NEWTON, MASSACHUSETTS

Revised Functional Design Report

Prepared for
Massachusetts Department of Transportation

Prepared by
Howard Stein Hudson

Revised August 2022

HOWARD STEIN HUDSON I

+



REVISED FUNCTIONAL DESIGN REPORT
Newton Carriageway

Revised August 2022
Table of Contents
INTrOAUCEION . 1
REPOIM REVISIONS. ... e e n e e e e e e e 1
Background (REVISEA) ......ceeiiiiiiiiiiiie ettt e bt e e bt e e e e bt e e e e e 1
EXisting CONAItiONS ......coiiiiiiiiiiiiii s 4
ROAAWAY DESCIIPIIONS ... e e e e e e e e e e e e e e e 4
INtersection DESCIIPLIONS ... ...ttt e e e ettt e e e e e e e e e e e e e e e nnneneeeeeeeeannnennees 5
Existing Traffic Signal PRasing .......ccooiiiiiiiee et e e e e e e e e e e e e e nrnrees 6
Existing Traffic VOIUME DAta .........ccooiiiiiiiiiie et e e e e e r e e e e e e e nnrneeees 6
Existing Pedestrian and Bicycle CONAItIONS .........ouiiiiiiiiiiii e 15
EXisting Transit CONAItIONS ........ooiiiiiiiiiiie et e e e e e e e e e e e e e e e e e e e e snsrneeeeaeeeaannnes 15
EXisting Operations ANGIYSIS .........cceiiiiiiiiiiii ettt e e e e et e e e e e e e e s reeeae e e e e snrrnaraeaeeeaaannes 17
SAfELY ANGIYSIS ... 19
Existing Signal Warrant ANAIYSIS ........cocuuuiiiiiiiii ettt e e e e e e e e e e e e e e e e areeaeeeaaaane 22
Future CoNditioNS ........ccciiiiiiiiiiiiin i 23
NO-BUild CONAItIONS (2080).....ceeeeiiieieeiite ettt e e aa bt e e e aa bt e e e s be e e e e anbe e e e s anbeeeenns 24
Build Conditions (2030) ........ccciiueriuriimreersressessse s sss s s s s sess e e s e e s n e n e n e n s 28
Conceptual Design Development and Alternatives ANalysSiS..........ocuviiiiiiiiiiiiiiiieeeeee e 28
Revised 25% DeSigN REVISIONS ........oiiiiiiiiiiiiiiie ettt e ettt e e e et e e e et e e e s anbeeeeeanbeeaeans 30
Safe Transportation for Every Pedestrian (STEP).........uuviiiiiiiiiiee e 33
[ reToToTS=To [ I T=T] T | o PP URPPPPPP 34
Intersection OPErations ANGIYSIS ........cccuuuiiiiiiei et e et e e e e e e e e e e e e e e e s e e e e aeeesesasrnaeeeaeeeaaannes 37

HOWARD STEIN HUDSON [ 1] Engineers + Planners



Newton Carriageway

‘.' REVISED FUNCTIONAL DESIGN REPORT
b

Revised August 2022

Traffic Management PIan......... ... ccsssnr s s sssms s e s s s sm s e e s e e s s smmn e e e e eesa s nnnn e e e e nesnnnnnn 38

Conclusion

List of Figures

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.

Figure 9.

Figure 10.

Figure 11.

Figure 12.

o T3 -3 1 3
Existing Signal PRasing .......cccccoimmmimiisss s s s 6
Traffic Count LOCAtioNS......cccviiieiiiiiiri s 8
Daily Traffic Variations — Commonwealth Avenue (Route 30) East of Ash Street.......... 9
Daily Traffic Variations — Commonwealth Avenue (Route 30) West of Ash Street....... 10
Daily Traffic Variations — Ash Street South of Commonwealth Avenue (Route 30) .....11
Daily Traffic Variations — Carriageway East of Ash Street ........ccccoccccvcmrrriiiiccccceeeeeennn, 12
Daily Traffic Variations — Carriageway West of Ash Street........c.cccocmiiiiiiiniinnincinennn, 13

Existing Condition Traffic Volumes, Weekday a.m., p.m., and Saturday Midday
== 1l (0T F ] 14

Existing Condition Pedestrian and Bicycle Volumes, Weekday a.m., p.m., and
Saturday Midday Peak HOUFS .........cccciiimiiiiiiin s 16

No-build (2030) Condition Traffic Volumes Weekday a.m., p.m., and Saturday Midday
PEaK HOUIS ... s 25

Build (2030) Condition Traffic Volumes, Weekday a.m., p.m., and Saturday Midday
== 1l (0T F ] = 36

HOWARD STEIN HUDSON [ i | Engineers + Planners



REVISED FUNCTIONAL DESIGN REPORT
Newton Carriageway

Revised August 2022
[ )
List of Tables
Table 1. Average Daily TraffiC ......ccccvmiiniimii i ———————— 7
Table 2. Level of Service Criteria for INntersections........ccccceciiiiiiiiiiecciiin e e 17

Table 3. Existing (2020) Conditions Capacity Analysis Summary, a.m., p.m., and Saturday

Midday Peak HOUF ........cccceiimiiinini s s e s 18
Table 4. Crash Data Summary (INtersections)........cccccciiiicciiemreenn s s snnne e e s 21
Table 5. Crash Data Summary (Segments)........ccccerirrriiriiisirr e smn e 22

Table 6. No-Build (2030) Conditions Capacity Analysis Summary, a.m., p.m., and Saturday

Midday Peak HOUTS........cccoiiiiirirrrrrrrrrsrs s s 26
Table 7. Preferred Alternative (2030) Conditions Capacity Analysis Summary, a.m., p.m., and
Saturday Midday Peak HOUFS ... s s 37

Appendices

Appendix A - Intersection Photos

Appendix B — Traffic Count Data

Appendix C — Existing (2020) Condition, Weekday a.m., p.m., and Saturday Peak Operations
Appendix D — Collision Diagrams, Crash Rate Worksheets, and Crash Summaries
Appendix E — Traffic Signal Warrants

Appendix F — No-build (2030) Condition, Weekday a.m., p.m. and Saturday Peak Operations
Appendix G — Meeting Minutes

Appendix H — Build (2030) Condition, Weekday a.m., p.m., and Saturday Peak Operations
Appendix | - Queue Graphics

Appendix J — Background Development

HOWARD STEIN HUDSON | iii | Engineers + Planners



REVISED FUNCTIONAL DESIGN REPORT
Newton Carriageway
Revised August 2022

Introduction

Report Revisions

Howard Stein Hudson (HSH) previously submitted this report on November 20, 2020, to present
the 25% submission functional design for Commonwealth Avenue (Route 30) in Newton,
Massachusetts. Since the last submission, HSH has revised analysis and design for the
Commonwealth Avenue at Ash Street intersection. Since the existing traffic signal at
Commonwealth Avenue and Ash Street was no longer warranted, this resulted in additional traffic
counts, analysis, and design alternatives for the intersection, which were coordinated through the
City of Newton. The Newton City Council voted to approve a preferred design, which is described in
the revised sections of this report. Additionally, future traffic growth was revised to account for
specific traffic growth resulting from a future development project on Ash Street detailed in the
Traffic Impact and Access Study titled Proposed Mixed-Use Development prepared for 283 Melrose
Street by VHB.

The sections of this report that have been revised or added since the previous submission include:

Background
Future Conditions
— No- Build Conditions (2030);
—  25% Design Revisions;
— Safe Transportation for Every Pedestrian (STEP);
—  Proposed Design; and
— Intersection Operations Analysis.

