Transportation Impact Assessment

Proposed Mixed-Use Development
Braintree, Massachusetts

Prepared for:

Adams Street Enterprises, LLC
Braintree, Massachusetts

February 2020

Prepared by:

@ Vanasse & 35 New England Business Center Drive
Associates inc Suite 140

Transportation Engineers & Planners Andover, MA 01810



@ Vanasse & 35 New England Business Center Drive
Associates inc Suite 140

Transportation Engineers & Planners Andover, MA 01810

Dear Reviewer:

This letter shall certify that this Transportation Impact Assessment has been prepared under my direct
supervision and responsible charge. I am a Registered Professional Engineer (P.E.) in the Commonwealth
of Massachusetts (Massachusetts P.E. No. 38871, Civil) and hold Certification as a Professional Traffic
Operations Engineer (PTOE) from the Transportation Professional Certification Board, Inc. (TPCB), an
independent affiliate of the Institute of Transportation Engineers (ITE) (PTOE Certificate No. 993). [ am
also a Fellow of the Institute of Transportation Engineers (FITE).

Sincerely,
VANASSE & ASSOCIATES, INC.

S, Duk

frey S. Dirk¢P.E., PTOE, FITE
Partner

G:\8382 Braintree, MA\Report\Arnold St Commercial Development TIA 02_20.docx



CONTENTS

EXECUTIVE SUMMARY ..ttt st sttt sttt ettt sbe et e b sae e e e 1
ReCOMMENAALIONS ......eeiiiiiiiiiieii ettt ettt st bee s 2
INTRODUCTION ...ttt ettt st b e s bt et s bt et e st e bt et e sbe et e nbesaeeneene 5
PrOJect DESCIIPLION ..c..vieiieieieciie ettt sttt e stee st eseeessbeesbe e seessaesssesnseenseenseensaens 5
N YRR 1oAY (1 s ToTe (0] (o .y 20RO 6
EXISTING CONDITIONS ...ttt ettt st ete et e e et et e seeeneensesseensesseeneenee e 7
Existing Traffic VOIUMES .......c.ccoviiiiiiiieiiccicciecteetetee st te e ve v eaveereeree s 9
Pedestrian And Bicycle FaCIlities.......ccocviiiiiiiiiiiiiiiiieceieecee e et 10
PUDLIiC TransSpOrtation ..........ceccueeiueeiieeiiiesieeeteesie sttt eie et e et esteeseeesnaesebeebeebeesseesseesnsesnnas 10
SpPot SPeed MEASUIEINENLS. ......cveevieeiieeiieeieeieeteeitesieesieesreeteeteesseesseesseesssesnseenseeseenseens 11
Motor Vehicle Crash Data.........ccoeoieiuieieieeieeeeeee ettt 11
FUTURE CONDITIONS ..ottt ettt ettt ettt et sstebesssessessessnenseeneensennas 14
Future Traffic GTOWEH ........ooiiieee et s 14
Project-Generated TraffiC.......cccoviiiiiiiiiiiiiic ettt 16
Trip Distribution And ASSINMENL...........cccierieriiiieeieeieeie et ste et steesaeesaeesnees 18
Future Traffic Volumes - Build Condition...........oeceerieiererinieieieesieee e 19
TRAFFIC OPERATIONS ANALYSIS ...ttt ettt 21
1Y (74T T [ Lo .y 2 USSP 21
ANALYSIS RESUILS ...ttt ettt et 24
SIGHT DISTANCE EVALUATION........ooiiitiiieiieee ettt ettt 29
CONCLUSIONS AND RECOMMENDATIONS ..ottt ettt 31
CONCIUSIONS ...ttt ettt et et ettt et e bt e satesabeeateebeesbeeebeesaeeeneas 31
RecOMMENAALIONS .......ooiiiiiiiiiieie ettt et 32

G:\8382 Braintree, MA\Report\Arnold St Commercial Development TIA 02_20.docx



FIGURES

No. Title
1 Site Location Map
2 Existing Intersection Lane Use and Travel Lane Width
3 2019 Existing Weekday Morning Peak-Hour Traffic Volumes
4 2019 Existing Weekday Evening Peak-Hour Traffic Volumes
5 2027 No-Build Weekday Morning Peak-Hour Traffic Volumes
6 2027 No-Build Weekday Evening Peak-Hour Traffic Volumes
7 Trip-Distribution Map
8 Project-Generated Weekday Morning Peak-Hour Traffic Volumes
9 Project-Generated Weekday Evening Peak-Hour Traffic Volumes
10 2027 Build Weekday Morning Peak-Hour Traffic Volumes
11 2027 Build Weekday Evening Peak-Hour Traffic Volumes

G:\8382 Braintree, MA\Report\Arnold St Commercial Development TIA 02_20.docx



TABLES

No. Title
1 Study Area Intersection Description
2 2019 Existing Traffic Volumes
3 Vehicle Travel Speed Measurements
4 Motor Vehicle Crash Data Summary
5 Trip Generation Summary
6 Traffic Volume Comparison
7 Peak-Hour Traffic Volume Increases
8 Level-of-Service Criteria for Signalized Intersections
9 Level-of-Service Criteria for Unsignalized Intersections
10 Signalized Intersection Level-of-Service and Vehicle Queue Summary
11 Unsignalized Intersection Level-of-Service and Vehicle Queue Summary
12 Sight Distance Measurements
13 Mitigated Signalized Intersection Level-of-Service and Vehicle Queue Summary
14 Mitigated Unsignalized Intersection Level-of-Service and Vehicle Queue
Summary

G:\8382 Braintree, MA\Report\Arnold St Commercial Development TIA 02_20.docx



EXECUTIVE SUMMARY

Vanasse & Associates, Inc. (VAI) has conducted a Transportation Impact Assessment (TIA) in
order to determine the potential impacts on the transportation infrastructure associated with the
proposed construction of a mixed-use development to be located off Arnold Street in Braintree,
Massachusetts (hereafter referred to as the “Project”).

This assessment was prepared in consultation with the Town of Braintree and the Massachusetts
Department of Transportation (MassDOT); was performed in accordance with MassDOT’s
Transportation Impact Assessment (TIA) Guidelines; and was conducted pursuant to the standards
of the Traffic Engineering and Transportation Planning professions for the preparation of such
reports. Based on this assessment, we have concluded the following with respect to the Project:

1. Using trip-generation statistics published by the Institute of Transportation Engineers
(ITE),! the Project is expected to generate approximately 1,086 vehicle trips on an average
weekday (two-way volume over the operational day of the Project), with 164 vehicle trips
expected during the weekday morning peak-hour and 186 vehicle trips expected during the
weekday evening peak-hour;

2. After accounting for trips generated by the existing concrete manufacturing facility that
occupies the Project site and will be removed to accommodate the development, the Project
is expected to generate approximately 970 additional vehicle trips on an average weekday,
with 145 additional vehicle trips expected during the weekday morning peak-hour and
164 additional vehicle trips during the weekday evening peak-hour;

3. The predicted traffic volume increases along Adams Street were shown to be within the
15 percent maximum allowable traffic volume increase per Section 135-1405,
Traffic Capacity, of the Zoning Bylaws of the Town of Braintree, with the exception of the
roadway segment west of Arnold Street, where the traffic volume increase during the
weekday evening peak-hour exceeded this threshold,

4. The Project will not have a significant impact (increase) on motorist delays or vehicle
queuing over Existing or anticipated future conditions without the Project (No-Build
conditions), with the majority of the movements at the study intersections shown to
continue to operate at a level-of-service (LOS) D or better under all analysis conditions
where an LOS of “D” or better is defined as “acceptable” operating conditions;

1Trip Generation, 10% Edition; Institute of Transportation Engineers; Washington DC; 2017.
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5. Independent of the Project, critical movements at the Commercial Street/Adams Street
intersection were shown to be operating over capacity (defined as LOS “F”’) during both
the weekday morning and evening peak hours, with Project-related impacts on these
movements defined as increases in average motorist delay of up to 24.6 seconds and in
vehicle queuing of up to four (4) vehicles. Improvements have been suggested at this
intersection that will reduce motorist delays and vehicle queuing and can be implemented
in conjunction with construction activities that are being undertaken by the Town;

6. No apparent safety deficiencies were noted with respect to the motor vehicle crash history
at the study intersections; and

7. Lines of sight at the intersection of Adams Street at Arnold Street and at the access points
serving the Project site were found to exceed or could be made to exceed the recommended
minimum distances for the intersections to function in a safe manner.

In consideration of the above, we have concluded that the Project can be accommodated within the

confines of the existing transportation infrastructure in a safe and efficient manner with
implementation of the recommendations that follow.

RECOMMENDATIONS

A detailed transportation improvement program has been developed that is designed to provide safe
and efficient access to the Project site and address any deficiencies identified at off-site locations
evaluated in conjunction with this study. The following improvements have been recommended
as a part of this evaluation and, where applicable, will be completed in conjunction with the Project
subject to receipt of all necessary rights, permits, and approvals.

Project Access

Access to the Project site will be provided by way of four (4) driveways that will intersect the east
side of Arnold Street south of Adams Street. The following recommendations are offered with
respect to Project access and internal circulation:

» The Project site driveways should be a minimum of 24-feet in width and accommodate the
turning and maneuvering requirements of delivery trucks and the largest anticipated
responding emergency vehicle as defined by the Braintree Fire Department.

» Where perpendicular parking is proposed, the drive aisle behind the parking should be a
minimum of 23-feet in order to facilitate parking maneuvers.

» Vehicles exiting the Project site should be placed under STOP-sign control with a marked
STOP-line provided.

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

2Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, D.C.; 2009.
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» Sidewalks should be provided within the Project site and along the east side of
Arnold Street linking the proposed buildings to the sidewalk infrastructure along
Adams Street.

» Americans with Disabilities Act (ADA) compliant wheelchair ramps should be provided
at all pedestrian crossings internal to the Project site and for crossing the Project site
driveways along Arnold Street.

» Signs and landscaping to be installed as a part of the Project within the intersection sight
triangle areas of the Project site driveways should be designed and maintained so as not to
restrict lines of sight.

» Snow windrows within the sight triangle areas of the Project site driveways should be
promptly removed where such accumulations would impede sight lines.

» Existing vegetation located along the east side of Arnold Street within the sight triangle
areas of the Project site driveways should be trimmed or removed as may be necessary in
order to provide the recommended sight distance for safe operation.

Off-Site

Elm Street at Middle Street and Elm Street at Old Elm Street, Adams Street and
Hawthorn Road

Independent of the Project, it was noted that one or more movements at the signalized intersections
of Elm Street at Middle Street and Elm Street at Old Elm Street, Adams Street and Hawthorn Road
were operating at their design capacity (i.e., LOS “E”) with extended vehicle queuing. In an effort
to improve traffic operations and reduce vehicle queuing at these intersections, the Project
proponent will design and implement an optimal traffic signal timing and phasing plan. With the
implementation of the recommended improvements, all movements at these intersections were
shown to operate at LOS D or better (an improvement over No-Build conditions) with an overall
reduction in vehicle queuing. These improvements will be completed prior to the issuance of a
Certificate of Occupancy for the Project subject to receipt of all necessary rights, permits and
approvals.

Commercial Street at Adams Street

Independent of the Project, all movements from Adams Street and left-turn/through movements
from the Commercial Street northbound approach are operating over their design capacity during
both the weekday morning and evening peak hours with extended vehicle queuing. These poor
operating conditions are at least partially due to the STOP-sign that is installed on the
Commercial Street northbound approach, which accommodates up to 819 vehicles during the
weekday peak hours. In an effort to improve traffic operations, it is recommended that the STOP-
sign and accompanying STOP-line be removed from the Commercial Street northbound approach.
With these improvements, the Commercial Street approaches will operate at LOS A with vehicle
queues of up to three (3) vehicles and the Adams Street approach will improve from LOS F to
LOS E during the weekday evening peak-hour with vehicle queues of up to 10 vehicles. It is
suggested that these improvements be considered for implementation as a part of the water main
replacement project along Commercial Street that is being undertaken by the Town.
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Transportation Demand Management

Public transportation services (fixed-route bus service) are provided within the study area, but are
not directly accessible at the Project site. The Massachusetts Bay Transportation Authority
(MBTA) operates fixed-route bus service along Elm Street and Middle Street by way of Route 236,
South Shore Plaza — Quincy Center Station, which includes a stop in the inbound (toward
Quincy Center) direction at the intersection of Elm Street at Old Elm Street, Adams Street and
Hawthorn Road (within an approximate 4-minute walking distance of the Project site) and a stop
in the outbound direction in the vicinity of the Elm Street/Middle Street intersection (within an
approximate 6-minute walking distance of the Project site). The Route 236 bus provides service to
Braintree Station and Quincy Center Station, where connections can be made to the Red Line
subway system, the Commuter Rail (Greenbush (at Quincy Center) and Middleborough/
Lakeville Lines) and other MBTA bus routes. Sidewalks are provided along Adams Street,
Elm Street and Middle Street that link the Project site to the aforementioned MBTA bus stops. In
an effort to encourage the use of alternative modes of transportation to single-occupant vehicles,
the following Transportation Demand Management (TDM) measures should be considered for
implementation as a part of the Project:

» Information regarding public transportation services, maps, schedules and fare information
should be posted in a central location in each building and/or otherwise made available to
employees;

» A “welcome packet” should be provided to new employees detailing available public
transportation services, bicycle and walking alternatives, and commuter options;

» Tenants should be encouraged to offer specific amenities to discourage off-site trips,
including providing a break-room equipped with a microwave and refrigerator; offering
direct deposit of paychecks; coordinating with a dry-cleaning service for on-site pick-up
and delivery; allowing telecommuting or flexible work schedules; and other such measures
to reduce overall traffic volumes and travel during peak traffic volume periods;

» Pedestrian accommodations should be incorporated into the Project and include the
construction of a sidewalk along the east side of Arnold Street to link the Project to the
existing sidewalk along Adams Street; and

» Secure bicycle parking should be provided in appropriate locations.
With the implementation of the above recommendations, safe and efficient access will be provided

to the Project site and the Project can be accommodated within the confines of the existing and
improved transportation system.
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INTRODUCTION

Vanasse & Associates, Inc. (VAI) has conducted a Transportation Impact Assessment (TIA) in
order to determine the potential impacts on the transportation infrastructure associated with the
proposed construction of a mixed-use development to be located off Arnold Street in Braintree,
Massachusetts (hereafter referred to as the “Project”). This study evaluates the following specific
areas as they relate to the Project: 1) access requirements; ii) potential off-site improvements; and
iii) safety considerations; and identifies and analyzes existing traffic conditions and future traffic
conditions, both with and without the Project, along Arnold Street and Adams Street, and at the
following intersections: Elm Street at Church Street; Elm Street at Middle Street; Elm Street at
Old Elm Street, Adams Street and Hawthorn Road; Adams Street at Arnold Street; and
Commercial Street at Adams Street.

PROJECT DESCRIPTION

The Project will entail the construction of a mixed-use development to be located off Arnold Street
in Braintree, Massachusetts, that will consist of five (5) buildings containing 69,500+ square feet
(sf) of manufacturing space, 81,500+ sf of warchouse space, 49,800+ sf of contractor
yard/incubator space, a two-unit multifamily residential building, and 1,383+ sf of office space.
The Project site encompasses approximately 17.2+ acres of land that is bounded by Adams Street
and the Monatiquot River to the north; Massachusetts Bay Transportation Authority (MBTA)
commuter rail tracks to the south; areas of open and wooded space to the east; and Arnold Street to
the west. Figure 1 depicts the Project site location in relation to the existing roadway network. At
present, the Project site contains various storage bins, stockpile areas, equipment and machinery
associated with the manufacturing of concrete and concrete products that will be removed to
accommodate the Project, as well as a 12,000+ sf warehouse, a 1,383+ sf commercial building, and
a two (2) unit multifamily residential building that will be renovated and incorporated into the
Project.

Access to the Project site will be provided by way of four (4) driveways that will intersect the east
side of Arnold Street approximately 80, 200, 400 and 550 feet south of Adams Street, respectively.

On-site parking will be provided for 366 vehicles, including 13 handicapped accessible spaces.
The Town of Braintree Planning and Community Development Department has indicated that the
parking requirements for the commercial component of the Project should be determined based on
an office use. Applying the parking requirements for an office use as specified in Article VIII, Off-

G:\8382 Braintree, MA\Report\Arnold St Commercial Development TIA 02_20.docx 5



R:\8382\8382SLM.dwg, 2/10/2020 3:36:03 PM

Transportation Impact Assessment - Proposed Commercial Development - Braintree, Massachusetts

-

" 4 “.\Source: Google Earth. )
: ) 360 660 Scale in Feet

@ Vanasse &
Associates inc

Copyright © 2020 by VAi. All Rights Reserved.

¢

\

s i
X -
® RS

ST. THOMAS
MORES SCHOOL

(=]
\= =
=)
m .
0
]
m
-

A/v

= W

(2]
(=} X
=%
=7

4 g

-

=
%
=4
:
9))]

ADAMS ;
PLAYRGROUND || =
o)
W

Figure 1

Site Location Map



AutoCAD SHX Text
Copyright    2020 by VAi.  All Rights Reserved.

AutoCAD SHX Text
c


Street Parking and Loading, Section 135-806, Schedule of off-street parking requirements, of the
Zoning Bylaws of the Town of Braintree® to the commercial component of the Project results in
809 parking spaces being required, with an additional four (4) parking spaces required for the
residential component (2.0 parking spaces per unit), or a total of 813 parking spaces. As such, the
proposed parking supply (366 spaces) is below the number of parking spaces that are required under
the Zoning Bylaws (813 spaces) if the parking requirements for the commercial space are based on
those of an office use. If the parking requirements for the commercial space are determined using
the parking ratios for a commercial/manufacturing establishment as specified in the Zoning Bylaws,
206 parking spaces would be required for the Project, which is well below the proposed parking
supply (366 spaces).*

STUDY METHODOLOGY

This study was prepared in consultation with the Town of Braintree and the Massachusetts
Department of Transportation (MassDOT); was performed in accordance with MassDOT’s
Transportation Impact Assessment (TIA) Guidelines and the standards of the Traffic Engineering
and Transportation Planning professions for the preparation of such reports; and was conducted in
three distinct stages.

The first stage involved an assessment of existing conditions in the study area and included an
inventory of roadway geometrics; pedestrian and bicycle facilities; on-street parking; public
transportation services; observations of traffic flow; and collection of pedestrian, bicycle and
vehicle counts.

In the second stage of the study, future traffic conditions were projected and analyzed. Specific
travel demand forecasts for the Project were assessed along with future traffic demands due to
expected traffic growth independent of the Project. A seven-year time horizon from the date of
publication of this assessment was selected for analyses consistent with MassDOT’s
Transportation Impact Assessment (TIA) Guidelines. The traffic analysis conducted in stage two
identifies existing or projected future roadway capacity, traffic safety, and site access issues.

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

3One (1) parking space per 250 gross sf is required for an office.
4One (1) parking space per 1,000 gross sf'is required for commercial and manufacturing establishments.
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EXISTING CONDITIONS

A comprehensive field inventory of existing conditions within the study area was conducted in
September 2019. The field investigation consisted of an inventory of existing roadway geometrics;
pedestrian and bicycle facilities; public transportation services; traffic volumes; and operating
characteristics; as well as posted speed limits and land use information within the study area. The
study area for the Project was selected to contain the major roadways providing access to the Project
site, Arnold Street and Adams Street, as well as the following specific intersections: Elm Street at
Church Street; Elm Street at Middle Street; Elm Street at Old Elm Street, Adams Street and
Hawthorn Road; Adams Street at Arnold Street; and Commercial Street at Adams Street.

The following describes the study area roadway and intersections.

Roadways

Arnold Street

» Two-lane private roadway

» Traverses study area in a general north-south alignment for a distance of approximately
600-feet south of Adams Street.

Provides an approximate 36-foot wide traveled way with no marked centerline or shoulders
A posted speed limit is not provided

Sidewalks are not provided along the roadway

[llumination is provided by way of street lights mounted on wood poles

YV V V V V

Land use within the study area consists of the Project site and commercial uses
Adams Street

» Two-lane urban collector roadway under Town jurisdiction

» Traverses study area in a general east-west direction between Elm Street and
Commercial Street

» Provides two 18-foot wide travel lanes separated by a double-yellow centerline with no
marked shoulders provided

» The posted speed limit is 30 miles per hour (mph)
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A sidewalk is provided continuously along the south side of the roadway and intermittently
along the north side

[llumination is provided by way of street lights mounted on wood poles

Land use within the study area consists of the Project site and residential and commercial

uses

Intersections

Table 1 and Figure 2 summarize lane use, traffic control, and pedestrian and bicycle
accommodations at the study area intersections as observed in September 2019.

Table 1
STUDY AREA INTERSECTION DESCRIPTION
Traffic Shoulder Pedestrian Bicycle
Control No. of Travel Lanes Provided? Accommodations? Accommodations?
Intersection Type* Provided (Yes/No/Width) (Yes/No/Description) (Yes/No/Description)
2 general purpose lanes Yes — Sidewalks along both
on Elm St. northbound; | Yes; 2-3 feet on | sides of Elm St. and
1 through lane and Elm St. and Church St.; crosswalks are
Elm St./ TS 1 right-turn lane on Church St.; “No | provided across all legs; Yes - Shared traveled-
Church St. Elm St. southbound; Parking” signs pedestrian traffic signal way® along Elm St.
1 left-turn lane and posted along equipment and phasing
1 general purpose lane Church St. (exclusive) provided as a
on Church St. part of traffic signal system
Yes — Sidewalks along both
2 general purpose lanes . sides of Elm St. and
on Elm St.; 1 left-turn Yes; 1-2 feet on Middle St.; Crosswalks
lane and 1 general Elm St. and rovided across Elm St. and
Elm St./ c gene Middle St.; “No provided across £im St a Yes — Shared traveled-
. TS purpose lane on . Middle St.; pedestrian traffic .
Middle St. . o Parking” signs . . way along Middle St.
Middle St.; Private signal equipment and
. posted along . . .
driveway located Elm St phasing (exclusive) provided
opposite Middle St. ’ as a part of traffic signal
system
2 general purpose travel
lanes on Elm St.; Yes: 1-foot on
1 right-turn lane Elm’ St and Yes — Sidewalks along both
provided on Old Elm ) ) sides of Elm St., Adams St.
Hawthorn Rd.;
St.; 1 left-turn lane and and Hawthorn Rd. and along
2-feet on Old .
Elm St./ 1 general purpose lane Elm St.- no the southwest side of
Old Elm St./ on Adams St.; 1 left- N Old Elm St.; crosswalks
TS shoulders on . No
Adams St./ turn/through lane and ) provided across all legs;
. Adams St.; No . .
Hawthorn Rd. 1 right-turn lane on Lo pedestrian traffic signal
. Parking signs . f
Hawthorn Rd.; equipment and phasing
. . posted along . .
Commercial vehicles (exclusive) provided as a
Elm St. and Old .
are excluded from Elm St part of traffic signal system
Elm St. north of the ’
intersection

See notes at end of table.
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Table 1 (Continued)
STUDY AREA INTERSECTION DESCRIPTION

Traffic Shoulder Pedestrian Bicycle
Control No. of Travel Lanes Provided? Accommodations? Accommodations?
Intersection Type* Provided (Yes/No/Width) (Yes/No/Description) (Yes/No/Description)
Yes — Sidewalks along the
Adams St./ 1 general purpose travel south side of Adgms St. ?aSt Yes — shared traveled-
Arold St S lanc on all approaches No and west of the intersection a
' pp and along the north side to way
the west
Commercial St./ 1 general purpose travel Yes — sidewalks al'ong both Yes — shared traveled-
Adams St S Jane on all approaches No sides of Commercial St. and way
: the south side of Adams St.

TS = traffic signal control; S = STOP-sign control.
®Combined shoulder and travel lane width equal to or exceed 14 feet.

EXISTING TRAFFIC VOLUMES

In order to determine existing traffic-volume demands and flow patterns within the study area,
automatic traffic recorder (ATR) counts, manual turning movement counts (TMCs) and vehicle
classification counts were completed in September 2019 while public schools were in regular
session. The ATR counts were conducted over a continuous 72-hour period from September 18®
(Wednesday) through September 19" (Thursday) on Adams Street in the vicinity of the Project site
in order to record daily traffic conditions over an extended period, with peak period manual TMCs
performed at the study intersections during the weekday morning (7:00 to 9:00 AM) and evening
(3:00 to 6:00 PM) peak periods on Wednesday, September 18" and Thursday September 26%.
These time periods were selected for analysis purposes as they are representative of the peak traffic
volume hours for both the Project and the adjacent roadway network.

Traffic Volume Adjustments

In order to evaluate the potential for seasonal fluctuation of traffic volumes within the study area,
traffic volume data from MassDOT Continuous Count Station No. 6255 located on Route 3 north
of Route 18 in Weymouth was reviewed.® Based on a review of this data it was determined that
traffic volumes for the month of September approximate average-month conditions and, therefore,
the traffic counts that form the basis of this assessment did not require a seasonal adjustment. The
2019 Existing traffic volumes are summarized in Table 2, with the weekday morning and evening
peak-hour traffic volumes graphically depicted on Figures 3 and 4, respectively. Note that the
peak-hour traffic volumes presented in Table 2 were obtained from the TMCs and are reflected on
the aforementioned figures.

>MassDOT Traffic Volumes for the Commonwealth of Massachusetts; 2020.
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Table 2
2019 EXISTING TRAFFIC VOLUMES

Directional
Location AWT? VPH® K Factor®  Distribution
Adams Street, west of Arnold Street: 6,535 - -- --
Weekday Morning Peak Hour (7:15 — 8:15 AM) -- 670 10.2 81.0% WB
Weekday Evening Peak Hour (5:00 — 6:00 PM) -- 521 8.0 63.1% EB

*Average weekday traffic in vehicles per day.
*Vehicles per hour.

‘Percent of daily traffic occurring during the peak-hour.
EB = eastbound; WB = westbound.

As can be seen in Table 2, Adams Street in the vicinity of the Project site was found to
accommodate approximately 6,535 vehicles on an average weekday (two-way, 24-hour volume),
with approximately 670 vehicles per hour (vph) during the weekday morning peak-hour 521 vph
during the weekday evening peak-hour.

PEDESTRIAN AND BICYCLE FACILITIES

A comprehensive field inventory of pedestrian and bicycle facilities within the study area was
undertaken in September 2019. The field inventory consisted of a review of the location of
sidewalks and pedestrian crossing locations along the study roadways and at the study intersections,
as well as the location of existing and planned future bicycle facilities. As detailed on Figure 2,
sidewalks are generally provided along one or both sides of the study area roadways, with marked
crosswalks and traffic signal equipment and phasing provided at all of the signalized study area
intersections.

“Bicycles May Use Full Lane” signs are provided along Adams Street in the eastbound direction.

In addition, the study area roadways generally provide sufficient width (combined travel lane and
paved shoulder) to support bicycle travel in a shared traveled-way configuration.®

PUBLIC TRANSPORTATION

Public transportation services (fixed-route bus service) are provided within the study area, but are
not directly accessible at the Project site. The MBTA operates fixed-route bus service along
Elm Street and Middle Street by way of Route 236, South Shore Plaza — Quincy Center Station,
which includes a stop in the inbound (toward Quincy Center) direction at the intersection of
Elm Street at Old Elm Street, Adams Street and Hawthorn Road (within an approximate 4-minute
walking distance of the Project site) and a stop in the outbound direction in the vicinity of the
Elm Street/Middle Street intersection (within an approximate 6-minute walking distance of the
Project site). The Route 236 bus provides service to Braintree Station and Quincy Center Station,
where connections can be made to the Red Line subway system, the Commuter Rail (Greenbush
(at Quincy Center) and Middleborough/Lakeville Lines) and other MBTA bus routes. Sidewalks

A minimum combined travel lane and paved shoulder width of 14-feet is required to support bicycle travel in a shared
travelled-way condition.
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are provided along Adams Street, Elm Street and Middle Street that link the Project site to the
aforementioned MBTA bus stops.

The public transportation schedules and fare information are provided in the Appendix.

SPOT SPEED MEASUREMENTS

Vehicle travel speed measurements were performed on Adams Street in the vicinity of the Project
site in conjunction with the ATR counts. Table 3 summarizes the vehicle travel speed
measurements.

Table 3
VEHICLE TRAVEL SPEED MEASUREMENTS

Adams Street

Eastbound Westbound

Mean Travel Speed (mph) 33 34
85" Percentile Speed (mph) 37 38
Posted Speed Limit (mph) 30 30

mph = miles per hour.

As can be seen in Table 3, the mean (average) vehicle travel speed along Adams Street in the
vicinity of the Project site was found to be approximately 33 mph eastbound and 34 mph
westbound. The average measured 85" percentile vehicle travel speed, or the speed at which
85 percent of the observed vehicles traveled at or below, was found to be approximately 37 mph
eastbound and 38 mph westbound, which is 7 to 8 mph above the posted speed limit (30 mph). The
85™ percentile speed is used as the basis of engineering design and in the evaluation of sight
distances, and is often used in establishing posted speed limits.

MOTOR VEHICLE CRASH DATA

Motor vehicle crash information for the study area intersections was provided by the
MassDOT Highway Division Safety Management/Traffic Operations Unit for the most recent
five-year period available (2013 through 2017, inclusive) in order to examine motor vehicle crash
trends occurring within the study area. The data is summarized by intersection, type, severity, and
day of occurrence, and presented in Table 4.
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Table 4
MOTOR VEHICLE CRASH DATA SUMMARY?®

Elm St./
Elm St. Branch/
Elm St./ Elm St./ Adams St./ Adams St./ Commercial St./
Church St. Middle St. Hawthorn Rd. Arnold St. Adams St.
Traffic Control Type:® TS TS TS U U
Year:
2013 0 0 1 0 0
2014 0 0 1 0 1
2015 0 2 1 0 0
2016 0 1 0 0 0
2017 0 1 2 0 1
Total 0 4 5 0 2
Average 0.00 0.80 1.00 0.00 0.40
Rate® 0.00 0.09 0.13 0.00 0.10
MassDOT Crash Rate:* 0.78/0.71 0.78/0.71 0.78/0.71 0.57/0.52 0.57/0.52
Significant?® No No No No No
Type:
Angle 0 1 4 0 0
Rear-End 0 1 1 0 1
Head-On 0 0 0 0 0
Sideswipe 0 2 0 0 1
Fixed Object 0 0 0 0 0
Pedestrian/Bicycle 0 0 0 0 0
Unknown/Other 0 0 0 0 0
Total 0 4 5 0 2
Conditions:
Clear 0 4 4 0 0
Cloudy 0 0 1 0 2
Rain 0 0 0 0 0
Snow/Ice 0 0 0 0 0
Total 0 4 5 0 2
Lighting:
Daylight 0 4 4 0 2
Dawn/Dusk 0 0 0 0 0
Dark (Road Lit) 0 0 1 0 0
Dark (Road Unlit) 0 0 0 0 0
Total 0 4 5 0 2
Day of Week:
Monday through Friday 0 3 4 0 2
Saturday 0 1 0 0 0
Sunday 0 0 1 0 0
Total 0 4 5 0 2
Severity:
Property Damage Only 0 1 3 0 2
Personal Injury 0 2 2 0 0
Fatality 0 0 0 0 0
Not Reported 0 1 0 0 0
Total 0 4 5 0 2

*Source: MassDOT Safety Management/Traffic Operations Unit records, 2013 through 2017.

Traffic Control Type: TS = Traffic Signal; U = unsignalized.

“Crash rate per million vehicles entering the intersection.

dStatewide/District crash rate.

“The intersection crash rate is significant if it is found to exceed the MassDOT crash rate for the MassDOT Highway Division District in which the
Project is located (District 6).
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As can be seen in Table 4, the study area intersections were found to have experienced an average
of approximately one (1) reported motor vehicle crash per year over the five-year review period,
with no (0) crashes reported to have occurred at the Elm Street/Church Street or
Adams Street/Arnold Street intersections. All of the study intersections found to have a motor
vehicle crash rate below both the MassDOT statewide and District averages for a signalized or
unsignalized intersection, as appropriate, for the MassDOT Highway Division District in which the
intersections are located (District 6). A review of the MassDOT statewide High Crash Location
List indicated that there were no locations within the study area that were included on MassDOT’s
Highway Safety Improvement Program (HSIP) listing as a high crash location. In addition, no fatal
motor vehicle crashes were reported to have occurred at the study area intersections over the five-
year review period.

Based on a review of the MassDOT motor vehicle crash data, no discernible safety deficiencies
were apparent at the study intersections. The detailed MassDOT Crash Rate Worksheets and high
crash location mapping are provided in the Appendix.
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FUTURE CONDITIONS

Traffic volumes in the study area were projected to the year 2027, which reflects a seven-year
planning horizon from the date of publication of this assessment consistent with MassDOT’s
Transportation Impact Assessment (TIA) Guidelines. Independent of the Project, traffic volumes
on the roadway network in the year 2027 under No-Build conditions include all existing traffic and
new traffic resulting from background traffic growth. Anticipated Project-generated traffic
volumes superimposed upon the 2027 No-Build traffic volumes reflect 2027 Build traffic volume
conditions with the Project.

FUTURE TRAFFIC GROWTH

Future traffic growth is a function of the expected land development in the immediate area and the
surrounding region. Several methods can be used to estimate this growth. A procedure frequently
employed estimates an annual percentage increase in traffic growth and applies that percentage to
all traffic volumes under study. The drawback to such a procedure is that some turning volumes
may actually grow at either a higher or a lower rate at particular intersections.

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

To provide a conservative analysis framework, both procedures were used, the salient components
of which are described below.

Specific Development by Others

The Town of Braintree Planning and Community Development Department was contacted in order
to determine if there were any projects planned within the study area that would have an impact on
future traffic volumes at the study intersections. Based on this discussion, several projects were
identified, with the following specific projects likely to impact traffic volumes within the study
area of this assessment:
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» Parkside Apartments and Condominiums, Braintree, Massachusetts. This proposed
project will entail the construction of a 78-unit multifamily residential community to be
located at 383-385 Washington Street.

» Independence Avenue Residential Community, Braintree, Massachusetts.  This
approved project will entail the construction of a 36-unit multifamily residential
community to be located at 7, 7R and 11 Independence Avenue. Traffic volumes
associated with this project within the study area are expected to be relatively minor and
would be reflected in the general background traffic growth rate.

Traffic volumes associated with the aforementioned specific development projects by others were
obtained from the respective traffic studies or using trip-generation information available from the
Institute of Transportation Engineers (ITE)’ for the appropriate land use, and were assigned onto
the study area roadway network based on existing traffic patterns where no other information was
available. No other developments were identified at this time that are expected to result in an
increase in traffic within the study area beyond the general background traffic growth rate.

General Background Traffic Growth

Traffic-volume data compiled by MassDOT from permanent count stations located in Braintree
and Weymouth were reviewed in order to determine general background traffic growth trends in
the area. This data indicates that traffic volumes have fluctuated between decreases of 0.4 percent
and increases of 1.8 percent, with an average growth rate of 0.92 percent per year. In order to
provide a prudent planning condition for the Project, a higher than average 1.25 percent per year
compounded annual background traffic growth rate was used in order to account for future traffic
growth and presently unforeseen development within the study area.

Roadway Improvement Projects

The Town Engineer for the Town of Braintree and MassDOT were contacted in order to determine
if there were any planned future roadway improvement projects expected to be complete by 2027
within the study area. Based on these discussions, the following roadway improvement projects
were identified within the study area:

» Commercial Street Water Main Replacement Project. This project is being undertaken
by the Town of Braintree and entails the replacement of the water main along
Commercial Street. As a part of this project the Town expects to modify the existing
curbing at the Commercial Street/Adams Street intersection to reduce the pedestrian
crossing distance and reinforce STOP-sign compliance on the Adams Street approach.

» Adams Street Complete Streets Sidewalk Improvements. The Town of Braintree has filed
an application through the MassDOT Complete Streets Funding Program for pedestrian
improvements along Adams Street between the railroad crossing and Commercial Street.
A timeline for the completion of these improvements has not been established.

» Hawthorn Road Neighborhood Traffic Calming Project. The Town of Braintree is
proposing to implement traffic calming measures along Hawthorn Road between
Washington Street and Elm Street that would include painted medians with flexible

"bid 1.
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delineators and ‘SLOW’ pavement markings. The public comment period on the proposed
improvements was open between September 4™ and September 23, 2019.

