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S, Duk

ffrey S. DirkyP.E., PTOE, FITE
Managing Partner
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EXECUTIVE SUMMARY

Vanasse & Associates, Inc. (VAI) has conducted a Transportation Impact Assessment (TTIA) in
order to determine the potential impacts on the transportation infrastructure associated with the
proposed construction of a multifamily residential community to be known as Elm Place and
located off Pitman Road and Elm Place in Swampscott, Massachusetts (hereafter referred to as the
Project). This assessment was prepared in consultation with the Town of Swampscott and the
Massachusetts Department of Transportation (MassDOT), and 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.

Based on this assessment, we have concluded the following with respect to the Project:

L.

Using trip-generation statistics published by the Institute of Transportation Engineers
(ITE)' and with adjustment to account for the use of public transportation and pedestrian
and bicycle trips, the Project is expected to generate approximately 578 automobile trips,
118 transit trips and 16 pedestrian/bicycle trips on an average weekday (two-way, 24-hour
volumes), with 36 automobile trips, 8 transit trips and 1 pedestrian/bicycle trip expected
during the weekday morning peak-hour, and 46 automobile trips, 10 transit trips and
1 pedestrian/bicycle trip expected during the weekday evening peak-hour;

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

To the extent that a vehicular connection is advanced between Pitman Road and
Doherty Circle, the connection should be one-way southbound and include pedestrian and
bicycle accommodations;

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

7 rip Generation, 10 Edition; Institute of Transportation Engineers; Washington, DC; 2017.
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5. Lines of sight to and from Elm Place (south) at its intersection with Essex Street and at the
Project site driveway intersection with Elm Place were found to exceed the recommended
minimum distance for safe operation based on the appropriate approach speed.

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 a new driveway that will intersect the west
side of Elm Place approximately 190 feet south of Essex Street, the approximate location of the
south access to the existing parking lot in the eastern portion of the Project site. The following
recommendations are offered with respect to the design and operation of the Project site access and
internal circulation, many of which are reflected on the Site Plans:

» The Project site driveway should be a minimum of 24 feet in width and designed to
accommodate the turning and maneuvering requirements of the largest anticipated
responding emergency vehicle.

» 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 should conform to
the applicable standards of the Manual on Uniform Traffic Control Devices (MUTCD).?

» Pedestrian connections have been provided to the sidewalks along both Essex Street and
Pitman Road.

» Americans with Disabilities Act (ADA) compliant wheelchair ramps should be provided
at all pedestrian crossings that are constructed or modified as a part of the Project.

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

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

2Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, D.C.; 2009.
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» Bicycle parking should be provided at appropriate locations within the Project site.
Off Site
Essex Street/Elm Place (South)

Independent of the Project, it is recommended that a marked STOP-line be provided on the
Elm Place (south) approach to Essex Street in order to defined the desired stopping point for
vehicles prior to entering the intersection and the marked crosswalk. In addition, it is recommended
that a double-yellow centerline be installed along Elm Place for a minimum distance of 50-feet
from the STOP-line in order to separate the directions of travel approaching Essex Street and to
provide proper positioning for vehicles queued on the Elm Place approach.

Transportation Demand Management

Public transportation services are provided within the study area by the Massachusetts Bay
Transportation Transit Authority (MBTA), including fixed-route bus services and Commuter Rail.
MBTA bus Route 455, Salem Depot — Wonderland, provides service between Salem Depot and
Wonderland Station, where connections can be made to the Blue Line subway system and other
MBTA bus routes. The Route 455 bus travels along Essex Street with a stop located at the Project
site (between Pitman Street and Elm Place). Commuter Rail services are provided to the Town by
way of Swampscott Station on the Newburyport/Rockport Line, which provides service to
North Station in Boston. Swampscott Station located off Railroad Avenue approximately 0.3 miles
to the southwest of the Project site, or an approximate 4 to 5 minute walking distance. In addition
to fixed-route bus services, the MBTA operates The Ride paratransit services for eligible persons
who cannot use fixed-route transit all or some of the time due to a physical, cognitive or mental
disability in compliance with the ADA.

In an effort to encourage the use of alternative modes of transportation to single-occupant vehicles,
the following Transportation Demand Management (TDM) measures will be implemented as a part
of the Project:

» A transportation coordinator will be designated for the Project to coordinate the elements
of the TDM program;

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

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

» Work-at-home workspaces will be provided to support telecommuting by residents of the
Project;

» Pedestrian accommodations will be incorporated into the Project and consist of connections
to existing sidewalks and ADA compliant wheelchair ramps at all pedestrian crossings that
are to be constructed or modified as a part of the Project;

» An internal mail room will be provided within the building; and

» Secure bicycle parking will be provided within the Project site.
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With implementation of the aforementioned 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 multifamily residential community to be known as Elm Place and
located off Pitman Road and Elm Place in Swampscott, 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 Essex Street, EIm Place and Pitman Road, and at the following specific intersections:
Essex Street at Burrill Street; Essex Street at Pitman Road; Essex Street at Elm Place; and
Essex Street at Burpee Road.