Conclusion

Background (Revised)

This report presents the functional design for Commonwealth Avenue (Route 30) in Newton,
Massachusetts. Route 30 runs approximately 36 miles within Massachusetts, from Grafton to
Boston. Route 30 connects Newton with Weston and the City of Boston, as well as Interstate 95 (I-
95) and the Massachusetts Turnpike. Commonwealth Avenue runs from the Weston town line to the
Boston Public Gardens. The project extends approximately half a mile along Commonwealth Avenue
(including the Commonwealth Avenue Carriageway) between the Boston Marriot Newton driveway

and the Ash Street intersection.
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The purpose of this project is to provide a trail connection for pedestrians and bicyclists along the
Commonwealth Avenue Carriageway (referred to from herein as “Carriageway”). The proposed
improvements would also move all non-local vehicular travel from the Carriageway to the main
corridor. The improvements are proposed to increase safety and provide a connection to the City of
Newton greenspace, trails, and other amenities in Weston. A two-way cycle track would be provided
along the north side of the roadway within the project limits. These proposed trail improvements are
part of a Complete Streets plan for the City of Newton. The proposed Carriageway would also
continue to provide local vehicular access to the Lyons Field and residential roadways. The project
will connect into the Massachusetts Department of Transportation (MassDOT) bridge reconstruction
project currently in the design phase. The project proposes to reconstruct the bridge on
Commonwealth Avenue over the Charles River, just east of I-95, and is located west of the study

area limits.

The project previously submitted a 25% Design and Functional Design Report on November 20,
2020. However, the signals were updated with 2020 and 2021 traffic data and the signal at this
location was deemed unwarranted, and therefore is recommended for removal. Given the existing
and forecasted activity, a safe pedestrian crossing on Commonwealth Avenue at Ash Street is
necessary to provide a connection between the Lyon’s Field to the north and Ash Street to the south.
With the removal of the signal, there are significant community concerns about the change in
comfort, safety, and accessibility of pedestrians crossing Commonwealth Avenue due to the relatively
high vehicle volumes and speeds. Based on a public meeting performed by the City of Newton on
September 9, 2021, the public requested a Pedestrian Hybrid Beacon (PHB) to be considered;
however, pedestrian volumes do not warrant a PHB at this location and a Rectangular Rapid Flash
Beacon (RRFB) is proposed as part of the design. The roadway width of Commonwealth Avenue has
also been restricted to encourage slower vehicular speeds for pedestrian safety. The circulation of the
Carriageway remains the same between Islington Road and Higgins Street, providing one-way
eastbound circulation between Islington Road and the Carriageway southbound approach and
westbound circulation between the Carriageway southbound approach and Higgins Street. The
Carriageway southbound approach would also remain and operate under stop-control with

Commonwealth Avenue. A locus map of the study area intersection is provided in Figure 1.

The standards used for design and analysis (when applicable) conform to the Manual on Uniform
Traffic Control Devices, 2009 Edition (MUTCD 2009) with Massachusetts Amendments; the
Highway Capacity Manual (HCM), 6t Edition; the American Association of State Highway and
Transportation Officials’ (AASHTO’s) A Policy on Geometric Design of Highways and Streets, Tth
Edition; MassDOT’s Project Development and Design Guide (2006); MassDOT’s Separated Bike Lane
Planning & Design Guide (2015), and the Federal Highway Administration’s Separated Bike Lane
Planning and Design Guide (2015).

HOWARD STEIN HUDSON 2 +
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Figure 1. Locus Map
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Existing Conditions

Roadway Descriptions

Commonwealth Avenue (Route 30) is a two-way urban principal arterial roadway under local
jurisdiction running in an east-west direction from South Avenue in Weston to the west to
Commonwealth Avenue in Boston to the east. Along Commonwealth Avenue, the posted speed limit
1s 35 miles per hour (mph) between the western project limits and just west of the Ash Street
intersection where it switches to 30 mph. A median divides the east and westbound travel lanes
between Auburn Street and Woodbine Street. The land usage along Commonwealth Avenue includes
both residential and commercial areas. The pavement and signage along Commonwealth Avenue are
in fair to poor condition and the pavement markings along the roadway are generally present and
visible. Concrete sidewalks are provided sporadically on each side of Commonwealth Avenue and

bicycle accommodations are not present. Parking is prohibited along Commonwealth Avenue.

Carriageway is a one-way local roadway under local jurisdiction running in an east-west direction.
The Carriageway begins just west of Lexington Street on Commonwealth Avenue and meets up with
the westbound Commonwealth Avenue travel lane at Woodbine Street. The Carriageway is one-way,
westbound between where it branches off after Lexington Street until Ash Street and again between
Islington Road and Woodbine Street and is one-way, eastbound between Woodbine Street and Ash
Street. The speed limit along the Carriageway is 35 mph within the project limits until just west of
Ash Street where it switches to 30 mph. The pavement and signage along the Carriageway are in
fair condition and there are no pavement markings provided within the study area. The Carriageway
provides concrete sidewalks sporadically on the north side of the roadway and generally adjacent to
the Lyons Field. While there are no bicycle accommodations, a bicycle rack is provided at the Lyons

Field across from the Ash Street intersection.

Woodbine Street is a two-way local roadway running in a north-south direction from Auburn Street
to the south to approximately 200 feet north of Commonwealth Avenue. Woodbine Street is
separated by Commonwealth Avenue, where the southern section of the street does not have access
to Commonwealth Avenue. There is no posted speed limit along this street. Woodbine Street does not
provide a sidewalk and on-street parking is provided on both sides of the roadway. Woodbine Street
does not provide bicycle accommodations. The pavement along Woodbine Street is degrading along
the edges and in poor condition while the signage is in good condition. The limited pavement

markings on Woodbine Street are faded and in poor condition.

HOWARD STEIN HUDSON 4 +
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Islington Road is a two-way local roadway running in a north-south direction from Commonwealth
Avenue to the south and to Kingswood Road to the north where it turns and becomes a dead end.
There is no posted speed limit along this road. The pavement and signage along Islington Road are
in good condition and no pavement markings are provided. An asphalt sidewalk is provided on the
east side of the road within the study area. On-street parking is allowed on either side of the road

within the study area.

Ash Street is a one-way local roadway which runs from Auburn Street to the south and
Commonwealth Avenue to the north. There is no posted speed limit along this street. The pavement
along Ash Street is cracked and in poor condition while the signage is in fair condition. Ash Street
provides limited pavement markings which are in poor condition. Concrete sidewalks are provided
on both sides of the street within the study area. On-street parking is allowed on the east side of the

street within the study area.

Intersection Descriptions

Commonuwealth Avenue at Islington Road is an unsignalized intersection. The Commonwealth
eastbound approach has a single left-turn/through lane. The Commonwealth westbound approach
has a single through/right-turn lane The Islington southbound approach has a shared
left/through/right-turn lane, where vehicles can travel in either direction on the Carriageway or
continue to turn right or left onto Commonwealth Avenue. The Commonwealth Avenue Carriageway
runs through this intersection but is one-way away from the intersection traveling from the east and
west. There is a sidewalk on the south side of Commonwealth Avenue and along the north side and

east side of the Carriageway. No crosswalks or ramps are provided.

Commonwealth Avenue at Ash Street is a signalized intersection. The Commonwealth eastbound
approach has a through lane. The Commonwealth westbound approach has a through lane. The Ash
Street northbound approach has a left-turn lane and a right-turn lane separated by an island
splitter. The Carriageway southbound approach has a shared left/right-turn lane. There are
sidewalks on the Ash Street northbound approach. There is a crosswalk across provided across the
eastern leg of the intersection, but there are pedestrian signal heads at both the Commonwealth
Avenue westbound and Ash Street northbound approaches. The approaches to each of the

intersections are shown in Appendix A.