No other roadway improvement projects aside from routine maintenance activities were identified
to be planned within the study area at this time.

No-Build Traffic Volumes

The 2027 No-Build condition peak-hour traffic-volumes were developed by applying the
1.25 percent per year compounded annual background traffic growth rate to the 2019 Existing peak-
hour traffic volumes and then superimposing the peak-hour traffic volumes associated with the
identified specific development projects by others. The resulting 2027 No-Build weekday morning
and evening peak-hour traffic volumes are shown on Figures 5 and 6, respectively.

PROJECT-GENERATED TRAFFIC

Design year (2027 Build) traffic volumes for the study area roadways were determined by
estimating Project-generated traffic volumes and assigning those volumes on the study roadways.
The following sections describe the methodology used to develop the anticipated traffic
characteristics of the Project.

As proposed, the Project will entail the construction of a mixed-use development containing
69,500+ sf of manufacturing space, 81,500+ sf of warehouse space, 49,800+ sf of contractor
yard/incubator space, a two-unit multifamily residential building, and 1,383= sf of office space. In
order to develop the traffic characteristics of the Project, trip-generation statistics published by the
ITE® for similar land uses as those proposed were used. ITE Land Use Codes (LUC) 140,
Manufacturing; 150, Warehousing; 180, Specialty Trade Contractor; and 712, Small Office were
used to develop the traffic characteristics of the project, the results of which are summarized in
Table 5.

We note that the existing two-unit multifamily residential building that occupies a portion of the
Project site and will be renovated and retained as a residential used as a part of the Project was
occupied at the time that the traffic counts that form the basis of this assessment were completed
(September 2019). As such, trip-generation calculations were not provided or necessary for this
use.

81bid 1.
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Table 5

TRIP GENERATION SUMMARY

Vehicle Trips
©
(A) (B) Proposed
Proposed Proposed Contractor (D)
Manufacturing Warehouse Yard/ Proposed
Space Space Incubator Space Office Space (E=A+B+C+D)
Time Period/Direction (69,500 sf)? (81,500 sf)° (49,800 sf)° (1,383 sf)¢ Total

Average Weekday Daily:

Entering 190 87 255 11 543

Exiting 190 87 255 11 _543

Total 380 174 510 22 1,086
Weekday Morning Peak Hour:

Entering 33 27 61 2 123

Exiting 10 8 22 1 _41

Total 43 35 83 3 164
Weekday Evening Peak Hour:

Entering 15 10 31 1 57

Exiting 32 28 67 2 129

Total 47 38 98 3 186

#Based on ITE LUC 140, Manufacturing.
Based on ITE LUC 150, Warehousing.

‘Based on ITE LUC 180, Specialty Trade Contractor.

4Based on ITE LUC 712, Small Office.

Project-Generated Traffic Volume Summary

As can be seen in Table 5, the Project is expected to generate approximately 1,086 vehicle trips on
an average weekday (two-way volume over the operational day of the Project, or 543 vehicles
entering and 543 exiting), with 164 vehicle trips (123 vehicles entering and 41 exiting) expected
during the weekday morning peak-hour and 186vehicle trips (57 vehicles entering and 129 exiting)
expected during the weekday evening peak-hour.

Table 6 compares the traffic volumes associated with the Project to those of the former concrete
manufacturing facility that occupied the Project site.
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Table 6
TRAFFIC VOLUME COMPARISON

Vehicle Trips
(B)
(A) Former
Proposed Concrete
Mixed-Use Manufacturing (C=A-B)
Time Period/Direction Development? Facility® Difference
Average Weekday Daily: 1,086 116 970
Weekday Morning Peak Hour: 164 19 145
Weekday Evening Peak Hour: 186 22 164

‘Based on ITE LUCs 140, Manufacturing; 150, Warehousing; 180, Specialty Trade Contractor; and
712, Small Office.
®Based on ITE LUC 180, Specialty Trade Contractor.

Traffic Volume Comparison

As can be seen in Table 6, in comparison to the existing uses that occupy the Project site and that
will be removed to accommodate the Project, the Project is expected to generate approximately
970 additional vehicle trips on an average weekday (two-way volume over the operational day of
the Project), with 145 additional vehicle trips expected during the weekday morning peak-hour,
and 164 additional vehicle trips expected during the weekday evening peak-hour.

Given that Arnold Street accommodates approximately 6,535 vehicles on an average weekday as
measured in September 2019, the Project represents a 14.8% increase in average weekday traffic
along Arnold Street, which is below the 15% maximum allowable traffic volume increase per
Section 135-1405, Traffic Capacity, of the Zoning Bylaws of the Town of Braintree.’

TRIP DISTRIBUTION AND ASSIGNMENT

The directional distribution of generated trips to and from the Project site was determined based on
a review of existing traffic patterns within the study area and the refined based on a review of the
regional roadway network. The general trip distribution for the Project is graphically depicted on
Figure 7. The additional traffic expected to be generated by the Project was assigned on the study
area roadway network as shown on Figures 8 and 9 for the weekday morning and evening peak
hours, respectively.

9The allowable increase in traffic for a roadway with an average daily traffic volume of between 5,001 to 10,000 vehicles
is 15%.
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FUTURE TRAFFIC VOLUMES - BUILD CONDITION

The 2027 Build condition traffic volumes consist of the 2027 No-Build traffic volumes with the
additional traffic expected to be generated by the Project added to them. The 2027 Build weekday
morning and evening peak-hour traffic-volumes are graphically depicted on Figures 10 and 11,
respectively.

A summary of peak-hour projected traffic-volume increases external to the study area that is the
subject of this assessment is shown in Table 7. These volumes are based on the expected increases
from the Project.

Table 7
PEAK-HOUR TRAFFIC-VOLUME INCREASES
Traffic
Volume Percent
Increase Increase
2019 2027 2027 Over Over
Location/Peak Hour Existing No-Build  Build No-Build  No-Build
Adams Street, east of Arnold Street:
Weekday Morning 661 729 763 34 4.7
Weekday Evening 509 561 601 40 7.1
Adams Street, west of Arnold Street:
Weekday Morning 670 738 849 111 15.0
Weekday Evening 521 573 697 124 21.6
Elm Street, south of Church Street:
Weekday Morning 840 931 951 20 2.1
Weekday Evening 926 1,025 1,047 22 2.1
Church Street, west of Elm Street:
Weekday Morning 1,006 1,111 1,157 46 4.1
Weekday Evening 656 724 776 52 7.2
Middle Street, east of Elm Street:
Weekday Morning 816 902 939 37 4.1
Weekday Evening 973 1,074 1,115 41 3.8
Hawthorn Road, west of Elm Street:
Weekday Morning 314 348 356 8 23
Weekday Evening 478 528 537 9 1.7
Elm Street, north of Adams Street:
Weekday Morning 889 985 985 0 0.0
Weekday Evening 999 1,106 1,106 0 0.0
Commercial Street, north of Adams Street:
Weekday Morning 467 516 523 7 1.4
Weekday Evening 566 625 634 9 1.4
Commercial Street, south of Adams Street:
Weekday Morning 994 1,098 1,125 27 2.5
Weekday Evening 944 1,042 1,073 31 3.0

G:\8382 Braintree, MA\Report\Arnold St Commercial Development TIA 02_20.docx 1 9



Transportation Impact Assessment - Proposed Commercial Development - Braintree, Massachusetts

OLD ELM STREET

SITE

In 123

Out
Total 164

41

ARNOLD STRgrT

BRAINTREE

Note: Imbalances exist due to numerous curb cuts and side streets that are not shown.
Not To Scale Figure 10
2027 Build
Weekday Morning

Peak Hour Traffic Volumes

@ Vanasse &
Associates inc

Copyright © 2020 by VAL Al Rights Reserved.


AutoCAD SHX Text
Copyright    2020 by VAi.  All Rights Reserved.

AutoCAD SHX Text
c

AutoCAD SHX Text
865

AutoCAD SHX Text
594

AutoCAD SHX Text
305

AutoCAD SHX Text
19

AutoCAD SHX Text
123

AutoCAD SHX Text
41

AutoCAD SHX Text
164

AutoCAD SHX Text
Out

AutoCAD SHX Text
Total

AutoCAD SHX Text
In

AutoCAD SHX Text
ELM STREET

AutoCAD SHX Text
OLD ELM STREET

AutoCAD SHX Text
HAWTHORN ROAD

AutoCAD SHX Text
CHURCH STREET

AutoCAD SHX Text
ADAMS

AutoCAD SHX Text
STREET

AutoCAD SHX Text
COMMERCIAL

AutoCAD SHX Text
STREET

AutoCAD SHX Text
ARNOLD STREET

AutoCAD SHX Text
33

AutoCAD SHX Text
240

AutoCAD SHX Text
185

AutoCAD SHX Text
336

AutoCAD SHX Text
577

AutoCAD SHX Text
26

AutoCAD SHX Text
68

AutoCAD SHX Text
169

AutoCAD SHX Text
0

AutoCAD SHX Text
3

AutoCAD SHX Text
14

AutoCAD SHX Text
4

AutoCAD SHX Text
6

AutoCAD SHX Text
72

AutoCAD SHX Text
2

AutoCAD SHX Text
102

AutoCAD SHX Text
21

AutoCAD SHX Text
10

AutoCAD SHX Text
34

AutoCAD SHX Text
93

AutoCAD SHX Text
131

AutoCAD SHX Text
4

AutoCAD SHX Text
0

AutoCAD SHX Text
635

AutoCAD SHX Text
1

AutoCAD SHX Text
99

AutoCAD SHX Text
55

AutoCAD SHX Text
576

AutoCAD SHX Text
348

AutoCAD SHX Text
31

AutoCAD SHX Text
591

AutoCAD SHX Text
MIDDLE STREET

AutoCAD SHX Text
ELM STREET 

AutoCAD SHX Text
120

AutoCAD SHX Text
406

AutoCAD SHX Text
368

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
288

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
1117

AutoCAD SHX Text
163


Transportation Impact Assessment - Proposed Commercial Development - Braintree, Massachusetts

OLD ELM STREET

SITE

In 57

Out
Total 186

129

ARNOLD STRgrT

BRAINTREE

Note: Imbalances exist due to numerous curb cuts and side streets that are not shown.
Not To Scale Figure 11
2027 Build
Weekday Evening

Peak Hour Traffic Volumes

@ Vanasse &
Associates inc

Copyright © 2020 by VAL Al Rights Reserved.


AutoCAD SHX Text
Copyright    2020 by VAi.  All Rights Reserved.

AutoCAD SHX Text
c

AutoCAD SHX Text
309

AutoCAD SHX Text
461

AutoCAD SHX Text
518

AutoCAD SHX Text
34

AutoCAD SHX Text
57

AutoCAD SHX Text
129

AutoCAD SHX Text
186

AutoCAD SHX Text
Out

AutoCAD SHX Text
Total

AutoCAD SHX Text
In

AutoCAD SHX Text
ELM STREET

AutoCAD SHX Text
OLD ELM STREET

AutoCAD SHX Text
HAWTHORN ROAD

AutoCAD SHX Text
CHURCH STREET

AutoCAD SHX Text
ADAMS

AutoCAD SHX Text
STREET

AutoCAD SHX Text
COMMERCIAL

AutoCAD SHX Text
STREET

AutoCAD SHX Text
ARNOLD STREET

AutoCAD SHX Text
34

AutoCAD SHX Text
399

AutoCAD SHX Text
288

AutoCAD SHX Text
578

AutoCAD SHX Text
326

AutoCAD SHX Text
91

AutoCAD SHX Text
325

AutoCAD SHX Text
56

AutoCAD SHX Text
0

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
4

AutoCAD SHX Text
38

AutoCAD SHX Text
17

AutoCAD SHX Text
0

AutoCAD SHX Text
340

AutoCAD SHX Text
35

AutoCAD SHX Text
33

AutoCAD SHX Text
100

AutoCAD SHX Text
44

AutoCAD SHX Text
358

AutoCAD SHX Text
3

AutoCAD SHX Text
0

AutoCAD SHX Text
478

AutoCAD SHX Text
4

AutoCAD SHX Text
417

AutoCAD SHX Text
24

AutoCAD SHX Text
158

AutoCAD SHX Text
158

AutoCAD SHX Text
15

AutoCAD SHX Text
195

AutoCAD SHX Text
MIDDLE STREET

AutoCAD SHX Text
ELM STREET 

AutoCAD SHX Text
262

AutoCAD SHX Text
671

AutoCAD SHX Text
134

AutoCAD SHX Text
0

AutoCAD SHX Text
1

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
255

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
665

AutoCAD SHX Text
464


As shown in Table 7, Project-related traffic-volume increases external to the study area relative to
2027 No-Build conditions are anticipated to range from 0.0 to 7.2 percent during the peak periods,
with vehicle increases shown to range from 0 to 52 vehicles. When dispersed over the respective
peak hour, such increases would not result in a significant impact (increase) on motorist delays
or vehicle queuing outside of the immediate study area that is the subject of this assessment.

Table 7 also indicates that traffic-volume increases along Adams Street are expected to range from
34 to 124 vehicles, or an increase of between 4.7 and 7.1 percent on the roadway segment east of
Arnold Street and between 15.0 and 21.6 percent west of Arnold Street. The highest traffic volume
increase is expected to occur during the weekday evening peak-hour on the segment west of
Arnold Street, where the increase in traffic over No-Build conditions was shown to be 21.6 percent,
which is above the 15% maximum allowable traffic volume increase per Section 135-1405,
Traffic Capacity, of the Zoning Bylaws of the Town of Braintree.!® We note that this exceedance
is limited to one (1) peak-hour on one (1) roadway segment and the Project includes specific
improvements to off-set the predicted impact of the Project.

1bid.
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TRAFFIC OPERATIONS ANALYSIS

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

METHODOLOGY

Levels of Service

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

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

Since the level of service of a traffic facility is a function of the traffic flows placed upon it, such a
facility may operate at a wide range of levels of service, depending on the time of day, day of week,
or period of year.

UThe capacity analysis methodology is based on the concepts and procedures presented in the Highway Capacity
Manual; Transportation Research Board; Washington, DC; 2000.
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Signalized Intersections

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

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

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

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

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

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

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

Levels of service for signalized intersections are calculated using the operational analysis
methodology of the 2000 Highway Capacity Manual and implemented as a part of the
Synchro® 10 software as recommended by MassDOT. This method assesses the effects of signal
type, timing, phasing, and progression; vehicle mix; and geometrics on delay. Level-of-service
designations are based on the criterion of control or signal delay per vehicle. Control or signal
delay is a measure of driver discomfort, frustration, and fuel consumption, and includes initial
deceleration delay approaching the traffic signal, queue move-up time, stopped delay and final
acceleration delay. Table 8 summarizes the relationship between level of service and control delay.
The tabulated control delay criterion may be applied in assigning level-of-service designations to
individual lane groups, to individual intersection approaches, or to entire intersections.
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Table 8
LEVEL-OF-SERVICE CRITERIA
FOR SIGNALIZED INTERSECTIONS?

Control (Signal) Delay
Level of Service Per Vehicle (Seconds)

<10.0
10.1 to 20.0
20.1 to 35.0
35.1t0 55.0
55.1 to 80.0
>80.0

TmOOw >

aSource: Highway Capacity Manual, Transportation Research Board;
Washington, DC; 2000; page 16-2.

Unsignalized Intersections

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

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

e LOS Crepresents a condition with average control delays to minor street traffic.
e LOS D represents a condition with long control delays to minor street traffic.

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

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

The levels of service of unsignalized intersections are determined by application of a procedure
described in the 2000 Highway Capacity Manual and implemented as a part of the
Synchro® 10 software.!? Level of service is measured in terms of average control delay.
Mathematically, control delay is a function of the capacity and degree of saturation of the lane
group and/or approach under study and is a quantification of motorist delay associated with traffic
control devices such as traffic signals and STOP signs. Control delay includes the effects of initial
deceleration delay approaching a STOP sign, stopped delay, queue move-up time, and final
acceleration delay from a stopped condition. Definitions for level of service at unsignalized
intersections are also given in the 2000 Highway Capacity Manual. Table 9 summarizes the
relationship between level of service and average control delay for two-way stop controlled and
all-way stop controlled intersections.

2Highway Capacity Manual; Transportation Research Board; Washington, DC; 2000.
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Table 9
LEVEL-OF-SERVICE CRITERIA FOR
UNSIGNALIZED INTERSECTIONS®

Average Control Delay
Level-of-Service (Seconds Per Vehicle)

<10.0
10.1 to 15.0
15.1t025.0
25.1t035.0
35.1t050.0

>50.0

aSource: Highway Capacity Manual; Transportation Research
Board; Washington, DC; 2000; page 17-2.

TmOOw >

Vehicle Queue Analysis

Vehicle queue analyses are a direct measurement of an intersection’s ability to process vehicles
under various traffic control and volume scenarios and lane use arrangements. The vehicle queue
analysis was performed using the Synchro® intersection capacity analysis software which is based
upon the methodology and procedures presented in the 2000 Highway Capacity Manual. The
Synchro® vehicle queue analysis methodology is a simulation based model which reports the
number of vehicles that experience a delay of six seconds or more at an intersection. For signalized
intersections, Synchro® reports both the average (50" percentile) the 95" percentile vehicle queue.
For unsignalized intersections, Synchro® reports the 95" percentile vehicle queue. Vehicle queue
lengths are a function of the capacity of the movement under study and the volume of traffic being
processed by the intersection during the analysis period. The 95" percentile vehicle queue is the
vehicle queue length that will be exceeded only 5 percent of the time, or approximately three
minutes out of sixty minutes during the peak one hour of the day (during the remaining fifty-seven
minutes, the vehicle queue length will be less than the 95" percentile queue length).

ANALYSIS RESULTS

Level-of-service and vehicle queue analyses were conducted for 2019 Existing, 2027 No-Build and
2027 Build conditions for the intersections within the study area. The results of the intersection
capacity and vehicle queue analyses are summarized in Tables 10 and 11. The detailed analysis
results are presented in the Appendix.

The following is a summary of the level-of-service and vehicle queue analyses for the intersections
within the study area. For context, we note that an LOS of “D” or better is generally defined as
“acceptable” operating conditions.

Signalized Intersections

As can be seen in Table 10, the signalized study area intersections were shown to continue to
operate under acceptable conditions (overall LOS “D” or better) with the addition of
project-related traffic with no changes in overall LOS shown to occur. Project-related impacts at
the signalized study area intersections were identified as follows:
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Elm Street at Church Street — No-change in LOS is predicted to occur for any movement over
No-Build conditions, with Project-related impacts defined as an increase in overall average motorist
delay of less than 1.0 seconds and in vehicle queuing of up to one (1) vehicle.

Elm Street at Middle Street — No-change in overall LOS is expected to occur over
No-Build conditions; however, delays for all movements on the Elm Street southbound approach
were shown to increase by 11.0 seconds that resulted in a degradation in LOS from LOS D to
LOS E during the weekday morning peak-hour. Independent of the project, it was noted that all
movements from the Middle Street approach are operating at capacity (i.e., LOS “E”) during the
weekday evening peak-hour. Vehicle queues at the intersection were shown to increase by up to
12 vehicles with the addition of Project-related traffic.

Elm Street at Old Elm Street, Adams Street and Hawthorn Road — No-change in overall LOS is
expected to occur over No-Build conditions; however, the addition of Project-related traffic was
shown to result in an increase in average motorist delay of 33.0 seconds for left-turning movements
on the Adams Street westbound approach that resulted in a degradation in LOS from LOS E to
LOS F during the weekday evening peak-hour. Independent of the project, it was noted that one
or more movements at the intersection are operating at capacity (i.e., LOS “E”) during both the
weekday morning and evening peak hours. Vehicle queues at the intersection were shown to
increase by up to five (5) vehicles with the addition of Project-related traffic.

Unsignalized Intersections

Project-related impacts at the unsignalized study area intersections are shown on Table 11 and are
defined as follows:

Adams Street at Arnold Street — The addition of Project-related traffic was shown to result in an
increase in average motorist delay on the Arnold Street approach of 9.0 seconds over No-Build
conditions during the weekday evening peak-hour that caused in a degradation in LOS from LOS B
to LOS C and an increase in vehicle queuing of up to two (2) vehicles. All movements along
Adams Street were shown to operate at LOS A during both the weekday morning and evening peak
hours with negligible vehicle queuing predicted.

Commercial Street at Adams Street — No-change in LOS is predicted to occur for any movement
over No-Build conditions, with Project-related impacts defined as an increase in average motorist
delay of up to 24.6 seconds and in vehicle queuing of up to four (4) vehicles. Independent of the
Project, it was noted that all movements from Adams Street and from the Commercial Street
northbound approach are operating over their design capacity (i.e., LOS “F”) during both the
weekday morning and evening peak hours.
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Table 10
SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2019 Existing 2027 No-Build 2027 Build
Queue! Queue! Queue!
Signalized Intersection/Peak-Hour/Movement v/C? Delay® LOS® Avg/9s5h v/C? Delay® LOS® Avg/95™ v/C? Delay® LOS® Avg/95h
Elm Street at Church Street
Weekday Morning:
Church Street EB LT/RT 0.35 253 C 3/3 0.36 26.0 C 3/4 0.41 26.4 C 3/4
Elm Street NB LT/TH 0.31 18.1 B 2/4 0.36 19.2 B 3/5 0.38 19.6 B 3/5
Elm Street SB TH 0.87 34.6 C 10/20¢ 0.93 44.0 D 14/23¢ 0.94 45.6 D 14/23¢
Elm Street SB RT 0.83 18.0 B 11/18 0.88 21.3 C 13/27¢ 0.88 21.9 C 14/28¢
Overall - 23.8 C -- - 28.1 C -- -- 28.9 C -
Weekday Evening:
Church Street EB LT/RT 0.57 24.8 C 3/6 0.59 26.1 C 4/7 0.61 26.6 C 4/7
Elm Street NB LT/TH 0.59 20.8 C 4/7 0.66 22.8 C 5/8 0.67 23.0 C 5/8
Elm Street SB TH 0.73 254 C 6/11 0.77 28.1 C 8/13 0.79 28.9 C 8/14
Elm Street SB RT 0.28 8.6 A 2/3 0.30 8.3 A 2/4 0.33 8.4 A 3/4
Overall - 21.1 C -- - 22.7 C -- - 22.9 C -
Elm Street at Middle Street
Weekday Morning:
Middle Street WB LT 0.70 48.1 D 11/24¢ 0.78 53.2 D 12/28¢ 0.78 53.2 D 12/28¢
Middle Street WB LT/RT 0.36 40.6 D 3/9 0.39 40.9 D 4/10 0.42 41.4 D 4/12¢
Driveway EB LT/TH/RT 0.00 0.0 A 0/0 0.00 0.0 A 0/0 0.00 0.0 A 0/0
Elm Street NB TH/RT 0.24 17.1 B 4/6 0.26 17.6 B 5/6 0.29 18.0 B 6/7
Elm Street SB TH/LT 0.82 41.1 D 25/30 0.93 51.2 D 30/33¢ 0.98 62.2 E 31/35¢
Overall - 373 D -- - 43.5 D -- -- 49.0 D -
Weekday Evening:
Middle Street WB LT 0.60 64.9 E 5/8 0.63 65.3 E 5/8 0.63 65.3 E 5/8
Middle Street WB LT/RT 0.24 60.3 E 1/4 0.26 59.7 E 1/5 0.27 59.8 E 1/5
Driveway EB LT/TH/RT 0.00 54.4 D 0/0 0.00 535 D 0/0 0.00 53.5 D 0/0
Elm Street NB TH/RT 0.34 6.8 A 4/12 0.39 75 A 5/14 0.39 7.6 A 5/14
Elm Street SB TH/LT 0.74 15.3 B 10/29¢ 0.86 21.2 C 11/34¢ 0.93 28.5 C 23/38<F
Overall - 19.7 B -- - 22.6 C -- - 26.1 C -

See notes at end of table.
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Table 10 (Continued)

SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2019 Existing 2027 No-Build 2027 Build
Queue! Queue! Queue!
Signalized Intersection/Peak-Hour/Movement v/C? Delay® LOS® Avg/9s5h v/C? Delay® LOS® Avg/95™ v/C? Delay® LOS® Avg/95h
Elm Street at Old Elm Street, Adams Street and
Hawthorn Road

Weekday Morning:
Hawthorn Road EB LT/TH 0.27 69.3 E 1/3 0.30 69.3 E 2/3 0.34 69.3 E 2/3
Hawthorn Road EB RT 0.05 67.3 E 0/1 0.06 67.0 E 0/1 0.06 66.6 E 0/1
Adams Street WB LT 0.65 41.7 D 11/22¢ 0.67 39.8 D 11/25¢ 0.71 42.1 D 12/27¢
Adams Street WB LT/TH/RT 0.63 41.0 D 11/22¢ 0.65 38.8 D 12/26° 0.67 40.9 D 12/27¢
Old Elm Street SEB RT 0.02 66.9 E 0/0 0.02 66.6 E 0/0 0.02 66.2 E 0/0
Elm Street NB LT/TH/RT 0.65 28.6 C 6/13 0.82 40.0 D 12/15 091 49.2 D 14/18°
Elm Street SB LT/TH/RT 0.44 29.7 C 8/12 0.52 33.9 C 11/13 0.52 33.9 C 11/13
Overall - 35.6 D - - 39.7 D - - 43.3 D -

Weekday Evening:
Hawthorn Road EB LT/TH 0.33 49.0 D 4/8 0.29 42.6 D 5/9 0.30 43.5 D 5/9
Hawthorn Road EB RT 0.68 58.9 E 8/17¢ 0.65 51.3 D 9/20° 0.67 52.9 D 9/21¢
Adams Street WB LT 0.72 70.9 E 6/8 0.78 75.6 E 7/9 0.96 >80.0 F 9/14¢
Adams Street WB LT/TH/RT 0.37 56.1 E 2/5 0.44 56.4 E 3/5 0.65 62.4 E 5/8
Old Elm Street SEB RT 0.01 45.0 D 0/0 0.01 38.9 D 0/0 0.01 39.6 D 0/0
Elm Street NB LT/TH/RT 0.61 25.8 C 12/17 0.83 39.2 D 17/21 0.88 43.2 D 17/22
Elm Street SB LT/TH/RT 0.31 24.7 C 6/9 0.39 31.4 C 8/10 0.40 32.0 C 8/10
Overall - 37.6 D - - 43.3 D - - 49.8 D -

*Volume-to-capacity ratio.

®Control (signal) delay per vehicle in seconds.
‘Level-of-Service.

dQueue length in vehicles.

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

Volume for 95" percentile queue is metered by upstream signal.

EB = eastbound; WB = westbound; NB = northbound; SB = southbound; SEB = southeastbound; LT = left-turning movements; TH = through movements; RT = right-turning movements.
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Table 11
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2019 Existing 2027 No-Build 2027 Build
Unsignalized Intersection/ Queue! Queue Queue
Peak Hour/Movement Demand®*  Delay® LOS® 95t Demand  Delay LOS 95t Demand  Delay LOS 95t
Adams Street at Arnold Street
Weekday Morning:
Adams Street EB TH/RT 127 0.0 A 0 139 0.0 A 0 224 0.0 A 0
Adams Street WB LT/TH 542 0.1 A 0 598 0.1 A 0 622 0.7 A 0
Arnold Street NB LT/RT 8 15.3 C 0 8 16.5 C 0 44 19.4 C 1
Weekday Evening:
Adams Street EB TH/RT 329 0.0 A 0 363 0.0 A 0 402 0.0 A 0
Adams Street WB LT/TH 181 0.3 A 0 199 0.2 A 0 210 0.9 A 0
Arnold Street NB LT/RT 19 12.9 B 0 19 13.5 B 1 133 22.5 C 3
Commercial Street at Adams Street
Weekday Morning:
Adams Street EB LT/RT 102 >50.0 F 113 >50.0 F NC 123 >50.0 F NC
Commercial Street SB TH/RT 135 5.1 A 149 52 A 1 154 5.0 A 1
Commercial Street NB LT/TH 819 >50.0 F 31 905 >50.0 F 43 924 >50.0 F 47
Weekday Evening:
Adams Street EB LT/RT 313 >50.0 F 30 346 >50.0 F NC 375 >50.0 F NC
Commercial Street SB TH/RT 397 7.7 A 1 438 7.9 A 2 441 7.8 A 2
Commercial Street NB LT/TH 279 >50.0 F 10 308 >50.0 F 16 316 >50.0 F 18

‘Demand in vehicles per hour.

bAverage control delay per vehicle (in seconds).

‘Level-of-Service.

Queue length in vehicles.

NC = Not Calculated.

NB = northbound; SB = southbound; EB = eastbound; WB = westbound; LT = left-turning movements; TH = through movements; RT = right-turning movements.
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SIGHT DISTANCE EVALUATION

Sight distance measurements were performed at the intersection of Adams Street at Arnold Street
and at the Project site driveway intersections with Arnold Street in accordance with MassDOT and
American Association of State Highway and Transportation Officials (AASHTO)!? requirements.
Both stopping sight distance (SSD) and intersection sight distance (ISD) measurements were
performed. In brief, SSD is the distance required by a vehicle traveling at the design speed of a
roadway, on wet pavement, to stop prior to striking an object in its travel path. ISD or corner sight
distance (CSD) is the sight distance required by a driver entering or crossing an intersecting
roadway to perceive an on-coming vehicle and safely complete a turning or crossing maneuver
with on-coming traffic. In accordance with AASHTO standards, if the measured ISD is at least
equal to the required SSD value for the appropriate design speed, the intersection can operate in a
safe manner. Table 11 presents the measured SSD and ISD at the subject intersections.

As can be seen in Table 11, lines of sight at the intersection of Adams Street at Arnold Street and
at the Project site driveway intersections with Arnold Street were found to meet, exceed or could
be made to meet or exceed the recommended minimum sight distances for safe operation based on
the appropriate approach speeds. Existing trees and vegetation located along the east side of
Arnold Street within the sight triangle areas of the Project site driveways should be trimmed or
removed as may be necessary in order to provide the recommended sight distances.

134 Policy on Geometric Design of Highway and Streets, 7" Edition; American Association of State Highway and
Transportation Officials (AASHTO); Washington D.C.; 2018.
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Table 11
SIGHT DISTANCE MEASUREMENTS?

Feet
Required
Minimum Desirable
Intersection/Sight Distance Measurement (SSD) (ISD)® Measured
Adams Street at Arnold Street
Stopping Sight Distance:
Adams Street approaching from the east 305 -- 500+
Adams Street approaching from the west 305 - 500+
Intersection Sight Distance:
Looking to the east from Arnold Street 305 445 363
Looking to the west from Arnold Street 305 385 500+
Arnold Street at the North Project Site Driveway
Stopping Sight Distance:
Arnold Street approaching from the north 80 -- 80°
Arnold Street approaching from the south 155 - 400+4
Intersection Sight Distance:
Looking to the north from the Project Site Driveway 80 170 80°
Looking to the south from the Project Site Driveway 155 240 42/400+°
Arnold Street at the North Central Project Site Driveway
Stopping Sight Distance:
Arnold Street approaching from the north 155 -- 200°
Arnold Street approaching from the south 155 - 3894
Intersection Sight Distance:
Looking to the north from the Project Site Driveway 155 280 200°
Looking to the south from the Project Site Driveway 155 240 3894
Arnold Street at the South Central Project Site Driveway
Stopping Sight Distance:
Arnold Street approaching from the north 155 -- 400¢
Arnold Street approaching from the south 155 - 1894
Intersection Sight Distance:
Looking to the north from the Project Site Driveway 155 280 84/400°
Looking to the south from the Project Site Driveway 155 240 189¢
Arnold Street at the South Project Site Driveway
Stopping Sight Distance:
Arnold Street approaching from the north 155 -- 500+¢
Arnold Street approaching from the south - - 424
Intersection Sight Distance:
Looking to the north from the South Project Site Driveway 155 280 50/500+¢
Looking to the south from the South Project Site Driveway -- -- 424

"Recommended minimum values obtained from 4 Policy on Geometric Design of Highways and Streets, 7" Edition; American
Association of State Highway and Transportation Officials (AASHTO); 2011; and based on a 40 mph approach speed on Adams Street
and a 15 mph approach speed on Arnold Street approaching the north Project site driveway from the north and a 25 mph approach
speed approaching from the south and for both approaches to the center and south driveways.

®Values shown are the intersection sight distance for a vehicle turning right or left exiting a roadway under STOP control such that
motorists approaching the intersection on the major street should not need to adjust their travel speed to less than 70 percent of their
initial approach speed.

“Clear line of sight is provided to/from Adams Street.
dClear line of sight is provided to/from the end of Arnold Street.
‘With the removal of vegetation along the east side of Arnold Street and adjacent to the driveway.
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

VAI has completed a detailed assessment of the potential impacts on the transportation
infrastructure associated with the proposed construction of a mixed-use development to be located
off Arnold Street in Braintree, Massachusetts. The following specific areas have been evaluated
as they relate to the Project: i) access requirements; ii) potential off-site improvements; and
iii) safety considerations; under existing and future conditions, both with and without the Project.
Based on this assessment, we have concluded the following with respect to the Project:

1. Using trip-generation statistics published by the ITE,'* the Project is expected to generate
approximately 1,086 vehicle trips on an average weekday (two-way volume over the
operational day of the Project), with 164 vehicle trips expected during the weekday
morning peak-hour and 186 vehicle trips expected during the weekday evening peak-hour;

2. After accounting for trips generated by the existing concrete manufacturing facility that
occupies the Project site and will be removed to accommodate the development, the Project
is expected to generate approximately 970 additional vehicle trips on an average weekday,
with 145 additional vehicle trips expected during the weekday morning peak-hour and
164 additional vehicle trips during the weekday evening peak-hour;

3. The predicted traffic volume increases along Adams Street were shown to be within the
15 percent maximum allowable traffic volume increase per Section 135-1405,
Traffic Capacity, of the Zoning Bylaws of the Town of Braintree, with the exception of the
roadway segment west of Arnold Street, where the traffic volume increase during the
weekday evening peak-hour exceeded this threshold;

4. The Project will not have a significant impact (increase) on motorist delays or vehicle
queuing over Existing or anticipated future conditions without the Project (No-Build
conditions), with the majority of the movements at the study intersections shown to
continue to operate at LOS D or better under all analysis conditions where an LOS of “D”
or better is defined as “acceptable” operating conditions;

14 1bid 1.
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5. Independent of the Project, critical movements at the Commercial Street/Adams Street
intersection were shown to be operating over capacity (defined as LOS “F”’) during both
the weekday morning and evening peak hours, with Project-related impacts on these
movements defined as increases in average motorist delay of up to 24.6 seconds and in
vehicle queuing of up to four (4) vehicles. Improvements have been suggested at this
intersection that will reduce motorist delays and vehicle queuing and can be implemented
in conjunction with construction activities that are being undertaken by the Town;

6. No apparent safety deficiencies were noted with respect to the motor vehicle crash history
at the study intersections; and

7. Lines of sight at the intersection of Adams Street at Arnold Street and at the access points
serving the Project site were found to exceed or could be made to exceed the recommended
minimum distances for the intersections to function in a safe manner.

In consideration of the above, we have concluded that the Project can be accommodated within the

confines of the existing transportation infrastructure in a safe and efficient manner with
implementation of the recommendations that follow.

RECOMMENDATIONS

A detailed transportation improvement program has been developed that is designed to provide safe
and efficient access to the Project site and address any deficiencies identified at off-site locations
evaluated in conjunction with this study. The following improvements have been recommended
as a part of this evaluation and, where applicable, will be completed in conjunction with the Project
subject to receipt of all necessary rights, permits, and approvals.

Project Access

Access to the Project site will be provided by way of four (4) driveways that will intersect the east
side of Arnold Street south of Adams Street. The following recommendations are offered with
respect to Project access and internal circulation:

» The Project site driveways should be a minimum of 24-feet in width and accommodate the
turning and maneuvering requirements of delivery trucks and the largest anticipated
responding emergency vehicle as defined by the Braintree Fire Department.

» Where perpendicular parking is proposed, the drive aisle behind the parking should be a
minimum of 23-feet in order to facilitate parking maneuvers.

» Vehicles exiting the Project site should be placed under STOP-sign control with a marked
STOP-line provided.