PROJECT DESCRIPTION

The Project will entail the construction of a 128-unit, multifamily residential community to be
known as Elm Place and located off Pitman Road and Elm Place in Swampscott, Massachusetts.
The Project site encompasses approximately 2.20+ acres of land that is bounded by Essex Street to
the north; railroad tracks associated with the Massachusetts Bay Transportation Authority (MBTA)
Commuter Rail and a commercial building to the south; Elm Place to the east and Pitman Road to
the west. Figure 1 depicts the Project site location in relation to the existing roadway network. The
Project site is currently occupied by a multifamily residential building that fronts along
Essex Street, a single-family home that fronts along Pitman Road, a commercial building and
associated parking areas and appurtenances that will be removed to accommodate the Project.

Access to the Project site will be provided by way of a new driveway that will intersect the west
side of Elm Place approximately 190 feet south of Essex Street, the approximate location of the
south access to the existing parking lot in the eastern portion of the Project site. Off-street parking
will be provided for 109 vehicles, or a parking ratio of 0.85 spaces per unit, which is below the
parking requirements of Section 3.1.0.0, Off-Street Parking and Loading, Parking, of the
Town of Swampscott Zoning By-Laws (1.5 parking spaces per unit is required); however the
parking ratio is within the range of values documented by the Institute of Transportation Engineers
(ITE) for similar multifamily residential communities.?

3Parking Generation Manual, 5™ Edition; Institute of Transportation Engineers; Washington D.C.; 2019. Observed
parking demand ratios for a multifamily housing (mid-rise) residential community were found to range from 0.58 to
2.50 spaces per dwelling unit, with an average parking demand of 1.21 spaces per dwelling unit and an 85% percentile
peak parking demand of 1.52 spaces per dwelling unit.
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STUDY METHODOLOGY

This study was prepared in consultation with the Town of Swampscott 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.
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EXISTING CONDITIONS

A comprehensive field inventory of existing conditions within the study area was conducted in
December 2020, with traffic volume data adjusted following the guidance issued by MassDOT for
TIAs conducted during the COVID-19 pandemic and the Governor’s phased ‘“Reopening
Massachusetts” strategy.® 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 that was assessed for the Project consisted of Essex Street, EIm Place and
Pitman Road, and the following specific intersections: Essex Street at Burrill Street; Essex Street
at Pitman Road; Essex Street at Elm Place; and Essex Street at Burpee Road.

The following describes the study area roadways and intersections.
Roadways
Essex Street

» Two-lane urban minor arterial roadway under Town jurisdiction

» Traverses study area in a general northeast-southwest alignment between Paradise Road
and Central Square in Lynn

A\

Provides two 12 to 26 foot wide travel lanes that are separated by a double-yellow
centerline with no marked shoulder and additional travel lanes at major intersections

The posted speed limit is 30 miles per hour (mph)

Sidewalks are provided along both sides of the roadway

On-street parking is prohibited within the study area

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

VV V VYV

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

4Guidance on T raffic Count Data; MassDOT; revised April 2020.
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Elm Place

Two-lane local access roadway under Town jurisdiction

Traverses study area in a circuitous alignment intersecting the south side of Essex Street
southwest of Hillcrest Circle and northeast of Burpee Road

Provides an approximate 20-foot wide traveled way (paved area) with no marked centerline
or shoulders

A posted speed limit is not provided

Sidewalks are provided along both sides of the Essex Place (south) for a distance of
approximately 50-feet southeast of Essex Street

Illumination 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
properties

Pitman Road

A\

YV V V V

Two-lane local access roadway under Town jurisdiction

Traverses study area in a general north-south alignment terminating at 10 Pitman Road,
approximately 350 feet south of Essex Street

Provides an approximate 20-foot wide traveled way (paved area) with no marked centerline
or shoulders

A posted speed limit is not provided
Sidewalks are provided along both sides of the roadway
[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
properties

Intersections

Table 1 and Figure 2 summarize existing lane use, traffic control, and pedestrian and bicycle
accommodations at the study area intersections as observed in December 2020.

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)
Yes; both sides of the
1 left-turn lane and intersecting roadways;
Ithrough lane on Essex St. crosswalks provided
Essex St./ TS southbound and 1 general No across all legs; Yes; Shared traveled-
Burrill St. purpose travel lane on pedestrian traffic way®
Essex St. northbound and signal equipment and
Burrill St. phasing (exclusive)
provided

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, both sides of the
Essex St./ 1 general purpose travel intersecting roadways; | Yes; Shared traveled-
. S No .
Pitman Rd. lane on all approaches crosswalk provided way
across Pitman Rd.
Yes, both sides of the
Essex St./ S 1 general purpose travel No intersecting roadways; | Yes; Shared traveled-
Elm PL (South) lane on all approaches crosswalk provided way
across Elm PI.
Yes; both sides of the
1 left-turn lane an 1 intersecting roadways;
through travel lane on crosswalks provided
Essex St./ Essex St. northbound; 1 across all legs; Yes; Shared traveled-
TS No .
Burpee Rd. general purpose travel lane pedestrian traffic way
on Essex St. southbound signal equipment and
and Burpee Rd. phasing (exclusive)
provided