HOWARD STEIN HUDSON 5 +



REVISED FUNCTIONAL DESIGN REPORT

Newton Carriageway
Revised August 2022

Existing Traffic Signal Phasing

Commonwealth Avenue at Ash Street is a signalized intersection with four approaches. During
the first phase, the eastbound and westbound Commonwealth Avenue through movements proceed.
The second phase allows the Ash Street northbound approach to proceed which consists of a left-turn
and a right-turn movement. The third phase is a pushbutton activated exclusive pedestrian phase,
which allows pedestrians to cross the east and south legs of the intersection. The final phase is the
Carriageway southbound approach where left and right-turn movements can travel through the

intersection. The existing signal phasing is shown in Figure 2.

Figure 2. Existing Signal Phasing
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Existing Traffic Volume Data

Manual Turning Movement Counts (TMCs) were recorded for 13 hours (6:00 a.m. — 7:00 p.m.) at the
two locations on Thursday, February 27, 2020 and on Saturday, February 29, 2020 for the
intersection of Commonwealth Avenue at Islington Road and Saturday, March 7, 2020 for the
intersection of Commonwealth Avenue at Ash Street. The traffic count locations are shown in
Figure 3. The TMCs included vehicular, bicycle, and pedestrian counts at the study area
intersections. The results of the counts indicate that the morning peak hour occurs from 7:00 — 8:00
a.m., the evening peak hour occurs from 5:00 — 6:00 p.m., and the Saturday midday peak hour occurs
from 12:30 — 1:30 p.m. The TMCs were seasonally adjusted upward using MassDOT’s Weekday
Seasonal Correction Factors to represent the average month. The peak-hour volumes are shown in

Figure 9.
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Automatic Traffic Recorder (ATRs) were recorded for seven days at five locations between February
25, 2020 — March 2, 2020. The ATR volumes were seasonally adjusted to represent the average
month. ATR summary statistics are presented in Table 1. The hourly volumes for each of the ATR
locations are shown in Figure 4 through Figure 8. The detailed traffic count data can be found in

Appendix B.

Table 1. Average Daily Traffic

85th
Directional Percentile

H 0, ()
EEael K% Distribution 5 LTS Speed

(mph)

Commonwealth Avenue — East of

Ash Street
Eastbound | 9,444 8.3% 49% 4.0% 34
Westbound | 10,001 8.3% 51% 6.3% 34
TOTAL | 19,445 | 8.3% - 5.1% 34

Commonwealth Avenue — West of

Ash Street
Eastbound | 9,091 8.1% 46% 4.7% 35
Westbound | 10,528 8.2% 54% 3.4% 34
TOTAL | 19,619 | 8.2% - 4.1% 35

Ash Street
Northbound | 272 6.3% - 3.9% 23

TOTAL 272 6.3% - -
Carriageway — East of Ash Street

Westbound 111 11.7% - 10.2% 23

TOTAL 111 11.7% - -
Carriageway — West of Ash Street

Eastbound 178 18.0% - 3.8% 26
TOTAL 178 18.0% - -
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Figure 3.

Traffic Count Locations
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Daily Traffic Variations — Commonwealth Avenue (Route 30) East of Ash Street
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Figure 5. Daily Traffic Variations — Commonwealth Avenue (Route 30) West of Ash Street
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Figure 6. Daily Traffic Variations — Ash Street South of Commonwealth Avenue (Route 30)
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Figure 7. Daily Traffic Variations — Carriageway East of Ash Street
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Figure 8. Daily Traffic Variations — Carriageway West of Ash Street

30

25

20

15

Number of Vehicles

10

Eastbound

0 T T

Je ~? <?-0
4@ ’747 ‘V@ '7@ 747 747 ’747 ’7@ 747 ‘747

HOWARD STEIN HUDSON

zx¢zee~z.¢o:e.c?.q.zz
%, %o, ‘)00 2, 2, % %,

4@4@@@@@@@@%@@%%

Time of Day

Engineers + Planners



REVISED FUNCTIONAL DESIGN REPORT
Newton Carriageway
Revised August 2022

Figure 9. Existing Condition Traffic Volumes, Weekday a.m., p.m. and Saturday Midday Peak Hours
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Existing Pedestrian and Bicycle Conditions

Sidewalks within the study area are provided along the sections of the south side of Commonwealth
Avenue and the north side of Commonwealth Avenue along the Carriageway. Pedestrian desire lines
were noted along the sections of Commonwealth Avenue which do not provide sidewalks. The desire
lines were noted specifically on the south side of Commonwealth Avenue between 2240 and 2300-
2320 Commonwealth Avenue and along the Lyons Field. A pedestrian crossing is provided at the
intersection of Commonwealth Avenue at Ash Street crossing Commonwealth Avenue in the middle
of the intersection. No curb ramps are provided at either of the study area intersections and no
pedestrian crossings are located at the intersection of Commonwealth Avenue at Islington Road.
Commonwealth Avenue within the study area does not provide any dedicated bicycle facilities. A
bicycle rack is provided at the Lyons Field entrance directly adjacent to the intersection of

Commonwealth Avenue at Ash Street.

A number of pedestrian access points are located along the north side of Carriageway within the
study area limits. The Lyons Field is adjacent to the Carriageway and the intersection of
Commonwealth Avenue at Ash Street which is known to attract pedestrian activity. The entrance for
a trail through the Lyons Field accessing Riverdale Park is located on Islington Road as well. The
Norumbega Park is also located between the Boston Marriot Newton and Woodbine Street along the

Carriageway. Existing pedestrian and bicycle volumes are shown in Figure 10.

Existing Transit Conditions

The Massachusetts Bay Transit Authority (MBTA) Route 558 (Riverside Station — Newton Corner)
provides service along Commonwealth Avenue. Information for this route was provided from the
Massachusetts Bay Transportation Authority website in 2020 and is subject to change. Bus stops are
located in both directions at the Boston Marriot Newton, Commonwealth Avenue at Islington Road,
and Commonwealth Avenue at Ash Street intersections. Route 558 provides a connection to the

Green Line D Riverside Station.

During the week, Route 558 provides inbound service between 6:25 a.m. and 7:37 p.m. and outbound
service between 7:10 a.m. and 7:04 p.m. No service is provided on weekends. The average ridership
recorded at each of the bus stops was between 0-2 boardings per day. Route 558 provides
approximately 6-7 buses per day during the week providing service every 60 minutes in the morning
and afternoon with a gap between of approximately six hours. The bus stop located adjacent to the
Boston Marriot Newton has recently been reconstructed to meet the MBTA bus stop criteria for
compliant stops. The remaining bus stops do not provide ADA-accessible access and connections and

the Islington Road and Ash Street outbound bus stops are located on the grass medians.
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Figure 10. Existing Condition Pedestrian and Bicycle Volumes, Weekday a.m., p.m. and Saturday Midday Peak Hours
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Existing Operations Analysis

Traffic operations are determined through an analysis of intersection Level of Service (LOS)
calculations. LOS, at signalized and unsignalized intersections, is typically calculated using the
traffic operational analysis methodology of the Transportation Research Board’s Highway Capacity
Manual (HCM), 6th Edition, which can be found in the latest version of Synchro (v11.0). However,
depending on the signal phasing at an intersection (i.e. more than eight phases, specialized non-
NEMA phasing, etc.), HCM 6th Edition outputs through Synchro are not always feasible. In such
cases, Synchro can provide the 2000 HCM outputs, something allowed by MassDOT due to the

software restriction. Table 2 is an excerpt from the HCM.

Table 2. Level of Service Criteria for Intersections

Average Stopped Delay (sec. /veh.)

Level of Service

Signalized Intersection Unsignalized Intersection
A 0.0-10.0 0.0-10.0
B 10.1-20.0 10.1-15.0
Cc 20.1-35.0 15.1-25.0
D 35.1-55.0 25.1-35.0
E 55.1-80.0 35.1-50.0
F >80.0 >50.0

Source: Highway Capacity Manual, 6th Edition. Transportation Research Board.