» All signs and pavement markings to be installed within the Project site shall conform to
the applicable standards of the Manual on Uniform Traffic Control Devices (MUTCD).'?

SManual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, D.C.; 2009.
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» Sidewalks should be provided within the Project site and along the east side of
Arnold Street linking the proposed buildings to the sidewalk infrastructure along
Adams Street.

» Americans with Disabilities Act (ADA) compliant wheelchair ramps should be provided
at all pedestrian crossings internal to the Project site and for crossing the Project site
driveways along Arnold Street.

» Signs and landscaping to be installed as a part of the Project within the intersection sight
triangle areas of the Project site driveways should be designed and maintained so as not to
restrict lines of sight.

» Snow windrows within the sight triangle areas of the Project site driveways should be
promptly removed where such accumulations would impede sight lines.

» Existing vegetation located along the east side of Arnold Street within the sight triangle
areas of the Project site driveways should be trimmed or removed as may be necessary in
order to provide the recommended sight distance for safe operation.

Off-Site

Elm Street at Middle Street and Elm Street at Old Elm Street, Adams Street and
Hawthorn Road

Independent of the Project, it was noted that one or more movements at the signalized intersections
of Elm Street at Middle Street and Elm Street at Old Elm Street, Adams Street and Hawthorn Road
were operating at their design capacity (i.e., LOS “E”) with extended vehicle queuing. In an effort
to improve traffic operations and reduce vehicle queuing at these intersections, the Project
proponent will design and implement an optimal traffic signal timing and phasing plan. As can be
seen in Table 13, with the implementation of the recommended improvements, all movements at
these intersections were shown to operate at LOS D or better (an improvement over No-Build
conditions) with an overall reduction in vehicle queuing. These improvements will be completed
prior to the issuance of a Certificate of Occupancy for the Project subject to receipt of all necessary
rights, permits and approvals.

Commercial Street at Adams Street

Independent of the Project, all movements from Adams Street and left-turn/through movements
from the Commercial Street northbound approach are operating over their design capacity during
both the weekday morning and evening peak hours with extended vehicle queuing. These poor
operating conditions are at least partially due to the STOP-sign that is installed on the
Commercial Street northbound approach, which accommodates up to 819 vehicles during the
weekday peak hours. In an effort to improve traffic operations, it is recommended that the STOP-
sign and accompanying STOP-line be removed from the Commercial Street northbound approach.
As can be seen in Table 14, with these improvements, the Commercial Street approaches will
operate at LOS A with vehicle queues of up to three (3) vehicles and the Adams Street approach
will improve from LOS F to LOS E during the weekday evening peak-hour with vehicle queues of
up to 10 vehicles. It is suggested that these improvements be considered for implementation as a
part of the water main replacement project along Commercial Street that is being undertaken by
the Town.
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Transportation Demand Management

Public transportation services (fixed-route bus service) are provided within the study area, but are
not directly accessible at the Project site. The MBTA operates fixed-route bus service along
Elm Street and Middle Street by way of Route 236, South Shore Plaza — Quincy Center Station,
which includes a stop in the inbound (toward Quincy Center) direction at the intersection of
Elm Street at Old Elm Street, Adams Street and Hawthorn Road (within an approximate 4-minute
walking distance of the Project site) and a stop in the outbound direction in the vicinity of the
Elm Street/Middle Street intersection (within an approximate 6-minute walking distance of the
Project site). The Route 236 bus provides service to Braintree Station and Quincy Center Station,
where connections can be made to the Red Line subway system, the Commuter Rail (Greenbush
(at Quincy Center) and Middleborough/Lakeville Lines) and other MBTA bus routes. Sidewalks
are provided along Adams Street, Elm Street and Middle Street that link the Project site to the
aforementioned MBTA bus stops. In an effort to encourage the use of alternative modes of
transportation to single-occupant vehicles, the following Transportation Demand Management
(TDM) measures should be considered for implementation as a part of the Project:

» Information regarding public transportation services, maps, schedules and fare information
should be posted in a central location in each building and/or otherwise made available to
employees;

» A “welcome packet” should be provided to new employees detailing available public
transportation services, bicycle and walking alternatives, and commuter options;

» Tenants should be encouraged to offer specific amenities to discourage off-site trips,
including providing a break-room equipped with a microwave and refrigerator; offering
direct deposit of paychecks; coordinating with a dry-cleaning service for on-site pick-up
and delivery; allowing telecommuting or flexible work schedules; and other such measures
to reduce overall traffic volumes and travel during peak traffic volume periods;

» Pedestrian accommodations should be incorporated into the Project and include the
construction of a sidewalk along the east side of Arnold Street to link the Project to the
existing sidewalk along Adams Street; and

» Secure bicycle parking should be provided in appropriate locations.
With the implementation of the above recommendations, safe and efficient access will be

provided to the Project site and the Project can be accommodated within the confines of the
existing and improved transportation system.
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Table 13

MITIGATED SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2027 No-Build 2027 Build 2027 Build with Mitigation
Queue! Queue! Queue!
Signalized Intersection/Peak-Hour/Movement v/C? Delay® LOS® Avg/95h v/C? Delay® LOS® Avg/95™ v/C? Delay® LOS® Avg/95h
Elm Street at Middle Street
Weekday Morning:
Middle Street WB LT 0.78 53.2 D 12/28¢ 0.78 53.2 D 12/28¢ 0.85 53.1 D 10/26¢
Middle Street WB LT/RT 0.39 40.9 D 4/10 0.42 414 D 4/12¢ 0.38 34.7 C 2/10
Driveway EB LT/TH/RT 0.00 0.0 A 0/0 0.00 0.0 A 0/0 0.00 0.0 A 0/0
Elm Street NB TH/RT 0.26 17.6 B 5/6 0.29 18.0 B 6/7 0.68 45.7 D 8/9
Elm Street SB TH/LT 0.93 51.2 D 30/33¢ 0.98 62.2 E 31/35° 0.87 22.3 C 12/27¢
Overall - 43.5 D - - 49.0 D - - 329 C -
Weekday Evening:
Middle Street WB LT 0.63 65.3 E 5/8 0.63 65.3 E 5/8 0.61 50.3 D 4/8¢
Middle Street WB LT/RT 0.26 59.7 E 1/5 0.27 59.8 E 1/5 0.28 46.8 D 1/5¢
Driveway EB LT/TH/RT 0.00 53.5 D 0/0 0.00 53.5 D 0/0 0.00 41.0 D 0/0
Elm Street NB TH/RT 0.39 7.5 A 5/14 0.39 7.6 A 5/14 0.62 25.5 C 10/16
Elm Street SB TH/LT 0.86 21.2 C 11/34¢ 0.93 28.5 C 23/38°F 0.77 11.7 B 5/27¢
Overall - 22.6 C - - 26.1 C - - 22.6 C -
See notes at end of table.
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Table 13 (Continued)

MITIGATED SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2027 No-Build 2027 Build 2027 Build with Mitigation
Queue! Queue! Queue!
Signalized Intersection/Peak-Hour/Movement v/C? Delay® LOS® Avg/95h v/C? Delay® LOS® Avg/95™ v/C? Delay® LOS® Avg/95h
Elm Street at Old Elm Street, Adams Street and
Hawthorn Road

Weekday Morning:
Hawthorn Road EB LT/TH 0.30 69.3 E 2/3 0.34 69.3 E 2/3 0.32 53.2 D 1/3
Hawthorn Road EB RT 0.06 67.0 E 0/1 0.06 66.6 E 0/1 0.06 51.1 D 0/0
Adams Street WB LT 0.67 39.8 D 11/25¢ 0.71 42.1 D 12/27¢ 0.76 452 D 10/18°
Adams Street WB LT/TH/RT 0.65 38.8 D 12/26° 0.67 40.9 D 12/27¢ 0.75 44.1 D 10/18°
Old Elm Street SEB RT 0.02 66.6 E 0/0 0.02 66.2 E 0/0 0.02 50.7 D 0/0
Elm Street NB LT/TH/RT 0.82 40.0 D 12/15 091 49.2 D 14/18¢ 0.71 12.5 B 3/8¢
Elm Street SB LT/TH/RT 0.52 33.9 C 11/13 0.52 33.9 C 11/13 0.52 26.2 C 8/13
Overall - 39.7 D - - 43.3 D - - 29.4 C -

Weekday Evening:
Hawthorn Road EB LT/TH 0.29 42.6 D 5/9 0.30 43.5 D 5/9 0.42 41.9 D 4/7
Hawthorn Road EB RT 0.65 51.3 D 9/20° 0.67 52.9 D 9/21¢ 0.75 54.8 D 5/12¢
Adams Street WB LT 0.78 75.6 E 7/9 0.96 >80.0 F 9/14¢ 0.53 39.7 D 6/13¢
Adams Street WB LT/TH/RT 0.44 56.4 E 3/5 0.65 62.4 E 5/8 0.32 36.6 D 3/6¢
Old Elm Street SEB RT 0.01 38.9 D 0/0 0.01 39.6 D 0/0 0.01 37.7 D 0/0
Elm Street NB LT/TH/RT 0.83 39.2 D 17/21 0.88 43.2 D 17/22 0.87 23.1 C 12/7¢
Elm Street SB LT/TH/RT 0.39 314 C 8/10 0.40 32.0 C 8/10 0.50 32.2 C 7/9
Overall - 43.3 D - - 49.8 D - - 33.6 C -

*Volume-to-capacity ratio.

®Control (signal) delay per vehicle in seconds.
‘Level-of-Service.

dQueue length in vehicles.

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

Volume for 95" percentile queue is metered by upstream signal.

EB = eastbound; WB = westbound; NB = northbound; SB = southbound; SEB = southeastbound; LT = left-turning movements; TH = through movements; RT = right-turning movements.
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Table 14
MITIGATED UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2026 No-Build 2027 Build 2027 Build with Mitigation
Unsignalized Intersection/ Queue! Queue Queue
Peak Hour/Movement Demand®*  Delay® LOS® 95t Demand  Delay LOS 95t Demand  Delay LOS 95t
Commercial Street at Adams Street
Weekday Morning:
Adams Street EB LT/RT 113 >50.0 F NC 123 >50.0 F NC 123 >50.0 F 5
Commercial Street SB TH/RT 149 5.2 A 1 154 5.0 A 1 154 0.0 A 0
Commercial Street NB LT/TH 905 >50.0 F 43 924 >50.0 F 47 924 8.1 A 3
Weekday Evening:
Adams Street EB LT/RT 346 >50.0 F NC 375 >50.0 F NC 375 45.2 E 10
Commercial Street SB TH/RT 438 7.9 A 2 441 7.8 A 2 441 0.0 A 0
Commercial Street NB LT/TH 308 >50.0 F 16 316 >50.0 F 18 316 5.5 A 1

‘Demand in vehicles per hour.

bAverage control delay per vehicle (in seconds).

‘Level-of-Service.

Queue length in vehicles.

NB = northbound; SB = southbound; EB = eastbound; LT = left-turning movements; TH = through movements; RT = right-turning movements.
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GENERAL BACKGROUND TRAFFIC GROWTH
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PIAN REFERENCES:

— LAND COURT PLANS 29731 A, B AND C — PLAN NO. 1325 OF 1953 (BK. 3205 PG. 275)
LAND COURT PLAN 22232 A — PLAN NO. 414 OF 1997 (PL. BK. 448)

PLAN NO. 944 OF 1949 (BK. 2855 PG. 482) PLAN NO. 287 OF 1951 (BK. 2988 PG. 445)
PLAN NO. 43 OF 1923 (BK. 1544 PG. 270) PLAN NO. 952 OF 1968 (BK. 4564 PG. 513)
PLAN NO. 1200 OF 1985 (PL. BK. 326) PLAN NO. 388 OF 1924 (PL. BK. 103)

PLAN NO. 744 OF 2003 (PL. BK. 515) PLAN NO. 51 OF 1956 (BK. 3443 PG. 61)
PLAN NO. 616 OF 1924 (BK. 1612 PG. 235) PLAN NO. 741 OF 1971 (BK. 4769 PG. 727)
PLAN NO. 222 OF 1951 (BK. 2985 PG. 399) PLAN NO. 997 OF 1964 (BK. 4206 PG. 325)
PLAN NO. 1129 OF 1957 (BK. 3599 PG. 453) PLAN NO. 778 OF 1953 (BK. 3177 PG. 22)
PLAN NO. 34 OF 1969 (BK. 4570 PG. 179)

GENERAL NOTES:

1. THE PROPERTY IS SHOWN ON THE TOWN OF BRAINTREE ASSESSORS MAF 2008 AS LOTS 3B, 4 AND 6
ASSESSORS MAP 3074 AS LOTS 1C AND 1D ASSESSORS MAP 3013 LOT 58 .

2. LocUS TITLE IS RECORDED AT THE NORFOLK COUNTY REGISTRY OF DEEDS AND LAND COURT AS FOLLOWS:
OWNERS: M&G REALTY TRUST (JAMES A. GRAZIANO, TRUSTEE)

DEED BOOK 10836 PAGE 124 (PARCEL |)

DEED BOOK 10836 PAGE 122 (PARCEL II)

DEED BOOK 10836 PAGE 126 (PARCEL Il)

LAND COURT CERTIFICATE #144239 (PARCEL IV)
LAND COURT CERTIFICATE #144238 (PARCEL V)
DEED BOOK 10386 PAGE 125 (PARCELS VI & Vi)
DEED BOOK 10836 PAGE 123 (PARCEL Vill)

3. EXISTING CONDITIONS INFORMATION IS PROVIDED BY HOYT LAND SURVEYING OF WEYMOUTH, MA. DETAIL AS
SHOWN HEREON WAS DERIVED FROM ACTUAL FIELD LOCATION DURING OCTOBER OF 20714 AND SUPPLEMENTED
FROM AERIAL FHOTOGRAMMETRY DATA PROVIDED BY THE JOYCE CONSULTING GROUFP OF BRAINTREE, MA.
ELEVATIONS SHOWN ARE DETERMINED FROM NETWORK RTK GPS SURVEY EFFORTS AND REFERENCE THE NORTH
AMERICA VERTICAL DATUM OF 1988.

4. THE SITE CONSISTS OF A DAILY ACTIVE EARTHMOVING AND QUARRYING OPERATIONS. AS SUCH, THE
TOPOGRAPHY NOTED HEREON IS SUBJECT TO CHANGE FROM THE INITIAL SURVEY DATE IN 2014.

5. PORTIONS OF THE PROPERTY ARE BOUNDED BY THE MONATIQUOT RIVER BASED ON SURVEY EFFORTS DATED
APRIL 2014 AND AS SUCH SAID BOUNDARY IS SUBJECT TO CHANGE DUE TO NATURAL CAUSES AND MAY NOT
REPRESENT THE ACTUAL LOCATION OF THE LIMIT OF TITLE.

6. NOTIFY DIG SAFE AT 1-888—-DIG—SAFE PRIOR TO EXCAVATION.

PROPOSED BUILDING ON SITE:

BUILDING A: EXISTING 2-FAMILY 2,024 SF RESIDENTIAL BUILDING TO REMAIN

BUILDING B: EXISTING 1-STORY 12,000 SF COMMERCIAL/WAREHOUSE BULDING TO REMAIN

BUILDING C: EXISTING 1-STORY 1,383 SF COMMERCIAL BUILDING TO REMAIN AS MANAGEMENT OFFICE
BUILDING D: PROPOSED 1-STORY 49,800 SF OFFICE/COMMERCIAL WAREHOUSE MIX-USE BUILDING
(100% OFFICE USE MAX)

BUILDING E: PROPOSED 1-STORY 139,000 SF COMMERCIAL WAREHOUSE/ MANUFACTURER BUILDING
TOTAL DEVELOPMENT SQUARE FOOTAGE AT APPROXIMATELY 204,211 SF

PARKING REQUIREMENT:

USE-RESUDENTIAL @ 3 SPACE/UNIT

USE-OFFICE @ 1 SPACE/250 SF
USE-COMMERCIAL/WAREHOUSE @ 1 SPACE/1,000 SF

BUILDING A: 2-FAMILY x 3 SPACE/UNIT = 6 SPACES

BUILDING B: 12,000 SF x 1SPACE/1,000 SF =12 SPACES

BUILDING C: 1,383 SF x 1 SPACE/250 SF = 6 SPACES

BUILDING D: 49,800 SF x 25% x 1 SPACE/250 SF + 49,800 SF x 75% x 1 SPACE/1000 SF

= 88 SPACES (ASSUM 25% OFFICE USE MAX, 75% COMMERCIAL/WAREHOUSE USE MIN)
BUILDING E: 139,000 SF x 1 SPACE/1,000 SF = 139 SPACES

TOTAL SPACES REQUIRED FOR ENTIRE SITE DEVELOPMENT:
6 SPACES + 12 SPACES + 6 SPACES + 88 SPACES + 139 SPACES = 251 SPACES
TOTAL SPACE PROVIDED = 366 SF

HP SPACES REQUIRED = 8 SPACES
HP SPACES PROVIDED = 13 SPACES

LOADING SPACES REQUIRED = 3 SPACES
LOADING SPACES PROVIDED = 3 SPACES

LOADING BAY REQUIRED = 3 BAYS
LOADING BAY PROVIDED = 3 BAYS
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CIVIL ENGINEER
~ HARDY+MAN DESIGN GROUP, PC
1285 WASHINGTON STREET
WEYMOUTH, MA 02189

(781) 335-1464

SURVEYOR

HOYT LAND SURVEYING
1287 WASHINGTON STREET
WEYMOUTH, MA 02189
(781) 6829192

Winfield Adams TRAFFIC
HemerEL PR o VANASSE AND ASSOCIATES, INC
ENRI S 35 NEW ENGLAND BUS CENTER DRIVE
SUITE 140
ko ANDOVER, MA 01810

(978) 474-8800

Merry Deb Child Care & =
Learnin...

LANDSCAPE ARCHITECT

MARC MAZZARELLI ASSOCIATES, LLC
284 CONCORD AVE

CAMBRIDGE, MA 02138

(617) 227-2312

ENVIRONMENTAL ENGINEER
ANTHONY ANDRONICO, LSP

Wionetrerey 126 CHARLES STREET
QUINCY, MA 02169
290 et (617) 328-9229

8 219 HERE, @ C

R WETLAND & ECOLGICAL CONSULTANT

tunison environmental consultant, Ilc

11 south park avenue
plymouth, ma 02360
(508) 224-0000
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AUTOMATIC TRAFFIC RECORDER COUNT DATA




Accurate Counts Page |
978-664-2565

Location : Adams Street
Location : West of Arnold Streel

City/State: Braintree, MA 8382VOLI
Start 9/18/2019 EB Hour Totals WB Hour Totals Combined Totals
Time Wed Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning_ _ Afternoon _Morning  Afternoon

12:00 5] 42 2 32

12:15 5 40 2 42

12:30 4 45 2 22

12:45 3 39 17 166 2 32 8 128 25 294
01:00 2 35 0 47

01:15 2 39 0 29

01:30 3 46 1 50

01:45 3 43 10 163 1 45 2 171 12 334
02:00 2 39 1 42

02:15 1 54 0 38

02:30 2 59 3 37

02:45 3 60 8 212 0 44 4 161 12 373
03:00 1 64 1 56

03:15 0 73 3 62

03:30 0 87 5 58

03:45 0 79 1 303 1 50 10 226 11 529
04:00 7 85 6 46

04:15 2 85 5 38

04:30 2 79 20 35

04:45 1 86 12 335 19 28 50 147 62 482
05:00 2 68 23 50

05:15 6 74 49 33

05:30 9 86 39 47

05:45 21 78 38 306 67 51 178 181 216 487
06:00 8 94 66 31

06:15 12 83 82 37

06:30 11 68 107 35

06:45 25 79 56 324 93 34 348 137 404 461
07:00 24 67 | 124 37

07:15 19 37 | 145 25

07:30 21 45 | 135 24

07:45 29 39 93 188 144 24 548 110 641 298
08:00 33 32 [ 132 17

08:15 27 28 86 22

08:30 26 25 | 117 17 |

08:45 36 25 122 110 90 7 425 63 | 547 173
09:00 27 30 | 73 6

09:15 18 18 46 7

09:30 29 30 | 49 19

09:45 21 14 95 92 | 40 11 208 43 303 135
10:00 24 14 | 33 8

10:15 28 15 49 7

10:30 29 12 | 40 3

10:45 29 5 110 46 30 4 152 22 262 68
11:00 33 11 40 7

11:15 28 12 35 9

11:30 28 [ 39 1

11:45 32 1 121 31 53 1 167 18 288 49
Total 683 2276 2100 1407 2783 3683

Percent 23.1% 76.9% 59.9% 40.1% 43.0% 57.0%



Accurate Counts Page 2
978-664-2565

Location : Adams Strect
Location : West of Arnold Strect

City/State: Braintree, MA 8382VOLI
Start 9/19/2019 EB Hour Totals WB Hour Totals Combined Totals
Time Thu Morriing  Afternoon  Morning  Afternoon  Morning ~ Afternoon  Morning.  Afternoon  Morning _ Afternoon

12:00 4 42 ‘ 3 40
12:15 3 31 3 25
12:30 4 38 | 1 49
12:45 3 33 14 144 2 48 9 162 23 306
01:00 3 37 ‘ 2 32
01:15 3 33 0 40
01:30 2 31 | 1 35
01:45 2 37 10 138 | 1 46 4 153 14 291
02:00 2 37 0 32
02:15 2 60 0 42
02:30 1 87 1 46
02:45 2 73 7 257 0 47 1 167 8 424
03:00 2 69 2 53
03:15 1 86 2 63
03:30 4 85 7 60
03:45 3 78 10 318 5 50 16 226 26 544
04:00 2 89 3 41
04:15 3 89 6 44
04:30 1 64 10 50
04:45 1 75 7 317 23 44 42 179 49 496
05:00 5 82 17 57
05:15 5 69 43 50
05:30 6 80 43 44
05:45 7 62 23 293 60 58 163 209 186 502
06:00 16 76 55 50
06:15 14 86 79 33
06:30 14 80 | 98 27
06:45 22 70 66 312 99 30 331 140 397 452
07:00 17 65 | 110 30
07:15 22 65 130 32
07:30 22 80 [ 117 26
07:45 17 69 78 279 148 21 505 109 583 388
08:00 32 51 | 117 13
08:15 30 42 111 21
08:30 36 37 | 103 24
08:45 36 24 134 154 100 8 431 66 565 220
09:00 41 26 58 15
09:15 26 31 49 6
09:30 26 14 48 10
09:45 18 16 111 87 45 7 200 38 311 125
10:00 17 18 46 13
10:15 20 13 37 7
10:30 29 13 31 6
10:45 25 7 91 51 35 2 149 28 240 79
11:00 30 15 52 13
11:15 29 3 40 4
11:30 44 10 36 3 [
11:45 27 7 130 35 56 2 184 22 | 314 57
Total 681 2385 2035 1499 2716 3884
Percent 22.2% 77.8% 57.6% 42.4% 41.2% 58.8%
GTri’t‘adl 1364 4661 4135 2906 5499 7567
Percent 22.6% 77.4% 58.7% 41.3% 42.1% 57.9%

ADT ADT 6,633 AADT 6,533
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MANUAL TURNING MOVEMENT COUNT DATA
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Transportation Data Corporation
Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

S: Arnold Street File Name : 05239A
E/W: Adams Street Site Code : 8382

City, State: Braintree, MA Start Date :9/26/2019
Client: VAI/A. Arseneault PageNo :1

Groups Printed- Cars & Peds - Trucks & Buses - Bikes by Direction

Adams Street Arnold Street Adams Stree
| | From East From South i ~ From West
I Start Time | Thru Left Peds Right Lefl Peds Right Thru Peds Int. Total
07:00 AM 132 1 0 0 2 0 2 19 0 156
07:15 AM 139 1 0 0 4 0 4 25 0 173
07:30 AM 129 3 0 0 0 1 1 21 0 155
07:45 AM | 132 I 0 0 2 0 | 37 | 174
Total 532 6 0 0 8 | 8 102 1 658
08:00 AM 135 2 0 0 2 0 2 36 0 177
08:15 AM 113 1 0 0 2 0 1 24 0 141
08:30 AM 108 1 0 0 1 0 1 38 0 149
08:45AM | 6 0 0 0 | - I 19 0 97
Total 432 4 0 0 6 0 S 117 0 564
Grand Total 964 10 0 0 14 1 13 219 1 1222
Apprch % 99 1 0 0 93.3 6.7 5.6 94 4
Total % 78.9 (0.8 0 0 1.1 0.1 1.1 17.9 0.1
Cars & Peds 947 10 0 9 ] 13 205 I 1186
% Cars & Peds | 98.2 100 0 0 (4.3 100 100 93.6 100 97.1
Trucks & Buses | 16 0 0 5 0 0 14 0 35
% Trucks & Buses | 1.7 0 0 0 35,7 ] 0 0.4 1} 29
Bikes by Direction | 0 0 0 0 0 0 0 1
% Bikes by Direction 0.1 0 0 0 0 0 0 0 0 0.1
Adams Street Arnold Street Adams Street
| : From East From South From West
Start Time Thru Left Peds App. Total Right  Lefi Peds  App. Towl Right Thru Peds  App. Total ' Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak | of |
Peak Hour for Enlire Intersection Begins at 07:15 AM
07:15 AM | 139 1 0 140 0 4 0 4 4 25 0 29 173
07:30 AM 129 3 0 132 0 [4} 1 | I 2] 0 22 155
07:45 AM 132 1 1} 133 0 2 0 2 | 37 1 39 174
08:00 AM 135 2 0 137 0 2 0 2 2 36 0 38 177
Total Volume 535 7 0 542 0 8 1 9 8 119 1 128 679
% App. Total 98.7 1.3 ] 0 88.9 1.1 6.2 93 0.8
PHE .962 .583 .000 968 .000 .500 250 .563 .500 .804 .250 821 .959
Cars & Peds 529 7 0 536 0 6 | 7 8 110 | 119 662
% Cars & Peds 98.9 100 0 98.9 0 75.0 100 71.8 100 924 100 93.0 97.5
Trucks & Buscs 6 0 0 6 0 2 0 2 0 9 0 9 17
% Trucks & Buses 1.1 0 0 L1 0 25.0 0 222 0 7.6 0 7.0 2.5
Bikes by Direction 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bikes by Dircction 0 0 0 0 0 0 0 0 0 0 0 0 0



Transportation Data Corporation

Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

S: Arnold Street File Name : 05239A
E/W: Adams Street Site Code : 8382

City, State: Braintree, MA Start Date :9/26/2019
Client: VAI/A. Arseneault PageNo :1

Groups Printed- Cars & Peds

Adams Street Arnold Street Adams Street
. 1 From East ) From South | From West
| Start Time Thru Left Peds Right Lelt Peds | Right Thru Peds | Int. Total
07:00 AM 130 1 0 0 1 0 2 17 0 151
07:15 AM 136 1 0 0 3 0 + 21 0 165
07:30 AM 128 3 0 0 0 1 I 20 0 153
07:45 AM 130 t 0 0 | 0| | 35 | 169
Total 524 6 0 0 5 | 8 93 | 638
08:00 AM 135 2 0 0 2 0 2 34 0 175
08:15 AM 110 1 0 0 1 0 I 22 0 135
08:30 AM 102 1 0 0 0 0 1 37 0 141
08:45 AM | 76 0 0 0 | 0] i 19 0, 97
Total 423 4 0 0 4 0 5 112 0 548
Grand Total 947 10 0 0 9 | 13 205 1 1186
Apprch % 99 1 0 0 90 10 5.9 93.6 0.5
Total % 79.8 0.8 0 0 0.8 0.1 1.1 17.3 0.1
Adams Street Arnold Street Adams Street
| ) From East From South | R From West | )
Start Time |  Thru | Left ~ Peds  App. Total ' Right Lelt Peds | App. Total Right | Thru Peds  App. Towl = Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of |
Peak Hour for Entire Iniersection Begins at 07:15 AM
07:15 AM 136 1 0 137 0 3 0 3 4 21 0 25 165
07:30 AM 128 3 0 131 0 0 1 | 1 20 0 21 153
07:45 AM 130 1 0 131 0 | 0 | 1 35 1 37 169
08:00 AM | 135 2 0 137 0 2 0 2 2 34 0 36 175
Total Volume 529 7 0 536 0 6 | 7 8 110 1 119 662
% App. Totl | 98.7 1.3 0 0 83.7 14.3 ' 6.7 92.4 0.8
PHF 972 .583 000 978 .000 .500 .250 .583 .500 .786 .250 .804 .946



Transportation Data Corporation
Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

S: Arnold Street File Name : 05239A
E/W: Adams Street Site Code : 8382

City, State: Braintree, MA Start Date :9/26/2019
Client: VAI/A. Arseneault PageNo :1

Groups Printed- Trucks & Buses

Adams Streel Armold Street Adams Street
- | From East | From South | From West o —_—
Start Time | Thru Left Peds | Right Left | Peds | Right Thru Peds | Int. Total
07:00 AM 2 0 0 0 1 0 0 2 0 5
07:15 AM 3 0 0 0 1 0 0 4 0 8
07:30 AM | 0 0 0 0 0 0 1 0 2
~ 0745AM | 2 0 0| 0 1 0 0 2 0 5
Total | 8 0 0 0 3 0 0 9 0 20
08:00 AM 0 0 0 0 0 0 0 2 0 2
08:15 AM 3 0 0 0 1 0 0 2 0 6
08:30 AM 5 0 0 0 1 0 0 1 0 7
0845 AM | 0 0 0 0 0 0] 0 0 0 0
Total | 8 0 0 0 2 0l 0 5 0 15
Grand Total 16 0 0 ‘ 0 5 0 0 14 0 35
Apprch % 100 0 0 0 100 0 0 100 0
Total % 45.7 0 0 ‘ 0 14.3 0 0 40 0
Adams Streel Arnold Street Adams Street
| From East From Sauth From West N
Start Time | Thm Left Peds  App. Total Right | Left Peds  App. Tatal | Riglt Thru Peds  App. Total | In1. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak | of |
Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM i 2 0 0 2 0 1 0 1 0 2 0 2 5
07:15 AM ‘ 3 0 0 3 0 | 0 | 0 4 0 4 8
07:30 AM - 1 0 0 1 0 0 0 0 0 1 0 1 2
07:45 AM 2 0 0 2 0 1 0 1, 0 2 0 2 5
Total Volumc 8 0 0 8 0 3 0 3 0 9 0 9 20
% App. Total 100 0 0 0 100 0 0 100 0
PHT 6T 000 000 667 .000 750 .000 750 | .000 .563 00 563 .625



Transportation Data Corporation
Mario Perone, mperonel(@verizon.net
tel (781) 587-0086 cell (781) 439-4999

S: Arnold Streect File Name : 05239A
E/W: Adams Street Site Code : 8382

City, State: Braintree, MA Start Date :9/26/2019
Client: VAI/A. Arsencault PageNo :1

Groups Printed- Bikes by Direction

Adams Sireet Arnold Street Adams Street
From East | From South | From West |
Start Time Thru Left Peds | Right Lelt Peds | Right Thru Peds Int, Total
07:00 AM 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 3} f) 8] 0 0 0
Total 0 0 0 0 0 0 0 0 0 0
08:00 AM . 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0
08:30 AM | 0 0 0 0 0 0 0 0 |
08:45 AM . 0 0 0 0 0 0 0 0 0 1)
Total . | 0 0 0 0 0 0 0 0 |
Grand Tolal | | 0 0 0 0 0 0 0 0 |
Apprch % 100 0 0 0 0 0 0 0 0
Total % 100 0 0 0 0 0 0 0 0
Adams Strect Arnold Street Adams Street
| Frony East From South | From West |
_ Start Time Thru Left, Peds App.Total  Right Left | Peds | App.Total | Right'| Thru ! Peds | App. Total | Int. Tatal |
Peak Hour Analysis From 07:00 AM (0 08:45 AM - Peak 1 of |
Peak Hour for Enlire Intersection Begins at 07:45 AM
07:45 AM 0 0 0 0| 0 4} 0 0 0 0 0 0 0
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 ] 0 0 0 0
08:30 AM 1 0 0 1 0 0 0 0 () 0 0 0 1
Total Volume | 0 0 | 0 0 0 0 1] ] 0 0 1
% App. Total 100 0 0 0 0 0 0 0 0
PHI 250 000 .000 .250 .000 000 .000 .000 ' 000 000 .000 .000 250



Transportation Data Corporation

Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

S: Arnold Street File Name : 05239A
E/W: Adams Street Site Code : 8382
City, State: Braintree, MA Start Date :9/26/2019
Client: VAI/A. Arseneault PageNo :1
Adams Street Arnold Street Adams Street
From East From South From West |
Start Time | Thru Left! Peds App. Total Right Left Peds | App. Total Right Thru Peds ' App.Tolal | Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak | of |
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 139 1 0 140 0 4 0 4 4 25 0 29 173
07:30 AM 129 3 0 132 0 0 1 1 1 21 0 22 155
07:45 AM ' 132 1 0 133 0 2 0 2 1 37 1 39 174
08:00 AM 135 2 0 137 | 0 2 0 2 2 36 0 38 177
Total Volume 535 7 0 542 0 8 1 9 8 119 1 128 679
% App. Total 98.7 1.3 0 ! 0 88.9 11.1 | 6.2 93 0.8 |
PHF 962 583 00 o8 .000 500 250 563 500 804 250 821 | 959
Cars & Pcds 529 7 0 536 0 6 1 71 8 110 1 119 662
% Cars & Pcds 98.9 100 0 98.9 0 75.0 100 778 100 924 100 93.0 97.5
Trucks & Buscs ! 6 0 0 6 0 2 0 2 0 9 0 9| 17
% Trucks & Buses ! 1.1 0 0 1.1 0 25.0 0 222 0 7.6 0 7.0 2.5
Bikes by Direction | 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bikes by Ditection | 0 0 0 0 0 0 0 0 0 0 0 0 0
Peak Hour Data
IFF i
i - e North ¢ 33 2 Quo0Dy gy
i ooowm . Peak Hour Begins at 07:15 AM! == Y
:‘?}E:: ‘('! woom%W _.5 . msa
& z v Cars & Peds v P con Poad’wm
£ o = Trucks & Buses 2
4L _wwom i _ Bikes by Direction - o ™
SIA 5 @ a —
[e] a " sooco @ 2L
® b
oo =
4 »
Left  Right Peds
6 0 1
2 8] 0
0] 0! 0
b 0 1
15 7 22
0 2 2
0 0 0
15 9 24
Out In Total




Transportation Data Corporation
Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

S: Arnold Street File Name : 05239AA
E/W: Adams Street Site Code : 8382

City, State: Braintree, MA Start Date :9/26/2019
Client: VAI/A. Arseneault PageNo :1

Groups Printed- Cars & Peds - Trucks & Buses - Bikes by Direction

Adams Street Arnold Street Adams Street ‘
~  FromEast | ~ From South | From West | o
Start Time Thru | Left | Peds | Right Left Peds | Right Thru | Peds ‘ Int. Total |
03:00 PM 48 0 0 | 2 1| 1 69 0 122
03:15PM 43 0 0 | 3 1 2 74 0 124
03:30 PM 50 0 0 | | 1 0 4 69 0 125
03:45 PM 42 2 0| | 4 1 ] 78 0 129
Total 183 2 0 4 10 3 8 290 0 500
04:00 PM 35 0 0 0 S 0 5 91 0 136
04:15 PM 30 0 0 0 2 0 1 69 0 102
04:30 PM 39 0 0 0 4 0 2 69 0 114
04:45 PM 39 2 0] 2 6 0 | 2 81 0 132
Total 143 2 0| 2 17 0| 10 310 0 484
05:00 PM 44 | 0 0 3 0 0 87 0 135
05:15 PM 55 1 0 2 2 0 1 87 0 148
05:30 PM 40 1 0 | 0 0 1 70 0 113
05:45 PM - | 0 | 1 L 2 73 0 117
Total 178 4 0 4 6 0 4 317 0 513
Grand Total 504 8 0 10 33 3 22 917 0 1497
Apprch % 98.4 0 21.7 71.7 6.5 2.3 97.7 0
Total% | 337 05 0. 0.7 22 0.2 | 1.5 61.3 0
Cars & Peds 495 5 0 9 30 3 13 916 0 1471
YuCars&Peds |  98.2 625 0 90 90.9 100 59.1 99.9 ] 983
Trucks & Buses 9 3 0 1 3 0 9 | 0 26
% Trucks & Buses 1.8 375 0 10 9.1 0 40.9 0.1 0 1.3
Bikes by Direction 0 0 0 0 0 0 0 0 0 0
% Bikes by Direction 0 0 0 0 0 0 0 0 0 0
Adams Street Arnold Street Adams Street
From East | From South \ From West | : -
Start Time Thru Left Peds | App. Towl Right Left  Peds | App.Total | Right Thru Peds  App. Total | Int. Total
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak | of |
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 39 0 0 39 0 4 0 4 2 69 0 71 114
04:45 PM 39 2 0 41 2 6 0 8 2 81 0 83 132
05:00 PM 44 1 0 45 0 3 0 3 0 87 0 87 135
05:15PM 55 1 0 56 . 2 2 0 4 1 87 0 88 148
Total Volume | 177 4 0 181 | 4 15 0 19 5 324 0 329 529
%App.Total 978 22 0 o 2L 78.9 0 1.5 98.5 0 .
PHF ; 805 _ .500 ___ .000 HO8 500 .625 .000 S04 .625 931 .000 935 | .894
Cars & Peds 175 1 0 176 3 13 0 16 2 323 0 325 517
% Cars & Peds 98.9 25.0 0 97.2 75.0 86.7 0 84.2 40.0 99.7 0 98.8 97.7
Trucks & Buses 2 3 0 5 | 2 0 3 3 1 0 4 12
% Trucks & Buses 1.1 75.0 0 28 25.0 13.3 0 15.8 60.0 0.3 0 1.2 2.3
Bikes by Dircction 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bikes by Dircction 0 0 0 ¥} 1] 0 0 0 0 0 0 0 0