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

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 December 2020. The ATR counts were conducted on
December 2™ and 3", 2020 (Wednesday through Thursday, inclusive) on Essex Street in the
vicinity of the Project site in order to record weekday traffic conditions over an extended period,
with weekday morning (7:00 to 9:00 AM) and evening (4:00 to 6:00 PM) peak period manual
TMCs performed at the study intersections on December 2, 2020 (Wednesday). 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. 8087 located on Lee Burbank
Highway (Route 1A) in Revere were reviewed.> Based on a review of this data, it was determined
that traffic volumes for the month of December are approximately 3.0 percent below
average-month conditions. As such, the December traffic volumes were adjusted upward by
3.0 percent in order to be representative of average-month conditions.

In order to account for the impact on traffic volumes and trip patterns resulting from the
“safer-at-home” order and the phased “Reopening Massachusetts” plan that was issued by the
Governor on May 18, 2020, in response to the COVID-19 pandemic, the traffic-volume data
collected from MassDOT Continuous Count Station No. 8087 in December 2020 was compared to

>MassDOT Traffic Volumes for the Commonwealth of Massachusetts; 2020.
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traffic data collected at the same station in December 2018. The 2018 traffic volumes were
expanded to 2020 by applying a background traffic growth rate of 1.25 percent per year (discussion
follows) in order to allow for a comparison of the data. Based on this pre and post-COVID-19
traffic count data comparison, the 2020 traffic-volume data that was collected as a part of this
assessment was adjusted upward by an additional 18.4 percent in order to account for the reduced
traffic volumes resulting from the phased “Reopening Massachusetts” plan.

The 2020 Existing traffic volumes are summarized in Table 2, with the weekday morning and
evening peak-hour traffic volumes graphically depicted on Figure 3. Note that the peak-hour traffic
volumes presented in Table 2 were obtained from the TMCs and are reflected on the
aforementioned figure.

Table 2
2020 EXISTING TRAFFIC VOLUMES

Directional
Location/Peak Hour AWT? VPH® K Factor®  Distribution?
Essex Street, east of EIm Place 16,155 -- -- -
Weekday Morning (7:30 — 8:30 AM) - 984 6.1 55.4% NEB
Weekday Evening (4:30 — 5:30 PM) - 1,390 8.6 53.3% SWB

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

‘Percent of daily traffic occurring during the peak hour.
dPercent traveling in peak direction.
SWB=southwestbound; NEB=northeastbound.

As can be seen in Table 2, Essex Street in the vicinity of the Project site was found to accommodate
approximately 16,155 vehicles on an average weekday (two-way, 24-hour volume), with
approximately 984 vehicles per hour (vph) during the weekday morning peak-hour and 1,390 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 December 2020. The field inventory consisted of a review of the location of
sidewalks and pedestrian crossing locations along the study roadways and at the study area
intersections. As detailed on Figure 2, sidewalks are generally provided along both sides of the
study area roadways, with crosswalks provided at the study area intersections and pedestrian traffic
signal equipment and phasing provide at the signalized study area intersections.

Formal bicycle facilities were not identified within the study area; however, the study area
roadways were identified to generally provide sufficient width to accommodate bicycle travel in a
shared traveled-way configuration (i.e., bicyclists and motor vehicles sharing the traveled-way).®

A minimum combined travel lane and paved shoulder width of 14-feet is required to support bicycle travel in a shared
traveled-way condition.
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PUBLIC TRANSPORTATION

Public transportation services are provided within the study area by the Massachusetts Bay
Transportation Transit Authority (MBTA), including fixed-route bus services and Commuter Rail.
MBTA bus Route 455, Salem Depot — Wonderland, provides service between Salem Depot and
Wonderland Station, where connections can be made to the Blue Line subway system and other
MBTA bus routes. The Route 455 bus travels along Essex Street with a stop located at the Project
site (between Pitman Street and Elm Place). Commuter Rail services are provided to the Town by
way of Swampscott Station on the Newburyport/Rockport Line, which provides service to North
Station in Boston. Swampscott Station located off Railroad Avenue approximately 0.3 miles to the
southwest of the Project site, or an approximate 4 to 5 minute walking distance. In addition to
fixed-route bus services, the MBTA operates The Ride paratransit services for eligible persons who
cannot use fixed-route transit all or some of the time due to a physical, cognitive or mental disability
in compliance with the Americans with Disabilities Act (ADA).

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

SPOT SPEED MEASUREMENTS

Vehicle travel speed measurements were performed on Essex 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

Essex Street

Northeastbound  Southwestbound

Mean Travel Speed (mph) 23 25
85t Percentile Speed (mph) 28 28
Posted Speed Limit (mph) 30 30

mph = miles per hour.

As can be seen in Table 3, the mean vehicle travel speed along Essex Street in the vicinity of the
Project site was found to be 23 mph northeastbound and 25 southwestbound. The 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 28 mph in both directions which approximates the posted speed limit
in the vicinity of the Project site (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.

