 75.9%

Analysis Period (min) 15

Intersection LOS: E

ICU Level of Service D

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:

4: Washington Street & Waltham Street & Watertown Street

Lanes, Volumes, Timings
VHB/AD
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15636.00 :: West Newton Santander 2029 Build Conditions - Revised Sept 2022

5: Chestnut Street & Washington Street Timing Plan: PM Peak
- N ¥ T N 7

Lane Group EBT EBR  WBL  WBT NBL  NBR 29

Lane Configurations 4+ if

Traffic Volume (vph) 505 40 255 415 110 195

Future Volume (vph) 505 40 255 415 110 195

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 35 0 0 150

Storage Lanes 1 1 1 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1863 1615 1805 1845 1787 1599

FIt Permitted 0.290 0.950

Satd. Flow (perm) 1863 1615 551 1845 1787 1599

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 9 212

Link Speed (mph) 30 30 30

Link Distance (ft) 274 584 336

Travel Time (s) 6.2 13.3 76

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 0% 0% 3% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 549 43 217 451 120 212

Turn Type NA  Perm  pm+pt NA Prot  pttov

Protected Phases 6 5 2 3 35 9

Permitted Phases 6 2

Detector Phase 6 6 5 2 3 35

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 5.0

Minimum Split (s) 12.5 12.5 12.5 12.5 12.5 24.0

Total Split (s) 50.0 50.0 22.0 72.0 23.0 25.0

Total Split (%) M7% MT7% 183% 60.0% 19.2% 21%

Yellow Time (s) 35 35 35 35 35 20

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.5 6.5 6.5 6.5 6.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min  C-Min  None C-Min  None None

Act Effct Green (s) 65.3 65.3 84.4 84.4 13.0 295

Actuated g/C Ratio 0.54 0.54 0.70 0.70 0.1 0.25

vic Ratio 0.54 0.05 0.53 0.35 0.62 0.38

Control Delay 18.4 10.1 12.9 10.6 64.9 45

Queue Delay 15 0.0 0.0 0.3 0.0 0.0

Total Delay 19.8 10.1 12.9 10.9 64.9 45

LOS B B B B E A

Approach Delay 19.1 1.7 26.3

Approach LOS B B Cc

Queue Length 50th (ft) 150 4 46 84 90 0

Queue Length 95th (ft) #5177 19 161 278 150 36

Internal Link Dist (ft) 194 504 256

Turn Bay Length (ft) 35 150

Base Capacity (vph) 1013 882 556 1298 245 585

Starvation Cap Reductn 2177 0 0 0 0 0

Spillback Cap Reductn 0 0 0 340 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.75 0.05 0.50 0.47 0.49 0.36

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 7 (6%), Referenced to phase 2:WBTL and 6:EBT, Start of Yellow
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 17.3 Intersection LOS: B
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  5: Chestnut Street & Washington Street
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ATTACHMENT C

City of Newton, Massachusetts

Climate and Sustainability Team

Date: July 12, 2022
To: Councilor Richard Lipof, LLand Use Committee Chair

CC: Stephen J. Buchbinder, Attorney; Mark Development, Developer; New Ecology, Sustainability
Consultant; Michael Gleba, Senior Planner

From: Ann Berwick, Co-Director of Climate and Sustainability; Bill Ferguson, Co-Director of
Climate and Sustainability; Liora Silkes, Energy Coach

RE: 1314 Washington Street Special Permit Sustainability Review

The Climate and Sustainability Team has reviewed the materials submitted by the project team and
found the plans for 1314 Washington Street to be in compliance with the Sustainability
Requirements as set forth by Zoning Ordinance Chapter 5 Section 13.

By planning to build 1314 Washington Street to LEED Gold certifiable standards, this project is on
track to meet the requirements of Section 5.13.4.A of the Newton Zoning Ordinance. By planning
to install EV charging stations for 10% of parking spaces and making another 10% EV charger
ready, the project is on track to meet the requirements of Section 5.13.4.B of the Newton Zoning
Ordinance. However, we see in the Green Building Rating System Narrative that EV charging
equipment is listed at only 2% — if the project plans to install EV charging equipment at only 2% of
parking spots that would not meet requirements. If this is a typo and should read 20% then the
project is on track.

We are seeing substantial growth in EV adoption and would encourage the project team to install
even more chargers than required.

The City Climate and Sustainability Team is pleased to see this project is committing to all-electric
HVAC for the residential spaces and electric hot water when feasible, as well as conducting a Passive
House feasibility study. We encourage the project team to follow through on the recommendations
of the feasibility study to make this project as efficient as possible, and to use electricity for as much
of the project’s energy needs as possible.

We are glad to see the project team is exploring potential solar strategies and suggest the project
become at least solar-ready, with careful consideration given to the location of mechanicals on the
roof to leave room for a future solar installation if solar is not installed during construction. We
suggest doing a solar analysis to evaluate potential costs and benefits of installing solar during
construction.

Finally, we are happy to see mention of embodied carbon through revitalizing the existing bank
building and using wood-framed construction as much as possible.
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