Transportation Data Corporation

Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

S: Arnold Street File Name : 05239AA
E/W: Adams Street Site Code : 8382

City, State: Braintree, MA Start Date :9/26/2019
Client: VAI/A. Arseneault PageNo :1

Groups Printed- Cars & Peds

Adams Street Arnold Street Adams Street ‘
| From East . From South = - ~ From West |
Start Time | Thru Left | Peds |  Right| Left | Peds |  Right Thru | Peds | Int. Total |
03:00 PM 48 0 0 1 1 1 1 69 0| 121
03:15PM 41 0 0 I 3 1 2 74 0 ‘ 122
03:30 PM 48 0 0 | 1 0 1 69 0 120
03:45 PM | 41 2 B 0 1 4 1] 0 78 0| 127
Total | 178 2 0 4 9 3 4 290 0 490
04:00 PM 34 0 0| 0 5 0 3 91 0 133
04:15 PM 30 0 0 0 2 0 1 69 0| 102
04:30 PM | 38 0 0 0 4 0 2 69 0] 113
04:45 PM | 39 1 0 2 5 0 0 80 0| 127
Total 141 1 0 2 16 0 6 309 0| 475
05:00 PM 43 0 0 0 3 0 0 87 0| 133
05:15 PM 55 0 0 1 1 0 0 87 0] 144
05:30 PM 39 1 0 | 0 0 1 70 0 112
05:45PM | 39 L 0 1 1 0 2 73 0 ‘ 17
Total 176 2 0 3 5 0 3 317 0 506
Grand Total 495 5 0 9 30 3 13 916 0 ‘ 1471
Apprch % 99 1 0 214 71.4 7.1 1.4 98.6 0
Total % 33.7 0.3 0 0.6 2 0.2 0.9 62.3 0
Adams Street i Arnold Street Adams Street
| From East ) | : From South = : From West
Start Time ~ Thru | Left Peds | App. Total |  Right | Left Peds | App.Total | Right | Thru | Peds | App. Total  Int. Total

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour lor Entire Intersection Begins at 04:30 PM

04:30 PM 38 0 0 38 0 4 0 4 2 69 0 71 113
0445 PM 39 1 0 40 2 5 0 7 0 80 0 80 127
05:00 PM 43 0 0 43 0 3 0 3 0 87 0 87 133
05:15 PM 55 0 1] 55 1 1 ] 2] 0 87 0 87 144
Total Volume 175 | 0 176 3 13 0 16 | 2 323 0 325 517

% App. Total 9.4 0.6 0 | 18.8 81.2 0 0.6 99.4 0
PHEF 795 250 .000 800 375 .650 .000 571 | .250 .928 .000 .934 808



Transportation Data Corporation

Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

S: Arnold Street File Name : 05239AA
E/W: Adams Street Site Code : 8382

City, State: Braintree, MA Start Date :9/26/2019
Client: VAI/A. Arseneault PageNo :1

_Groups Printed- Trucks & Buses o

‘ Adams Street Amold Street | Adams Street
|  FromEast ~ From South | From West | -
Start Time | ~ Thru | Left|  Peds _Right [ Left|  Peds | Right | Thru Peds | Int. Total
03:00 PM ‘ 0 0 0 0 1 0 0 0 0 1
03:15 PM 2 0 0 0 0 0 0 0 0 2
03:30 PM | 2 0 0 0 0 0 3 0 0l 5
03:45PM_| 1 0 0l o 0 0. 1 0 0] 2
Total | 5 0 0 0 | 0 4 0 0| 10
04:00 PM ‘ 1 0 0 0 0 0 2 0 0 3
04:15 PM 0 0 0 0 0 0 0 0 0 0
04:30 PM 1 0 0 0 0 0 | 0 0 0 1
0445PM 0 1 0 0 1 0 2 I o 5
Total | 2 1 0 0 | 0 4 I 0 9
05:00 PM 1 1 0 0 0 0 0 0 0 2
05:15 PM 0 1 0 1 1 0 1 0 0 4
05:30 PM 1 0 0 0 0 0 0 0 0 1
05:45 PM | 0 0 0 0 0 0| 0 0 0 0
Total | 2 2 0l l I 0 | 0 0 7
Grand Total 9 3 0 1 3 0 9 | 0 26
Apprch % 75 25 0 25 75 0 90 10 0
Total % 34.6 11.5 0 3.8 11.5 0 34.6 3.8 0
| Adams Street ‘ Arnold Street Adams Street
| From East S ) From South | From West |
Start Time | Thru | Left | Peds | App. Igta_l__| Right | Left | Peds | App. Total Right Thru Peds | App. Total | Int. Total
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:15 PM
03:15 PM 2 0 0 2| 0 0 0 0 0 0 0 0 2
03:30 PM 2 0 0 2 0 0 0 0 3 0 0 3 5
03:45 PM ] 0 0 1 0 0 0 0 1 0 0 1 2
04:00 PM | I 0 0 1 0 0 0 0 2 0 0 2] 3
Total Volume 6 0 0 6 0 0 0 0 6 0 0 6 12
% App. Total | 100 0 0 0 0 0 10100 0 ] |
PHE | 750 .000 .000 750 000 .000 000 000 500 .000 .000 500 600



Transportation Data Corporation

Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

S: Arnold Street File Name : 05239AA
E/W: Adams Street Site Code : 8382

City, State: Braintree, MA Start Date :9/26/2019
Client: VAI/A. Arseneault PageNo :1

Groups Printed- Bikes by Direction

Adams Street Arnold Street Adams Street
o - _From East _From South | From West

Start Time Thru | Left,  Peds | Right | Left | _Peds Right Thru|  Peds Int. Total
03:00 PM 0 0 0| 0 0 0 0 0 0 0
03:15 PM 0 0 0 0 0 0 0 0 0 0
03:30 PM 0 0 0 0 0 0 0 0 0 0
_ 0345PM | 0 0 0| 0 =0 __ o, 0 0 0 0
Total 0 0 0| 0 0 0 0 0 0 0
04:00 PM 0 0 0 0 0 0| 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0| 0 0 0 0 0 0 0
0445 PM 0 0 0| 0 0 ol o0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0
05:00 PM 0 0 0] 0 0 0 0 0 0 0
05:15 PM 0 0 0 | 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0
05:45PM | 0 0 0| 0 0 0| 0 0 I 0
Total 0 0 0l 0 0 0 0 0 0 0
Grand Total 0 0 0 0 0 0 0 0 0 0

Apprch % 0 0 0 0 0 0 0 0 0

Total %
Adams Street Arnold Street ‘ Adams Street
- From East | From South ] I ) From West |
Start Time Thru | Left Peds = App. Total Right Left | Peds | App. Total i Right Thru Peds = App. Total | Int. Total
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of |
Peak Hour for Entire Interscetion Begins at 03:00 PM
03:00 PM 0 0 0 0 0 0 0 0 | 0 0 0 0 0
03:15 PM 0 0 0 0 0 0 0 0 | 0 0 0 0 0
03:30 PM 0 0 0 0} 0 0 0 0 0 0 0 0 0
03:45 PM | i} 0 0 0l 0 0 0 0 1} 0 1] 0 ]
Total Volume | 0 0 0 0l 0 0 0 0 0 0 0 0 0
% App: Total | 0 1} 0 | ] 0 0 | 0 0 0 |

PHF | .000 .000 .000 .000 | .000 .000 .000 000 000 .000 .000 .000 000



Transportation Data Corporation

Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

S: Arnold Street

E/W: Adams Street

City, State: Braintree, MA
Clent: VAI/A. Arseneault

Adams Street

" Arnold Street

File Name :
Site Code
Start Date
Page No

Adams Street

! From East L ) From South L . From West
Start Time | Thru | Left| Peds | App. Total |  Right | Left | Peds | App. Total | Right | Thru| Peds | App.Total |
Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 39 0 0 39 0 4 0 4 2 69 0 71
04:45 PM 39 2 0 41 2 6 0 8 2 81 0 83
05:00 PM 44 1 0 45 0 3 0 3 0 87 0 87
05115 PM | 55 1 0 56| 2 2 0 4] I 87 0 88
Total Volume 177 4 0 181 4 15 0 19 5 324 0 329
% App. Towl | 97.8 2.2 0 | 21.1 78.9 0 1.5 98.5 0
PHF |  .BO3 500 000 .808 |  .500 .625 .000 .594 .625 931 000 935
Cars & Peds | 175 1 0 176 3 13 0 16 2 323 0 325
% Cars & Peds 98.9 25.0 0 97.2 75.0 86.7 0 84.2 40.0 99.7 0 98.8
Trucks & Buscs 2 3 0 5 1 2 0 3 3 1 0 4
% Trucks & Buses 1.1 75.0 0 2.8 25.0 13.3 0 15.8 60.0 0.3 0 1.2
Bikes by Direction 0 0 0 0 0 0 0 0 0 0 0 0
% Bikes by Direction 0 0 0 0| 0 0 0 0 0 0 0 0
Peak Hour Data
°‘ 0~ Og Wi W
= 1 8|2y Norh 35 3 Bond"
i = - SNono 2
B ot oo Peak Hour Begins at 04:30 PM E—— o
& c P o NmOn % = R ke é
£ ¥ v Cars & Peds - 11 gom-&.:g
] Trucks & Buses ‘ ; @
2 _ovoa “°%°sg _Bikes by Direction 3 -
5@ o 3 a =
(e n Nl a “oooo o @lQ
3 o~ S}Q
4 4
Left Right Peds
13 3 o
2 11 0
of o o
15 4 0
3 16 19
6 3 9
0 0 0
9 19 28
Out In Tatal
Arnold Slreel

05239AA

: 8382
:9/26/2019
-1

Int. Total |

114
132
135
148
529
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MASSDOT CRASH RATE WORKSHEETS AND HIGH CRASH MAPPING




1iassDOT

TS @ Highway
INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN - Braintree COUNT DATE - Sep-19
DISTRICT : 6 UNSIGNALZED: [ |  siGNAuzeD: [ x|

~ INTERSECTION DATA ~

MAJOR STREET : Elm Street
MINOR STREET(S) : Church Street
™
INTERSECTION North
DIAGRAM

(Label Approaches)

PEAK HOUR VOLUMES

) Total Peak
APPROACH 1 2 3 4 5 Hourly
DIRECTION : NB SB EB Approach
Volume
PEAK HOURLY
VOLUMES (PM) - 0 649 378 1,520
. INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR 0.090 AEBREGNCEYOLIME: 16,889
sae AVERAGE # OF
TOTAL # OF CRASHES 0 _ 5 CRASHES PER YEAR (|  0.00
YEARS AL
CRASH RATE CALCULATION : 0.00 RATE = “‘('\j"j°3°ég°)°)

Comments : Below Statewide and District Crash Rates

Project Title & Date: Proposed Commercial Development




#1355 DOT

LS o Highway

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Braintree COUNT DATE : Sep-19

DISTRICT : 6 UNSIGNALIZED: | |  sieNALzeD: [ x|
~ INTERSECTION DATA ~

MAJOR STREET : Elm Street

MINOR STREET(S) :

Middle Street

T
INTERSECTION North
DIAGRAM
(Label Approaches)
PEAK HOUR VOLUMES
_ Total Peak
APPROACH * 1 2 3 4 5 Hourly
DIRECTION : NB SB WB Approach
Volume
PEAK HOURLY
VOLUMES (PM) : 823 949 341 2,113
e _ INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR: 0.090 pregohbl 23,478
s AVERAGE # OF
TOTAL # OF CRASHES : 4 | 5 CRASHES PER YEAR (|  0.80
YEARS - vV
CRASH RATE CALCULATION : 0.09 RatE = (LSS

Comments ;: Below Statewide and District Crash Rates

Project Title & Date:

Proposed Commercial Development




INTERSECTION CRASH RATE WORKSHEET

CITYITOWN :

Braintree COUNT DATE : Sep-19

DISTRICT : 6

] [ x |

~ INTERSECTION DATA ~

UNSIGNALIZED : SIGNALIZED :

MAJOR STREET :
MINOR STREET(S) :

Elm Street

Old Elm Street

Hawthorn Street

Adams Street

/]\
INTERSECTION North
DIAGRAM
(Label Approaches)
PEAK HOUR VOLUMES
; Total Peak
APPROACH : 1 2 3 4 5 Hourly
DIRECTION : NB SB EB WB SEB Approach
Volume
PEAK HOURLY
VOLUMES (PM) - 805 438 408 239 5 1,895
. , INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR 0.090 APPROACH VOLUME - 21,056
4 OF AVERAGE # OF
TOTAL # OF CRASHES : 5 , 5 CRASHES PER YEAR ( 1.00
YEARS : A):
CRASH RATE CALCULATION : 0.13 RATE = (A(*\;.go:égc;m

Comments :

Below Statewide and District Crash Rates

Project Title & Date:

Proposed Commercial Development




masspDO]T

S 4 Highway
INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Braintree COUNT DATE : Sep-19

DISTRICT : 6 UNSIGNALIZED: | X | sieNAuzep: [ |

~ INTERSECTION DATA ~

MAJOR STREET : Adams Street

MINOR STREET(S) : Arnold Street

/P
INTERSECTION North
DIAGRAM Adams
(Label Approaches)
PEAK HOUR VOLUMES
_ Total Peak
APPROACH : 1 2 3 4 5 Hourly
DIRECTION : NB EB WB Approach
Volume
PEAK HOURLY
VOLUMES (PM) 19 329 181 529
o , INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR 0.090 AESRERSLE 5 e 5,878
P AVERAGE # OF
TOTAL # OF CRASHES : 0 _ 5 CRASHES PER YEAR (|  0.00
YEARS B
CRASH RATE CALCULATION : 0.00 RATE = (A('\}Qos"ég")”

Comments : Below Statewide and District Crash Rates

Project Title & Date: Proposed Commercial Development




- T @ Highway
INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN :

Braintree

DISTRICT : 6

UNSIGNALIZED :

[ x ]

COUNT DATE :

Sep-19

SIGNALIZED :

~ INTERSECTION DATA ~

I

MAJOR STREET :

MINOR STREET(S) :

Commercial Street

Adams Street

/I\
INTERSECTION North
DIAGRAM
(Label Approaches)
PEAK HOUR VOLUMES
_ Total Peak
APPROACH 1 2 3 4 5 Hourly
DIRECTION - NB SB EB Approach
Volume
PEAK HOURLY
VOLUMES (PM) : 279 397 313 989
. INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR 0.090 R COACH V6 LU 10,989
4 OF AVERAGE # OF
TOTAL # OF CRASHES : P _ 5 CRASHES PER YEAR (|  0.40
YEARS : e
CRASH RATE CALCULATION : 0.10 RATE = (A('\j'?os"ég")‘”

Comments :

Below Statewide and District Crash Rates

Project Title & Date:

Proposed Commercial Development
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BACKGROUND DEVELOPMENT TRAFFIC-VOLUME NETWORKS
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GENERAL BACKGROUND TRAFFIC GROWTH
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EXISTING TRIP GENERATION CALCULATIONS




164

Land Use: 180
Specialty Trade Contractor

Description

A specialty trade contractor is a business primarily involved in providing contract repairs and services
to meet industrial or residential needs. This land use includes businesses that provide the following
services: plumbing, heating and cooling, machine repair, electrical and mechanical repair, industrial
supply, roofing, locksmith, weed and pest control, and cleaning.

Additional Data

Time-of-day distribution data for this land use are presented in Appendix A. For the 19 general urban/
suburban sites with data, the overall highest vehicle volumes during the AM and PM on a weekday
were counted between 7:30 and 8:30 a.m. and 4:15 and 5:15 p.m., respectively.

The sites were surveyed in the 2010s in Texas.

Source Numbers

889, 890

Trip Generation Manual 10th Edition * Volume 2: Data * Industrial (Land Uses 100-199) itc_l'-



Specialty Trade Contractor

(180)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday

Setting/Location: General Urban/Suburban

Number of Studies: 19
Avg. 1000 Sq. Ft. GFA: 6

Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates

10.22 3.00-43.33

Standard Deviation

8.82

Data Plot and Equation

Trip Ends

T=

=Y
-

15

T=10.22x11.3
T=115.49
s00 |1 =116[58 Enter-58 Exit]
X
200
.mns R oo - ==
100 x X
X
X
X % X
X
% X X
X% X
% X
% 5 10
X = 1000 Sq. Ft. GFA
X Study Site

Fitted Curve Equation: Not Given

Average Rate

R2= Jeskdk

20

Trip Generation Manual, 10th Edition e Institute of Transportation Engineers




Specialty Trade Contractor
(180)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban

Number of Studies: 19

Avg. 1000 Sq. Ft. GFA: 6
Directional Distribution: 73% entering, 27% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation

1.66 0.12-9.17 2.09

Data Plot and Equation

© T=166x113
T=18.76
T = 19 [14 Enter - 5 Exit]
X
30
g X
w
2
= X
S 19
1«
|
f
x |
X I
10 i
X X :
X X i
X |
X X
X
X X
0 X X 11
0 5 10 15 20
X =1000 Sq. Ft. GFA
X Study Site Average Rate
Fitted Curve Equation: Not Given R2= weuw

Trip Generation Manual, 10th Edition e Institute of Transportation Engineers




Specialty Trade Contractor
(180)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban

Number of Studies: 18

Avg. 1000 Sq. Ft. GFA: 6
Directional Distribution: 32% entering, 68% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA -

Average Rate Range of Rates Standgrd Deviation

1.97 0.38-10.83 2.07

Data Plot and Equation

50 X
T=197x11.3
T =22.26
T = 22 [7 Enter - 15 Exit]
40
5
G 30
a
A X
- X
22
20 X -‘
X
|
|
r
.*
X |
10 X X :
|
X = X X :
|
X X X X X |
5 x 1
0 5 10 16 20
X = 1000 Sq. Ft. GFA
X Study Site Average Rate

R2= i

Fitted Curve Equation: Not Given

Trip Generation Manual, 10th Edition e Institute of Transportation Engineers




SOWN|OA duJel] INOH Yead
Suiuiol Aepyoom
paroway sdii] aus Sunsng

€-y 9ingi4

61— IpIoL

(c-) o

vl uj

ENTES

133418 QIONYY

HAYINIVYI

133¥1S W13 a0
S

paasesey SIUBIY IV IVA A9 020Z @ uBIKdoY

JU| S91B|J0SSY
R 9sseuepn @

3|e2s 0] 10N *—

sdu) Sunxg (00
sdu] Suusuz XX

:puasgan

SHASHYODSSDIY *2auindg - Juatidojaaac] [proaauiie) pasodo.tq - Juauissassy ppnduip voynriodsun. g

INd Z20:£€:) 0202/01/Z 'BMP’ L LNZ8EB\ZE8\Y



SOWN|OA dLJel] INOH Yead
Suluanz Aepyaom
parowdy sduy ays sunsna

-y aIngi4

AHYINIVIE

22— ;oL

>
D
Z
Q
=
o
3
]
l

A€
13331S W13 a0
&)

‘paasssay SYBY Il WA A9 0202 @ 1ubiKdoy

JU| S91eI1J0SSY
1R 9sseuepn @

3]eds§ 0] 10N %

sduj Sung (XX
sduj Supauzy XX

;puagan

SHISHIUYIDSSDIA ‘204 UID1 g = :\U~=~\:\9—DQ IO ) \\M;AQQQLAN = JUAUISSISS | \.thzc :2.:‘:.2:\,'.2\:&

Wd £0:2€:1 0202/0L/Z 'BMP’LLNZBEB\Z8EB\ Y



PROPOSED TRIP GENERATION CALCULATIONS




Land Use: 140
Manufacturing

Description

A manufacturing facility is an area where the primary activity is the conversion of raw materials

or parts into finished products. Size and type of activity may vary substantiaily from one facility to
another. In addition to the actual production of goods, manufacturing facilities generally also have
office, warehouse, research, and associated functions. General light industrial (Land Use 110) and
industrial park (Land Use 130) are related uses.

Additional Data

Time-of-day distribution data for this land use are presented in Appendix A. For the 17 general urban/
suburban sites with data, the overall highest vehicle volumes during the AM and PM on a weekday
were counted between 6:30 and 7:30 a.m. and 3:00 and 4:00 p.m., respectively.

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Alberta (CAN),
California, Minnesota, New Jersey, New York, Oregon, Pennsylvania, South Dakota, Texas, Vermont,

and Washington.

Source Numbers

177, 184, 241, 357, 384, 418, 443, 583, 598, 611, 728, 747, 875, 940, 969

H‘:’ Trip Generation Manual 10th Edition * Volume 2: Data « Industrial (Land Uses 100-199)
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Manufacturing

(140) )
Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday

Setting/Location: General Urban/Suburban

Number of Studies: 39
Avg. 1000 Sq. Ft. GFA: 209
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate - Range ﬂ?ates Standard Deviation
3.93 0.83-49.50 2.62

Data Plot and Equation

8000 77="3.16 (69.500) +160.04
T = 379.66 X
T = 380 [190 Enter-190 Exit]

6,000
B
&
a
£
" 4,000

X
X
2,000
X
Fxx X X
-
38U R
% 500 1,000 1,500 2,000
X =1000 Sq. Ft. GFA
X Study Site — Fitted Curve Average Rate
Fitted Curve Equation: T = 3.16(X) + 160.04 R2*=0.82

Trip Generation Manual, 10th Edition e Institute of Transportation Engineers




Manufacturing
(140)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban

Number of Studies: 45

Avg. 1000 Sq. Ft. GFA: 149
Directional Distribution: 77% entering, 23% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA B

Average Rate Range of_Rates Standard Deviation

0.62 0.01-11.93 1.03

Data Plot and Equation

1000 275762 x 69.500

T=43.09
T = 43 [33 Enter-10 Exit]

800

600

Trip Ends

T=

400

200
§ x)( X X
X X & X
3%
}&4_ X xX
oﬁ‘m‘g?ﬁ(

0 200 400 600 800 1,000
X = 1000 Sq. Ft. GFA

X Study Site Average Rate

Rz #ion

Fitted Curve Equation: Not Given

Trip Generation Manual, 10th Edition e Institute of Transportation Engineers



Manufacturing

(140)

Vehicle Trip Ends vs:
On a:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 52
Avg. 1000 Sq. Ft. GFA: 152
_ - _ Directional Distribution: 31% entering, 69% exiting
Vehicle Trip Generation per 1000 Sq. Ft. GFA -
Average Rate ~ Range of Rates - Etandard Deviation
067 0.07 - 11.37 - 0.94

Data Plot and Equation

Trip Ends

T=

T = 0.67 x (69.500)
1,500 |T = 46.57
T = 47 [15 Enter-32 Exit]

X

600 800 1,000

X = 1000 Sq. Ft. GFA

1,000
500
X X
% X
R
; X X
0 XX& X
0 200 400

X Study Site

Fitted Curve Equation: Not Given

Average Rate

R2= Wedried
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Land Use: 150
Warehousing

Description

A warehouse is primarily devoted to the storage of materials, but it may also include office and
maintenance areas. High-cube transload and short-term storage warehouse (Land Use 154}, high-
cube fulfilment center warehouse (Land Use 155), high-cube parcel hub warehouse (Land Use 156),
and high-cube cold storage warehouse (Land Use 157) are related uses.

Additional Data

Time-of-day distribution data for this land use are presented in Appendix A. For the 13 general urban/
suburban sites with data, the overall highest vehicle volumes during the AM and PM on a weekday
were counted between 11:30 a.m. and 12:30 p.m. and 3:00 and 4:00 p.m., respectively.

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in California,
Connecticut, Minnesota, New Jersey, New York, Ohio, Oregon, Pennsylvania, and Texas.

Source Numbers

184, 331, 406, 411, 443, 579, 583, 596, 598, 611, 619, 642, 752, 869, 875, 876, 914, 940

itc:' Trip Generation Manual 10th Edition * Volume 2: Data « Industrial (Land Uses 100-199)
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Warehousing
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday

Setting/Location: General Urban/Suburban

Number of Studies: 29
Avg. 1000 Sq. Ft. GFA: 285
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range o_f Rates Standard Deviation

1.74 0.15-16.93 1.55

Data Plot and Equation

6,000
T =1.58 x (81.500) + 45.54
T = 174.31 %
T = 174 [87 Enter-87 Exit]
5,000
4,000
5
c
L
a
=
o 3,000
2,000
1,000 X
X X
9 X
ol
00 1,000 2,000 3,000
X = 1000 Sgq. Ft. GFA
X Study Site —— Fitted Curve Average Rate
Fitted Curve Equation: T = 1.58(X) + 45.54 R*=0.93
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Warehousing
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban

Number of Studies: 34

Avg. 1000 Sq. Ft. GFA: 451
Directional Distribution: 77% entering, 23% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Stgndard Deviation

0.17 0.02-1.93 0.20

Data Plot and Equation

T=0.12 x (81.500) + 25.32
600 T=35.10
T = 35 [27 Enter-8 Exit] X
500
72}
2 400
w
a2
=
0]
'—
300 %
200 X
X X
X
100 %K
XX x
X X
Xy X
0 X
0 1,000 2,000 3,000
X =1000 Sq. Ft. GFA
X Study Site — Fitted Curve Average Rate
Fitted Curve Equation: T = 0.12(X) + 25.32 R?=0.69
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Warehousing
(150)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 47

Avg. 1000 Sq. Ft. GFA: 400
Directional Distribution: 27% entering, 73% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
0.19 0.01-1.80 0.18

Data Plot and Equation

T =0.12 x (81.500) + 27.82
800 T =37.60
T =~ 38 [10 Enter-28 Exit] X
500
[72)
2 400
i
2
=
1
|_
300 X
X
200
X X
X X X
100 b4
%> SR
»x X
&( X
0" 1,000 2,000 3,000
X =1000 Sq. Ft. GFA
X Study Site — Fitted Curve Average Rate
Fitted Curve Equation: T = 0.12(X) + 27.82 R?=0.65
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164

Land Use: 180
Specialty Trade Contractor

Description

A specialty trade contractor is a business primarily involved in providing contract repairs and services
to meet industrial or residential needs. This land use includes businesses that provide the following
services: plumbing, heating and cooling, machine repair, electrical and mechanical repair, industrial
supply, roofing, locksmith, weed and pest control, and cleaning.

Additional Data

Time-of-day distribution data for this land use are presented in Appendix A. For the 19 general urban/
suburban sites with data, the overail highest vehicle volumes during the AM and PM on a weekday
were counted between 7:30 and 8:30 a.m. and 4:15 and 5:15 p.m., respectively.

The sites were surveyed in the 2010s in Texas.

Source Numbers

889, 890

Trip Generation Manual 10th Edition * Volume 2: Data * Industrial (Land Uses 100-199) Hc.—'



Specialty Trade Contractor
(180)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday

Setting/Location: General Urban/Suburban

Number of Studies: 19

Avg. 1000 Sq. Ft. GFA: 6
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

‘Range of Rates Standard Deviation

} Average Rate

10.22 3.00-43.33 8.82

Data Plot and Equation

T =10.22 x (49.800)
T = 508.96
T = 510 [255 Enter-255 Exit]

300

200

Trip Ends

T=

100 x X X

X X

% X X X

. 5 10 15 20
X =1000 Sq. Ft. GFA
X Study Site Average Rate

R2= W

Fitted Curve Equation: Not Given
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Specialty Trade Contractor
(180)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban
Number of Studies: 19

Avg. 1000 Sq. Ft. GFA: 6
Directional Distribution: 73% entering, 27% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate - Range of Rates o S@dard Deviation
1.66 0.12-9.17 2.09
Data Plot and Equation
40 |T =1.66 x (49.800)
T = 82.67
T =~ 83 [61 Enter-22 Exit]
X
30
§ X
L
=%
= X
b 20
X
X
X
10
X X
X X
X X
X X
X
X X
X X
% 5 10 15 20
X = 1000 Sq. Ft. GFA
X Study Site Average Rate
Fitted Curve Equation: Not Given R2= w+
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Specialty Trade Contractor
(180)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban

Number of Studies: 18

Avg. 1000 Sq. Ft. GFA: 6
Directional Distribution: 32% entering, 68% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA )

Average Rate Range of Rates Standard Deviation

1.97 0.38-10.83 2.07

Data Plot and Equation

50 X
T = 1.97 x (49.800)
T=98.11
T = 98 [31 Enter-67 Exit]
40
3
G 30
=
' X
. X
20 X
X
X
10 X x
X B x X
X X X X X
0 X
0 5 10 15 20
X =1000 Sq. Ft. GFA
X Study Site Average Rate
Fitted Curve Equation: Not Given R2= *wx
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Land Use: 712
Small Office Building

Description

A small office building houses a single tenant and is less than or equal to 5,000 gross square feet in
size. It is a location where affairs of a business, commercial or industrial organization, or professional
person or firm are conducted. General office building (Land Use 710) is a related use.

Additional Data

Time-of-day distribution data for this land use are presented in Appendix A. For the 18 general urban/
suburban sites with data, the overall highest vehicle volumes during the AM and PM on a weekday
were counted between 11:30 a.m. and 12:30 p.m. and 5:00 and 6:00 p.m., respectively.

The sites were surveyed in the 1980s and the 2010s in Alberta (CAN), Texas, and Wisconsin.

Source Numbers

890, 891, 959, 976

ite= Trip Generation Manual 10th Edition + Volume 2: Data + Office (Land Uses 700-799) 93



Small Office Building
(712)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday

Setting/Location: General Urban/Suburban

Number of Studies: 17

Avg. 1000 Sq. Ft. GFA: 2
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

16.19 4.44 - 50.91 11.03

Average Rate ~ Range of Rates Standard Deviation

Data Plot and Equation

Trip Ends

T=

T=16.19 x (1.383)
T=22.39

200 :
T = 22 [11 Enter-11 Exit]
150
100 %
X X
*
50 XX
X X
2 X
: X X X X
X |
0 i1
0 1 2 3
X = 1000 Sq. Ft. GFA
X Study Site Average Rate

R2= rkdd

Fitted Curve Equation: Not Given
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Small Office Building
(712)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban
Number of Studies: 17

Avg. 1000 Sq. Ft. GFA: 2
Directional Distribution: 83% entering, 17% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standarg Deviation |

1.92 0.78 - 4.12 0.97

Data Plot and Equation

20
T=1.92 x (1.383)
T=2.66
T = 3 [2 Enter-1 Exit]
15
X
35
c
|
a2
=
a0
X
X
5 X X X X
X X X
s o x X X
i X X X
|
1
00 1 2 3 4
X =1000 Sq. Ft. GFA
X Study Site Average Rate
Fitted Curve Equation: Not Given R2= w
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Small Office Building
(712)

Vehicle Trip Ends vs:
Ona:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 17
Avg. 1000 Sq. Ft. GFA: 3
Directional Distribution: 32% entering, 68% exiting -
Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation
. 2.45 0.56 - 5.50 138
Data Plot and Equation
20
T=2.45x(1.383)
i =3.39
T = 3 [1 Enter-2 Exit]
15 X
X
) X
el
&
=
= X
010 X X
X
5 X
- S
1 % X X X
X
X X
0 1
0 1 3 4 5
X = 1000 Sgq. Ft. GFA
X Study Site Average Rate
R2= #waw

Fitted Curve Equation: Not Given
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CAPACITY ANALYSIS WORKSHEETS

Elm Street at Church Street

Elm Street at Middle Street

Elm Street at Old Elm Street, Adams Street and Hawthorn Road
Adams Street at Arnold Street

Commercial Street at Adams Street



Elm Street at Church Street




2019 Existing

Weekday Morning Peak Hour

1: ElIm Street & Church Street

hal SR R A
Lane Group SEL SER NEL NET SWI SWR 29
Lane Configurations L 44 4 'l
Traffic Volume (vph) 186 30 17 260 533 773
Future Volume (vph) 186 30 17 260 533 773
Lane Util. Factor 097 095 095 09 100 1.00
Frt 0.979 0.850
Flt Protected 0.959 0.997
Satd. Flow (prot) 3289 0 0 3372 1818 1546
Flt Permitted 0.959 0.822
Satd. Flow (perm) 3289 0 0 2780 1818 1546
Satd. Flow (RTOR)
Adj. Flow (vph) 235 38 19 295 573 831
Lane Group Flow (vph) 273 0 0 314 573 831
Turn Type Prot Perm NA NA pm+ov
Protected Phases 4 2 6 4 9
Permitted Phases 2 6
Detector Phase 4 2 2 6 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 1.0
Minimum Split (s) 17.0 200 200 200 170 230
Total Split (s) 30.0 360 360 360 300 230
Total Split (%) 33.7% 404% 404% 404% 337%  26%
Maximum Green (s) 25.0 310 310 310 250 210
Yellow Time (s) 4.0 4.0 40 4.0 4.0 20
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 0.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min Min Min Min Ped
Walk Time (s) 7.0
Flash Dont Walk (s) 14.0
Pedestrian Calls (#/hr) 3
v/c Ratio 0.35 031 087 083
Control Delay 26.5 197 396 183
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 26.5 197 396 18.3
Queue Length 50th (ft) 60 53 241 263
Queue Length 95th (ft) 80 97  #489 439
Internal Link Dist (ft) 538 518 245
Turn Bay Length (ft) 100
Base Capacity (vph) 1103 1147 750 1161
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced vic Ratio 0.25 027 076 072

Intersection Summary

Cycle Length: 89

Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\1 SAMEX.syn



2019 Existing 1: Elm Street & Church Street
Weekday Morning Peak Hour

Actuated Cycle Length: 78.8

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  1: EIm Street & Church Street

4
fﬁZ 24 -*169
365 [ 30 [ Wz:s 1
/ 73]
s |
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\19AMEX syn



2019 Existing

Weekday Morning Peak Hour

1: EIm Street & Church Street

i S B SR S
Movement SEL  SER NEL NET SWT SWR
Lane Configurations Ryt 44 4 if
Traffic Volume (vph) 186 30 17 260 533 773
Future Volume (vph) 186 30 17 260 533 773
ideal Flow (vphpl) 1900 1900 1900 1900 1800 1900
Lane Width 1 1 11 1 11 1"
Total Lost time (s) 40 4.0 4.0 4.0
Lane Util. Factor 0.97 095 100 1.00
Frt 0.98 1.00 100 085
Fit Protected 0.96 1.00 100 1.00
Satd. Flow (prot) 3288 3372 1818 1546
Fit Permitted 0.96 082 100 1.00
Satd. Flow {perm) 3288 2779 1818 1546
Peak-hour factor, PHF 079 079 0.88 088 093 0.93
Adj. Flow (vph) 235 38 19 295 573 831
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow {vph) 273 0 0 314 573 831
Heavy Vehicles (%) 2% 0% 6% 3% 1% 1%
Turn Type Prot Perm NA NA pm+ov
Protected Phases 4 2 6 4
Permitted Phases 2 6
Actuated Green, G (s) 17.6 277 2717 453
Effective Green, g (s) 18.6 287 287 4713
Actuated g/C Ratio 0.24 036 036 060
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 777 1013 662 1007
v/s Ratio Prot 0.08 032 ¢0.19
v/s Ratio Perm 0.11 0.34
v/c Ratio 0.35 031 087 083
Uniform Delay, d1 250 179 232 124
Progression Factor 1.00 100 1.00 1.00
Incremental Delay, d2 0.3 02 114 56
Delay (s) 25.3 181 346 180
Level of Service C B C B
Approach Delay (s) 253 18.1 24.8
Approach LOS C B C
Intersection Summary
HCM 2000 Control Delay 238 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 78.7 Sum of lost time (s) 10.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\19AMEX.syn