G:\8688 Swampscott, MA\Report\Elm Place TIA 01_21.docx 1 1



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, roadway
and weather conditions, and day of occurrence, and presented in Table 4.

As can be seen in Table 4, no (0) motor vehicle crashes were reported to have occurred at the
Essex Street/Pitman Road intersection, with the remaining study area intersections found to have
experienced an average of approximately one (1) reported motor vehicle crash per year over the
five-year review period and were identified to have motor vehicle crash rates below the MassDOT
statewide and District average crash rates for a signalized or unsignalized intersection, as
appropriate, for the MassDOT Highway Division District in which the intersections are located
(District 4). The majority of the reported crashes within the study area occurred on a weekday;
during daylight; under clear weather conditions; and involved angle-type collisions that resulted in
property damage only.

A review of the MassDOT statewide High Crash Location List indicated that there are no locations
within the study area that are 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.

The detailed MassDOT Crash Rate Worksheets are provided in the Appendix.
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Table 4
MOTOR VEHICLE CRASH DATA SUMMARY?®

Essex St./ Essex St./ Essex St./ Essex St./
Burrill St. Pitman Rd. Elm PL Burpee Rd.
Traffic Control Type:® TS u u TS
Year:
2013 1 0 0 1
2014 0 0 0 1
2015 0 0 1 2
2016 2 0 1 0
2017 0 0 0 3
Total 3 0 2 7
Average 0.60 0.00 0.40 1.40
Rate® 0.10 0.00 0.07 0.22
MassDOT Crash Rate:* 0.78/0.73 0.57/0.57 0.57/0.57 0.78/0.73
Significant?® No No No No
Type:
Angle 1 0 0 4
Rear-End 0 0 1 3
Head-On 0 0 0 0
Sideswipe 0 0 0 0
Fixed Object 0 0 0 0
Pedestrian/Bicycle 1 0 0 0
Unknown/Other 1 0 1 0
Total 3 0 2 7
Conditions:
Clear 0 0 2 3
Cloudy 1 0 0 2
Rain 1 0 0 1
Snow/Ice 1 0 0 1
Total 3 0 2 7
Lighting:
Daylight 2 0 2 5
Dawn/Dusk 0 0 0 0
Dark (Road Lit) 1 0 0 2
Dark (Road Unlit) 0 0 0 0
Total 3 0 2 7
Day of Week:
Monday through Friday 2 0 2 4
Saturday 1 0 0 1
Sunday 0 0 0 2
Total 3 0 2 7
Severity:
Property Damage Only 1 0 2 5
Personal Injury 2 0 0 2
Fatality 0 0 0 0
Total 3 0 2 7

*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 4).
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FUTURE CONDITIONS

Traffic volumes in the study area were projected to the year 2028, 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 2028 under No-Build conditions include all existing traffic and
new traffic resulting from background traffic growth. Anticipated Project-generated traffic
volumes superimposed upon the 2028 No-Build traffic volumes reflect 2028 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 Swampscott Community and Economic Development Department was consulted 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 consultation, the
following projects were identified for inclusion in this assessment:

» Age-Qualified Residential Community, 35 Burpee Road, Swampscott, Massachusetts.

This project will entail the construction of a 38-unit age-qualified residential community
to be located at 35 Burpee Road.
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» Overlook Acres Mixed-Use Development, 387 Highland Avenue, Salem Massachusetts.
This project will entail the construction of a 282-unit multifamily residential community
and an 8,450 square foot (sf) commercial building to be located at 387 Highland Avenue.

Traffic volumes associated with the aforementioned development projects by others were either
estimated using trip-generation statistics published by the Institute of Transportation Engineers
(ITE)” for the appropriate land uses or were obtained from the traffic study conducted for the
specific development, 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 for Continuous Count Station No. 8087 in Revere was
reviewed in order to determine general traffic growth trends in the area. Based on a review of this
data and discussions with the Town of Swampscott Community and Economic Development
Department, a 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 of Swampscott and MassDOT were contacted in order to determine if there were any
planned future roadway improvement projects expected to be complete by 2028 within the study
area. Based on these discussions, no 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 2028 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 2020 Existing
peak-hour traffic volumes and then adding the peak-hour traffic volumes associated with the
identified specific development projects by others. The resulting 2028 No-Build weekday morning
and evening peak-hour traffic volumes are shown on Figure 4.

PROJECT-GENERATED TRAFFIC

Design year (2028 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 128-unit multifamily residential
community. In order to develop the traffic characteristics of the Project, trip-generation statistics
published by the ITE® for a similar land use as that proposed were used. ITE Land Use Code (LUC)

"bid 1.
81bid 1.
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221, Multifamily Housing (Mid-Rise), was used to develop the base traffic characteristics of the
Project.