In accordance with MassDOT guidelines, the peak 15 minutes of data collected during the peak hour
were isolated to calculate the peak-hour factors (PHF's) for each approach. The percentage of heavy
vehicles was noted for each approach as well. All capacity analyses were checked against actual
conditions in the field. Table 3 present the a.m., p.m., and Saturday midday existing traffic
operations. The detailed traffic operations for the existing (2020) condition are provided in Appendix

C. Graphics depicting the queues are provided in Appendix I.
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Table 3. Existing (2020) Conditions Capacity Analysis Summary, a.m., p.m., and
Saturday Midday Peak Hour

50t Percentile 95 Percentile
Queue Length Queue Length
(feet) (feet)

Delay VIC

Intersection/Movement LOS (Seconds) Ratio

a.m. Peak Hour

Commonwealth Avenue/lslington ) ) ) ) )

Road
Commonwealth EB left/thru B 10.9 0.05 - 3
Commonwealth WB thru/right A 0.0 0.00 - 0
Islington SB left/right F 70.0 0.27 - 25

g::l;ner:\onwealth Avenue/Ash D 39.8 ) ) )
Commonwealth EB thru B 17.5 0.76 157 #815
Commonwealth WB thru E 58.8 1.05 258 #962
Ash NB left D 38.9 0.50 10 27
Ash NB right C 33.0 0.00 0 0
Carriageway SB left/right C 32.5 0.04 0 0

p-m. Peak Hour

Commonwealth Avenuel/lslington
Road

Commonwealth EB left/thru B 10.0 0.03 - 3
Commonwealth WB thru/right A 0.0 0.00 - 0
Islington SB left/right E 42.8 0.13 - 10
gﬁzner:\onwealth Avenue/Ash B 14.4 ) ) )
Commonwealth EB thru B 10.9 0.57 138 630
Commonwealth WB thru B 15.2 0.74 190 #3843
Ash NB left D 48.5 0.33 8 28
Ash NB right D 445 0.01 0 0
Carriageway SB left/right D 43.9 0.02 0 0

Saturday Midday Peak Hour

Commonwealth Avenuel/lslington

Road
Commonwealth EB left/thru A 9.4 0.02 - 0
Commonwealth WB thru/right A 0.0 0.00 - 0
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50t Percentile 95t Percentile

Intersection/Movement LOS (SE:;?X:IS) Rva/ t(i:o Queue Length = Queue Length

(feet) (feet)

Islington SB left/right D 28.9 0.12 - 10

gtc:zner:\onwealth Avenue/Ash B 13.3 ) ) )

Commonwealth EB thru B 10.2 0.53 112 516

Commonwealth WB thru B 13.7 0.69 155 #826

Ash NB left D 44.6 0.19 7 21

Ash NB right D 43.2 0.01 0 0

Carriageway SB left/right D 452 0.01 0 0

COMMONWEALTH AVENUE AND ISLINGTON ROAD

At the intersection of Commonwealth Avenue and Islington Road, the eastbound and westbound
Commonwealth Avenue approaches operate at LOS B or better during the peak hours. The Islington
Road southbound approach operates at LOS F during the morning peak hour, at LOS E during the
evening peak hour, and LOS D during the Saturday midday peak hour.

COMMONWEALTH AVENUE AND ASH STREET

The intersection of Commonwealth Avenue and Ash Street is shown to operate at overall LOS D for
the morning peak hour and LOS B for the evening and Saturday midday peak hours. The
Commonwealth Avenue eastbound through movement operates at LOS B and the westbound
through movement operates at LOS E for the morning peak hour. The Commonwealth eastbound
and westbound through movements operate at LOS B for the evening and Saturday midday peak
hours. The Ash Street northbound left-turn movement operates at LOS D for the morning, evening,
and Saturday midday peak hours. The Ash Street northbound right-turn movement operates at LOS
C for the morning peak hour and LOS D for the evening and Saturday midday peak hours with
minimal delay. The Carriageway southbound approach operates at LOS C during the morning peak

hour and LOS D during the evening and Saturday midday peak hours.

Safety Analysis

A safety analysis at the study intersections was performed to identify and evaluate possible safety
issues that exist. Crash data was obtained from the Newton Police Department for the years of 2015

through 2019. Throughout the corridor, there were 24 crashes reported during this five-year period.

Commonwealth Avenue at Islington Road had six crashes reported. Five of these crashes

resulted in personal injury. Of the crashes, three were rear-ends on Commonwealth Avenue.
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Commonwealth Avenue at Ash Street had six crashes reported. Two of these crashes resulted in
personal injury. Each of these crashes were a rear-end collisions which may have resulted from high
speeds and volumes along Commonwealth Avenue, a lack of advanced warning signage for the

signalized intersection, and limited sight distance.

There were 12 crashes reported between Auburn Street and Islington Road on Commonwealth
Avenue from 2015-2019. Of these, two resulted in personal injury. Of these crashes, three were
related to vehicles entering or exiting the Boston Marriot Newton, three were sideswipes related to
merging lanes or switching lanes while traveling eastbound, and one was related to a vehicle
striking a pedestrian. These crashes may be due to limited sight distance or advanced warning
signage for drivers to the merging lanes and the Boston Marriot Newton. Between Islington Road

and Ash Street on Commonwealth Avenue no crashes were reported.

Table 4 and Table 5 summarize the crashes that occurred within the study area. The crash rate

worksheet and collision diagram can be found in Appendix D.

Crash rates are determined based on the number of crashes per million vehicles entering the
intersection. Along the segment of Commonwealth Avenue between Auburn Street and Islington

Road, the crash rate was lower than the District 6 average.

The crash reports show that rear-end crashes and angle crashes are the most common at the
intersections. Along the corridor between Auburn Street and Islington Road, sideswipes are the most
common. This is most likely due to unclear lane designation with two lanes in each direction
generally and the lack of advanced warning before the merge from two lanes into one traveling
eastbound. Three crashes were also related to vehicles entering or exiting the Boston Marriot
Newton which is likely due to limited sight lines and crossing multiple lanes of traffic and waiting

within the median on Commonwealth Avenue.
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Table 4. Crash Data Summary (Intersections)

Scenario Commonwealth Commonwealth
Avenue/ Islington Road = Avenue/Ash Street
Year
2015 2 1
2016 1 1
2017 3 1
2018 0 2
2019 0 1
Type
Head on 0 0
Angle 2 0
Rear-end 3 6
Single Vehicle 0 0
Sideswipe 1 0
Involved Cyclist 0 0
Unknown 0 0
Severity
Property Damage 5 2
Personal Injury 1 4
Fatality 0 0
Unknown 0 0
Total 6 6
Crash Rate 0.17 0.17
District 6 Average 0.52 0.71
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Table 5. Crash Data Summary (Segments)

Commonwealth Avenue Commonwealth Avenue

Scenario between Auburn Street between Islington Road
and Islington Road and Ash Street
Year
2015 3 0
2016 3 0
2017 3 0
2018 2 0
2019 1 0
Type
Head on 1 0
Angle 2 0
Rear-end 2 0
Single Vehicle 3 0
Sideswipe 4 0
Rear-to-rear 0 0
Involved Cyclist 0 0
Unknown 0 0
Severity
Property Damage 9 0
Personal Injury 2 0
Fatality 0 0
Unknown 1 0
Total 12 0
Crash Rate 0.99 0.00
Urban Principal
Artorial P 3.58 3.58

Existing Signal Warrant Analysis

A signal warrant analysis has been conducted at the two project area intersections. The traffic signal
warrant analysis was based on Chapter 4C of the 2009 Manual on Uniform Traffic Control Devices
(MUTCD). Typically, traffic signal warrants are conducted at unsignalized intersections that may
need to be signalized; however, in this case, the signalized intersection was also analyzed to
understand if the warrants are still met today. The study will evaluate the following nine traffic

signal warrants as part of the proposed work:
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Warrant 1 — Eight-Hour Vehicular Volume;
Warrant 2 — Four-Hour Vehicular Volume;
Warrant 3 — Peak Hour,

Warrant 4 — Pedestrian Volume;

Warrant 5 — School Crossing;

Warrant 6 — Coordinated Signal System;
Warrant 7 — Crash Experience;

Warrant 8 — Roadway Network; and

Warrant 9 — Intersection Near a Grade Crossing.