2019 Existing

Weekday Evening Peak Hour

1: Elm Street & Church Street

aal S B A
Lane Group SEL SER NEL NET SWT SWR 29
Lane Configurations b 44 4 '
Traffic Volume {vph) 347 31 31 462 402 247
Future Volume (vph) 347 31 31 462 402 247
Lane Util. Factor 097 09 095 095 100 100
Frt 0.988 0.850
Flt Protected 0.956 0.997
Satd. Flow (prot) 3297 0 0 3372 1818 1546
Flt Permitted 0.956 0.841
Satd. Flow (perm) 3297 0 0 2844 1818 1546
Satd. Flow (RTOR)
Adj. Flow (vph) 386 34 34 508 423 260
Lane Group Flow {vph) 420 0 0 542 423 260
Turn Type Prot Perm NA NA pm+ov
Protected Phases 4 2 6 4 9
Permitted Phases 2 6
Detector Phase 4 2 2 6 4
Switch Phase
Minimum Initial (s) 50 5.0 5.0 5.0 5.0 1.0
Minimum Split (s) 17.0 200 200 200 170 230
Total Split (s) 30.0 360 360 360 300 230
Total Split (%) 33.7% 404% 404% 404% 337%  26%
Maximum Green (S) 250 310 30 30 250 210
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 0.0
Lost Time Adjust (s) -1.0 10 1.0 10
Total Lost Time (s) 40 40 40 40
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min Min Min Min Ped
Walk Time (s) 7.0
Flash Dont Walk (s) 14.0
Pedestrian Calls (#/hr) 3
v/c Ratio 0.57 060 073 028
Control Delay 27.9 229 293 6.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 279 29 293 6.9
Queue Length 50th (ft) 80 98 154 46
Queue Length 95th (ft) 142 162 277 76
Internal Link Dist (ft) 538 518 245
Turn Bay Length (ft) 100
Base Capacity (vph) 1259 1337 855 1175
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.33 041 049 022

Intersection Summary

Cycle Length: 89

Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\19PMEX.syn



2019 Existing
Weekday Evening Peak Hour

1: EIm Street & Church Street

Actuated Cycle Length: 69.6
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:  1: Elm Street & Church Street

Pl FRog
%s ] [ W=Es I
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36 5 |

Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc,

Synchro 10 Report
S:\Jobs\8382\Analysis\1OPMEX.syn



2019 Existing 1: EIm Street & Church Street
Weekday Evening Peak Hour

> )Y o X

Movement SEL  SER NEL NET SWT SWR
Lane Configurations b 44 4 i
Traffic Volume (vph) 347 31 31 462 402 247
Future Volume (vph) 347 31 31 462 402 247
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 1 1 1 1 1 11
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 095 100 1.00
Frt 0.99 1.00 100 085
Fit Protected 0.96 100 100 1.00
Satd. Flow (prot) 3297 3371 1818 1546
FIt Permitted 0.96 084 100 1.00
Satd. Flow (perm) 3297 2844 1818 1546
Peak-hour factor, PHF 090 090 091 0.91 095 095
Adj. Flow (vph) 386 34 34 508 423 260
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Fiow (vph) 420 0 0 542 423 260
Heavy Vehicles (%) 2% 3% 6% 3% 1% 1%
Turn Type Prot Perm NA NA pm+ov
Protected Phases 4 2 6 4
Permitted Phases 2 6
Actuated Green, G (s) 14.6 212 212 358
Effective Green, g (s) 15.6 222 222 378
Actuated g/C Ratio 0.23 032 032 055
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 742 911 582 932
v/s Ratio Prot c0.13 c0.23  0.06
v/s Ratio Perm 0.19 0.11
v/c Ratio 0.57 059 073 028
Uniform Delay, d1 23.8 198 209 84
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 1.1 4.5 0.2
Delay (s) 24.8 208 254 8.6
Level of Service C C c A
Approach Delay (s) 24.8 208 190
Approach LOS C C B
Intersection Summary

HCM 2000 Control Delay 211 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 69.3 Sum of lost time (s) 10.0
Intersection Capacity Utilization 53.7% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 10 Report
AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\19PMEX.syn



2027 No Build 1: EIm Street & Church Street
Weekday Morning Peak Hour

-y M &%=
Lane Group SEL SER NEL NET SWT SWR 29
Lane Configurations bl 44 4 if
Traffic Volume (vph) 205 33 19 289 590 854
Future Volume (vph) 205 33 19 289 500 854
Lane Util. Factor 097 095 09 09 100 1.00
Frt 0.979 0.850
Fit Protected 0.959 0.997
Satd. Flow (prot) 3289 0 0 3372 1818 1546
Flt Permitted 0.959 0.761
Satd. Flow (perm) 3289 0 0 2574 1818 1546
Satd. Flow (RTOR)
Adj. Flow (vph) 259 42 22 328 634 918
Lane Group Flow (vph) 301 0 0 350 634 918
Turn Type Prot Perm NA NA pm+ov
Protected Phases 4 2 6 4 9
Permitted Phases 2 6
Detector Phase 4 2 2 6 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 1.0
Minimum Split (s) 17.0 200 200 200 17.0 230
Total Sptit (s) 30.0 360 360 360 300 230
Total Split (%) 33.7% 404% 40.4% 404% 337%  26%
Maximum Green (s) 25.0 310 3.0 310 250 210
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 0.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 40 4.0 40 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min Min Min Min  Ped
Walk Time (s) 7.0
Flash Dont Walk (s) 14.0
Pedestrian Calls (#/hr) 3
v/c Ratio 0.36 036 093 088
Control Delay 26.7 213 492 223
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 26.7 213 492 223
Queue Length 50th (ft) 67 75 345 330
Queue Length 95th (ft) 88 110  #567  #677
internal Link Dist (ft) 538 518 245
Turn Bay Length (ft) 100
Base Capacity (vph) 1021 984 695 1134
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced vic Ratio 0.29 036 091 0.81

Intersection Summary

Cycle Length: 89

Lanes, Volumes, Timings

AJA/Vanasse & Assoc,, Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMNB.syn



2027 No Build 1: Elm Street & Church Street
Weekday Morning Peak Hour

Actuated Cycle Length: 84.2

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  1: Elm Street & Church Street
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Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26AMNB.syn



2027 No Build 1: EIm Street & Church Street
Weekday Morning Peak Hour

i U R
Movement SEL  SER NEL NET SWT SWR
Lane Configurations b1 44 4 ol
Traffic Volume (vph) 205 33 19 289 590 854
Future Volume (vph) 205 33 19 289 590 854
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 1 1 11 11 1 11
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 095 1.00 100
Frt 0.98 1.00 100 085
Flt Protected 0.96 1.00 1.00 1.00
Satd. Flow (prot) 3288 3371 1818 1546
Flt Permitted 0.96 076 1.00 1.00
Satd. Flow (perm) 3288 2572 1818 1546
Peak-hour factor, PHF 079 079 08 08 093 093
Adj. Flow (vph) 259 42 22 328 634 918
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 301 0 0 350 634 918
Heavy Vehicles (%) 2% 0% 6% 3% 1% 1%
Turn Type Prot Perm NA NA  pm+ov
Protected Phases 4 2 6 4
Permitted Phases 2 6
Actuated Green, G (s) 20.4 306 306 510
Effective Green, g (s) 214 316 316 530
Actuated g/C Ratio 0.25 038 038 063
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 836 966 683 1047
v/s Ratio Prot 0.09 c0.35 ¢0.22
v/s Ratio Perm 0.14 0.37
v/c Ratio 0.36 036 093 088
Uniform Delay, d1 25.7 190 252 129
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 02 188 84
Delay (s) 26.0 192 440 213
Level of Service C B D C
Approach Delay (s) 26.0 192 305
Approach LOS c B c
intersection Summary
HCM 2000 Control Delay 28.1 HCM 2000 Level of Service c
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 84.1 Sum of lost time (s) 10.0
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMNB.syn



2027 No Build

Weekday Evening Peak Hour

1: Elm Street & Church Street

= 4 Yy o, ¥ W
Lane Group SEL  SER NEL NET SWT SWR a9
Lane Configurations WH 44 4 if
Traffic Volume (vph) 383 34 34 511 446 273
Future Volume (vph) 383 34 34 511 446 273
Lane Util. Factor 097 095 095 09 100 1.00
Frt 0.988 0.850
Fit Protected 0.956 0.997
Satd. Flow (prot) 3297 0 0 3372 1818 1546
Fit Permitted 0.956 0.800
Satd. Flow (perm) 3297 0 0 2706 1818 1546
Satd. Flow (RTOR)
Adj. Flow {vph) 426 38 37 562 469 287
Lane Group Flow (vph) 464 0 0 599 469 287
Turn Type Prot Perm NA NA pm+ov
Protected Phases 4 2 6 4 9
Permitted Phases 2 6
Detector Phase 4 2 2 6 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 1.0
Minimum Split (s) 17.0 200 200 200 170 230
Total Split (s) 30.0 36.0 360 360 300 230
Total Split (%) 33.7% 404% 404% 404% 337%  26%
Maximum Green (s) 25.0 310 310 310 250 210
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 20
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 0.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 40
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 30 30 3.0 3.0
Recall Mode Min Min Min Min Min Ped
Walk Time (s) 7.0
Flash Dont Walk (s) 14.0
Pedestrian Calls (#/hr) 3
v/c Ratio 0.59 067 078 030
Control Delay 29.0 253 323 6.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.0 253 323 6.8
Queue Length 50th (ft) 98 120 188 52
Queue Length 95th (ft) 156 195 330 84
Internal Link Dist (ft) 538 518 245
Turn Bay Length (ft) 100
Base Capacity (vph) 11N 1202 808 1158
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.39 050 058 025

Intersection Summary

Cycle Length: 89

Lanes, Volumes, Timings

AJA/Vanasse & Assoc., inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMNB.syn



2027 No Build
Weekday Evening Peak Hour

1: Elm Street & Church Street

Actuated Cycle Length: 73.6
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:  1: EIm Street & Church Street

/ 092 &04 j' i-gg
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Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMNB.syn



2027 No Build 1: EIm Street & Church Street
Weekday Evening Peak Hour

hal SR B B S

Movement SEL SER NEL NET SWT SWR
Lane Configurations b L 44 4 '
Traffic Volume (vph) 383 34 34 511 446 273
Future Volume (vph) 383 34 34 511 446 273
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 1 11 11 11 1 11
Total Lost time (s) 40 4.0 4.0 4.0
Lane Util. Factor 0.97 095 100 1.00
Frt 0.99 100 100 0.85
Flt Protected 0.96 1.00 100 1.00
Satd. Flow (prot) 3296 3372 1818 1546
Flt Permitted 0.96 080 1.00 1.00
Satd. Flow (perm) 3296 2707 1818 1546
Peak-hour factor, PHF 09 09 09N 0.91 095 095
Adj. Flow (vph) 426 38 37 562 489 287
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 464 0 0 599 469 287
Heavy Vehicles (%) 2% 3% 6% 3% 1% 1%
Turn Type Prot Perm NA NA pm+ov
Protected Phases 4 2 6 4
Permitted Phases 2 6
Actuated Green, G (s) 16.4 235 235 399
Effective Green, g (s) 174 245 245 419
Actuated g/C Ratio 0.24 033 033 057
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 781 903 606 966
v/s Ratio Prot c0.14 c0.26 007
v/s Ratio Perm 0.22 0.12
v/c Ratio 0.59 066 077 030
Uniform Delay, d1 24.9 209 220 8.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 1.8 6.1 0.2
Delay {s) 26.1 228 281 8.3
Level of Service c c c A
Approach Delay (s) 26.1 228 206
Approach LOS C C C
Intersection Summary

HCM 2000 Control Defay 227 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 734 Sum of lost time (s) 10.0
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 10 Report
AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26PMNB.syn



2027 Build 1: ElIm Street & Church Street
Weekday Morning Peak Hour

ol Ju et X
Lane Grolip SEL SER NEL NET SWT SWR 29
Lane Configurations bl 44 4 o
Traffic Volume {vph) 240 33 19 305 594 865
Future Volume (vph) 240 33 19 305 594 865
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 11 1 11 1 k!
Storage Length (ft) 0 230 110 100
Storage Lanes 2 1 0 1
Taper Length (ft) 25 25
Right Turn on Red No No
Link Speed (mph) 30 30 30
Link Distance (ft) 618 598 325
Travel Time (s) 14.0 13.6 74
Peak Hour Factor 079 079 08 08 093 093
Heavy Vehicles (%) 2% 0% 6% 3% 1% 1%
Shared Lane Traffic (%)
Lane Group Flow (vph) 346 0 0 369 639 930
Turn Type Prot Perm NA NA pm+ov
Protected Phases 4 2 6 4 9
Permitted Phases 2 6
Detector Phase 4 2 2 6 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 1.0
Minimum Split (s) 17.0 200 200 200 170 230
Total Split (s) 30.0 360 360 360 300 230
Total Split (%) 33.7% 404% 404% 404% 33.7%  26%
Maximum Green (s) 25.0 310 310 310 250 210
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 0.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 40 40 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 30 3.0 3.0 3.0
Recall Mode Min Min Min Min Min Ped
Walk Time (s) 7.0
Flash Dont Walk (s) 14.0
Pedestrian Calls (#/hr) 3
v/c Ratio 0.41 038 094 088
Control Delay 27.3 217 503 230
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 27.3 217 503 230
Queue Length 50th (ft) 78 80 349 341
Queue Length 95th (ft) 100 116 #574  #692
Internal Link Dist (ft) 538 518 245
Turn Bay Length (ft) 100
Base Capacity (vph) 1013 968 688 1129
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0

Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMBU.syn



2027 Build 1: Elm Street & Church Street
Weekday Morning Peak Hour
i B R A S
Lane Group SEL  SER NEL NET SWT SWR @9
Reduced v/c Ratio 0.34 038 093 082
Intersection Summary
Area Type: Other

Cycle Length: 89

Actuated Cycle Length: 84.9

Natural Cycle: 80

Confrol Type: Actuated-Uncoordinated

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

Splits and Phases:  1: Elm Street & Church Street
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Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMBU.syn



2027 Build 1: ElIm Street & Church Street
Weekday Morning Peak Hour

Rl S P A S
Movement SEL  SER NEL NET SWT SWR
Lane Configurations b i 44 4 "
Traffic Volume (vph) 240 33 19 305 594 865
Future Volume (vph) 240 33 19 305 594 865
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 11 " 11 11 11 1
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 095 100 1.00
Frt 0.98 100 100 085
Flt Protected 0.96 100 100 1.00
Satd. Flow (prot) 3293 3372 1818 1546
Flt Permitted 0.96 076 1.00 1.00
Satd. Flow (perm) 3293 2557 1818 1546
Peak-hour factor, PHF 079 079 088 088 093 093
Adj. Flow (vph) 304 42 22 347 639 930
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 346 0 0 369 639 930
Heavy Vehicles (%) 2% 0% 6% 3% 1% 1%
Turn Type Prot Perm NA NA pm+ov
Protected Phases 4 2 6 4
Permitted Phases 2 6
Actuated Green, G (s) 20.9 309 309 518
Effective Green, g (s) 21.9 319 319 538
Actuated g/C Ratio 0.26 038 038 063
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 849 960 683 1052
v/s Ratio Prot 0.11 c0.35 ¢0.23
v/s Ratio Perm 0.14 0.37
v/c Ratio 0.41 038 094 088
Uniform Delay, d1 26.1 193 255 130
Progression Factor 1.00 1.00 100 1.00
Incremental Delay, d2 0.3 0.3 20.1 9.0
Delay (s) 26.4 196 456 219
Level of Service C B D C
Approach Delay (s) 26.4 196 316
Approach LOS C B C
Intersection Summary
HCM 2000 Control Delay 289 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 84.9 Sum of lost time (s) 10.0
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMBU.syn



2027 Build 1: Elm Street & Church Street
Weekday Evening Peak Hour

i B B SR S
Lane Group SEL SER NEL NET SWT SWR 29
Lane Configurations bl 44 4 f"
Traffic Volume (vph) 399 34 34 518 461 309
Future Volume (vph) 399 34 34 518 461 309
Lane Util. Factor 097 095 095 09 100 1.00
Frt 0.988 0.850
Flt Protected 0.956 0.997
Satd. Flow (prot) 3297 0 0 3372 1818 1546
Flt Permitted 0.956 0.791
Satd. Flow (perm) 3297 0 0 2675 1818 1548
Satd. Flow (RTOR)
Adj. Flow (vph) 443 38 37 569 485 325
Lane Group Flow (vph) 481 0 0 606 485 325
Turn Type Prot Perm NA NA pm+ov
Protected Phases 4 2 6 4 9
Permitted Phases 2 6
Detector Phase 4 2 2 6 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 1.0
Minimum Split (s) 17.0 200 200 200 170 230
Total Split (s) 30.0 360 360 360 300 230
Total Split (%) 33.7% 404% 404% 404% 337%  26%
Maximum Green (s) 25.0 310 310 310 250 210
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 20
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 0.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min Min Min Min Ped
Walk Time (s) 7.0
Flash Dont Walk (s) 14.0
Pedestrian Calls (#/hr) 3
v/c Ratio 0.61 067 079 033
Control Delay 295 256 332 7.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 295 256 332 7.0
Queue Length 50th (ft) 105 124 199 60
Queue Length 95th (ft) 162 201 348 97
Internal Link Dist (ft) 538 518 245
Turn Bay Length (ft) 100
Base Capacity (vph) 1169 1167 793 1155
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.41 052 061 028

Intersection Summary

Cycle Length: 89

Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMBU.syn



2027 Build
Weekday Evening Peak Hour

1: Elm Street & Church Street

Actuated Cycle Length: 74.9
Natural Cycle: 60
Control Type: Actuated-Uncoordinated

Splits and Phases:  1: Elm Street & Church Street
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Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMBU.syn



2027 Build 1: Elm Street & Church Street
Weekday Evening Peak Hour

)Y ox X
Movement SEL SER NEL NET SWT SWR
Lane Configurations W 44 4 'l
Traffic Volume (vph) 399 34 34 518 461 309
Future Volume (vph) 399 34 34 518 461 309
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 1 1 11 11 11 1
Total Lost time (s) 40 4.0 4,0 4.0
Lane Util. Factor 0.97 095 100 1.00
Frt 0.99 1.00 1.00 0385
Flt Protected 0.96 1.00 100 1.00
Satd. Flow (prot) 3297 3372 1818 1546
Flt Permitted 0.96 079 100 100
Satd. Flow (perm) 3297 2675 1818 1546
Peak-hour factor, PHF 090 09 091 091 095 095
Adj. Flow (vph) 443 38 37 569 485 325
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 481 0 0 606 485 325
Heavy Vehicles (%) 2% 3% 6% 3% 1% 1%
Turn Type Prot Perm NA NA pm+ov
Protected Phases 4 2 6 4
Permitted Phases 2 6
Actuated Green, G (s) 16.9 243 243 412
Effective Green, g (s) 179 253 253 432
Actuated g/C Ratio 0.24 034 034 058
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 790 905 615 976
v/s Ratio Prot c0.15 c0.27 008
v/s Ratio Perm 0.23 0.13
v/c Ratio 0.61 067 079 033
Uniform Delay, d1 25.3 211 223 8.2
Progression Factor 1.00 100 1.00 100
Incremental Delay, d2 1.3 1.9 6.7 0.2
Delay (s) 26.6 230 289 8.4
Level of Service c c c A
Approach Delay (s) 26.6 230 207
Approach LOS c c C
Intersection Summary
HCM 2000 Control Delay 229 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 747 Sum of lost time (s) 10.0
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

AJA/Vanasse & Assoc.,, Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMBU.syn



Elm Street at Middle Street




2019 Existing

Weekday Morning Peak Hour

2: Elm Street & Middle Street

n t .l ) A KXY
Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations b & I 4 a4
Traffic Volume (vph) 333 0 235 0 0 0 0 320 109 139 997 0
Future Volume {vph) 333 0 235 0 0 0 0 320 109 139 997 0
Lane Util. Factor 095 095 100 100 100 100 095 095 09 095 095 095
Frt 0.870 0.962
Fit Protected 0.950 0.993 0.994
Satd. Flow (prot) 1641 1480 0 0 2027 0 0 3267 0 0 3422 0
Flt Permitted 0.757 0.958 0.770
Satd. Flow (perm) 1308 1428 0 0 2027 0 0 3267 0 0 2651 0
Satd. Flow (RTOR) 182 29
Adj. Flow (vph) 351 0 247 0 0 0 0 333 114 149 1072 0
Lane Group Flow (vph) 312 286 0 0 0 0 0 447 0 0 122 0
Turn Type Perm NA NA pm-+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8
Detector Phase 2 2 6 6 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 40 4.0 5.0 4.0
Minimum Split (s) 120 120 120 120 120 120 130 120
Total Split (s) 340 340 340 340 400 400 50.0 90.0
Total Split (%) 22.5% 22.5% 22.5% 22.5% 26.5% 26.5% 33.1% 59.6%
Maximum Green (s) 260 260 260 260 320 320 420 820
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lost Time Adjust (s) -4.0 0.0 -4.0 -4.0 4.0
Total Lost Time (s) 4.0 8.0 4.0 4.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Min  C-Min None None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio 070 050 0.24 0.81
Control Delay 533 201 15.2 40.7
Queue Delay 0.0 0.1 0.0 8.0
Total Delay 533 202 15.3 48.7
Queue Length 50th (ft) 269 78 100 616
Queue Length 95th (ft) #600 224 135 744
Internal Link Dist (ft) 325 47 230 157
Turn Bay Length (ft)
Base Capacity (vph) 445 572 1877 1521
Starvation Cap Reductn 0 0 0 270
Spillback Cap Reductn 0 24 147 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.70 052 0.26 0.98
Intersection Summary
Cycle Length: 151
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\1SAMEX.syn



2019 Existing

Weekday Morning Peak Hour

2: Elm Street & Middle Street

Lane Group

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)
Satd. Flow (RTOR)
Adj. Flow (vph)

Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yeliow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

Flash Dont Walk (s)
Pedestrian Calls (#/hr)
vic Ratio

Control Delay

Queue Delay

Total Delay

Queue Length 50th (ft)
Queue Length 95th (ft)
Intemal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

5.0
270
27.0
18%
25.0

20

0.0

3.0
None
5.0
20.0

Lanes, Volumes, Timings

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\19AMEX syn



2019 Existing
Weekday Morning Peak Hour

2: Elm Street & Middle Street

Actuated Cycle Length: 151

Offset: 0 (0%), Referenced to phase 4:NETL, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

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

Splits and Phases:  2: Elm Street & Middle Street
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Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\19AMEX syn



2019 Existing 2: EIm Street & Middle Street
Weekday Morning Peak Hour

P A 2 T S R S S A S

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations % & & 4P i S

Traffic Volume (vph) 333 0 235 0 0 0 0 320 109 139 997 0
Future Volume (vph) 333 0 235 0 0 0 0 320 109 139 997 0
tdeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1800 1900
Lane Width 11 11 11 14 14 14 12 11 11 11 11 12
Total Lost time (s) 4.0 8.0 4.0 40

Lane Util. Factor 095 095 0.95 0.95

Frt 1.00 087 0.96 1.00

Fit Protected 095 099 1.00 0.99

Satd. Flow (prot) 1641 1481 3266 3422

Flt Permitted 076 096 1.00 0.77

Satd. Flow (perm) 1308 1428 3266 2652
Peak-hour factor, PHF 095 095 095 025 025 025 09 09 09 093 093 093
Adj. Flow (vph) 351 0 247 0 0 0 0 333 114 149 1072 0
RTOR Reduction (vph) 0 125 0 0 0 0 0 13 0 0 0 0
Lane Group Flow (vph) 312 161 0 0 0 0 0 434 0 0 1221 0
Heavy Vehicles (%) 1% 0% 2% 0% 0% 0% 0% 2% 5% 4% 1% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8

Actuated Green, G (s) 474 474 80.6 80.6
Effective Green, g (s) 514 474 84.6 84.6
Actuated g/C Ratio 034 0.31 0.56 0.56
Clearance Time (s) 8.0 8.0 8.0 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 445 448 1829 1485

v/s Ratio Prot 0.13

v/s Ratio Perm c0.24 0.1 c0.46

v/c Ratio 070 0.36 0.24 0.82

Uniform Delay, d1 431 401 16.8 271
Progression Factor 1.00 1.00 1.00 1.39
Incremental Delay, d2 49 05 0.3 3.3

Delay (s) 481 406 17.1 411

Level of Service D D B D
Approach Delay (s) 445 0.0 171 411
Approach LOS D A B D
Intersection Summary

HCM 2000 Control Delay 37.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 151.0 Sum of lost time (s) 220

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 10 Report
AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\19AMEX.syn



2019 Existing

Weekday Evening Peak Hour

2: Elm Street & Middle Street

" A S S A ST TR S
Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations N & &> 41 P S
Traffic Volume (vph) 122 0 219 0 0 1 0 586 237 395 554 0
Future Volume (vph) 122 0 219 0 0 1 0 586 237 395 554 0
Lane Util. Factor 095 095 100 100 100 100 095 095 095 095 08 095
Frt 0.858 0.865 0.957
Flt Protected 0.950 0.997 0.980
Satd. Flow (prot) 1658 1451 0 0 1753 0 0 3316 0 0 3406 0
Flt Permitted 0.755 0.983 *0.544
Satd. Flow (perm) 1317 1431 0 0 1753 0 0 3316 0 0 1891 0
Satd. Flow (RTOR) 238 486 38
Adj. Flow (vph) 133 0 238 0 0 4 0 617 249 439 616 0
Lane Group Flow (vph) 120 251 0 0 4 0 0 866 0 0 1055 0
Turn Type Perm NA NA NA pm+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 8 4 8
Detector Phase 2 2 6 6 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 40 4.0 4.0 4.0 40 5.0 4.0
Minimum Split (s) 120 120 120 120 120 120 130 120
Total Split (s) 340 340 340 340 400 400 50.0 90.0
Total Split (%) 22.5% 22.5% 22.5% 22.5% 26.5% 26.5% 33.1% 59.6%
Maximum Green (s) 260 260 260 26.0 320 320 420 820
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lost Time Adjust (s) 4.0 0.0 4.0 -4.0 -4.0
Total Lost Time (s) 4.0 8.0 4.0 4.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recalt Mode None None None None C-Min C-Min None None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio 060 0.65 0.01 0.34 0.73
Control Delay 718 164 0.0 7.9 19.6
Queue Delay 0.0 1.9 0.0 0.1 0.5
Total Delay 718 183 0.0 8.0 20.1
Queue Length 50th (ft) 117 12 0 101 255
Queue Length 95th (ft) 183 103 0 292 #712
Internal Link Dist (ft) 325 47 230 157
Turn Bay Length (ft)
Base Capacity (vph) 261 443 737 2529 1436
Starvation Cap Reductn 0 0 0 0 109
Spillback Cap Reductn 0 85 0 613 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 046 0.70 0.01 0.45 0.80
Intersection Summary
Cycle Length: 151
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\19PMEX syn



2019 Existing

Weekday Evening Peak Hour

2: Elm Street & Middle Street

Lane Group

@9

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Lane Util. Factor

Frt

Fit Protected

Satd. Flow (prot)

Flt Permitted * -

Satd. Flow (perm)
Satd. Flow (RTOR)
Adj. Flow (vph)

Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimuni Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio

Control Delay

Quéeue Delay

Total Delay

Queue Length 50th (f)
Queue Length 95th (ft)
Intemal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

5.0
27.0
27.0
18%
25.0

2.0

0.0

3.0
None
5.0
20.0

Lanes, Volumes, Timings

AJA/NVanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\19PMEX.syn



2019 Existing
Weekday Evening Peak Hour

2: Elm Street & Middle Street

Actuated Cycle Length: 151

Offset: 0 (0%), Referenced to phase 4:NETL, Start of Green

Naturat Cycle: 90

Control Type: Actuated-Coordinated

* User Entered Value

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

Splits and Phases:  2: Elm Street & Middle Street

fo Hosw) ¢ o khos
34s | 40 s ] 50s | s |
l 06 / OB
345 | 5 |
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\19PMEX.syn



2019 Existing

Weekday Evening Peak Hour

2: EIm Street & Middle Street

n t .l ) o aa ¢ XY
Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations b & & S 4P
Traffic Volume (vph) 122 0 219 0 0 1 0 586 237 395 554 0
Future Volume (vph) 122 0 219 0 0 1 0 586 237 395 554 0
Ideat Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 1 14 14 14 12 11 11 11 11 12
Total Lost time (s) 4.0 8.0 4.0 4.0 4.0
Lane Util. Factor 095 09 1.00 0.95 0.95
Frt 1.00 0.86 0.86 0.96 1.00
Flt Protected 095 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1658 1452 1753 3316 3404
Flt Permitted 076 098 1.00 1.00 0.54
Satd. Flow (perm) 1318 1431 1753 3316 1891
Peak-hour factor, PHF 092 092 092 025 025 025 09 095 09 090 080 090
Adj. Flow (vph) 133 0 238 0 0 4 0 617 249 439 616 0
RTOR Reduction {vph) 0 208 0 0 3 0 0 10 0 0 0 0
Lane Group Flow (vph) 120 43 0 0 1 0 0 856 0 0 1055 0
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 0% 1% 0% 1% 0% 0%
Turn Type Perm NA NA NA pm+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 188 188 18.8 109.2 109.2
Effective Green, g (s) 228 188 228 113.2 113.2
Actuated g/C Ratio 015 012 0.15 0.75 0.75
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) 199 178 264 2485 1417
v/s Ratio Prot 0.00 0.26
v/s Ratio Perm c0.09 0.3 c0.56
vic Ratio 060 024 0.00 0.34 0.74
Uniform Delay, d1 599  59.6 54.4 6.4 10.7
Progression Factor 1.00  1.00 1.00 1.00 1.25
Incremental Delay, d2 5.1 0.7 0.0 04 1.9
Delay (s) 649 603 54.4 6.8 15.3
Level of Service E E D A B
Approach Delay (s) 61.8 b4.4 6.8 15.3
Approach LOS E D A B
Intersection Summary
HCM 2000 Control Delay 19.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 151.0 Sum of lost time (s) 220
Intersection Capacity Ultilization 80.7% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
HCM Signalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\19PMEX.syn



2027 No Build 2: Elm Street & Middle Street
Weekday Morning Peak Hour

N S T A %
Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWI SWR
Lane Configurations % & & 41 4
Traffic Volume (vph) 368 0 260 0 0 0 0 355 120 154 1102 0
Future Volume (vph) 368 0 260 0 0 0 0 355 120 154 1102 0
Lane Util. Factor 095 095 100 100 100 100 095 095 095 095 095 09
Frt 0.869 0.962
Fit Protected 0.950 0.994 0.994
Satd. Flow (prot) 1641 1479 0 0 2027 0 0 3267 0 0 3422 0
Fit Permitted 0.757 0.962 0.751
Satd. Flow (perm) 1308 1432 0 0 2027 0 0 3267 0 0 2585 0
Satd. Flow (RTOR) 202 29
Adj. Flow (vph) 387 0 274 0 0 0 0 370 125 166 1185 0
Lane Group Flow (vph) 348 313 0 0 0 0 0 495 0 0 1351 0
Turn Type Perm NA NA pm-+pt NA
Protected Phases 2 ] 4 3 8
Permitted Phases 2 6 4 8
Detector Phase 2 2 6 6 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0
Minimum Split (s) 120 120 120 120 120 120 130 120
Total Sptit (s) 340 340 340 340 400 400 500 90.0
Total Split (%) 22.5% 22.5% 225% 22.5% 26.5% 26.5% 33.1% 59.6%
Maximum Green (s) 260 260 260 260 320 320 420 820
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lost Time Adjust (s) -4.0 0.0 4.0 -4.0 -4.0
Total Lost Time (s) 4.0 8.0 4.0 40 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None C-Min  C-Min None  None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio 0.78 053 0.26 0.92
Control Delay 575 198 15.8 48.9
Queue Delay 0.0 03 0.1 34.6
Total Delay 575 201 15.9 83.4
Queue Length 50th (ft) 305 84 117 742
Queue Length 95th (ft) #684 241 152 #823
Internal Link Dist (ft) 325 47 230 157
Turn Bay Length (ft)
Base Capacity (vph) 446 589 1873 1472
Starvation Cap Reductn 0 0 0 213
Spillback Cap Reductn 0 47 363 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.78 058 0.33 1.07
Intersection Summary
Cycle Length: 151
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26AMNB.syn



2027 No Build

Weekday Morning Peak Hour

2: Elm Street & Middle Street

Lane Group

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)
Satd. Flow (RTOR)
Adj. Flow (vph)

Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio

Control Delay

Queue Delay

Total Delay

Queue Length 50th (i)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

5.0
27.0
27.0
18%
25.0

20

0.0

3.0
None
5.0
20.0

Lanes, Volumes, Timings

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMNB.syn



2027 No Build
Weekday Morning Peak Hour

2: Elm Street & Middle Street

Actuated Cycle Length: 151

Offset: 0 (0%), Referenced to phase 4:NETL, Start of Green

Natural Cycle: 150

Control Type: Actuated-Coordinated

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

Splits and Phases:  2: Eim Street & Middle Street

h
j 32 L Xoa R) ( @23
s 1 40s L'Jﬂh ' |
l [9]5] ?KGS
B4s | |
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\26AMNB.syn



2027 No Build 2: EIm Street & Middle Street
Weekday Morning Peak Hour

5 b L P aad XY

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWI SWR
Lane Configurations % & & S i S

Traffic Volume (vph) 368 0 260 0 0 0 0 355 120 154 1102 0
Future Volume (vph) 368 0 260 0 0 0 0 355 120 154 1102 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 1 11 14 14 14 12 11 11 1 " 12
Total Lost time (s) 4.0 8.0 4.0 4.0

Lane Util. Factor 095 095 0.95 0.95

Frt 1.00 087 0.96 1.00

Flt Protected 095 099 1.00 0.99

Satd. Flow (prot) 1641 1479 3267 3422

Fit Permitted 076 0.9 1.00 0.75

Satd. Flow (perm) 1308 1431 3267 2586
Peak-hour factor, PHF 095 095 095 025 025 025 096 096 09 093 093 093
Adj. Flow (vph) 387 0 274 0 0 0 0 370 125 166 1185 0
RTOR Reduction {vph) 0 138 0 0 0 0 0 13 0 0 0 0
Lane Group Flow (vph) 348 175 0 0 0 0 0 482 0 0 1351 0
Heavy Vehicles (%) 1% 0% 2% 0% 0% 0% 0% 2% 5% 4% 1% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8

Actuated Green, G (s) 476 476 80.4 80.4
Effective Green, g (s) 516 476 84.4 84.4
Actuated g/C Ratio 034 032 0.56 0.56
Clearance Time (s) 8.0 8.0 8.0 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 446 451 1826 1445

v/s Ratio Prot 0.15

v/s Ratio Perm c0.27 012 c0.52

vic Ratio 078 039 0.26 0.93

Uniform Delay, d1 446 403 17.2 30.8
Progression Factor 1.00 1.00 1.00 1.34
Incremental Delay, d2 8.6 0.6 04 9.9

Delay (s) 532 409 176 51.2

Level of Service D D B D
Approach Delay (s) 474 0.0 17.6 51.2
Approach LOS D A B D
Intersection Summary

HCM 2000 Control Delay 43.5 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 151.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 80.1% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 10 Report
AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26AMNB.syn