Transit Use

Given the availability of public transportation services to the Project site (MBTA commuter rail
and fixed-route bus services), the interconnected network of sidewalks and on-road bicycle
accommodations (study area roadway system generally provide sufficient width to accommodate
bicycle travel in a shared traveled-way configuration), it is expected that a portion of the residents
of the Project will use public transportation services, walk or bicycle, thereby reducing the volume
of traffic that may be associated with the Project. In order to determine the proportion of residents
of the Project that may use public transportation, walk or bicycle as their primary mode of
transportation, travel mode data obtained from the 2019 American Community Survey (ACS) for
the Town of Swampscott was reviewed. The ACS data identified the following commuting modes
for workers age 16 or older that reside within the Town:

Single-Occupant Vehicle: 68%
Car/Vanpool: 7%

Public Transportation: 15%
Walk: 2%

Bicycle: 0%

Other: 1%

Worked at Home: 7%

VVVYVVYVY

According to the ACS, approximately 32 percent of workers that reside in the Town reported that
they used an alternative mode of transportation to single-occupancy vehicles to travel to/from work,
with 15 percent using public transportation, 7 percent participating in a car or vanpool, 2 percent
walking/bicycling, 7 percent reporting that they work from home and 1 percent indicating an
“other” mode.

In order to account for the use of alternative modes of transportation to single-occupancy vehicles,
the base ITE trip-generation calculations were first converted to person trips using a vehicle
occupancy ratio of 1.13 persons per vehicle, which was obtained from the 2009 National Household
Travel Survey, and were then disseminated to the modes of transportation that are accessible to the
residents of the Project: public transportation (transit), pedestrian/bicycle and automobile.

In order to provide conservative (high) traffic volume projections from which to assess the potential
impact of the Project on the transportation infrastructure, it was assumed that 83 percent of the trips
generated by the Project would consist of automobile trips, with 15 percent of trips assumed to be
made using public transportation and 2 percent consisting of pedestrian/bicycle trips.

Table 5 summarizes the trip calculations for the Project using the above methodology.
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Table 5
TRIP-GENERATION SUMMARY

Person Trips

Automobile Pedestrian/
ITE Total Person Transit Bicycle
Vehicle Person Trips Trips Trips Automobile
Time Period/Direction Trips® Trips® (83%) (15%) (2%) Trips®

Average Weekday Daily:

Entering 348 393 326 59 8 289

Exiting 348 393 326 59 8 289

Total 696 786 652 118 16 578
Weekday Morning Peak Hour:

Entering 11 13 11 2 0 10

Exiting 33 37 30 6 1 26

Total 44 50 41 8 1 36
Weekday Evening Peak Hour:

Entering 34 38 31 6 1 27

Exiting 22 25 21 4 0 19

Total 56 63 52 10 1 46

‘Based on ITE LUC 220, Multifamily Housing (Mid-Rise), 128-units.
°ITE vehicle trips x 1.13 persons per vehicle.
“Automobile person trips divided by 1.13.

Project-Generated Traffic Volume Summary

As can be seen in Table 5, using the aforementioned methodology, the Project is expected to
generate approximately 578 automobile trips, 118 transit trips and 16 pedestrian/bicycle trips on an
average weekday (two-way, 24-hour volumes), with 36 automobile trips (10 vehicles entering and
26 exiting), 8 transit trips and 1 pedestrian/bicycle trip expected during the weekday morning peak-
hour, and 46 automobile trips (27 vehicles entering and 19 exiting), 10 transit trips and
1 pedestrian/bicycle trip expected during the weekday evening peak-hour.

TRIP DISTRIBUTION AND ASSIGNMENT

The directional distribution of generated trips to and from the Project site was determined based on
a review of Journey-to-Work data obtained from the U.S. Census for persons residing in the
Town of Swampscott and then refined based on existing traffic patterns within the study area. The
general trip distribution for the Project is graphically depicted on Figure 5. The additional traffic
expected to be generated by the Project was assigned on the study area roadway network as shown
on Figure 6 for the weekday morning and evening peak hours.

FUTURE TRAFFIC VOLUMES - BUILD CONDITION

The 2028 Build condition traffic volumes consist of the 2028 No-Build traffic volumes with the
additional traffic expected to be generated by the Project added to them. The 2028 Build weekday
morning and evening peak-hour traffic-volumes are graphically depicted on Figure 7.
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A summary of peak-hour projected traffic-volume changes outside of the study area that is the
subject of this assessment is shown in Table 6. These changes are a result of the construction of
the Project.

Table 6
PEAK-HOUR TRAFFIC-VOLUME INCREASES

Traffic
Volume Percent
Increase Increase
2020 2028 2028 Over Over
Location/Peak Hour Existing No-Build  Build No-Build  No-Build
Essex Street, northeast of Burpee Road:
Weekday Morning 1,028 1,141 1,152 11 1.0
Weekday Evening 1,461 1,625 1,639 14 0.9
Essex Street, southwest of Burrill Street:
Weekday Morning 771 859 876 17 2.0
Weekday Evening 1,118 1,245 1,265 20 1.6
Burrill Street, south of Essex Street:
Weekday Morning 414 459 467 8 1.7
Weekday Evening 565 627 639 12 1.9

As shown in Table 6, Project-related traffic-volume increases outside of the study area relative to
2028 No-Build conditions are anticipated to range from 0.9 to 2.0 percent during the peak periods,
with vehicle increases shown to range from 8 to 20 vehicles. When distributed over the peak-hour,
the predicted traffic volume 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.
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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.