It should be noted that meeting one or more warrants, along with engineering judgement, is required
to justify the installation of a traffic signal. However, the satisfaction of one or more traffic signal

warrants does not in itself require the installation of a traffic control signal.

All warrants except 5, 6, and 9 were evaluated as applicable. Warrant 5 — School Crossing is only
considered at locations within a quarter mile of a primary or secondary school. Warrant 6 —
Coordinated Signal System is not applicable at locations within 1,000 feet of existing traffic signals.
Warrant 9 — Intersection Near a Grade Crossing is intended for locations in close proximity to an

intersection of a grade crossing on an intersection approach controlled by a STOP or YIELD sign.

The existing (2020) traffic counts were reviewed for the intersection of Commonwealth Avenue at
Ash Street and Commonwealth Avenue at Islington Road. Based on the traffic signal warrant
analysis performed, none of the warrants were satisfied with the existing (2020) counts. However, as
these counts were conducted during the winter when the Lyons Field is not in use, the full
intersection demand during times of use at Lyon’s Field is not captured within the 2020 traffic data.
Therefore, additional traffic counts were conducted in June 2021. These volumes were seasonally
adjusted based on the MassDOT seasonal adjustment factors for June 2019. The June 2021 volumes
were reviewed for the Commonwealth Avenue at Ash Street intersection for the vehicular warrants
(Warrants 1, 2 and 3). The June 2021 traffic counts did not satisfy any of the signal warrants either.
Detailed Signal Warrant analysis for the existing (2020) counts and June 2021 counts can be found

in Appendix E.
Future Conditions

Future traffic volumes were estimated and analyzed to determine the operations of the intersection

under two conditions:

No-Build - Future traffic volumes with existing geometry; and
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B Build - Future traffic volumes with geometric improvements throughout the corridor.

These two future conditions are discussed in the following sections.

No-Build Conditions (2030) (Revised)

ESTIMATION OF FUTURE (2030) TRAFFIC VOLUMES

Future volumes for the 2030 design year were established by increasing the existing volumes by a
background growth rate consistent with historical growth patterns and trips from the proposed 283

Melrose Street mixed-use development.

BACKGROUND GROWTH

A background growth rate of 0.5% per year was applied to the existing volumes along
Commonwealth Avenue and the adjacent streets. This growth rate was developed by looking at
MassDOT count station ID #S16-026-207-44 on Route 30 and ID #32 along I-95, which are located

west of the project limits.

BACKGROUND DEVELOPMENTS

Based on coordination with the City of Newton, a proposed mixed-use development would be
constructed at 283 Melrose Street in Newton. This project would be expected to impact volumes at
the study area intersections. The proposed project includes a 225-seat theater, a 60-seat restaurant,
2,000 square feet (sf) of office space, and 23 residential units. Access is proposed via an egress
driveway on Melrose Street, an entrance driveway on Ash Street, and an egress driveway on Ash
Street. As part of the project, the existing Turtle Lane Playhouse on-site will be restored and
expanded. The trip generation volumes have been in included in the No-Build (2030) volumes for the
project. The site-generated trips from the background development are provided in Appendix .
Figure 11 shows the No-Build (2030) volumes for the project network.
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Figure 11. No-build (2030) Condition Traffic Volumes, Weekday a.m., p.m. and Saturday Midday Peak Hours
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INTERSECTION OPERATIONS ANALYSIS

An analysis was performed to evaluate the effect of the background growth with the existing
geometry, as shown in Table 6. Detailed Synchro analyses are provided in Appendix F. Graphics

depicting the queues are provided in Appendix I.

Table 6. No-Build (2030) Conditions Capacity Analysis Summary, a.m., p.m., and

Saturday Midday Peak Hours

95t Percentile

50t Percentile

Intersection/Movement LOS (SE:;?\)c,is) R\Ial t(i:o Queue Length = Queue Length
(feet) (feet)
a.m. Peak Hour
Commonwealth Avenuel/lslington i i ) ) )
Road
Commonwealth EB left/thru B 10.6 0.05 - 3
Commonwealth WB thru/right 0.0 0.00 - 0
Islington SB left/right F 75.3 0.40 - 40
gtc:gneTonwealth Avenue/Ash c 25.1 ) ) )
Commonwealth EB thru B 16.7 0.77 0 #870
Commonwealth WB thru C 32.1 0.95 0 #1011
Ash NB left D 36.7 0.37 5 37
Ash NB right D 32.8 0.00 0 0
Carriageway SB left/right C 33.6 0.03 0
p-m. Peak Hour
Commonwealth Avenue/lslington ) ) ) ) )
Road
Commonwealth EB left/thru A 9.9 0.03 - 3
Commonwealth WB thru/right A 0.0 0.00 - 0
Islington SB left/right E 46.1 0.20 - 18
gtc:gneTonwealth Avenue/Ash B 13.2 ) ) )
Commonwealth EB thru B 10.6 0.59 0 699
Commonwealth WB thru B 13.4 0.71 0 #910
Ash NB left D 49.2 0.39 7 41
Ash NB right D 44 .2 0.00 0 0
Carriageway SB left/right D 449 0.01 0 0
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50t Percentile 95t Percentile

Intersection/Movement LOS (SE:;?X:IS) Rva/ t(i:o Queue Length = Queue Length
(feet) (feet)
Saturday Midday Peak Hour
Commonwealth Avenuel/lslington i i ) ) )
Road
Commonwealth EB left/thru A 9.8 0.02 - 3
Commonwealth WB thru/right A 0.0 0.00 - 0
Islington SB left/right D 32.0 0.14 - 13
gtc:zner:\onwealth Avenue/Ash B 13.7 ) ) )
Commonwealth EB thru B 10.3 0.53 114 552
Commonwealth WB thru B 14.5 0.71 167 #876
Ash NB left D 45.3 0.29 11 47
Ash NB right D 431 0.01 0 0
Carriageway SB left/right D 454 0.01 0 0

# = 95th percentile volume exceeds capacity. Queue may be longer. Queue shown is maximum after 2 cycles.

COMMONWEALTH AVENUE AND ISLINGTON ROAD

At the intersection of Commonwealth Avenue and Islington Road, the eastbound and westbound
Commonwealth Avenue approaches operate at LOS A for morning, evening, and Saturday midday
peak hours except for the eastbound approach during the weekday morning peak hour which
operates at LOS B. The Islington Road southbound approach operates at LOS F for the morning
peak hour, at LOS E for the evening, and at LOS D for the Saturday midday peak hour.

COMMONWEALTH AVENUE AND ASH STREET

The intersection of Commonwealth Avenue and Ash Street is shown to operate at overall LOS C for
the morning peak hour and LOS B for the evening and Saturday midday peak hours. The
Commonwealth Avenue approaches operate at LOS C or better for each of the peak hours. The Ash
Street northbound left-turn and right-turn movements operates at LOS D for the morning, evening,
and Saturday midday peak hours. The Carriageway southbound approach is shown to operate at

LOS C for the morning peak hour and LOS D for the evening and Saturday midday peak hours.
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Build Conditions (2030)

This section discusses the proposed geometric improvements and alternative concepts that were
considered for this corridor. Strengths and weaknesses of each and the methodology for determining

a preferred alternative are discussed.