2027 No Build 2: EIm Street & Middle Street
Weekday Evening Peak Hour

S A T S R B T A
Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations % & & 41 41
Traffic Volume (vph) 134 0 242 0 0 1 0 648 262 436 614 0
Future Volume (vph) 134 0 242 0 0 1 0 648 262 436 614 0
Lane Util. Factor 095 095 100 100 100 100 095 095 095 09 09 095
Frt 0.858 0.885 0.957
Flt Protected 0.950 0997 0.980
Satd. Flow (prot) 1658 1451 0 0 1753 0 0 3316 0 0 3406 0
Flt Permitted 0.755 0.982 *0.528
Satd. Flow (perm) 1317 1430 0 0 1753 0 0 3316 0 0 1835 0
Satd. Flow (RTOR) 263 460 38
Adj. Flow (vph) 146 0 263 0 0 4 0 682 276 484 682 0
Lane Group Flow (vph) 131 278 0 0 4 0 0 958 0 0 1166 0
Turn Type Perm NA NA NA pm+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8
Detector Phase 2 2 6 6 4 4 3 8
Switch Phase
Minimum Initial (s) 40 4.0 4.0 4.0 4.0 4.0 5.0 4.0
Minimum Split (s) 120 120 120 120 120 120 13.0 120
Total Split (s) 340 340 340 340 400 400 50.0 90.0
Total Split (%) 22.5% 22.5% 22.5% 22.5% 26.5% 26.5% 33.1% 59.6%
Maximum Green (s) 260 26.0 260 260 320 320 420 820
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30
All-Red Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lost Time Adjust (s) -4.0 0.0 -4.0 4.0 -4.0
Total Lost Time (s) 4.0 8.0 4.0 40 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 30 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None C-Min  C-Min None  None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
vic Ratio 063 067 0.01 0.38 0.84
Control Detay 721 16.1 00 8.6 241
Queue Delay 0.0 3.2 0.0 0.2 28
Total Delay 72.1 19.3 0.0 8.8 26.9
Queue Length 50th (ft) 128 13 0 123 257
Queue Length 95th (ft) 198 1M 0 334 #851
Internal Link Dist (ft) 325 47 230 157
Turn Bay Length (ft)
Base Capacity (vph) 261 463 716 2505 1381
Starvation Cap Reductn 0 0 0 0 125
Spillback Cap Reductn 0 104 0 680 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 050 077 0.01 0.52 0.93
Intersection Summary.
Cycle Length: 151
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\26PMNB.syn



2027 No Build

Weekday Evening Peak Hour

2: Elm Street & Middle Street

Lane Group

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Lane Util. Factor -

Frt

Fit Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)
Satd. Flow (RTOR)
Adj. Flow (vph)

Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Detector Phase

Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

Flash Dont Walk (s)
Pedestrian Calls (#/hr)
vlc Ratio

Control Delay

Queue Delay

Total Delay

Qusue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

5.0
27.0
27.0
18%
25.0

20

0.0

3.0
None
5.0
20.0

Lanes, Volumes, Timings

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMNB.syn



2027 No Build
Weekday Evening Peak Hour

2: Elm Street & Middle Street

Actuated Cycle Length: 151

Offset: 0 (0%), Referenced to phase 4:NETL, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

* User Entered Value

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

Splits and Phases:  2: EIm Street & Middle Street

TDZ /‘EH (R} ( 73 .*i-gg

s [ o I 'J’m: ] | s |
l [5]5] #{ 28

[34s | 5 T

Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\26PMNB.syn



2027 No Build

Weekday Evening Peak Hour

2: Elm Street & Middle Street

LR . A T B A B SRR A
Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations N & & 4h . S
Traffic Volume (vph) 134 0 242 0 0 1 0 648 262 436 614 0
Future Volume (vph) 134 0 242 0 0 1 0 648 262 436 614 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 1 " 11 14 14 14 12 1 " 11 11 12
Total Lost time (s) 4.0 8.0 40 4.0 4.0
Lane Util. Factor 095 095 1.00 0.95 0.95
Frt 1.00 086 0.86 0.96 1.00
Flt Protected 095 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1658 1452 1753 3315 3405
Flt Permitted 076  0.98 1.00 1.00 0.53
Satd. Flow {perm) 1318 1430 1753 3315 1835
Peak-hour factor, PHF 092 092 092 025 025 025 095 095 095 090 080 090
Adj. Flow (vph) 146 0 263 0 0 4 0 682 276 484 682 0
RTOR Reduction {vph) 0 228 0 0 3 0 0 10 0 0 0 0
Lane Group Flow (vph) 131 50 0 0 1 0 0 948 0 0 1166 0
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 0% 1% 0% 1% 0% 0%
Turn Type Perm NA NA NA pm+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 199 199 19.9 108.1 108.1
Effective Green, g (s) 239 199 239 112.1 1121
Actuated g/C Ratio 016 013 0.16 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {(vph) 208 188 277 2461 1362
v/s Ratio Prot 0.00 0.29
v/s Ratio Perm c0.10  0.03 c0.64
vic Ratio 063 026 0.00 0.39 0.86
Uniform Delay, d1 594 590 53.5 7.0 13.7
Progression Factor 1.00 1.00 1.00 1.00 1.20
Incremental Delay, d2 5.9 0.8 0.0 0.5 47
Delay (s) 653 597 53.5 75 21.2
Level of Service E E D A C
Approach Delay (s) 61.5 53.5 7.5 21.2
Approach LOS E D A C
Intersection Summary
HCM 2000 Control Delay 22.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 151.0 Sum of lost time (s) 22.0
fntersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
HCM Signalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., inc. S:\Jobs\8382\Analysis\26PMNB.syn



2027 Build 2: Elm Street & Middle Street
Weekday Morning Peak Hour

n trw oA ¢ KXY
Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations % & 3 S i N
Traffic Volume (vph) 368 0 288 0 0 0 0 406 120 163 1117 0
Future Volume (vph) 368 0 288 0 0 0 0 406 120 163 1117 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 1 11 14 14 14 12 1 1" 1 11 12
Storage Length (ft) 0 60 0 0 0 0 0 0
Storage Lanes 1 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 30 30 30
Link Distance (ft) 405 127 310 237
Travel Time (s) 9.2 29 7.0 54
Peak Hour Factor 0905 095 095 025 025 025 09 09 096 093 093 093
Heavy Vehicles (%) 1% 0% 2% 0% 0% 0% 0% 2% 5% 4% 1% 0%
Shared Lane Traffic (%) 10%
Lane Group Flow (vph) 348 342 0 0 0 0 0 548 0 0 1376 0
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8
Detector Phase 2 2 6 6 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0
Minimum Split (s) 120 120 120 120 120 120 13.0 120
Total Split (s) 340 340 40 340 400  40.0 50.0 90.0
Total Split (%) 22.5% 22.5% 22.5% 22.5% 26.5% 26.5% 331% 59.6%
Maximum Green (s) 260 26.0 260 260 320 320 420 820
Yellow Time (s) 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lost Time Adjust (s) -4.0 0.0 -4.0 -4.0 -4.0
Total Lost Time (s) 40 8.0 40 40 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None C-Min  C-Min None  None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio 0.78 057 0.29 0.96
Control Delay 575 197 16.5 56.3
Queue Delay 0.0 0.5 0.1 42.3
Total Delay 575 202 16.5 98.7
Queue Length 50th (/) 305 91 135 757
Queue Length 95th (ft) #0684  #281 171 #3876
Internal Link Dist {ft) 325 47 230 157
Turn Bay Length (ft)
Base Capacity (vph) 446 605 1880 1427
Starvation Cap Reductn 0 0 0 203
Spiliback Cap Reductn 0 57 379 0
Storage Cap Reductn 0 0 0 0
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26AMBU.syn



2027 Build

Weekday Morning Peak Hour

2: Elm Street & Middle Street

Lane Group

@9

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes

Taper Length (ft)

Right Turn on Red
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Detector Phase

Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio

Control Delay

Queue Delay

Total Delay

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn

5.0
27.0
27.0
18%
25.0

2.0

0.0

3.0
None
5.0
20.0

Lanes, Volumes, Timings

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMBU.syn



2027 Build 2: Elm Street & Middie Street
Weekday Morning Peak Hour

n b« L R ¢ XY
Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Reduced v/c Ratio 078 062 0.37 1.12
Intersection Summary
Area Type: Other

Cycle Length: 151

Actuated Cycle Length: 151

Offset: 0 (0%), Referenced to phase 4:NETL, Start of Green
Natural Cycle: 150

Control Type: Actuated-Coordinated

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:  2: Elm Street & Middle Street

TQZ
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Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMBU.syn



2027 Build 2: Elm Street & Middle Street
Weekday Morning Peak Hour

PR A 2 T R A S S A S

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations b1 & ey o 4P

Traffic Volume (vph) 368 0 288 0 0 0 0 406 120 163 1117 0
Future Volume (vph) 368 0 288 0 0 0 0 406 120 163 1117 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 1 14 14 14 12 1" 11 11 11 12
Total Lost time (s) 40 8.0 40 4,0

Lane Util. Factor 0.95 095 0.95 0.95

Frt 1.00 087 0.97 1.00

Flt Protected 095 099 1.00 0.99

Satd. Flow (prot) 1641 1477 3282 3420

Flt Permitted 076 096 1.00 0.73

Satd. Flow (perm) 1308 1432 3282 2504
Peak-hour factor, PHF 095 095 095 025 025 025 09 096 09 093 093 093
Adj. Flow (vph) 387 0 303 0 0 0 0 423 125 176 1201 0
RTOR Reduction {vph) 0 153 0 0 0 0 0 11 0 0 0 0
Lane Group Flow {vph) 348 189 0 0 0 0 0 537 0 0 1376 0
Heavy Vehicles (%) 1% 0% 2% 0% 0% 0% 0% 2% 5% 4% 1% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8

Actuated Green, G (s) 476 476 80.4 80.4
Effective Green, g (s) 516 476 84.4 84.4
Actuated g/C Ratio 0.3 032 0.56 0.56
Clearance Time (s) 8.0 8.0 8.0 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 446 451 1834 1399

v/s Ratio Prot 0.16

v/s Ratio Perm c0.27 013 c0.55

v/c Ratio 0.78 042 0.29 0.98

Uniform Delay, d1 446 408 17.6 32.6
Progression Factor 1.00 1.00 1.00 1.36
Incremental Delay, d2 8.6 0.6 04 17.9

Delay (s) 532 414 18.0 62.2

Level of Service D D B E
Approach Delay (s) 474 0.0 18.0 62.2
Approach LOS D A B E
Intersection Summary

HCM 2000 Control Delay 49.0 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 151.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 83.0% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 10 Report
AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26AMBU.syn



2027 Build 2: EIm Street & Middle Street
Weekday Evening Peak Hour

n t .l A ¢ KXY
Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations N & & 4t S
Traffic Volume (vph) 134 0 255 0 0 1 0 671 262 464 665 0
Future Volume (vph) 134 0 255 0 0 1 0 671 262 464 665 0
Lane Util. Factor 095 095 100 100 100 100 095 095 095 095 095 095
Frt 0.858 0.865 0.958
Fit Protected 0.950 0.997 0.980
Satd. Flow (prot) 1658 1451 0 0 1753 0 0 3319 0 0 3406 0
Fit Permitted 0755 0.983 *0.525
Satd. Flow (perm) 1317 1431 0 0 1753 0 0 3319 0 0 1825 0
Satd. Flow (RTOR) 277 439 36
Adj. Flow (vph) 146 0 277 0 0 4 0 706 276 516 739 0
Lane Group Flow (vph) 131 292 0 0 4 0 0 982 0 0 1255 0
Turn Type Perm NA NA NA pm-+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8
Detector Phase 2 2 6 6 4 4 3 8
Switch Phase
Minimum Initial (s) 40 4.0 4.0 4.0 4.0 4.0 5.0 4.0
Minimum Split (s) 120 120 120 120 120 120 130 120
Total Split (s) 340 340 340 340 400 400 50.0 900
Total Split (%) 225% 22.5% 22.5% 22.5% 26.5% 26.5% 331% 59.6%
Maximum Green (s) 260 26.0 260 260 320 320 420 820
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 30 30
All-Red Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lost Time Adjust (s) -4.0 0.0 -4.0 4.0 -4.0
Total Lost Time (s) 40 8.0 4.0 40 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 30 3.0 3.0 3.0 3.0 30
Recall Mode None None None  None C-Min  C-Min None  None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio 0.63 068 0.01 0.39 0.91
Control Delay 721 161 0.0 8.8 29.2
Queue Delay 0.0 35 0.0 02 12.8
Total Delay 721 196 0.0 8.9 42.0
Queue Length 50th (ft) 128 13 0 127 563
Queue Length 95th (ft) 198 113 0 347 m#942
Internal Link Dist (ft) 325 47 230 157
Turn Bay Length (ft)
Base Capacity (vph) 261 A75 700 2507 1373
Starvation Cap Reductn 0 0 0 0 131
Spillback Cap Reductn 0 106 0 648 0
Storage Cap Reductn 0 0 0 0 0
Reduced vic Ratio 050 079 0.01 0.53 1.01

Intersection Summary

Cycle Length: 151

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMBU.syn

Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.



2027 Build

Weekday Evening Peak Hour

2: Elm Street & Middle Street

Lane Group

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Satd. Flow (RTOR)
Adj. Flow (vph)

Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio

Control Delay

Queue Delay

Total Delay

Queue Length 50th (f})
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

5.0
27.0
27.0
18%
25.0

20

0.0

3.0
None
5.0
20.0

Lanes, Volumes, Timings

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMBU.syn



2027 Build
Weekday Evening Peak Hour

2: Elm Street & Middle Street

Actuated Cycle Length: 151

Offset: 0 (0%), Referenced to phase 4:NETL, Start of Green

Natural Cycle: 120

Control Type: Actuated-Coordinated

*  User Entered Value

# 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: Elm Street & Middle Street

A
02 L /@4 (R) ( @3 A‘i-gg
s 40 s | 508 | s |
‘l {81 / o8
| s |
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\26PMBU.syn



2027 Build 2: Elm Street & Middle Street
Weekday Evening Peak Hour

n t .l ) R ¢ XY

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations b & & 41 i S

Traffic Volume (vph) 134 0 255 0 0 1 0 671 262 464 665 0
Future Volume (vph) 134 0 255 0 0 1 0 671 262 464 665 0
Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 1 1 1 14 14 14 12 1 11 11 11 12
Total Lost time (s) 4.0 8.0 40 40 4.0

Lane Util. Factor 095 095 1.00 0.95 0.95

Frt 1.00 0.86 0.86 0.96 1.00

Flt Protected 095 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1658 1451 1753 3319 3405

Flt Permitted 076 098 1.00 1.00 0.53

Satd. Flow (perm) 1318 1431 1763 3319 1825
Peak-hour factor, PHF 092 092 092 025 025 025 095 095 095 09 09 090
Adj. Flow (vph) 146 0 277 0 0 4 0 706 276 516 739 0
RTOR Reduction (vph) 0 240 0 0 3 0 0 9 0 0 0 0
Lane Group Flow (vph) 131 52 0 0 1 0 0 973 0 0 1285 0
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 0% 1% 0% 1% 0% 0%
Turn Type Perm NA NA NA pm+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8

Actuated Green, G (s) 199 199 19.9 108.1 108.1

Effective Green, g (s) 239 199 239 1121 1121
Actuated g/C Ratio 016 013 0.16 0.74 0.74
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 208 188 277 2483 1354

v/s Ratio Prot 0.00 0.29

v/s Ratio Perm c0.10 0.04 c0.69

v/c Ratio 063 027 0.00 0.39 0.93

Uniform Delay, d1 594 590 53.5 71 16.1
Progression Factor 1.00 1.00 1.00 1.00 1.22
Incremental Delay, d2 5.9 0.8 0.0 0.5 8.9

Delay (s) 653 598 53.5 76 28.5

Level of Service E E D A c
Approach Delay (s) 61.5 53.5 7.6 285
Approach LOS E D A c
Intersection Summary

HCM 2000 Control Delay 26.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 151.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 90.3% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 10 Report
AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26PMBU.syn



2027 Build - Mitigated
Weekday Morning Peak Hour

2: Elm Street & Middle Street

LT . A T B B S A
Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations % & & 4P 4P
Traffic Volume (vph) 368 0 288 0 0 0 0 406 120 163 1117 0
Future Volume (vph) 368 0 288 0 0 0 0 406 120 183 1117 0
Lane Util. Factor 095 095 100 100 100 100 095 09 095 095 095 09
Frt 0.867 0.966
Flt Protected 0.950 0.994 0.994
Satd. Flow (prot) 1641 1476 0 0 2027 0 0 3283 0 0 342 0
Flt Permitted 0.757 0.964 0.626
Satd. Flow (perm) 1308 1431 0 0 2027 0 0 3283 0 0 2155 0
Satd. Flow (RTOR) 264 41
Adj. Flow (vph) 387 0 303 0 0 0 0 423 125 175 1201 0
Lane Group Flow (vph) 348 342 0 0 0 0 0 548 0 0 1376 0
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8
Detector Phase 2 2 6 6 4 4 3 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 5.0 4.0
Minimum Split (s) 120 120 120 120 120 120 13.0 120
Total Split (s) 19.0 19.0 190 190 530 53.0 180 710
Total Split (%) 16.2% 16.2% 16.2% 16.2% 45.3% 45.3% 154% 60.7%
Maximum Green (s) 1.0 110 1.0 1.0 450 450 100 63.0
Yellow Time (s) 30 3.0 3.0 3.0 3.0 3.0 3.0 30
All-Red Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lost Time Adjust (s) -4.0 0.0 -4.0 -4.0 -4.0
Total Lost Time (s) 4.0 8.0 4.0 4.0 40
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min None None C-Min  C-Min Min Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio 085 058 0.65 0.86
Control Delay 58.6 151 39.9 25.6
Queue Delay 0.0 0.0 0.0 47.4
Total Delay 586 151 39.9 73.0
Queue Length 50th (ft) 238 44 181 297
Queue Length 95th (ft) #631  #249 223 #661
Internal Link Dist (ft) 325 47 230 157
Turn Bay Length (ft)
Base Capacity (vph) 409 589 1398 1604
Starvation Cap Reductn 0 0 0 377
Spillback Cap Reductn 0 1 15 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 085 0.58 0.40 1.12
Intersection Summary
Cycle Length: 117
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\26AMBM-rev.syn



2027 Build - Mitigated 2: Elm Street & Middle Street
Weekday Morning Peak Hour

L.ane Group @9
Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Lane Util. Factor

Frt

Fit Protected -

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)

Satd. Flow (RTOR)

Adj. Flow (vph)

Lane Group Flow (vph)

Turn Type

Protected Phases 9
Permitted Phases

Detector'Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 27.0
Total Split (s) 21.0
Total Split (%) 23%
Maximum Green (s) 25.0
Yellow Time (s) 20
All-Red Time (s) 0.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 5.0
Flash Dont Walk (s) 20.0
Pedestrian Calls (#/hr) 7
v/c Ratio

Control Delay

Queue Delay

Total Delay

Queue Length 50th (f)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary

Lanes, Volumes, Timings Synchro 10 Report
AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26AMBM-rev.syn



2027 Build - Mitigated
Weekday Morning Peak Hour

2: EIm Street & Middle Street

Actuated Cycle Length: 117

Offset: 4 (3%), Referenced to phase 4:NETL, Start of Green
Natural Cycle: 150

Control Type: Actuated-Coordinated

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:  2: EIm Street & Middle Street

Tﬁz f4 R) { a3 -*i‘gg
s | 53s 1Bs | s |
l a6 ’/ g I

Lanes, Volumes, Timings
AJA/NVanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMBM-rev.syn



2027 Build - Mitigated
Weekday Morning Peak Hour

2: EIm Street & Middle Street

n .l ) xR XY
Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations % & ¢ 4P oy
Traffic Volume (vph) 368 0 288 0 0 0 0 406 120 163 1117 0
Future Volume (vph) 368 0 288 0 0 0 0 406 120 163 1117 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 1 11 11 14 14 14 12 1 11 11 11 12
Total Lost time (s) 4.0 8.0 4.0 40
Lane Util. Factor 095 09 0.95 0.95
Frt 1.00 0.87 0.97 1.00
Flt Protected 095 099 1.00 0.99
Satd. Flow (prot) 1641 1477 3282 3420
Flt Permitted 076 0.9 1.00 0.63
Satd. Flow (perm) 1308 1431 3282 2153
Peak-hour factor, PHF 095 095 095 025 025 025 09 09 09 093 093 093
Adj. Flow (vph) 387 0 303 0 0 0 0 423 125 175 1201 0
RTOR Reduction (vph) 0 190 0 0 0 0 0 31 0 0 0 0
Lane Group Flow (vph) 348 152 0 0 0 0 0 517 0 0 1376 0
Heavy Vehicles (%) 1% 0% 2% 0% 0% 0% 0% 2% 5% 4% 1% 0%
Turn Type Perm NA NA pm+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8
Actuated Green, G (s) 326 326 232 61.4
Effective Green, g (s) 366 326 27.2 65.4
Actuated g/C Ratio 0.31 0.28 0.23 0.56
Clearance Time (s) 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 409 398 762 1573
v/s Ratio Prot 0.16 c0.26
v/s Ratio Perm c0.27 0N c0.23
v/c Ratio 085 038 0.68 0.87
Uniform Delay, d1 376 344 40.9 22.3
Progression Factor 1.00 1.00 1.00 0.79
Incremental Delay, d2 156.5 0.6 48 47
Delay (s) 531 347 457 22.3
Level of Service D C D C
Approach Delay (s) 440 0.0 457 22.3
Approach LOS D A D c
Intersection Summary
HCM 2000 Control Delay 329 HCM 2000 Level of Service @
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 117.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
HCM Signalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\26AMBM-rev.syn



2027 Build - Mitigated
Weekday Evening Peak Hour

2: Elm Street & Middle Street

Y . A T R e S A
Lane Group NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations % & & 4t 41
Traffic Volume {vph) 134 0 255 0 0 1 0 671 262 464 665 0
Future Volume (vph) 134 0 255 0 0 1 0 671 262 464 665 0
Lane Util. Factor 095 095 100 100 100 100 095 095 095 09 09 095
Frt 0.858 0.865 0.958
Flt Protected 0.950 0.997 0.980
Satd. Flow (prot) 1658 1451 0 0 1753 0 0 3319 0 0 3406 0
Flt Permitted 0.755 0.982 *0.525
Satd. Flow (perm) 1317 1429 0 0 1753 0 0 3319 0 0 1825 0
Satd. Flow (RTOR) 277 498 58
Adj. Flow (vph) 146 0 277 0 0 4 0 706 276 516 739 0
Lane Group Flow (vph) 131 292 0 0 4 0 0 982 0 0 1255 0
Turn Type Perm NA NA NA pm-+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8
Detector Phase 2 2 6 6 4 4 3 8
Switch Phase
Minimum Initial (s) 40 4.0 40 4.0 4.0 40 5.0 4.0
Minimum Split (s) 120 120 120 120 120 120 13.0 120
Total Split (s) 20.0 200 200 200 500 50.0 200 70.0
Total Split (%) 171% 17.1% 171% 17.1% 42.7% 42.7% 171% 59.8%
Maximum Green (s) 120 120 120 120 420 420 120 620
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lost Time Adjust (s) -4.0 0.0 -4.0 -4.0 -4.0
Total Lost Time (s) 4.0 8.0 4.0 4.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 30 3.0
Recall Mode Min Min None None C-Min C-Min Min Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio 061 069 0.01 0.61 0.76
Control Delay 58.3 161 0.0 23.7 17.9
Queue Delay 0.0 06 0.0 05 4.2
Total Delay 583 167 0.0 24.2 22.2
Queue Length 50th (ft) 95 10 0 251 12
Queue Length 95th (ft) #202 #1127 0 390 #664
Internal Link Dist (ft) 325 47 230 157
Turn Bay Length (ft)
Base Capacity (vph) 218 428 706 1612 1652
Starvation Cap Reductn 0 0 0 0 316
Spiltback Cap Reductn 0 20 0 247 0
Storage Cap Reductn 0 0 0 0 0
Reduced vic Ratio 060 0.72 0.01 0.72 0.94
Intersection Summary
Cycle Length: 117
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\26PMBM-rev.syn



2027 Build - Mitigated

Weekday Evening Peak Hour

2: Elm Street & Middle Street

Lane Group

@29

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)
Satd. Flow (RTOR)
Adj. Flow (vph)

Lane Group Flow (vph)
Turn Type

Profected Phases
Permitted Phases
Detector Phase

Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio

Control Delay

Queue Delay

Total Delay

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

5.0
27.0
27.0
23%
25.0

20

0.0

3.0
None
5.0
20.0

Lanes, Volumes, Timings

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMBM-rev.syn



2027 Build - Mitigated

Weekday Evening Peak Hour

2: Elm Street & Middle Street

Actuated Cycle Length: 117

Offset: 5 (4%), Referenced to phase 4:NETL, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated

* User Entered Value

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

Splits and Phases:

2: Elm Street & Middle Street

Vs XMoaw)
[20s | 50s 1l
J’ 26 M a8
205 | s
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.
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2027 Build - Mitigated 2: Elm Street & Middle Street
Weekday Evening Peak Hour

n t .l )Y o ¢ ¥ Y

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations % & & 4 i S

Traffic Volume {vph) 134 0 255 0 0 1 0 671 262 464 665 0
Future Volume (vph) 134 0 255 0 0 1 0 671 262 464 665 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 1 14 14 14 12 " 11 11 1 12
Total Lost time (s) 4.0 8.0 4.0 4.0 4.0

Lane Util. Factor 095 095 1.00 0.95 0.95

Frt 1.00 0.86 0.86 0.96 1.00

Flt Protected 095 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1658 1451 1753 3319 3405

Flt Permitted 076 098 1.00 1.00 0.53

Satd. Flow (perm) 1318 1429 1753 3319 1825
Peak-hour factor, PHF 092 092 092 025 025 025 095 095 095 09 09 090
Adj. Flow (vph) 146 0 277 0 0 4 0 706 276 516 739 0
RTOR Reduction (vph) 0 241 0 0 3 0 0 31 0 0 0 0
Lane Group Flow (vph) 131 51 0 0 1 0 0 951 0 0 1255 0
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 0% 1% 0% 1% 0% 0%
Turn Type Perm NA NA NA pm+pt NA
Protected Phases 2 6 4 3 8
Permitted Phases 2 6 4 8

Actuated Green, G (s) 15.1 15.1 15.1 50.2 78.9
Effective Green, g (s) 19.1 15.1 19.1 54.2 82.9
Actuated g/C Ratio 016 013 0.16 0.46 0.71
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 215 184 286 1537 1626

v/s Ratio Prot 0.00 0.29 c0.16

v/s Ratio Perm c0.10  0.04 c0.38

v/c Ratio 061 028 0.00 0.62 0.77

Uniform Delay, d1 455 460 41.0 23.6 1.0
Progression Factor 1.00  1.00 1.00 1.00 0.89
Incremental Delay, d2 48 0.8 0.0 1.9 1.9

Delay (s) 503  46.8 410 25.5 1.7

Level of Service D D D c B
Approach Delay (s) 47.9 41.0 25.5 1.7
Approach LOS D D C B
Intersection Summary

HCM 2000 Control Delay 226 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 117.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 90.3% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 10 Report
AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26PMBM-rev.syn



Elm Street at Old Elm Street, Adams Street and Hawthorn Road




2019 Existing

Weekday Morning Peak Hour

3: Elm Street & Hawthorne Street/Adams Street

> o o AT Sy oa
Lane Group EBL EBT EBR WBL WBT WBR WBR2 SBR2 NEL2 NEL NET NER
Lane Configurations ) i b & if 41
Traffic Volume (vph) 5 18 61 501 63 2 3 13 163 4 302 96
Future Volume (vph) 5 18 61 501 63 2 3 13 153 4 302 96
Lane Util. Factor 100 100 100 095 09 100 100 100 095 095 095 095
Frt 0.850 0.998 0.865 0.974
Flt Protected 0.989 0.950 0.963 0.986
Satd. Flow (prot) 0 1754 1384 1641 1709 0 0 1589 0 0 3299 0
Flt Permitted 0.989 0.739 0.758 0.591
Satd. Flow (perm) 0 1754 1384 1277 1345 0 0 1589 0 0 1977 0
Satd. Flow (RTOR) 108 768 21
Adj. Flow (vph) 6 22 75 557 70 2 3 28 159 4 315 100
Lane Group Flow (vph) 0 28 75 312 320 0 0 28 0 0 578 0
Turn Type Split NA Perm Perm NA Prot custom pm+pt NA
Protected Phases 1 1 2 1 3 7
Permitted Phases 1 2 3 7
Detector Phase 1 1 1 2 2 1 3 3 7
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 5.0 5.0 6.0 5.0 50 5.0
Minimum Split (s) 110 1.0 M0 130 130 11.0 8.0 80 100
Total Split (s) 230 230 230 330 330 230 310 3.0 690
Total Split (%) 152% 152% 152% 21.9% 21.9% 15.2% 205% 20.5% 45.7%
Maximum Green (5) 180 180 180 250 250 180 280 280 640
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 20 20 5.0 5.0 20 0.0 0.0 20
Lost Time Adjust (s) -1.0 -1.0 -4.0 -4.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 40 4.0 4.0
Lead/Lag Leed Lead Lead Lag Lag Lead Lead Lead
Lead-Lag Optimize? Yes  Yes Yes Yes Yes Yes Yes  Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None C-Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls {#/hr)
v/c Ratio 027 041 065 063 0.03 0.64
Control Delay 736 102 486 476 0.1 28.4
Queue Delay 0.0 03 612 607 0.0 27
Total Delay 736 106 1098 108.3 0.1 311
Queue Length 50th (ft) 27 0 270 274 0 137
Queue Length 95th (ft) 56 8 #548  #550 0 326
Internal Link Dist (ft) 107 764 157
Turn Bay Length (ft) 25
Base Capacity (vph) 220 268 481 507 871 925
Starvation Cap Reductn 0 0 0 0 0 230
Spillback Cap Reductn 0 37 249 263 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 013 032 134 1.3 0.03 0.83
Intersection Summary
Cycle Length: 151
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\19AMEX.syn



2019 Existing

Weekday Morning Peak Hour

3: Elm Street & Hawthorne Street/Adams Street

C ¥ <+
Lane Group SWL SWT SWR a9
Lane Configurations 4P
Traffic Volume (vph) 4 574 1
Future Volume (vph) 4 574 1
Lane Util. Factor 095 095 095
Frt
Flt Protected
Satd. Flow (prot) 0 3455 0
Flt Permitted 0.952
Satd. Flow (perm) 0 3290 0
Satd. Flow (RTOR)
Adj. Flow (vph) 4 624 1
Lane Group Flow (vph) 0 629 0
Turn Type Perm NA
Protected Phases 4 9
Permitted Phases 4
Detector Phase 4 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 100  10.0 26.0
Total Spiit (s) 380 380 26.0
Total Split (%) 252% 25.2% 17%
Maximum Green (s) 330 330 240
Yellow Time (s) 3.0 3.0 2.0
All-Red Time (s) 20 20 0.0
Lost Time Adjust (s) -1.0
Total Lost Time (s) 4.0
Lead/Lag Lag Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None None None
Walk Time (s) 5.0
Flash Dont Walk (s) 19.0
Pedestrian Calls (#/hr) 4
v/c Ratio 043
Control Delay 29.2
Queue Delay 0.5
Total Delay 29.7
Queue Length 50th (ft) 199
Queue Length 95th (ft) 282
Internal Link Dist (ft) 274
Turn Bay Length (ft)
Base Capacity (vph) 1478
Starvation Cap Reductn 0
Spillback Cap Reductn 421
Storage Cap Reductn 0
Reduced v/c Ratio 0.60

Intersection Summary

Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\19AMEX.syn



2019 Existing 3: Elm Street & Hawthorne Street/Adams Street
Weekday Morning Peak Hour

Actuated Cycle Length: 151
Offset: 0 (0%), Referenced to phase 7:NETL, Start of Green, Master Intersection
Natural Cycle: 90
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Elm Street & Hawthorne Street/Adams Street
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Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\19AMEX .syn



2019 Existing 3: EIm Street & Hawthorne Street/Adams Street
Weekday Morning Peak Hour

= SR T L A I S SV

Movement EBL EBT EBR WBL WBT WBR WBR2 SBR2 NEL2 NEL NET NER
Lane Configurations ) o % & i 4P

Traffic Volume (vph) 5 18 61 501 63 2 3 13 153 4 302 96
Future Volume (vph) 5 18 61 501 63 2 3 13 153 4 302 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 9 1 12 12 12 1 11 11 11 11
Total Lost time (s) 40 40 4.0 4.0 4,0 4.0

Lane Util. Factor 100 100 095 0.95 1.00 0.95

Frt 100 08 100 1.00 0.86 0.97

Flt Protected 099 100 095 096 1.00 0.99

Satd. Flow (prot) 1755 1384 164t 1709 1589 3300

Flt Permitted 099 100 074 076 1.00 0.59

Satd. Flow (perm) 1755 1384 1277 1345 1589 1977
Peak-hour factor, PHF 081 081 081 09 090 09 09 046 09 096 096 096
Adj. Flow (vph) 6 22 75 557 70 2 3 28 159 4 315 100
RTOR Reduction (vph) 0 0 71 0 0 0 0 26 0 0 12 0
Lane Group Flow (vph) 0 28 4 312 320 0 0 2 0 0 566 0
Heavy Vehicles (%) 0% 0% 5% 1% 2% 0%  33% 0% 0%  25% 1% 5%
Turn Type Split NA Perm Perm NA Prot custom pm+pt NA
Protected Phases 1 1 2 1 3 7
Permitted Phases 1 2 3 7

Actuated Green, G (s) 8.0 80 530 530 8.0 65.2
Effective Green, g (s) 9.0 90 570 570 9.0 66.2
Actuated g/C Ratio 006 006 038 038 0.06 0.44
Clearance Time (s) 5.0 5.0 8.0 8.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Gip Cap (vph) 104 82 482 507 94 866

v/s Ratio Prot c0.02 0.00

v/s Ratio Perm 000 c024 024 c0.29

v/c Ratio 027 005 065 063 0.02 0.65

Uniform Delay, d1 679 670 387 384 66.8 334
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.81
Incremental Delay, d2 14 0.3 3.0 26 0.1 1.7

Delay (s) 693 673 417 410 66.9 28.6

Level of Service E E D D E c
Approach Delay (s) 67.8 413 28.6
Approach LOS E D c
Intersection Summary

HCM 2000 Contro! Delay 35.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 151.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 66.0% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 10 Report
AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\19AMEX .syn



2019 Existing

Weekday Morning Peak Hour

3: Elm Street & Hawthorne Street/Adams Street

L ¥ <
Movement SWL SWT SWR
Lane Configurations 4
Traffic Volume (vph) 4 574 1
Future Volume (vph) 4 574 1
Ideal Flow (vphpl) 1900 1900 1900
Lane Width 1" 1 11
Total Lost time (s) 4.0
Lane Util. Factor 0.95
Frt 1.00
Flt Protected 1.00
Satd. Flow (prot) 3453
Fit Permitted 0.95
Satd. Flow (perm) 3289
Peak-hour factor, PHF 0.92 0.92 0.92
Adj. Flow (vph) 4 624 1
RTOR Reduction {vph) 0 0 0
Lane Group Flow (vph) 0 629 0
Heavy Vehicles (%) 0% 1% 0%
Turn Type Perm NA
Protected Phases 4
Permitted Phases 4
Actuated Green, G (s) 65.2
Effective Green, g (s) 66.2
Actuated g/C Ratio 0.44
Clearance Time (5) 5.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1441
v/s Ratio Prot
v/s Ratio Perm 0.19
v/c Ratio 0.44
Uniform Delay, d1 29.4
Progression Factor 1.00
Incremental Delay, d2 0.2
Delay (s) 29.7
Level of Service C
Approach Delay (s) 297
Approach LOS c
Intersection Summary

HCM Signalized Intersection Capacity Analysis
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\19AMEX.syn