9The capacity analysis methodology is based on the concepts and procedures presented in the Highway Capacity Manual;
Transportation Research Board; Washington, DC; 2010.
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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 7 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.

Table 7
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

TmOaOw >

aSource: Highway Capacity Manual, Transportation Research Board;
Washington, DC; 2000; page 16-2.
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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 2010 Highway Capacity Manual.'® 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 2010 Highway Capacity Manual. Table 8
summarizes the relationship between level of service and average control delay for two-way stop
controlled and all-way stop controlled intersections.

Table 8
LEVEL-OF-SERVICE CRITERIA FOR
UNSIGNALIZED INTERSECTIONS?

Level-Of-Service by Volume-to-Capacity Ratio Average Control Delay
v/c<1.0 v/c>1.0 (Seconds Per Vehicle)

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

>50.0
aSource: Highway Capacity Manual; Transportation Research Board; Washington, DC; 2010;
page 19-2.

TmooOQw >
leslieslisslies sl

YHighway Capacity Manual; Transportation Research Board; Washington, DC; 2010.
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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 2010 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 2020 Existing, 2028 No-Build and
2028 Build conditions for the intersections within the study area. The results of the intersection
capacity and vehicle queue analyses are summarized in Tables 9 and 10, with the detailed analysis
results 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.

As can be seen in Tables 9 and 10, the study area intersections were shown to continue to operate
under acceptable conditions (LOS “D” or better) with the addition of Project-related traffic.
Project-related impacts at the study area intersections were identified as follows:

Essex Street at Burrill Street — No change in LOS over No-Build conditions, with Project-related
impacts defined as a predicted increase in overall average motorist delay of less than 1.0 seconds
and in vehicle queuing of up to one (1) vehicle.

Essex Street at Burpee Road — No change in LOS over No-Build conditions, with Project-related
impacts defined as a predicted increase in overall average motorist delay of less than 1.0 seconds.

Essex Street at Pitman Road — Operating conditions for all movements from the Pitman Road
approach to Essex Street were shown to degrade from LOS B to LOS C during the weekday
morning peak-hour with the addition of Project-related traffic as a result of a slight increase in
average motorist delay (approximately 0.4 seconds). Vehicle queuing at the intersection was shown
to be negligible.

Essex Street at EIm Place (South) — Operating conditions for all movements from the Elm Place
approach to Essex Street were shown to degrade from LOS C to LOS D during the weekday evening
peak-hour with the addition of Project-related traffic as a result of an increase in average motorist
delay of 9.5 seconds. Vehicle queuing on the Elm Place approach were shown to increase by up to
two (2) vehicles with the addition of Project-related traffic. All movements along Essex Street
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approaching the intersection were shown to operate at LOS A during both the weekday morning
and evening peak hours with negligible vehicle queuing predicted.

Elm Place at the Project Site Driveway — All movements at this intersection were shown to operate
at LOS A under all analysis conditions with negligible vehicle queuing expected.
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Table 9
SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2020 Existing 2028 No-Build 2028 Build
Signalized Intersection/ Queue! Queue Queue
Peak-Hour/Movement v/C? Delay® LOS® 50t/95th v/C Delay LOS 50™/95t™ V/C Delay LOS 50t™/95t™
Essex Street at Burrill Street
Weekday Morning:
Essex Street NEB LT/TH/RT 0.72 23.2 C 5/18 0.76 253 C 6/22 0.77 25.9 C 6/23
Essex Street SWB LT 0.50 11.2 B 1/5 0.56 13.1 B 1/8 0.57 13.4 B 1/8
Essex Street SWB TH/RT 0.33 8.2 A 2/9 0.36 8.3 A 2/10 0.37 8.4 A 2/10
Burrill Street NB LT/TH/RT 0.43 26.3 C /5 0.52 29.5 C 2/6 0.52 29.7 C 2/6
Driveway SB LT/TH/RT 0.22 38.7 D 0/0 0.21 40.4 D 0/0 0.21 40.6 D 0/0
Overall - 18.0 B -- - 19.7 B -- -- 19.9 B --
Weekday Evening:
Essex Street NEB LT/TH/RT 0.81 31.7 C 4/7 0.83 34.0 C 9/25 0.84 34.0 C 9/25
Essex Street SWB LT 0.58 17.0 B 0/0 0.65 19.4 B 2/8 0.66 19.7 B 2/8
Essex Street SWB TH/RT 0.62 15.5 B 9/17 0.67 16.7 B 6/21 0.67 16.7 B 7/22
Burrill Street NB Lt/TH/RT 0.69 31.2 C 2/4 0.80 40.0 D 6/16 0.83 43.1 D 6/16
Driveway SB LT/TH/RT 0.00 38.6 D 0/0 0.00 41.6 D 0/0 0.00 42.1 D 0/0
Overall - 24.3 B -- - 27.7 C -- -- 28.5 C --
Essex Street at Burpee Road
Weekday Morning:
Essex Street NEB LT 0.11 6.8 A 0/1 0.14 7.5 A 0/2 0.14 7.5 A 0/2
Essex Street NEB TH/RT 0.71 12.3 B 3/18 0.76 14.8 B 3/22 0.76 14.8 B 3/22
Essex Street SWB LT/TH/RT 0.50 8.7 A 2/12 0.54 9.8 A 2/14 0.53 9.8 A 2/14
Driveway NB LT/TH/RT 0.00 23.3 C 0/0 0.00 26.6 C 0/0 0.00 27.1 C 0/0
Burpee Road SB LT/TH/RT 0.27 19.2 B 172 0.30 20.8 C 1/3 0.31 21.5 C 1/3
Overall -- 11.6 B - -- 13.5 B -- - 13.5 B --
Weekday Evening:
Essex Street NEB LT 0.28 5.1 A 02 0.38 5.8 A 0/3 0.39 6.0 A 0/3
Essex Street NEB TH/RT 0.63 7.2 A 3/15 0.67 7.5 A 3/21 0.67 7.6 A 3/21
Essex Street SWB LT/TH/RT 0.66 7.4 A 3/22 0.69 7.8 A 4/27 0.70 7.9 A 4/27
Driveway NB LT/TH/RT 0.00 0.0 A 0/0 0.00 0.0 A 0/0 0.00 0.0 A 0/0
Burpee Road SB LT/TH/RT 0.06 20.4 C 0/2 0.10 23.7 C 0/2 0.10 23.7 C 0/2
Overall -- 8.0 A - -- 8.5 A -- -- 8.6 A --