Conceptual Design Development and Alternatives Analysis

Improving bicycle and pedestrian conditions in this area of Newton and along this corridor is
currently receiving specific attention from the biking and walking community. The Riverside
Greenway Working Group, the Solomon Foundation, and other community members have worked
alongside City of Newton staff to develop the vision for this and related projects. Acknowledging this,
HSH coordinated with an advocate working group created by City of Newton staff and made up of
many of these representatives to further develop the vision into a conceptual design. Two working
group meetings were held — Wednesday, July 24, 2019 and Thursday, September 5, 2019 — where
HSH led discussions on challenges, opportunities, and needs within the project area. The meeting

minutes are available for both meetings, along with a list of attendees in Appendix G.

Taking all the information obtained into consideration, HSH developed a conceptual design that was
refined through coordination with City of Newton staff. The following is a description of the resulting

conceptual design.

Due to this wealth of space available, HSH determined that separate facilities for bicyclists and
pedestrians, both of which are separated from motor vehicles, is the safest, most comfortable option

for all users. The concept design proposed the following:

Eight-foot sidewalk and 12-foot two-way bike path, separated by a five-foot grassed buffer, on
the north side of the road
35- to 48-foot landscaped buffer separating bicycle/pedestrian paths from travel lanes
Two 11-foot travel lanes with five-foot shoulders and six-foot median
Five-foot sidewalk with a two-foot grassed buffer on the south side of the road
Three midblock crossings with Rectangular Rapid Flashing Beacons (RRFB) at:

— Boston Marriott Newton driveway near existing bus stops

—  Woodbine Street

— Islington Road near entrance to Lyons Field trail to Auburndale Park
Improved pedestrian crossings and bicycle access at the intersection of Commonwealth
Avenue at Ash Street
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Three on-street parking spots on Commonwealth Avenue for Norumbega Park
Two design options for the Lyons Field area:
— Option 1:
Retains vehicle access in Carriageway, but reverses direction to be consistent
with the rest of the Carriageway outside the project area
Formalizes parking in the Carriageway as 22 reverse-angle spaces
—  Option 2:
Closes off Carriageway entirely to motor vehicles
Provides 16 spaces of on-street parallel parking on either side of
Commonwealth Avenue for a total of 32 spaces (may require a small

retaining wall along north side of Commonwealth Avenue)

HSH presented both conceptual design options at public information meeting held at 6:00 p.m. on
October 17, 2019 at the Boston Marriott Newton. The meeting was well-attended, and the attendees
were overall in strong support of the project. There were a few common themes among the comments

received:

Existing conditions of Commonwealth Avenue makes it hard for pedestrians to cross.
Parking need at Lyons Field is significant.

Direction of travel along Carriageway should remain eastbound to facilitate drivers going
westbound from Islington Road.

Slight preference for Option 1 due to safety concerns of on-street parking on Commonwealth
Avenue.

Reverse angle parking is unfavorable.

Mixed support for separating bicycle and pedestrian travel ways.

A roundabout design for Ash Street intersection was not pursued during the concept development
phase of the project due to several geometric and right-of-way (ROW) constraints. A roundabout
design at Ash Street would need to accommodate a WB-67 design vehicle because Commonwealth

Avenue is a primary access route to an interstate.

Per NCHRP 672, using a WB-67 as a design vehicle and an ADT of approximately 18,000 a
minimum 130 feet Inscribed circle diameter is recommended for a single lane roundabout. Although,
this is the recommended minimum to accommodate the design vehicle a single lane roundabout
inscribed circle diameter can have a minimum of 90 feet if the WB-67 turns are properly
accommodated. When evaluating the roundabout, it was assumed that there would be no truck turns
from the Ash Street and Carriageway approaches to Commonwealth Avenue, therefore, a 90’

minimum inscribed circle diameter was considered.
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ROW constraints on the south side of the Commonwealth Avenue would limit the placement of the
roundabout. To avoid ROW impacts the inscribed circle would have to be placed to abut the existing
southern curb line would result in additional geometric impacts. To accommodate cyclists and
pedestrians at the roundabout the outside diameter would need to be expanded approximately an
additional 10 feet, which would make the roundabout encroach into the existing grass median on the
north side of Commonwealth Avenue. Encroaching into the median on the north side of
Commonwealth Avenue adjacent to the Ash Street intersection would create a potential utility
conflict with the MWRA water main vent, which has limits to the distance it can be relocated. The
placement of the roundabout would create a steep non-compliant profile grade for the realigned Ash
Street southbound approach. Specifically, the NCHRP Report 672 states the approach profile grade
should not exceed 3% for approximately two car lengths (40 feet). This guidance applied to the
realigned Ash Street southbound approach would result in an approximate 17% profile grade.
Alternatively, if the existing Ash Street southbound approach angle is retained the skew of the
intersection would create acute angle approach less than the recommended 60 degree found in the
MassDOT Project Development Design Guide Figure 6-12, which would lead to potential sight line

issues.

Lastly, the Newton Carriageway project was initiated and will be funded by the MassDOT Trails
Program, with the primary goals to provide increased bicyclist and pedestrian safety, connectivity,
and accessibility, while providing the largest amount of green space. It was ultimately decided by the
City of Newton that maintaining the existing signal at Ash Street would be the preferred alternative

to accommodate the project goals.

25% Design Revisions (Revised 6/7/2022)

The previous 25% Design Submission and Functional Design Report submitted on November 20,
2020 proposed that the existing traffic signal located at the intersection of Commonwealth Avenue at
Ash Street remain with the intersection reconstruction. However, the signal warrants were updated
with 2020 and 2021 traffic data and a signal here was deemed unwarranted, and therefore is
recommended for removal. However, given the existing and forecasted activity, a safe pedestrian
crossing on Commonwealth Avenue at Ash Street is necessary to provide a connection between the
Lyon’s Field to the north and Ash Street to the south. A public meeting was performed by the City of
Newton on September 9, 2021 to inform the community of the signal removal and discuss preferred
alternatives. During this meeting, there was a request from many community members, including
multiple members of the disability community, to consider a Pedestrian Hybrid Beacon (PHB) at this
location to protect vulnerable users and provide a more accessible crossing. Additionally, this
meeting included three circulation alternatives for the Carriageway with the signalized intersection

being removed:
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Concept 1A:
— Retain existing Carriageway circulation between Islington Road and Higgins Street
and retain the Carriageway southbound approach to the Ash Street intersection.
— One-way eastbound travel between Islington Road and Carriageway southbound
approach and one-way westbound travel between the Carriageway southbound
approach and Higgins Street.
Concept 1B:
— Provide one-way westbound circulation on the Carriageway and retain the
Carriageway southbound approach to the Ash Street intersection.
Concept 2:
— Provide one-way westbound circulation on the Carriageway and close off the

Carriageway southbound approach to the Ash Street intersection.

Based on the feedback from this meeting, HSH investigated the feasibility of providing a PHB across
Commonwealth Avenue at Ash Street. Additionally, it was decided to proceed with Concept 2
because it reduces potential pedestrian conflicts at the Ash Street intersection and simplifies

circulation.

The Design Public Hearing (DOH) for the Newton Carriageway project was conducted on March 3,
2022, which led to a series of April meetings regarding additional alternative designs. A public
information meeting was performed by the City of Newton on April 14, 2022, to consider additional

and revised alternative designs with the removal of the signal included:

Option 1 - Preferred Design (with Ash Street intersection):

— Provided one-way westbound circulation on the Carriageway and close off the
Carriageway southbound approach to the Ash Street intersection.