2019 Existing 3: EIm Street & Hawthorne Street/Adams Street

Weekday Evening Peak Hour

A T SR A N A VA
Lane Group EBL EBT EBR WBL WBT WBR2 SBR2 NEL2 NEL NET NER SWL
Lane Configurations d [l % & 'l 4t
Traffic Volume (vph) 34 80 294 224 10 5 5 51 4 522 228 3
Future Volume {vph) 34 80 204 224 10 5 5 51 4 522 228 3
Lane Util. Factor 100 100 100 09 09 100 100 095 095 095 095 095
Frt 0.850 0.994 0.865 0.957
Flt Protected 0.985 0950 0.958 0.997
Satd. Flow (prot) 0 1747 1454 1641 1704 0 1589 0 0 3280 0 0
Fit Permitted 0.985 0.674 0.663 0.870
Satd. Flow (perm) 0 1747 1454 1164 1179 0 1589 0 0 2863 0 0
Satd. Flow (RTOR) 140 87 976 49
Adj. Flow (vph) 39 i 334 277 12 6 8 54 4 555 243 3
Lane Group Flow (vph) 0 130 334 147 148 0 8 0 0 856 0 0
Turn Type Split NA Perm Perm NA Prot custom pm+pt NA Perm
Protected Phases 1 1 2 1 3 7
Permitted Phases 1 2 3 7 4
Detector Phase 1 1 1 2 2 1 3 3 7 4
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10 110 110 130 130 11.0 8.0 80 100 10.0
Total Split (s) 230 230 230 330 330 230 310 310 690 38.0
Total Split (%) 15.2% 152% 152% 21.9% 21.9% 15.2% 20.5% 20.5% 45.7% 25.2%
Maximum Green (s) 180 180 180 250 250 180 280 28.0 640 33.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Afl-Red Time (s) 20 20 20 5.0 5.0 20 0.0 0.0 20 20
Lost Time Adjust (s) -1.0 10 40 40 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag tead Llead Lead Lag Lag lead Lead Lead Lag
Lead-Lag Optimize? Yes Yes  Yes Yes Yes Yes Yes  Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None C-Min None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio 033 076 072 053 0.01 0.61
Control Delay 539 431 787 306 0.0 25.4
Queue Delay 0.0 10 723 115 0.0 1.4
Total Delay 539 441 1509 420 0.0 26.8
Queue Length 50th (ft) 105 181 143 55 0 301
Queue Length 95th (ft) 192 #427 202 109 0 428
Internal Link Dist (ft) 107 764 157
Turn Bay Length (ft) 25
Base Capacity (vph) 398 439 228 300 1116 1408
Starvation Cap Reductn 0 0 0 0 0 339
Spillback Cap Reductn 0 20 17 123 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 033 08 132 084 0.01 0.80
Intersection Summary
Cycle Length: 151
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\19PMEX.syn



2019 Existing

Weekday Evening Peak Hour

3: Elm Street & Hawthorne Street/Adams Street

¥
Lane Group SWT  SWR 29
Lane Configurations 41
Traffic Volume (vph) 431 4
Future Volume (vph) 431 4
Lane Util. Factor 095 0.95
Frt 0.999
Fit Protected
Satd. Flow (prot) 3452 0
Fit Permitted 0.951
Satd. Flow (perm) 3283 0
Satd. Flow (RTOR)
Adj. Flow (vph) 468 4
Lane Group Flow (vph) 475 0
Turn Type NA
Protected Phases 4 ]
Permitted Phases
Detector Phase 4
Switch Phase
Minimum [nitial (s) 5.0 5.0
Minimum Split (s) 10.0 26.0
Total Split (s) 38.0 26.0
Total Split (%) 25.2% 17%
Maximum Green (s) 33.0 240
Yellow Time (s) 30 2.0
All-Red Time (s) 20 0.0
Lost Time Adjust (s) -1.0
Total Lost Time (s) 40
Lead/Lag Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Walk Time (s) 5.0
Flash Dont Walk (s) 19.0
Pedestrian Calls (#/hr) 4
v/c Ratio 0.30
Control Delay 25.0
Queue Delay 0.0
Total Delay 251
Queue Length 50th (ft) 144
Queue Length 95th (ff) 207
Intenal Link Dist (ft) 274
Turn Bay Length (ft)
Base Capacity (vph) 1586
Starvation Cap Reductn 0
Spillback Cap Reductn 126
Storage Cap Reductn 0
Reduced v/c Ratio 0.33

Intersection Summary

Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\19PMEX.syn



2019 Existing 3: EIm Street & Hawthorne Street/Adams Street

Weekday Evening Peak Hour

Actuated Cycle Length: 151
Offset: 0 (0%), Referenced to phase 7:NETL, Start of Green, Master Intersection
Natural Cycle: 90
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: 3. Elm Street & Hawthorne Street/Adams Street
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Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\19PMEX syn



2019 Existing
Weekday Evening Peak Hour

3: Elm Street & Hawthorne Street/Adams Street

= T L A B A S
Movement EBL EBT EBR WBL WBT WBR2 SBR2 NEL2 NEL NET NER SWL
Lane Configurations ) if % &> i 4t
Traffic Volume (vph) 34 80 294 224 10 5 5 51 4 522 228 3
Future Volume (vph) 34 80 294 224 10 5 5 51 4 522 228 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 9 11 12 12 1 11 11 1 1 1
Total Lost time (s) 40 4.0 4.0 4.0 4.0 40
Lane Util. Factor 100 1.00 09 095 1.00 0.95
Frt 1.00 085 100 099 0.86 0.96
Fit Protected 099 100 09 096 1.00 1.00
Satd. Flow (prot) 1747 1454 1641 1704 1589 3281
Flt Permitted 099 100 067 066 1.00 0.87
Satd. Flow (perm) 1747 1454 1164 1179 1589 2863
Peak-hour factor, PHF 08 08 08 081 081 081 062 094 094 094 094 092
Adj. Flow (vph) 39 91 334 277 12 6 8 54 4 555 243 3
RTOR Reduction (vph) 0 0 108 0 72 0 6 0 0 26 0 0
Lane Group Flow (vph) 0 130 226 147 76 0 2 0 0 830 0 0
Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 0% 0% 0% 1% 3% 0%
Turn Type Split NA Perm Perm NA Prot custom pm+pt NA Perm
Protected Phases 1 1 2 1 3 7
Permitted Phases 1 2 3 7 4
Actuated Green, G (s) 335 335 224 224 335 70.3
Effective Green, g (s) 345 345 264 264 34.5 71.3
Actuated g/C Ratio 023 023 017 047 0.23 0.47
Clearance Time (s) 5.0 5.0 8.0 8.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 399 332 203 206 363 1351
v/s Ratio Prot 0.07 0.00
v/s Ratio Perm c0.16 c013 006 c0.29
v/c Ratio 033 068 072 037 0.01 0.61
Uniform Delay, d1 486 532 589 550 45.0 29.6
Progression Factor 100 1.00 100 1.00 1.00 0.85
incremental Delay, d2 05 56 121 1.1 0.0 0.8
Delay (s) 490 589 709 561 45.0 258
Level of Service D E E E D C
Approach Delay (s) 56.1 63.5 25.8
Approach LOS E E c
Intersection Summary
HCM 2000 Control Delay 37.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 151.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report

S:\Jobs\8382\Analysis\19PMEX.syn



2019 Existing

Weekday Evening Peak Hour

3: EIm Street & Hawthorne Street/Adams Street

¥
Movement SWT SWR
Lane Configurations db
Traffic Volume (vph) 431 4
Future Volume (vph) 431 4
Ideal Flow (vphp!) 1900 1900
Lane Width 1 1
Total Lost time (s) 4.0
Lane Util. Factor 0.95
Frt 1.00
Fit Protected 1.00
Satd. Flow (prot) 3450
Fit Permitted 0.95
Satd. Flow (perm) 3283
Peak-hour factor, PHF 092 092
Adj. Flow (vph) 468 4
RTOR Reduction (vph) 0 0
Lane Group Flow (vph) 475 0
Heavy Vehicles (%) 1% 0%
Turn Type NA
Protected Phases 4
Permitted Phases
Actuated Green, G (s) 70.3
Effective Green, g (s) 7.3
Actuated g/C Ratio 047
Clearance Time (s) 5.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1650
v/s Ratio Prot
vis Ratio Perm 0.14
v/c Ratio 0.31
Uniform Delay, d1 246
Progression Factor 1.00
Incremental Delay, d2 0.1
Delay (s) 24.7
Level of Service c
Approach Delay (s) 24.7
Approach LOS c

Intersection Summary

HCM Signalized Intersection Capacity Analysis
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\19PMEX .syn



2027 No Build

Weekday Morning Peak Hour

3: EIm Street & Hawthorne Street/Adams Street

e TR A R A s
Lane Group EBL EBT EBR WBL WBT WBR WBR2 SBR2 NEL2 NEL NET NER
Lane Configurations ) if % & ' i S
Traffic Volume (vph) 6 20 68 553 70 2 3 14 169 4 336 106
Future Volume (vph) 6 20 68 553 70 2 3 14 169 4 336 106
Lane Util. Factor 100 100 100 095 095 100 100 100 095 095 09 095
Frt 0.850 0.998 0.865 0.974
Flt Protected 0.989 0.950 0.963 0.986
Satd. Flow {prot) 0 1754 1384 1641 1709 0 0 1589 0 0 3300 0
Flt Permitted 0.989 0.736 0.755 0.562
Satd. Flow (perm) 0 1754 1384 1271 1340 0 0 1589 0 0 1881 0
Satd. Flow (RTOR) 108 742 20
Adj. Flow (vph) 7 25 84 614 78 2 3 30 176 4 350 110
Lane Group Flow (vph) 0 32 84 344 353 0 0 30 0 0 640 0
Turn Type Split NA Perm Perm NA Prot custom pm+pt NA
Protected Phases 1 1 2 1 3 7
Permitted Phases 1 2 3 7
Detector Phase 1 1 1 2 2 1 3 3 7
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0
Minimum Split (s) 1.0 1.0 110 130 130 11.0 8.0 80 100
Total Split (s) 230 230 230 330 330 230 310 310 690
Total Split (%) 15.2% 15.2% 152% 21.9% 21.9% 152% 205% 20.5% 457%
Maximum Green (s) 180 180 180 250 250 180 280 280 640
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 20 2.0 20 5.0 5.0 20 0.0 0.0 20
Lost Time Adjust (s) -1.0 -1.0 -4.0 -4.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 40 4.0 40
Lead/Lag Lead Lead Lead Lag Lag Llead Llead Lead
Lead-Lag Optimize? Yes Yes Yes Yes  Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None C-Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio 030 045 067 065 0.04 0.80
Control Delay 74.1 129 457 446 0.1 39.6
Queue Delay 0.0 04 642 635 0.0 48
Total Delay 741 13.3 1098 1081 0.1 44.3
Queue Length 50th (ft) 31 0 276 281 0 290
Queue Length 95th (ft) 59 19 #629  #633 0 378
Internal Link Dist (ft) 107 764 157
Turn Bay Length (ft) 25
Base Capacity (vph) 220 268 515 543 848 821
Starvation Cap Reductn 0 0 0 0 0 122
Spillback Cap Reductn 0 38 325 342 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 015 037 181 1.76 0.04 0.92
Intersection Summary
Cycle Length: 151
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\26AMNB.syn



2027 No Build 3: Elm Street & Hawthorne Street/Adams Street
Weekday Morning Peak Hour

G ¥ <
Lane Group SWL SWT SWR 29
Lane Configurations 47
Traffic Volume (vph) 4 635 1
Future Volume (vph) 4 635 1
Lane Util. Factor 095 095 095
Frt
Flt Protected
Satd. Flow (prot) 0 3455 0
FIt Permitted 0.952
Satd. Flow (perm) 0 3290 0
Satd. Flow (RTOR)
Adj. Flow (vph) 4 690 1
Lane Group Flow (vph) 0 695 0
Turn Type Perm NA
Protected Phases 4 9
Permitted Phases 4
Detector Phase 4 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 10.0 100 26.0
Total Split (s) 38.0 380 26.0
Total Split (%) 252% 25.2% 17%
Maximum Green (s) 330 330 24.0
Yellow Time (s) 3.0 3.0 20
All-Red Time (s) 20 20 0.0
Lost Time Adjust (s) -1.0
Total Lost Time (s) 4.0
Lead/Lag Lag Lag
Lead-Lag Optimize? Yes  Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None None None
Walk Time (s) 5.0
Flash Dont Walk (s) 19.0
Pedestrian Calls (#/hr) 4
vic Ratio 0.50
Control Delay 337
Queue Delay 04
Total Delay 34.0
Queue Length 50th (ft) 257
Queue Length 95th (ft) 317
Internal Link Dist (ft) 274
Turn Bay Length (ft)
Base Capacity (vph) 1377
Starvation Cap Reductn 0
Spillback Cap Reductn 246
Storage Cap Reductn 0
Reduced v/c Ratio 0.61

Intersection Summary

Lanes, Volumes, Timings

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMNB.syn



2027 No Build 3: Elm Street & Hawthorne Street/Adams Street
Weekday Morning Peak Hour

Actuated Cycle Length: 151
Offset: 0 (0%), Referenced to phase 7:NETL, Start of Green, Master Intersection
Natural Cycle: 100
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Elm Street & Hawthorne Street/Adams Street
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Lanes, Volumes, Timings Synchro 10 Report
AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26AMNB.syn



2027 No Build

Weekday Morning Peak Hour

3: Elm Street & Hawthorne Street/Adams Street

R N i A T A
Movement EBL EBT EBR WBL WBT WBR WBR2 SBR2 NEL2 NEL NET NER
Lane Configurations ) i N & if 41
Traffic Volume (vph) 6 20 68 553 70 2 3 14 169 4 336 106
Future Volume (vph) 6 20 68 553 70 2 3 14 169 4 336 106
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 9 1 12 12 12 11 11 11 11 1
Total Lost time (s) 4.0 4.0 40 4.0 4.0 4.0
Lane Util. Factor 1.00 100 098 095 1.00 0.95
Frt 100 08 1.00 1.00 0.86 0.97
Flt Protected 099 100 09 096 1.00 0.99
Satd. Flow (prot) 1754 1384 1641 1709 1589 3301
Flt Permitted 099 100 074 076 1.00 0.56
Satd. Flow (perm) 1754 1384 1272 1341 1589 1882
Peak-hour factor, PHF 081 081  0.81 090 09 090 09 046 09 09 096 096
Adj. Flow (vph) 7 25 84 614 78 2 3 30 176 4 350 110
RTOR Reduction {vph) 0 0 79 0 0 0 0 28 0 0 12 0
Lane Group Flow {vph) 0 32 5 344 353 0 0 2 0 0 628 0
Heavy Vehicles (%) 0% 0% 5% 1% 2% 0%  33% 0% 0%  25% 1% 5%
Turn Type Split NA Perm Perm NA Prot custom pm+pt NA
Protected Phases 1 1 2 1 3 7
Permitted Phases 1 2 3 7
Actuated Green, G (s) 8.3 83 573 573 8.3 60.6
Effective Green, g (s) 93 93 613 613 9.3 61.6
Actuated g/C Ratio 006 006 041 041 0.06 0.41
Clearance Time (s) 5.0 5.0 8.0 8.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 108 85 516 544 97 767
v/s Ratio Prot c0.02 0.00
v/s Ratio Perm 000 c027 026 0.33
vlc Ratio 030 006 067 065 0.02 0.82
Uniform Delay, d1 677 667 365 362 66.6 39.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.85
Incremental Delay, d2 1.5 0.3 33 27 0.1 6.5
Delay (s) 693 670 398 388 66.6 40.0
Level of Service E E D D E D
Approach Delay (s) 67.7 39.3 40.0
Approach LOS E D D
Intersection Summary
HCM 2000 Control Delay 39.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 151.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
HCM Signalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc.
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2027 No Build 3: Elm Street & Hawthorne Street/Adams Street
Weekday Morning Peak Hour

L ¥ &
Movement SWL SWT SWR
Lane Configurations dt
Traffic Volume (vph) 4 635 1
Future Volume (vph) 4 635 1
Ideal Flow (vphpl) 1900 1900 1900
Lane Width 11 1 "
Total Lost time (s) 40
Lane Util. Factor 0.95
Frt 1.00
Fit Protected 1.00
Satd. Flow (prot) 3454
FlIt Permitted 0.95
Satd. Flow (perm) 3289
Peak-hour factor, PHF 092 092 092
Adj. Flow (vph) 4 690 1
RTOR Reduction (vph) 0 0 0
Lane Group Flow (vph) 0 695 0
Heavy Vehicles (%) 0% 1% 0%
Tumn Type Perm NA
Protected Phases 4
Permitted Phases 4
Actuated Green, G (s) 60.6
Effective Green, g (s) 61.6
Actuated g/C Ratio 0.41
Clearance Time (s) 5.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1341
v/s Ratio Prot
v/s Ratio Perm 0.21
v/c Ratio 0.52
Uniform Delay, d1 336
Progression Factor 1.00
Incremental Delay, d2 0.3
Delay (s) 33.9
Level of Service C
Approach Delay (s) 339
Approach LOS c

Intersection Summary

HCM Signalized Intersection Capacity Analysis
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
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2027 No Build

Weekday Evening Peak Hour

3: Elm Street & Hawthorne Street/Adams Street

e T A B R L
Lane Group EBL EBT EBR WBL WBT WBR2 SBR2 NEL2 NEL NET NER SWL
Lane Configurations ) o % & if 4%
Traffic Volume (vph) 38 88 325 247 11 5 6 56 4 578 252 3
Future Volume (vph) 38 88 325 247 11 5 6 56 4 578 252 3
Lane Util. Factor 100 100 100 08 095 100 100 095 09 09 095 095
Frt 0.850 0.994 0.865 0.958
Fit Protected 0.985 0.950 0958 0.997
Satd. Flow (prot) 0 1747 1454 1641 1704 0 1589 0 0 3284 0 0
Fit Permitted 0.985 0.666 0.655 0.816
Satd. Flow (perm) 0 1747 1454 1151 1165 0 1589 0 0 2688 0 0
Satd. Flow (RTOR) 141 87 964 49
Adj. Flow (vph) 43 100 369 305 14 6 10 60 4 815 268 3
Lane Group Flow (vph) 0 143 369 162 163 0 10 0 0 947 0 0
Turn Type Split NA  Perm  Perm NA Prot custom pm+pt NA Perm
Protected Phases 1 1 2 1 3 7
Permitted Phases 1 2 3 7 4
Detector Phase 1 1 1 2 2 1 3 3 7 4
Switch Phase
Minimum [nitial (s) 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0 5.0
Minimum Split (s) 10 10 M0 130 130 11.0 8.0 80 100 10.0
Total Split (s) 230 230 230 330 330 230 310 310 690 38.0
Total Split (%) 15.2% 152% 152% 21.9% 21.9% 152% 20.5% 205% 45.7% 25.2%
Maximum Green (s) 180 180 180 250 250 180 280 280 640 33.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 20 20 20 5.0 5.0 20 0.0 0.0 20 20
Lost Time Adjust (s) 1.0 -10 -4.0 -4.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lead Lead Lag Lag Llead Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None C-Min None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
vic Ratio 029 072 078 058 0.01 0.81
Control Delay 489 391 829 342 0.0 37.3
Queue Delay 0.0 06 735 348 0.0 39
Total Delay 489 397 1564 690 0.0 411
Queue Length 50th (ft) 109 206 158 69 0 407
Queue Length 95th (ft) 209  #502 223 128 0 508
Internal Link Dist (ft) 107 764 157
Turn Bay Length (ft) 25
Base Capacity (vph) 493 512 225 297 1140 1187
Starvation Cap Reductn 0 0 0 0 0 164
Spillback Cap Reductn 0 23 127 133 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 029 075 165 099 0.01 0.93
Intersection Summary
Cycle Length: 151
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.
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2027 No Build 3: Elm Street & Hawthorne Street/Adams Street
Weekday Evening Peak Hour

¥
Lane Group SWT  SWR 29
Lane Configurations db
Traffic Volume (vph) 478 4
Future Volume (vph) 478 4
Lane Util. Factor 095 095
Frt 0.999
Flt Protected
Satd. Flow (prot) 3452 0
FlIt Permitted 0.951
Satd. Flow (perm) 3283 0
Satd. Flow (RTOR)
Adj. Flow (vph) 520 4
Lane Group Flow (vph) 527 0
Turn Type NA
Protected Phases 4 9
Permitted Phases
Detector Phase 4
Switch Phase
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 10.0 26.0
Total Split (s) 38.0 26.0
Total Split (%) 25.2% 17%
Maximum Green (s) 33.0 24.0
Yellow Time (s) 3.0 20
All-Red Time (s) 20 0.0
Lost Time Adjust (s) -1.0
Total Lost Time {s) 4.0
Lead/Lag Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Walk Time (s) 5.0
Flash Dont Walk (s) 19.0
Pedestrian Calls (#/hr) 4
v/c Ratio 0.38
Control Delay 30.8
Queue Delay 0.1
Total Delfay 30.9
Queue Length 50th (ft) 183
Queue Length 95th (ft) 232
Internal Link Dist (ft) 274
Turn Bay Length (ft)
Base Capacity (vph) 1385
Starvation Cap Reductn 0
Spillback Cap Reductn 131
Storage Cap Reducin 0
Reduced vi/c Ratio 042

Intersection Summary

Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
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2027 No Build 3: Elm Street & Hawthorne Street/Adams Street

Weekday Evening Peak Hour

Actuated Cycle Length: 151
Offset: 0 (0%), Referenced to phase 7:NETL, Start of Green, Master Intersection
Natural Cycle: 90
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: EIm Street & Hawthorne Street/Adams Street
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Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
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2027 Build 3: Elm Street & Hawthorne Street/Adams Street
Weekday Morning Peak Hour

e T L S B
Lane Group EBL EBT EBR WBL WBT WBR WBR2 SBR2 NEL2 NEL NET NER
Lane Configurations 4 'l % & if P S
Traffic Volume (vph) 6 26 68 577 72 2 3 14 169 4 336 185
Future Volume (vph) 6 26 68 577 72 2 3 14 169 4 336 185
[deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width {ft) 10 10 9 1 12 12 12 " 1 1 " "
Storage Length (ft) 0 25 0 75 60 0
Storage Lanes 0 1 1 1 0 0
Taper Length (ft) 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 30 30
Link Distance (ft) 187 844 237
Travel Time (s) 4.3 19.2 5.4
Peak Hour Factor 081 081 08 09 09 09 09 046 09 096 096 096
Heavy Vehicles (%) 0% 0% 5% 1% 2% 0% 33% 0% 0%  25% 1% 5%
Shared Lane Traffic (%) 44%
Lane Group Flow (vph) 0 39 84 359 367 0 0 30 0 0 723 0
Turn Type Split NA Perm Perm NA Prot custom pm+pt NA
Protected Phases 1 1 2 1 3 7
Permitted Phases 1 2 3 7
Detector Phase 1 1 1 2 2 1 3 3 7
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0
Minimum Split (s) 10 110 110 130 130 11.0 8.0 80 100
Total Split (s) 230 230 230 330 330 230 310 310 690
Total Split (%) 152% 152% 152% 219% 21.9% 152% 205% 20.5% 457%
Maximum Green (s) 180 180 180 250 250 180 280 280 640
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30 3.0
All-Red Time (s) 20 20 20 5.0 5.0 20 0.0 0.0 20
Lost Time Adjust (s) -1.0 -1.0 -4.0 -4.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag lead Lead Lead Lag Lag Llead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None C-Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio 034 044 071t 069 0.04 0.89
Control Delay 748 123 477 464 0.1 45.7
Queue Delay 0.0 04 638 633 0.0 44
Total Delay 748 128 1115 1097 0.1 50.0
Queue Length 50th (ft) 38 0 295 298 0 335
Queue Length 95th (ft) 69 19  #673  #676 0 #450
Internal Link Dist (ft) 107 764 157
Turn Bay Length (ft) 25
Base Capacity (vph) 221 268 509 535 846 832
Starvation Cap Reductn 0 0 0 0 0 63
Spillback Cap Reductn 0 38 320 336 0 0
Storage Cap Reductn 0 0 0 0 0 0
Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.
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2027 Build 3: Elm Street & Hawthorne Street/Adams Street
Weekday Morning Peak Hour
6 ¥ <
Lane Group SWL SWTI  SWR 29
Lane Configurations dth
Traffic Volume (vph) 4 635 1
Future Volume (vph) 4 635 1
Ideal Flow (vphpl) 1900 1900 1900
Lane Width (ft) 1 11 1
Storage Length (ft) 60 0
Storage Lanes 0 0
Taper Length (ft) 25
Right Turn on Red
Link Speed (mph) 30
Link Distance (ft) 354
Travel Time (s) 8.0
Peak Hour Factor 092 092 092
Heavy Vehicles (%) 0% 1% 0%
Shared Lane Traffic (%)
Lane Group Flow {vph) 0 695 0
Turn Type Perm NA
Protected Phases 4 9
Permitted Phases 4
Detector Phase 4 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 100 100 26.0
Total Split (s) 380 380 26.0
Total Split (%) 25.2% 25.2% 17%
Maximum Green (s) 330 330 24.0
Yellow Time (s) 3.0 3.0 20
All-Red Time (s) 20 20 0.0
Lost Time Adjust (s) -1.0
Total Lost Time (s) 4.0
Lead/Lag Lag Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode None  None None
Walk Time (s) 5.0
Flash Dont Walk (s) 19.0
Pedestrian Calls (#/hr) 4
vic Ratio 0.51
Control Delay 337
Queue Delay 0.4
Total Delay 341
Queue Length 50th (ft) 257
Queue Length 95th (ft) 317
Internal Link Dist (ft) 274
Turn Bay Length (ft)
Base Capacity (vph) 1376
Starvation Cap Reductn 0
Spillback Cap Reductn 257
Storage Cap Reductn 0

Lanes, Volumes, Timings

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
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2027 Build 3: EIm Street & Hawthorne Street/Adams Street

Weekday Morning Peak Hour

N e IR T R
Lane Group EBL EBT EBR WBL WBT WBR WBR2 SBR2 NEL2 NEL NET NER
Reduced v/c Ratio 018 037 190 184 0.04 0.94
Intersection Summary
Area Type: Other
Cycle Length: 151
Actuated Cycle Length: 151
Offset: 0 (0%), Referenced to phase 7:NETL, Start of Green, Master Intersection
Natural Cycle: 130
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  3: Elm Street & Hawthorne Street/Adams Street
‘_
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Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc.
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2027 Build 3: EIm Street & Hawthorne Street/Adams Street
Weekday Morning Peak Hour

R N e B IR T I
Movement EBL EBT EBR WBL WBT WBR WBR2 SBR2 NEL2 NEL NET NER
Lane Configurations 4 o b & i iy
Traffic Volume (vph) 6 26 68 577 72 2 3 14 169 4 336 185
Future Volume (vph) 6 26 68 577 72 2 3 14 169 4 336 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 9 11 12 12 12 1 11 1 1 1
Total Lost time (s) 4.0 40 40 4.0 40 4.0
Lane Util. Factor 100 100 09 09 1.00 0.95
Frt 100 08 100 1.00 0.86 0.96
Flt Protected 099 100 095 096 1.00 0.99
Satd. Flow (prot) 1758 1384 1641 1709 1589 3245
Flt Permitted 099 100 073 075 1.00 0.57
Satd. Flow (perm) 1758 1384 1264 1331 1589 1878
Peak-hour factor, PHF 081 081 081 09 09 09 0% 046 09 09 09 096
Adj. Flow (vph) 7 32 84 641 80 2 3 30 176 4 350 193
RTOR Reduction (vph) 0 0 79 0 0 0 0 28 0 0 25 0
Lane Group Flow (vph) 0 39 5 359 367 0 0 2 0 0 698 0
Heavy Vehicles (%) 0% 0% 5% 1% 2% 0%  33% 0% 0%  25% 1% 5%
Turn Type Split NA  Perm Perm NA Prot custom pm+pt NA
Protected Phases 1 1 2 1 3 7
Permitted Phases 1 2 3 7
Actuated Green, G (s) 8.8 88 568 56.8 8.8 60.6
Effective Green, g (s) 9.8 98 608 608 9.8 61.6
Actuated g/C Ratio 006 006 040 040 0.06 0.41
Clearance Time (s) 5.0 5.0 8.0 8.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 114 89 508 535 103 766
v/s Ratio Prot ¢0.02 0.00
v/s Ratio Perm 0.00 c028 0.28 c0.37
v/c Ratio 034 006 071 069 0.02 0.91
Uniform Delay, d1 675 663 377 372 66.1 421
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.83
Incremental Delay, d2 1.8 0.3 45 3.6 0.1 141
Delay (s) 69.3 666 421 409 66.2 49.2
Level of Service E E D D E D
Approach Delay (s) 67.4 41.5 49.2
Approach LOS E D D
Intersection Summary
HCM 2000 Control Delay 43.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 151.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
HCM Signalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\26AMBU.syn



2027 Build 3: EIm Street & Hawthorne Street/Adams Street
Weekday Morning Peak Hour

6 ¥ <
Movement SWL SWI  SWR
Lane Configurations Ib
Traffic Volume (vph) 4 635 1
Future Volume (vph) 4 635 1
Ideal Flow (vphpl) 1900 1900 1800
Lane Width 1 11 11
Total Lost time (s) 4.0
Lane Util. Factor 0.95
Frt 1.00
Flt Protected 1.00
Satd. Flow (prot) 3454
FlIt Permitted 0.95
Satd. Flow (perm) 3287
Peak-hour factor, PHF 0.92 0.92 0.92
Adj. Flow (vph) 4 690 1
RTOR Reduction (vph) 0 0 0
Lane Group Flow (vph) 0 695 0
Heavy Vehicles (%) 0% 1% 0%
Tumn Type Perm NA
Protected Phases 4
Permitted Phases 4
Actuated Green, G (s) 60.6
Effective Green, g (s) 61.6
Actuated g/C Ratio 0.41
Clearance Time (s) 5.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1340
v/s Ratio Prot
v/s Ratio Perm 0.21
vic Ratio 0.52
Uniform Delay, d1 33.6
Progression Factor 1.00
Incremental Delay, d2 0.3
Delay (s) 339
Level of Service c
Approach Delay (s) 33.9
Approach LOS c

Intersection Summary

HCM Signalized Intersection Capacity Analysis
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
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2027 Build 3: Elm Street & Hawthorne Street/Adams Street
Weekday Evening Peak Hour

N 2 T I
Lane Group EBL EBT EBR WBL WBT WBR2 SBR2 NEL2 NEL NET NER SWL
Lane Configurations ) o % & if S
Traffic Volume (vph) 38 91 325 326 17 5 6 56 4 578 288 3
Future Volume (vph) 38 91 325 326 17 5 6 56 4 578 288 3
Lane Util. Factor 100 100 100 095 09 100 100 095 09 095 095 095
Frt 0.850 0.996 0.865 0.953
Flt Protected 0.985 0.950 0.958 0.997
Satd. Flow {prot) 0 1747 1454 1641 1707 0 1589 0 0 3265 0 0
FIt Permitted 0.985 0.664 0.654 0.816
Satd. Flow (perm) 0 1747 1454 1147 1166 0 1589 0 0 2672 0 0
Satd. Flow (RTOR) 138 87 953 60
Adj. Flow {vph) 43 103 369 402 21 6 10 60 4 615 306 3
Lane Group Flow (vph) 0 146 369 213 216 0 10 0 0 985 0 0
Turn Type Split NA Perm Perm NA Prot custom pm+pt NA Perm
Protected Phases 1 1 2 1 3 7
Permitted Phases 1 2 3 7 4
Detector Phase 1 1 1 2 2 1 3 3 7 4
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 5.0 5.0 6.0 5.0 5.0 5.0 5.0
Minimum Split (s) 1.0 10 1.0 130 130 11.0 8.0 80 100 10.0
Total Split (s) 230 230 230 330 330 230 310 310 890 38.0
Total Split (%) 15.2% 152% 152% 21.9% 21.9% 15.2% 20.5% 20.5% 457% 25.2%
Maximum Green (s) 180 180 180 250 250 180 280 280 64.0 33.0
Yeliow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30 30 3.0
All-Red Time (s) 20 20 20 5.0 5.0 20 0.0 0.0 20 20
Lost Time Adjust (s) 10 10 40 -4.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 40 40 4.0 4.0
Lead/Lag Lead Lead Lead Lag Lag lead Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30 3.0
Recall Mode None None None None None None None None C-Min None
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
v/c Ratio 030 074 096 073 0.01 0.86
Control Delay 492 405 1100 489 0.0 40.2
Queue Delay 0.0 08 569 648 0.0 45
Total Delay 492 412 1669 1136 0.0 447
Queue Length 50th (ft) 111 208 221 129 0 429
Queue Length 95th (ft) 214 #507  #336 197 0 535
Internal Link Dist (ft) 107 764 157
Turn Bay Length (ft) 25
Base Capacity (vph) 482 501 222 296 1128 1184
Starvation Cap Reductn 0 0 0 0 0 138
Spillback Cap Reducin 0 23 132 139 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 030 077 237 138 0.01 0.94

Intersection Summary

Cycle Length: 151

Lanes, Volumes, Timings

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
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2027 Build 3: Elm Street & Hawthorne Street/Adams Street
Weekday Evening Peak Hour

¥ &
Lane Group SWT  SWR 29
Lane Configurations i
Traffic Volume (vph) 478 4
Future Volume (vph) 478 4
Lane Util. Factor 095 0.9
Frt 0.999
Flt Protected
Satd. Flow (prot) 3452 0
Fit Permitted 0.951
Satd. Flow (perm) 3283 0
Satd. Flow (RTOR)
Adj. Flow (vph) 520 4
Lane Group Flow (vph) 527 0
Turn Type NA
Protected Phases 4 9
Permitted Phases
Detector Phase 4
Switch Phase
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 10.0 26.0
Total Split (s) 38.0 26.0
Total Split (%) 25.2% 17%
Maximum Green (s) 33.0 24.0
Yellow Time (s) 3.0 20
All-Red Time (s) 20 0.0
Lost Time Adjust (s) -1.0
Total Lost Time (s) 40
Lead/Lag Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0
Recall Mode None None
Walk Time (s) 5.0
Flash Dont Walk (s) 19.0
Pedestrian Calls (#/hr) 4
v/c Ratio 0.39
Control Delay 31.3
Queue Delay 0.1
Total Delay 314
Queue Length 50th (it) 183
Queue Length 95th (ft) 232
Internal Link Dist (ft) 274
Turn Bay Length (ft)
Base Capacity (vph) 1365
Starvation Cap Reductn 0
Spillback Cap Reductn 132
Storage Cap Reductn 0
Reduced v/c Ratio 043

Intersection Summary

Lanes, Volumes, Timings

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
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2027 Build 3: Elm Street & Hawthorne Street/Adams Street

Weekday Evening Peak Hour

Actuated Cycle Length: 151
Offset: 0 (0%), Referenced to phase 7:NETL, Start of Green, Master Intersection
Natural Cycle: 120
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Elm Street & Hawthorne Street/Adams Street
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Lanes, Volumes, Timings Synchro 10 Report
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2027 Build 3: Elm Street & Hawthorne Street/Adams Street
Weekday Evening Peak Hour
e T i S A B S B2 S
Movement EBL EBT EBR WBL WBT WBR2 SBR2 NEL2 NEL NET NER SWL
Lane Configurations ) o % & ol iy
Traffic Volume (vph) 38 91 325 326 17 5 6 56 4 578 288 3
Future Volume (vph) 38 91 325 326 17 5 6 56 4 578 288 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 9 1 12 12 11 11 1 11 1" 11
Total Lost time (s) 4.0 4.0 40 4.0 4.0 40
Lane Util. Factor 1.00 100 095 095 1.00 0.95
Frt 100 08 100 1.00 0.86 0.95
Flt Protected 099 100 095 096 1.00 1.00
Satd. Flow (prot) 1748 1454 1641 1707 1589 3265
Flt Permitted 099 100 066 0.65 1.00 0.82
Satd. Flow (perm) 1748 1454 1147 1165 1589 2674
Peak-hour factor, PHF 088 08 08 081 08 081 062 094 094 094 094 092
Adj. Flow (vph) 43 103 369 402 21 6 10 60 4 615 306 3
RTOR Reduction {vph) 0 0 100 0 70 0 7 0 0 36 0 0
Lane Group Flow (vph) 0 146 269 213 146 0 3 0 0 949 0 0
Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 0% 0% 0% 1% 3% 0%
Turn Type Split NA Perm Perm NA Prot custom pm+pt NA Perm
Protected Phases 1 1 2 1 3 7
Permitted Phases 1 2 3 7 4
Actuated Green, G (s) 407 407 263 253 40.7 60.2
Effective Green, g (s) 417 47 293 293 417 61.2
Actuated g/C Ratio 028 028 019 019 0.28 0.41
Clearance Time (s) 5.0 5.0 8.0 8.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 482 401 222 226 438 1083
v/s Ratio Prot 0.08 0.00
v/s Ratio Perm c019 ¢019  0.13 c0.35
v/c Ratio 030 067 096 065 0.01 0.88
Uniform Delay, d1 432 486 603 561 39.6 414
Progression Factor 100 1.00 100 100 1.00 0.86
Incremental Delay, d2 0.4 44 484 6.2 0.0 7.5
Delay (s) 435 529 1086 623 39.6 43.2
Level of Service D D F E D D
Approach Delay (s) 50.3 85.3 432
Approach LOS D F D
Intersection Summary
HCM 2000 Control Delay 49.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 151.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
HCM Signalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc.
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2027 Build 3: Elm Street & Hawthorne Street/Adams Street

Weekday Evening Peak Hour
¥

Movement SWI  SWR

Lane Configurations b

Traffic Volume (vph) 478 4

Future Volume (vph) 478 4

Ideal Flow (vphp!) 1900 1900

Lane Width 1 1

Total Lost time (s) 4.0

Lane Util. Factor 0.95

Frt 1.00

FIt Protected 1.00

Satd. Flow (prot) 3451

FIt Permitted 0.95

Satd. Flow (perm) 3281

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 520 4

RTOR Reduction (vph) 0 0

Lane Group Flow (vph) 527 0

Heavy Vehicles (%) 1% 0%

Tum Type NA

Protected Phases 4

Permitted Phases

Actuated Green, G (s) 60.2

Effective Green, g (s) 61.2

Actuated g/C Ratio 0.¢

Clearance Time (s) 5.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 1329

v/s Ratio Prot

v/s Ratio Perm 0.16

v/c Ratio 0.40

Uniform Delay, d1 31.8

Progression Factor 1.00

Incremental Delay, d2 0.2

Delay (s) 32.0

Level of Service c

Approach Delay (s) 320

Approach LOS C

Intersection Summary

HCM Signalized Intersection Capacity Analysis
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMBU.syn



2027 Build - Mitigated
Weekday Morning Peak Hour

3: Elm Street & Hawthorne Street/Adams Street

N 2 x

- N C Yy o,

Lane Group EBL EBT EBR WBL WBT WBR WBR2 SBR2 NEL2 NEL NET NER
Lane Configurations d 'l % & if i S

Traffic Volume (vph) 6 26 68 577 72 2 3 14 169 4 336 185
Future Volume (vph) 6 26 68 577 72 2 3 14 169 4 336 185
Lane Util. Factor 100 100 100 095 095 100 100 100 09 095 095 095
Frt 0.850 0.998 0.865 0.960

Fit Protected 0.991 0.950 0.963 0.988

Satd. Flow (prot) 0 1757 1384 1641 1710 0 0 1589 0 0 3246 0
Flit Permitted 0.991 0.950 0.963 0.573

Satd. Flow (perm) 0 1757 1384 1641 1710 0 0 1589 0 0 1883 0
Satd. Flow (RTOR) 140 765 49

Adj. Flow (vph) 7 32 84 641 80 2 3 30 176 4 350 193
Lane Group Flow (vph) 0 39 84 359 367 0 0 30 0 0 723 0
Turn Type Split NA  Perm  Split NA Prot custom pm+pt NA
Protected Phases 1 1 2 2 1 3 7
Permitted Phases 1 3 7

Detector Phase 1 1 1 2 2 1 3 3 7

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 5.0 5.0 6.0 5.0 50 5.0
Minimum Split (s) 10 10 10 130 130 11.0 8.0 80 100

Total Sptit (s) 10 110 1.0 340 340 1.0 120 120 450

Total Split (%) 94% 94% 94% 291% 291% 94% 103% 10.3% 38.5%
Maximum Green (s) 6.0 6.0 60 260 260 6.0 9.0 90 400

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30

All-Red Time (s) 20 20 20 5.0 50 2.0 0.0 0.0 20

Lost Time Adjust (s) -1.0 -1.0 -4.0 -4.0 -1.0 -1.0

Total Lost Time (s) 40 4.0 4.0 40 4.0 4.0
Lead/Lag Lag Lag lag Lead Lead Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Min Min Min Min Min Min Min Min  C-Min

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

v/c Ratio 032 037 076 075 0.04 0.72

Control Delay 58.9 57 496 482 0.1 15.5

Queue Delay 0.0 14 5.8 4.8 0.0 1.2

Total Delay 58.9 71 554 530 0.1 16.7

Queue Length 50th (ft) 28 0 248 252 0 70

Queue Length 95th (ft) 59 0 #4432 #432 0 #187

Internal Link Dist (ft) 107 764 157

Turn Bay Length (ft) 25

Base Capacity (vph) 123 226 480 500 822 1011
Starvation Cap Reductn 0 0 0 0 0 120
Spillback Cap Reductn 0 51 76 79 0 0

Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 032 048 089 087 0.04 0.81
Intersection Summary

Cycle Length: 117

Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc.,, Inc.