*Volume-to-capacity ratio.

®Control (signal) delay per vehicle in seconds.

‘Level-of-Service.

Queue length in vehicles.

NB = northbound SB = southbound; NEB = northeastbound; SWB = southwestbound; LT = left-turning movements; TH = through movements; RT = right-turning movements.
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Table 10
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2020 Existing 2028 No-Build 2028 Build
Queue! Queue Queue
Unsignalized Intersection/Peak-hour/Movement Demand® Delay® LOS®¢ 95t Demand Delay LOS 95t Demand Delay LOS 95t
Essex Street at Pitman Road
Weekday Morning:
Essex Street NEB TH/RT 542 0.0 A 0 602 0.0 A 0 609 0.0 A 0
Essex Street SWB LT/TH 445 0.0 A 0 498 0.0 A 0 516 0.0 A 0
Pitman Road NB LT/RT 2 13.8 B 0 2 14.7 B 0 2 15.1 C 0
Weekday Evening:
Essex Street NEB TH/RT 663 0.0 A 0 740 0.0 A 0 759 0.0 A 0
Essex Street SWB LT/TH 741 0.0 A 0 824 0.0 A 0 837 0.0 A 0
Pitman Road NB LT/RT 1 20.2 C 0 1 23.6 C 0 1 24.3 C 0
Essex Street at Elm Place (South)
Weekday Morning:
Essex Street NEB TH/RT 542 0.0 A 0 602 0.0 A 0 609 0.0 A 0
Essex Street SWB LT/TH 439 0.1 A 0 491 0.1 A 0 494 0.3 A 0
Elm Place NB LT/RT 21 14.0 B 1 23 15.3 C 1 49 18.4 C 2
Weekday Evening:
Essex Street NEB TH/RT 661 0.0 A 0 738 0.0 A 0 757 0.0 A 0
Essex Street SWB LT/TH 741 0.4 A 0 824 0.5 A 0 832 0.9 A 0
Elm Place NB LT/RT 25 19.2 C 1 27 23.1 C 1 46 32.6 D 3
Elm Place at the Project Site Driveway
Weekday Morning:
Project Site Driveway EB LT/RT - - - - - - -- - 26 8.8 A 0
Elm Place NB LT/TH - - - - - - - - 23 0.0 A 0
Elm Place SB TH/RT - - - - - - - - 23 0.0 A 0
Weekday Evening:
Project Site Driveway EB LT/RT -- -- -- -- -- -- -- -- 19 9.0 A 0
Elm Place NB LT/TH - - - - - - - 27 0.0 A 0
Elm Place SB TH/RT - - - - - - -- - 68 0.0 A 0

“Demand in vehicles per hour.

®Average control delay per vehicle (in seconds).

‘Level-of-Service.

dQueue length in vehicle.

NB = northbound; SB = southbound; NEB = northeastbound; SWB = southwestbound; LT = left-turning movements; TH = through movements; RT = right-turning movements.
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DOHERTY CIRCLE CONNECTOR

An evaluation of potential opportunities to re-establish a connection between Pitman Road and
Doherty Circle as either a pedestrian/bicycle connection or to serve vehicles and
pedestrians/bicycles was undertaken. Providing a connection between these roadways would
facilitate pedestrian and bicycle access to Burrill Street and the Swampscott Commuter Rail
Station, and would afford an alternative for motorists to travel between Burrill Street and
Essex Street east of Pitman Road. At a baseline level, a pedestrian/bicycle connection should be
formalized irrespective of advancement of a vehicular connection.