— Provided an RRFB on Commonwealth Avenue east of Ash Street to connect
pedestrians.

— Removed the MBTA bus stops at Ash Street and upgraded the Islington Road and
Marriott bus stop locations.

Option 2 - Alternative Design (without Ash Street intersection):

— Provided a revised limit of work to exclude the intersection of Commonwealth
Avenue at Ash Street from the project to allow the City of Newton to retain the
existing intersection.

— Retained the existing MBTA bus stops at Ash Street and upgraded the Islington
Road and Marriott bus stop locations.

Option 3 — Ash Street Stop-Controlled (“signal ready”)
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— Retained existing Carriageway circulation between Islington Road and Higgins
Street and retained the Carriageway southbound approach to the Ash Street
intersection.

— One-way eastbound travel between Islington Road and Carriageway southbound
approach and one-way westbound travel between the Carriageway southbound
approach and Higgins Street.

— The Carriageway southbound approach and Ash Street northbound approach
provided stop-control.

— Provided an RRFB on Commonwealth Avenue east of Ash Street to connect
pedestrians.

— Removed the existing MBTA bus stops at Ash Street and upgraded the Islington

Road and Marriott bus stop locations.

The Newton City Council voted on the above options and approved Option 3. The design has been

revised to reflect this alternative.

MUTCD GUIDELINES FOR PEDESTRIAN HYBRID BEACONS

A technical memorandum has been provided for the Commonwealth Avenue crossing at Ash Street
dated September 24, 2021, which provides an analysis of the crossing for installation of a PHB based
on traffic data collected in March 2020 and June 2021. Based on Section 4F.01 of the MUTCD, the
85th percentile speed of 35 mph requires the use of Figure 4F-1: Guidelines for the Installation of
Pedestrian Hybrid Beacons on Low-Speed Roadways, which is used for speeds 35 mph or less.
Research indicates that PHBs are most effective at roads with three or more lanes that have annual
ADTSs above 9,000. While this part of Commonwealth Avenue only has two lanes of traffic, annual
ADTs are well over 9,000 vehicles. The highest pedestrian volumes were taken in June 2021 showing

only 14 pedestrians per hour which does not meet the guidance for a PHB.

Following coordination with MassDOT and City of Newton, additional counts were taken in October
2021 which provided higher speeds which warranted the use of the Figure 4F-2 Guidelines for the
Installation of Pedestrian Hybrid Beacons on High-Speed Roadways, which would require a
minimum threshold of 20 pedestrians per hour. However, the pedestrian counts taken during this
time were found to be 10 pedestrians and bicyclists per hour crossing Commonwealth Avenue. Based
on discussion with MassDOT, it was determined that a PHB was not an appropriate treatment at
this time for this location. Therefore, a RRFB was considered for the Ash Street location in addition

to the three other locations.
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Safe Transportation for Every Pedestrian (STEP) (Revised)

The FHWA Safe Transportation for Every Pedestrian (STEP) program helps transportation agencies
address crashes by promoting countermeasures with known safety benefits at uncontrolled crossing
locations. Uncontrolled pedestrian crossing locations correspond to higher pedestrian crash rates,
often due to inadequate pedestrian crossing accommodations. The majority of pedestrian roadway
fatalities occur at uncontrolled crossing locations. The Guide for Improving Pedestrian Safety at
Uncontrolled Crossing Locations (FHWA, updated July 2018), identifies countermeasures for

application at uncontrolled crossing locations:

Crosswalk visibility enhancements:
— High-visibility crosswalk markings
— Parking restrictions on crosswalk approach
— Improved nighttime lighting
— Crossing warning signs
—  Curb extension
Raised crosswalk
Pedestrian refuge island
Rectangular Rapid-Flashing Beacon (RRFB)
Road Diet
Pedestrian Hybrid Beacon (PHB)

Crosswalk visibility enhancements should always occur in conjunction with other identified

countermeasures.

Crosswalk Visibility Enhancements

Crosswalk visibility enhancements include improved lighting, advance or in-street warning
signage, pavement markings, and geometric design elements. Such features may be used in
combination to indicate optimal or preferred locations for people to cross and to help

reinforce the driver requirement to yield the right-of-way to pedestrians at crossing locations.

For multi-lane roadway crossings where vehicle AADTs are in excess of 10,000, a marked
crosswalk alone is typically not sufficient. Under such conditions, more substantial crossing
improvements are also needed to prevent an increase in pedestrian crash potential.

Examples of more substantial treatments include the refuge island, PHB, and RRFB.

Roadway features (number of lanes, presence of a raised median), posted speed limits, and AADT
(Annual Average Daily Traffic) are considered for further identification of the most appropriate

countermeasures for specific roadways.
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Within the limits of the study area, Commonwealth Avenue is proposed to have a raised median in
certain locations, is generally one lane in each direction, has a posted speed of 35 mph, and has an
AADT greater than 15,000 vehicles. In addition to crosswalk visibility enhancements, appropriate

STEP countermeasures with known benefits for improving pedestrian safety are:

Rectangular Rapid Flashing Beacons (RRFBs)

RRFBs are often considered for installation at locations where pedestrians need to cross and
vehicle speeds or volumes are relatively high, but traffic signal warrants are not met. RRFBs
and PHBs could both be a consideration for the roadway locations; however, an RRFB is
recommended based on a posted speed of 35 mph. PHBs are generally recommended on

roadways with speed limits greater than 40 mph.

An RRFB consists of two rectangular-shaped yellow indications, each with an LED-array-
based light source, that flash with high frequency when activated. Unlike a traffic signal, the
RRFB rests in dark until a pedestrian activates it via pushbutton or other form of detection.
When activated, the beacon displays flashing lights that indicate the pedestrian walk

interval and drivers proceed when it goes dark.

The STEP Guide Table 1: Application of pedestrian crash countermeasures by roadway
feature provides that an RRFB should always be considered for speeds between 31 mph and
39 mph for roadways with an AADT greater than 15,000 and with 3 lanes with a raised
median (1 lane in each direction) and is a candidate treatment for speeds between 31 mph
and 39 mph for roadways with an AADT greater than 15,000 with 2 lanes (1 lane in each

direction). Commonwealth Avenue is proposed to provide one lane in each direction and

provide medians in specific locations within the study area.

The proposed Boston Marriott Newton, Islington Road, Woodbine Street, and Ash Street
locations meet the criteria for AADT, lane configuration and speed to consider RRFBs as a

candidate treatment.

Proposed Design (Revised)

The original concept design was built off public and City of Newton input and following public
presentations and concept development, which was further refined through working group meetings
with City of Newton. Coordination with MassDOT occurred with the Newton Carriageway 25%
Submission and further altered the design of the intersection of Commonwealth Avenue at Ash

Street since the signal was no longer warranted. The current design along the Carriageway and at
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the intersection of Commonwealth Avenue at Ash Street was built off public and City of Newton
input as part of the Design Public Hearing (DPH) in March 2022 and April 2022 City meetings.

The proposed cross-section of Commonwealth Avenue will include one 11-foot travel lane in each
direction with varying shoulder widths. The proposed improvements can be referenced in the
Newton Carriageway 75% Submission. The previous proposed improvements were shown in the 25%

Functional Design Report.

The Carriageway will provide one-way eastbound circulation between Islington Road and the
Carriageway southbound approach, and one-way westbound circulation between the Carriageway
southbound approach and Higgins Street. The design would maintain the Carriageway southbound
approach to the Ash Street intersection and provide stop-controlled operation for the Carriageway
southbound approach and Ash Street approach to Commonwealth Avenue. The proposed cross-
section of the Carriageway will provide an 11-foot travel lane with 7-foot parallel parking spaces on
each side between Islington Road and Ash Street and 7-foot parallel parking spaces on the south side
of the Carriageway between Ash Street and Higgins Street. A two-way separated bike path
measuring between 8 and 12 feet in width will be provided along the north side of the Carriageway
and a 5-foot sidewalk will be provided north of the bike path. The Carriageway will no longer run
past Islington Road and instead space will be divided to provide additional green space and the 10-

foot, two-way separated bike path.