S:\Jobs\8382\Analysis\26AMBM-rev.syn



2027 Build - Mitigated
Weekday Morning Peak Hour

3: Elm Street & Hawthorne Street/Adams Street

(. ¥ &
Lane Group SWL SWT SWR 29
Lane Configurations 4t
Traffic Volume {vph) 4 635 1
Future Volume (vph) 4 635 1
Lane Util. Factor 095 095 095
Frt
Flt Protected
Satd. Flow (prot) 0 3455 0
Fit Permitted 0.952
Satd. Flow (perm) 0 3290 0
Satd. Flow (RTOR)
Adj. Flow (vph) 4 690 1
Lane Group Flow (vph) 0 695 0
Turn Type Perm NA
Protected Phases 4 9
Permitted Phases 4
Detector Phase 4 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0
Minimum Split (s) 10.0 100 27.0
Total Split {s) 330 330 27.0
Total Split (%) 28.2% 28.2% 23%
Maximum Green (s) 280 280 25.0
Yellow Time (s) 3.0 3.0 20
All-Red Time (s) 20 20 0.0
Lost Time Adjust (s) -1.0
Total Lost Time (s) 40
Lead/Lag Lag Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode Min Min None
Walk Time (s) 5.0
Flash Dont Walk (s) 19.0
Pedestrian Calls (#/hr) 4
vic Ratio 0.50
Control Delay 28.6
Queue Delay 04
Total Delay 289
Queue Length 50th (ft) 194
Queue Length 95th (ft) 324
Internal Link Dist (ft) 274
Turn Bay Length (ft)
Base Capacity (vph) 1392
Starvation Cap Reductn 0
Spillback Cap Reductn 263
Storage Cap Reductn 0
Reduced vic Ratio 0.62

Intersection Summary

Lanes, Volumes, Timings

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMBM-rev.syn



2027 Build - Mitigated 3: EIm Street & Hawthorne Street/Adams Street
Weekday Morning Peak Hour

Actuated Cycle Length: 117
Offset: 0 (0%), Referenced to phase 7:NETL, Start of Green, Master Intersection
Natural Cycle: 100
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Elm Street & Hawthorne Street/Adams Street
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Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc,, Inc. S:\Jobs\8382\Analysis\26AMBM-rev.syn



2027 Build - Mitigated

Weekday Morning Peak Hour

3: Elm Street & Hawthorne Street/Adams Street

- > 3 - AN Sy ) oa
Movement EBL EBT EBR WBL WBT WBR WBR2 SBR2 NEL2 NEL NET NER
Lane Configurations ) if % & ' 41
Traffic Volume (vph) 6 26 68 577 72 2 3 14 169 4 336 185
Future Volume (vph) 6 26 68 577 72 2 3 14 169 4 336 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 9 " 12 12 12 11 1 1 1 1
Total Lost time (s) 4.0 4.0 40 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 095 09 1.00 0.95
Frt 1.00 085 1.00 1.00 0.86 0.96
Fit Protected 099 100 09 096 1.00 0.99
Satd. Flow (prot) 1758 1384 1641 1709 1589 3245
Flt Permitted 099 100 095 096 1.00 0.57
Satd. Flow (perm) 1758 1384 1641 1709 1589 1881
Peak-hour factor, PHF 081 08 08 09 09 09 09 046 096 096 096 096
Adj. Flow (vph) 7 32 84 641 80 2 3 30 176 4 350 193
RTOR Reduction (vph) 0 0 78 0 0 0 0 28 0 0 25 0
Lane Group Flow (vph) 0 39 6 359 367 0 0 2 0 0 698 0
Heavy Vehicles (%) 0% 0% 5% 1% 2% 0%  33% 0% 0%  25% 1% 5%
Turn Type Split NA  Perm  Split NA Prot custom pm+pt NA
Protected Phases 1 1 2 2 1 3 7
Permitted Phases 1 3 7
Actuated Green, G (s) 7.2 72 296 296 7.2 55.4
Effective Green, g (s) 8.2 82 336 336 8.2 56.4
Actuated g/C Ratio 007 007 029 029 0.07 0.48
Clearance Time (s) 5.0 5.0 8.0 8.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 123 96 471 490 M 982
v/s Ratio Prot ¢0.02 c0.22 0.2 0.00 c0.04
v/s Ratio Perm 0.00 0.30
vlc Ratio 032 006 076 075 0.02 0.7
Uniform Delay, d1 51.7 508 381 379 50.7 239
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.43
Incremental Delay, d2 1.5 0.3 7.2 6.2 0.1 2.2
Delay (s) 532 511 452 441 50.7 12.5
Level of Service D D D D D B
Approach Delay (s) 51.8 446 12.5
Approach LOS D D B
Intersection Summary
HCM 2000 Control Delay 29.4 HCM 2000 Level of Service c
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 117.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMBM-rev.syn



2027 Build - Mitigated
Weekday Morning Peak Hour

3: Eim Street & Hawthorne Street/Adams Street

6 ¥ <
Movement SWL SWT SWR
Lane Configurations 4
Traffic Volume (vph) 4 635 1
Future Volume (vph) 4 635 1
[deal Flow (vphpl) 1900 1900 1900
Lane Width " 11 1
Total Lost time (s) 40
Lane Util. Factor 0.95
Frt 1.00
Flt Protected 1.00
Satd. Flow (prot) 3454
Flt Permitted 0.95
Satd. Flow (perm) 3288
Peak-hour factor, PHF 0.92 0.92 0.92
Adj. Flow (vph) 4 690 1
RTOR Reduction (vph) 0 0 0
Lane Group Flow {vph) 0 695 0
Heavy Vehicles (%) 0% 1% 0%
Turn Type Perm NA
Protected Phases 4
Permitted Phases 4
Actuated Green, G (s) 46.9
Effective Green, g (s) 47.9
Actuated g/C Ratio 0.41
Clearance Time (s) 5.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1346
v/s Ratio Prot
v/s Ratio Perm c0.21
vic Ratio 0.52
Uniform Delay, d1 259
Progression Factor 1.00
Incremental Delay, d2 0.3
Delay (s) 26.2
Level of Service C
Approach Delay (s) 26.2
Approach LOS c

Intersection Summary

HCM Signalized Intersection Capacity Analysis
AJAVanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMBM-rev.syn



2027 Build - Mitigated 3: Elm Street & Hawthorne Street/Adams Street
Weekday Evening Peak Hour

e T A B A A

Lane Group EBL EBT EBR WBL WBT WBR2 SBR2 NEL2 NEL NET NER SWL
Lane Configurations ) ' % & if 45

Traffic Volume (vph) 38 N 325 326 17 5 6 56 4 578 288 3
Future Volume (vph) 38 9 325 326 17 5 6 56 4 578 288 3
Lane Util. Factor 100 100 100 095 095 100 100 09 09 095 09 095
Frt 0.850 0.996 0.865 0.953

Fit Protected 0.985 0.950 0.958 0.997

Satd. Flow (prot) 0 1747 1454 1641 1707 0 1589 0 0 3265 0 0
Fit Permitted 0.985 0.950 0.958 0.806

Satd. Flow (perm) 0 1747 1454 1641 1707 0 1589 0 0 2639 0 0
Satd. Flow (RTOR) 190 112 948 73

Ad;. Flow (vph) 43 103 369 402 21 6 10 60 4 615 306 3
Lane Group Flow (vph) 0 146 369 213 216 0 10 0 0 985 0 0
Turn Type Split NA Prot  Split NA Prot custom pm+pt NA Perm
Protected Phases 1 1 1 2 2 1 3 7

Permitted Phases 3 7 4
Detector Phase 1 1 1 2 2 1 3 3 7 4
Switch Phase

Minimum Initial (s) 180 180 180 5.0 5.0 18.0 5.0 5.0 5.0 5.0
Minimum Split (s) 230 230 230 130 130 23.0 8.0 80 100 10.0
Total Split (s) 250 250 250 150 150 250 290 290 500 21.0
Total Split (%) 21.4% 21.4% 214% 128% 12.8% 214% 248% 248% 427% 17.9%
Maximum Green (s) 200 200 200 7.0 7.0 200 260 260 450 16.0
Yellow Time (s) 3.0 3.0 3.0 3.0 30 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 20 2.0 20 5.0 5.0 20 0.0 0.0 20 20
Lost Time Adjust (s) -1.0 -1.0 -4.0 -4.0 -1.0 -1.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 40

Lead/Lag Lag Lag lag lead Lead Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 30 3.0 3.0 30 3.0 3.0 3.0 3.0
Recall Mode Min Min Min Min Min Min Min Min  C-Min Min
Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

v/c Ratio 042 084 053 043 0.01 0.86

Control Delay 449 390 466  23.1 0.0 224

Queue Delay 00 406 0.1 0.1 0.0 0.0

Total Delay 49 796 467 232 0.0 225

Queue Length 50th (f) 93 130 145 65 0 300

Queue Length 95th (ft) 161 #300 #324  #155 0 #160

Internal Link Dist (ft) 107 764 157

Turn Bay Length (ft) 25

Base Capacity (vph) 353 445 400 501 1078 1150

Starvation Cap Reductn 0 0 0 0 0 2

Spillback Cap Reductn 0 99 9 22 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.41 107 054 045 0.01 0.86

Intersection Summary
Cycle Length: 117

Lanes, Volumes, Timings Synchro 10 Report
AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26PMBM-rev.syn



2027 Build - Mitigated
Weekday Evening Peak Hour

3: Eim Street & Hawthorne Street/Adams Street

¥
Lane Group SWT SWR 29
Lane Configurations dPb
Traffic Volume (vph) 478 4
Future Volume (vph) 478 4
Lane Util. Factor 095 09
Frt 0.999
Flt Protected
Satd. Flow (prot) 3452 0
Flt Permitted 0.950
Satd. Flow (perm) 3280 0
Satd. Flow (RTOR)
Adj. Flow (vph) 520 4
Lane Group Flow (vph) 527 0
Turn Type NA
Protected Phases 4 9
Permitted Phases
Detector Phase 4
Switch Phase
Minimum Initial (s) 5.0 5.0
Minimum Split (s) 10.0 27.0
Total Split (s) 21.0 27.0
Total Split (%) 17.9% 23%
Maximum Green (s) 16.0 25.0
Yellow Time (s) 3.0 2.0
All-Red Time (s) 20 0.0
Lost Time Adjust (s) -1.0
Total Lost Time (s) 4.0
Lead/Lag Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0 3.0
Recall Mode Min None
Walk Time (s) 5.0
Flash Dont Walk (s) 19.0
Pedestrian Calls (#/hr) 4
v/c Ratio 0.48
Control Delay 32.6
Queue Delay 0.0
Total Delay 32.7
Queue Length 50th {ft) 163
Queue Length 95th (ft) 223
Internal Link Dist (ft) 274
Turn Bay Length (ft)
Base Capacity (vph) 1107
Starvation Cap Reductn 0
Spillback Cap Reductn 35
Storage Cap Reductn 0
Reduced vic Ratio 0.49

Intersection Summary

Lanes, Volumes, Timings
AJA/Vanasse & Assoc., Inc

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMBM-rev.syn



2027 Build - Mitigated 3: Eim Street & Hawthorne Street/Adams Street
Weekday Evening Peak Hour

Actuated Cycle Length: 117
Offset: 0 (0%), Referenced to phase 7:NETL, Start of Green, Master Intersection
Natural Cycle: 105
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Elm Street & Hawthorne Street/Adams Street
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Lanes, Volumes, Timings Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26PMBM-rev.syn



2027 Build - Mitigated

Weekday Evening Peak Hour

3: Elm Street & Hawthorne Street/Adams Street

D TR T I
Movement EBL EBT EBR WBL WBT WBR2 SBR2 NEL2 NEL NET NER SWL
Lane Configurations ) if % & if db
Traffic Volume (vph) 38 91 325 326 17 5 6 56 4 578 288 3
Future Volume (vph) 38 91 325 326 17 5 6 56 4 578 288 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 10 9 11 12 12 " 11 11 11 1 11
Total Lost time (s) 4.0 4.0 4.0 4.0 40 4.0
Lane Util. Factor 100 100 09 095 1.00 0.95
Frt 100 08 100 1.00 0.86 0.95
Flt Protected 099 100 09 0.9 1.00 1.00
Satd. Flow (prot) 1748 1454 1641 1707 1589 3265
Flt Permitted 099 100 095 096 1.00 0.81
Satd. Flow (perm) 1748 1454 1641 1707 1589 2640
Peak-hour factor, PHF 088 08 08 081 08 081 062 094 094 094 094 092
Adj. Flow {vph) 43 103 369 402 21 6 10 60 4 615 306 3
RTOR Reduction {vph) 0 0 152 0 85 0 8 0 0 44 0 0
Lane Group Flow (vph) 0 146 217 213 131 0 2 0 0 941 0 0
Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 0% 0% 0% 1% 3% 0%
Turn Type Split NA  Prot  Split NA Prot custom pm+pt NA Perm
Protected Phases 1 1 1 2 2 1 3 7
Permitted Phases 3 7 4
Actuated Green, G (s) 22 222 246 246 22.2 454
Effective Green, g (s) 232 232 286 286 232 46.4
Actuated g/C Ratio 020 020 024 024 0.20 0.40
Clearance Time (s) 5.0 5.0 8.0 8.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 346 288 401 417 315 1081
v/s Ratio Prot 008 ¢015 ¢013  0.08 0.00 ¢0.05
v/s Ratio Perm 0.30
v/c Ratio 042 075 053 032 0.01 0.87
Uniform Delay, d1 M0 442 384 362 376 32.5
Progression Factor 100 100 100 100 1.00 0.52
Incremental Delay, d2 08 106 14 04 0.0 6.2
Delay (s) 419 548 397 366 37.7 231
Level of Service D D D D D c
Approach Delay (s) 51.1 38.2 23.1
Approach LOS D D C
Intersection Summary
HCM 2000 Controi Delay 33.6 HCM 2000 Level of Service c
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 117.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
HCM Signalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc.

S:\Jobs\8382\Analysis\26PMBM-rev.syn



2027 Build - Mitigated

Weekday Evening Peak Hour

3: Elm Street & Hawthorne Street/Adams Street

¥ &
Movement SWT  SWR
Lane Configurations 41
Traffic Volume (vph) 478 4
Future Volume (vph) 478 4
Ideal Flow (vphpl) 1900 1900
Lane Width 1 1"
Total Lost time (s) 40
Lane Util. Factor 0.95
Frt 1.00
Fit Protected 1.00
Satd. Flow {prot) 3451
Fit Permitted 0.95
Satd. Flow (perm) 3280
Peak-hour factor, PHF 092 092
Adj. Flow (vph) 520 4
RTOR Reduction (vph) 0 0
Lane Group Flow (vph) 527 0
Heavy Vehicles (%) 1% 0%
Turn Type NA
Protected Phases 4
Permitted Phases
Actuated Green, G (s) 36.9
Effective Green, g (s) 37.9
Actuated g/C Ratio 0.32
Clearance Time (s) 5.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1062
v/s Ratio Prot
v/s Ratio Perm 0.16
vic Ratio 0.50
Uniform Delay, d1 31.9
Progression Factor 1.00
Incremental Delay, d2 04
Delay (s) 322
Level of Service c
Approach Delay (s) 322
Approach LOS c

Intersection Summary

HCM Signalized Intersection Capacity Analysis
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMBM-rev.syn



Adams Street at Arnold Street




2019 Existing

Weekday Morning Peak Hour

4: Arnold Street & Adams Street

—- N ¥ TN/
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations S ) W
Traffic Volume (veh/h) 119 8 7 535 8 0
Future Volume (Veh/h) 119 8 7 535 8 0
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 082 08 097 097 05 056
Hourly flow rate (vph) 145 10 7 552 14 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 844
pX, platoon unblocked
vC, conflicting volume 155 716 150
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 155 716 150
tC, single (s) 4.1 6.6 6.2
tC, 2 stage (s)
tF (s) 22 3.7 3.3
p0 queue free % 100 96 100
cM capacity (veh/h) 1438 363 902
Direction, Lane # EB1 WB1 NB1
Volume Total 155 559 14
Volume Left 0 7 14
Volume Right 10 0 0
cSH 1700 1438 363
Volume to Capacity 009 000 004
Queue Length 95th (ft) 0 0 3
Control Delay (s) 0.0 0.1 15.3
Lane LOS A c
Approach Delay (s) 0.0 0.1 15.3
Approach LOS c
Intersection Summary
Average Delay 04
Intersection Capacity Utilization 43.7% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\19AMEX syn



2019 Existing

Weekday Evening Peak Hour

4: Arnold Street & Adams Street

- Y ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations S ) b
Traffic Volume (veh/h) 324 5 4 177 15 4
Future Volume {(Veh/h) 324 5 4 177 15 4
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 094 094 081 081 059 059
Hourly flow rate (vph) 345 5 5 219 25 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare {veh)
Median type None None
Median storage veh)
Upstream signal (ft) 844
pX, platoon unblocked
vC, conflicting volume 350 576 348
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 350 576 348
tC, single (s) 4.8 6.5 6.5
tC, 2 stage (s)
tF (s) 29 3.6 35
p0 queue free % 99 95 99
cM capacity (veh/h) 896 458 646
Direction, Lane # EB1 WB1 NB1
Volume Total 350 224 32
Volume Left 0 5 25
Volume Right 5 0 7
cSH 1700 896 489
Volume to Capacity 0.21 0.01 0.07
Queue Length 95th (ft) 0 0 5
Control Delay (s) 0.0 03 129
Lane LOS A B
Approach Delay (s) 0.0 03 129
Approach LOS B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\19PMEX syn



2027 No Build 4: Arnold Street & Adams Street
Weekday Morning Peak Hour

- N ¢ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations P 4 W
Traffic Volume (veh/h) 131 8 7 5% 8 0
Future Volume (Veh/h) 131 8 7 591 8 0
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 082 082 097 097 05 056
Hourly flow rate (vph) 160 10 7 609 14 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right tum flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 844
pX, platoon unblocked
vC, conflicting volume 170 788 165
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 170 788 165
tC, single (s) 4.1 6.6 6.2
tC, 2 stage (s)
tF (s) 22 3.7 3.3
p0 queue free % 100 98 100
¢M capacity (veh/h) 1420 328 885
Direction, Lane # EB1 WB1 NBi1
Volume Total 170 616 14
Volume Left 0 7 14
Volume Right 10 0 0
cSH 1700 1420 328
Volume to Capacity 010 000 004
Queue Length 95th (ft) 0 0 3
Control Delay (s) 0.0 0.1 16.5
Lane LOS A C
Approach Delay (s) 0.0 0.1 16.5
Approach LOS C
Intersection Summary
Average Delay 04
Intersection Capacity Utilization 48.7% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMNB.syn



2027 No Build 4: Arnold Street & Adams Street
Weekday Evening Peak Hour

- N TN

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations S ) b'd

Traffic Volume (veh/h) 358 5 4 195 15 4
Future Volume (Veh/h) 358 5 4 195 15 4
Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 094 094 081 081 059 059
Hourly flow rate (vph) 381 5 5 241 25 7
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right tumn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 844

pX, platoon unblocked

vC, conflicting volume 386 634 384

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 386 634 384
tC, single (s) 4.8 6.5 6.5
iC, 2 stage (s)

tF (s) 29 36 35
p0 queue free % 99 94 99
cM capacity (veh/h) 865 423 816
Direction, Lane # EB1 WB1 NB1

Volume Total 386 246 32

Volume Left 0 5 25

Volume Right 5 0 7

cSH 1700 865 454

Volume to Capacity 023 001 0.07

Queue Length 95th (ft) 0 0 6

Control Delay (s) 0.0 02 135

Lane LOS A B

Approach Delay (s) 0.0 02 135

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 291% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26PMNB.syn



2027 Build 4: Arnold Street & Adams Street
Weekday Morning Peak Hour

— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations " ) b
Traffic Volume (veh/h) 131 93 31 591 34 10
Future Volume (Veh/h) 131 93 31 591 34 10
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 082 08 097 097 056 056
Hourly flow rate (vph) 160 113 32 609 61 18
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 844
pX, platoon unblocked
vC, conflicting volume 273 890 216
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 273 890 216
tC, single (s) 41 6.6 6.2
tC, 2 stage (s)
tF (s) 2.2 37 33
p0 queue free % 98 78 98
cM capacity (veh/h) 1302 279 828
Direction, Lane # EB1 WB1 NB1
Volume Total 273 641 79
Volume Left 0 32 61
Volume Right 113 0 18
cSH 1700 1302 329
Volume to Capacity 016 002 024
Queue Length 95th (ft) 0 2 23
Control Delay (s) 0.0 07 194
Lane LOS A c
Approach Delay (s) 0.0 07 194
Approach LOS C
Intersection Summary
Average Delay 20
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26AMBU.syn



2027 Build 4: Arnold Street & Adams Street
Weekday Evening Peak Hour

- Y ¢ TN
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations S ) W
Traffic Volume (veh/h) 358 44 15 195 100 33
Future Volume (Veh/h) 358 44 15 195 100 33
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 094 094 081 081 059 059
Hourly flow rate (vph) 381 47 19 241 169 56
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 844
pX, platoon unblocked 1.00 1.00 1.00
vC, conflicting volume 428 684 404
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 428 683 404
tC, single (s) 48 6.5 6.5
tC, 2 stage (s)
tF (s) 2.9 3.6 35
p0 queue free % 98 57 91
cM capacity (veh/h) 831 389 599
Direction, Lane # EB1 WB1 NB1
Volume Total 428 260 225
Volume Left 0 19 169
Volume Right 47 0 56
cSH 1700 831 426
Volume to Capacity 025 002 053
Queue Length 95th (f1) 0 2 75
Controt Delay (s) 0.0 0.9 225
Lane LOS A c
Approach Delay (s) 0.0 09 225
Approach LOS C
Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 36.8% ICU Level of Service A
Analysis Period {min) 15

HCM Unsignalized Intersection Capacity Analysis
AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMBU.syn



Commercial Street at Adams Street




2019 Existing 5. Commercial Street & Adams Street
Weekday Morning Peak Hour

" T A AN

Movement EBL EBR SBL SBR NWL NWR
Lane Configurations w L L

Traffic Volume (veh/h) 17 85 90 45 504 315
Future Volume (Veh/h) 17 85 90 45 504 315
Sign Control Stop Free Stop

Grade 0% 0% 0%

Peak Hour Factor 071 071 069 069 097 097
Hourly flow rate (vph) 24 120 130 65 520 325
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 878 292 0 325 0
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 878 292 0 325 0
tC, single (s) 7.2 6.5 41 6.5 6.2
tC, 2 stage (s)

tF (s) 3.6 4.0 22 4.0 3.3
p0 queue free % 12 79 92 5 70
cM capacity (veh/h) 27 571 1636 549 1091
Direction, Lane # EB1 SB1 NW1

Volume Total 144 195 845

Volume Left 24 130 0

Volume Right 0 65 325

cSH 133 1636 679

Volume to Capacity 109 008 125

Queue Length 95th (ft) 202 6 775

Control Delay (s) 168.1 51 1431

Lane LOS F A F

Approach Delay (s) 168.1 51 1431

Approach LOS F F

Intersection Summary

Average Delay 123.4

Intersection Capacity Utilization 71.1% ICU Level of Service c
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\19AMEX.syn



2019 Existing 5: Commercial Street & Adams Street
Weekday Evening Peak Hour

" R AR AN

Movement EBL EBR SBL SBR _NWL NWR
Lane Configurations L W L

Traffic Volume (veh/h) 26 287 378 19 136 143
Future Volume (Veh/h) 26 287 378 19 136 143
Sign Control Stop Free Stop

Grade 0% 0% 0%

Peak Hour Factor 087 087 08 085 08 086
Hourly flow rate (vph) 30 330 445 22 158 166
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1148 901 0 912 0
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1146 901 0 912 0
tC, single (s) 7.1 6.5 4.1 6.5 6.2
tC, 2 stage (s)

tF (s) 3.5 4.0 22 40 3.3
p0 queue free % 31 0 73 21 85
¢M capacity (veh/h) 43 204 1636 201 1091
Direction, Lane # EB1 SB1 NW1

Volume Total 360 467 324

Volume Left 30 445 0

Volume Right 0 22 166

cSH 156 1636 345

Volume to Capacity 2.31 027 094

Queue Length 95th (ft) 750 28 245

Control Delay (s) 655.2 77 695

Lane LOS F A F

Approach Delay (s) 655.2 77 695

Approach LOS F F

Intersection Summary

Average Delay 2276

Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\19PMEX.syn



2027 No Build 5: Commercial Street & Adams Street
Weekday Morning Peak Hour

" TR A TN

Movement. EBL EBR SBL SBR NWL NWR
Lane Configurations W w W

Traffic Volume (veh/h) 19 94 99 50 557 348
Future Volume (Veh/h) 19 94 99 50 557 348
Sign Control Stop Free Stop

Grade 0% 0% 0%

Peak Hour Factor 071 071 069 069 097 097
Hourly flow rate (vph) 27 132 143 72 574 359
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right tum flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 968 322 0 358 0
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 968 322 0 358 0
tC, single (s) 7.2 6.5 4.1 6.5 6.2
iC, 2 stage (s)

tF (s) 36 4.0 22 40 3.3
p0 queue free % 0 76 91 0 67
¢M capacity (veh/h) 0 545 1636 522 1091
Direction, Lane # EB1 SB1 NW1

Volume Total 159 215 933

Volume Left 27 143 0

Volume Right 0 72 359

¢SH 0 1636 653

Volume to Capacity Er 009 143

Queue Length 95th (ft) Err 7 1079

Control Delay (s) Err 52 2207

Lane LOS F A F

Approach Delay (s) Err 52 2207

Approach LOS B F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26AMNB.syn



2027 No Build 5: Commercial Street & Adams Street
Weekday Evening Peak Hour

" "N U A N

Movement EBL EBR  SBL SBR NWL NWR
Lane Configurations N i b il

Traffic Volume (veh/h) 29 N7 M7 21 150 158
Future Volume (Veh/h) 29 317 417 21 150 158
Sign Control Stop Free Stop

Grade 0% 0% 0%

Peak Hour Factor 087 08 08 08 08 086
Hourly flow rate (vph) 33 364 491 25 174 184
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right tum flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1266 994 0 1007 0
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1266 994 0 1007 0
tC, single (s) 7.1 6.5 41 6.5 6.2
tC, 2 stage (s)

tF (s) 35 4.0 22 40 33
p0 queue free % 0 0 70 0 83
cM capacity (veh/h) 0 173 1636 170 1091
Direction, Lane # EB1 SB1 NW{

Volume Total 397 516 358

Volume Left 33 491 0

Volume Right 0 25 184

cSH 0 1636 300

Volume to Capacity Er 030 119

Queue Length 95th (ft) Err 32 394

Control Delay (s) Err 79 1516

Lane LOS F A F

Approach Delay (s) Err 79 1516

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26PMNB.syn



2027 Build 5: Commercial Street & Adams Street
Weekday Morning Peak Hour

A = Y4~ A

Movement EBL EBR SBL SBR NWL NWR
Lane Configurations W W W

Traffic Volume (veh/h) 2 102 99 55 576 348
Future Volume (Veh/h) 21 102 99 55 576 348
Sign Control Stop Free Stop

Grade 0% 0% 0%

Peak Hour Factor 071 071 069 069 097 097
Hourly flow rate (vph) 30 144 143 80 594 359
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 982 326 0 366 0
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 982 326 0 366 0
tC, single (s) 7.2 6.5 4.1 6.5 6.2
tC, 2 stage (s)

tF (s) 3.6 4.0 22 4.0 3.3
p0 queue free % 0 73 9N 0 67
¢cM capacity (veh/h) 0 542 1636 516 1091
Direction, Lane # EB1 SB1 NW1

Volume Total 174 223 953

Volume Left 30 143 0

Volume Right 0 80 359

cSH 0 1636 644

Volume to Capacity Er 009 148

Queue Length 95th (ft) Err 7 1158

Control Delay (s) Err 50 2425

Lane LOS F A F

Approach Delay (s) Err 50 2425

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 79.5% ICU Level of Service D
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26AMBU.syn



2027 Build 5: Commercial Street & Adams Street
Weekday Evening Peak Hour

A~ 4~ A

Movement EBL EBR SBL SBR NWL NWR
Lane Configurations b " W

Traffic Volume (veh/h) 35 340 417 24 158 158
Future Volume (Veh/h) 35 340 417 24 158 158
Sign Control Stop Free Stop

Grade 0% 0% 0%

Peak Hour Factor 087 087 08 08 08 086
Hourly flow rate (vph) 40 3N 491 28 184 184
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, ptatoon unblocked

vC, conflicting volume 1272 996 0 1010 0
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1272 996 0 1010 0
tC, single (s) 741 6.5 41 6.5 6.2
tC, 2 stage (s)

tF (s) 3.5 4.0 22 40 3.3
p0 queue free % 0 0 70 0 83
cM capacity (veh/h) 0 172 1636 169 1091
Direction, Lane # EB1 SB1 Nwi1

Volume Total 431 519 368

Volume Left 40 491 0

Volume Right 0 28 184

cSH 0 1636 293

Volume to Capacity Er 030 126

Queue Length 95th (ft) Err 32 433

Control Delay (s) Err 78 176.2

Lane LOS F A F

Approach Delay (s) Err 78 176.2

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26PMBU.syn



2027 Build - Mitigated 5. Commercial Street & Adams Street
Weekday Morning Peak Hour

A st {4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L J ) S

Traffic Volume (veh/h) 21 102 576 348 99 55
Future Volume (Veh/h) 21 102 576 348 99 55
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 071 071 097 097 069 069
Hourly flow rate (vph) 30 144 594 359 143 80
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1730 183 223
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1730 183 223
tC, single (s) 6.5 6.2 4.1
tC, 2 stage (s)

tF (s) 3.6 33 22
p0 queue free % 44 83 56
cM capacity (veh/h) 53 862 1358
Direction, Lane # EB1 NB1 SB1
Volume Total 174 953 223
Volume Left 30 5% 0
Volume Right 144 0 80
cSH 238 1358 1700
Volume to Capacity 073 044 013
Queue Length 95th (ft) 125 57 0
Control Delay (s) 52.3 8.1 0.0
Lane LOS F A
Approach Delay (s) 52.3 8.1 0.0
Approach LOS F

Intersection Summary

Average Delay 12.4
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
HCM Unsignalized Intersection Capacity Analysis Synchro 10 Report

AJA/Vanasse & Assoc., Inc. S:\Jobs\8382\Analysis\26AMBM-rev.syn



2027 Build - Mitigated

Weekday Evening Peak Hour

5: Commercial Street & Adams Street

2 TN I R
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations W ) T
Traffic Volume (veh/h) 35 340 158 158 417 24
Future Volume (Veh/h) 35 340 158 158 417 24
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 087 087 08 08 08 085
Hourly flow rate (vph) 40 3N 184 184 491 28
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)

Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

1057 505 519

1067 505 519
6.4 6.2 4.1

3.5 3.3 22
81 32 83
208 571 1057

EB1 NB1 SB1

Volume Total

Volume Left

Volume Right

¢SH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)

Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

431 368 519

40 184 0
391 0 28
491 1057 1700
088 017  0.31
237 16 0
452 5.5 0.0

452 55 0.0

Average Delay

Intersection Capacity Utilization

Analysis Period {min)

16.3
73.4%
15

ICU Level of Service

HCM Unsignalized Intersection Capacity Analysis

AJA/Vanasse & Assoc., Inc.

Synchro 10 Report
S:\Jobs\8382\Analysis\26PMBM-rev.syn
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