The proposed cross section would match into the proposed design as part of the reconstruction of the
Commonwealth Avenue bridge over the Charles River to the west of the study area. The two-way
bike path would transition bikes to the connecting two-way bike path proposed as part of
reconstruction of the Commonwealth Avenue bridge over the Charles River to the west and
transition bikes to the Carriageway to the east. The City of Newton approved the Carriageway for
two-way bike travel in March 2022 and will be providing signage and striping for two-way bike
travel east of the project. Additionally, the existing MBTA bus stops at Ash Street will be removed
since there are bus stops at Islington Road proposed to remain. The Build (2030) condition traffic

volumes are shown in Figure 12.

New ADA-compliant crossings are proposed across Commonwealth Avenue at the Boston Marriott
Newton, Islington Road, Woodbine Street, and Ash Street intersections. RRFBs are proposed at the
Commonwealth Avenue pedestrian crossings to promote pedestrian safety and encourage driver
yielding compliance. Pedestrian hybrid beacons were not considered for the Commonwealth at
Boston Marriot Newton, Islington Road, and Woodbine Street due to low pedestrian activity crossing

Route 30 and the proximity of side streets to the crossings.
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Figure 12. Build (2030) Condition Traffic Volumes, Weekday a.m., p.m. and Saturday Midday Peak Hours
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Intersection Operations Analysis (Revised)

An analysis was performed to evaluate the effect of the build traffic volumes with the preferred
alternative, as shown in Table 7. Detailed Synchro analysis can be found in Appendix H. Graphics

depicting the queues are provided in Appendix I.

Table 7. Preferred Alternative (2030) Conditions Capacity Analysis Summary, a.m.,
p-m., and Saturday Midday Peak Hours

a.m. Peak Hour

Commonwealth Avenuel/lslington

Road
Commonwealth EB left/thru B 10.6 0.05 - 3
Commonwealth WB thru/right A 0.0 0.00 - 0
Islington SB left/right F 75.3 0.40 - 40

Commonwealth Avenue/Ash Street - - - - -
Commonwealth EB thru A 0.0 0.00 - 48
Commonwealth WB thru A 0.0 0.00 - 0
Ash NB left/right F 126.0 0.50 - 0
Ash SB left/right F 112.8 0.60 - 65

p-m. Peak Hour

Commonwealth Avenue/lslington
Road

Commonwealth EB left/thru A 9.9 0.03 - 3
Commonwealth WB thru/right A 0.0 0.00 -

Islington SB left/right E 46.1 0.20 - 18
Commonwealth Avenue/Ash Street - - - - -
Commonwealth EB thru A 0.0 0.00 - 33
Commonwealth WB thru A 0.0 0.00 - 0
Ash NB left/right F 66.1 0.33 - 0
Ash SB left/right E 48.0 0.19 - 18

Saturday Midday Peak Hour

Commonwealth Avenuel/lslington
Road
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50t Percentile = 95t Percentile

. Delay \'/[
Intersection/Movement LOS . Queue Length | Queue Length
(Seconds) Ratio (feet) g (feet) g
Commonwealth EB left/thru A 9.8 0.02 - 3
Commonwealth WB thru/right A 0.0 0.00 - 0
Islington SB left/right D 32.0 0.14 - 13
Commonwealth Avenue/Ash Street - - - - -
Commonwealth EB thru A 0.0 0.00 - 33
Commonwealth WB thru A 0.0 0.00 - 0
Ash NB left/right F 51.1 0.34 - 0
Ash SB left/right E 35.6 0.13 - 10

COMMONWEALTH AVENUE AND ISLINGTON ROAD

At the intersection of Commonwealth Avenue and Islington Road, the Commonwealth Avenue
approaches are shown to operate at LOS A during all peak hours except for the eastbound approach
during the weekday morning which operates at LOS B. The Islington Road southbound approach
continues to operate at the same LOS during each of the three peak hours.

COMMONWEALTH AVENUE AND ASH STREET

The signalization is proposed to be removed and the Ash Street northbound and southbound
approaches would operate under stop-control. Therefore, the Commonwealth Avenue eastbound and
westbound approaches are not expected to incur any delay and would operate at LOS A during the
morning, evening, and Saturday midday peak hours. The Ash Street northbound approach is
proposed to be narrowed and provide one shared lane instead of a left-turn and a right-turn lane.
The Ash Street northbound approach is shown to operate at LOS F during the each of the peak hours
and the southbound approach is shown to operate at LOS F during the weekday morning, and LOS E
during the evening and Saturday midday peak hours. Since the Ash Street approaches are proposed
to be under stop-control, their delay is expected to increase from the No-Build (2030) Condition but

continue to operate under capacity.

Traffic Management Plan

The reconstruction of Commonwealth Avenue in Newton, Massachusetts will involve roadway
realignment and repurposing, providing enhanced pedestrian and bicycle accommodations along the
corridor. Staged construction is proposed to maintain vehicular, bicycle, and pedestrian travel
through the project at all times during construction. To maintain traffic, the construction approach

maintains two lanes of traffic with one lane in each direction at all times which will require lane
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closures to maintain productivity and not extend the project duration. It is anticipated that work will
be scheduled to occur outside of the peak traffic periods to minimize impacts. All temporary traffic
control measures will conform to the 2009 MUTCD and Massachusetts Amendments as well as the

MassDOT Traffic Management Plans and Detail Drawings.
Conclusion

The Newton Carriageway project was initiated and will be funded by the MassDOT Trails Program,
with the primary goals to provide increased bicyclist and pedestrian safety, connectivity, and
accessibility, while providing the largest amount of green space. The proposed project has a
construction cost of approximately $4,600,000. The project will provide a vital pedestrian and bicycle
pathway connection through the City of Newton. The proposed design will close a section of the
Commonwealth Avenue Carriageway to reallocate the space to a proposed path for cyclists and

sidewalk for pedestrians separated from the roadway by greenspace.

The MBTA also runs service and provides bus stops within the project limits along Commonwealth
Avenue. Due to the significant amount of space provided by the Carriageway and Commonwealth
Avenue, it was determined that separated facilities for bicyclists and pedestrians, separated from
motor vehicles, is the safest, most comfortable option. The design would provide the Carriageway
one-way eastbound access adjacent to the Lyons Field with parallel parking on both sides of the one-
way between Islington Road and the Carriageway southbound approach and along the southside of

the one-way portion to the east.

The project lies adjacent to the Lyons Field and within the vicinity of additional recreational
facilities and transit service. In addition to the trail connection, new crosswalks with RRFBs are
proposed across Commonwealth Avenue to provide better north-south connections and improved

access to bus stops.

The Commonwealth Avenue at Ash Street signal will be removed since it does not meet the vehicular
or pedestrian signal warrants and the northbound and southbound approaches will be under stop-
control. Additionally, pedestrian volumes crossing Commonwealth Avenue do not warrant a PHB.
Therefore, to incorporate public input, an RRFB has been provided at this location and once the
project is complete this location will be re-evaluated for a PHB. The portion of Commonwealth
Avenue between Islington Road and the Ash Street RRFB would be narrowed and provide shoulders
less than 5 feet in width but maintain the 11-foot lane width. Bicyclists would either utilize the bike
path to the north or remain in the vehicular lane. The reduction of width for this portion of
Commonwealth Avenue is to slow vehicles and improve pedestrian safety crossing Commonwealth

Avenue.
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