Three (3) alternatives were evaluated for a vehicular connection between Pitman Road and
Doherty Circle:

1. Pitman Road to Doherty Circle one-way southbound;
2. Doherty Circle to Pitman Road one-way northbound; and
3. Pitman Road/Doherty Circle two-way circulation

In order to ascertain the diversion of traffic that may occur as a result of the connection, a review
of the projected future 2028 Build traffic volumes and the traffic operations analysis for the
Essex Street/Burrill Street and Essex Street/Pitman Road intersections was undertaken. The traffic
operations analyses were reviewed to determine the available capacity of the Essex Street/
Pitman Road intersection to accommodate the additional traffic demands resulting from the
connection. Once the theoretical capacity of the intersection is reached, motorists would not use
the connection as the travel time benefit that would be achieved over the use of the
Essex Street/Burrill Street intersection is diminished.

The following summarizes the assessment of each of the three vehicular connection alternatives.

Pitman Road to Doherty Circle One-Way Southbound — Based on a review of the projected
vehicle queuing at the Essex Street/Burrill Street intersection, it is estimated that up to 55 vehicles
from the Essex Street southwestbound approach to Burrill Street would likely divert to
Pitman Road and use Doherty Circle to access to Burrill Street during the weekday peak hours with
a one-way southbound connector.

Doherty Circle to Pitman Street One-Way Northbound — Based on a review of the predicted

vehicle queuing on the Burrill Street northbound approach to Essex Street at the Essex Street/
Burrill Street intersection, it is estimated that up to 90 vehicles from the Burrill Street northbound
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approach could divert to Doherty Circle to access to Essex Street during the weekday peak hours
with a one-way northbound connector.

Pitman Road/Doherty Circle Two-Way Circulation — Based on a review of the predicted vehicle
queuing at the Essex Street/Burrill Street intersection, it is estimated that up to 145 vehicles could
divert from the Essex Street/Burrill Street intersection to a two-way Pitman Road/Doherty Circle
Connection during the weekday peak hours.

Based on a review of the vehicular connection alternatives, the one-way southbound connection
that would allow motorists from Essex Street east of Burrill Street to access Burrill Street would
appear to be the least impactful to the existing uses along Pitman Road and Doherty Circle. The
one-way connection can be limited to the short segment connecting the two roadways. To the
extent that such a vehicular connection is advanced, it is recommended that the connection be
20-feet in width, or the minimum width required to accommodate emergency vehicle travel, and
the appropriate signs (“One-Way” and “Do Not Enter”) be installed to regulate the one-way traffic
flow.
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SIGHT DISTANCE EVALUATION

Sight distance measurements were performed at the intersection of Essex Street at Elm Place
(south) and at the Project site driveway intersection with Elm Place 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.

1y 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
Essex Street at Elm Place (south)
Stopping Sight Distance:
Essex Street approaching from the north 200 - 500+
Essex Street approaching from the south 200 - 500+
Intersection Sight Distance:
Looking to the north from Essex Street 200 335 236
Looking to the south from Essex Street 200 290 500+
Elm Place at the Project Site Driveway
Stopping Sight Distance:
Elm Place approaching from the north 80 - 147¢
Elm Place approaching from the east 80 -- 95
Intersection Sight Distance:
Looking to the north from the Site Driveway 80 145 147¢
Looking to the east from the Site Driveway 80 170 95

“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); 2018; and based on a 30 mph approach speed along Essex Street and a 15 mph
approach speed along Elm Place.

®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 Essex Street.

As can be seen in Table 11, the available lines of sight exceed the recommended minimum sight
distances to function in a safe manner (SSD) based on a 30 mph approach speed along Essex Street,
which is consistent with the posted speed limit and the measured 85 percentile vehicle travel speed
(28 mph) approaching Elm Place, and a 15 mph approach speed along Elm Place, which is reflective
of a reasonable approach speed given the geometry of the roadway(horizontal curvature) and
proximity of the Project site access to Essex Street.
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

VAI has conducted a TIA in order to determine the potential impacts on the transportation
infrastructure associated with the proposed construction of a multifamily residential community to
be known as Elm Place and located off Pitman Road and Elm Place in Swampscott, Massachusetts.
The following specific arecas 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:

L.

Using trip-generation statistics published by the ITE!? and with adjustment to account for
the use of public transportation and pedestrian and bicycle trips, the Project is expected to
generate approximately 578 automobile trips, 118 transit trips and 16 pedestrian/bicycle
trips on an average weekday (two-way, 24-hour volumes), with 36 automobile trips,
8 transit trips and 1 pedestrian/bicycle trip expected during the weekday morning peak-
hour, and 46 automobile trips, 10 transit trips and 1 pedestrian/bicycle trip expected during
the weekday evening peak-hour;

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

To the extent that a vehicular connection is advanced between Pitman Road and
Doherty Circle, the connection should be one-way southbound and include pedestrian and
bicycle accommodations;

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

21bid 1.
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5. Lines of sight to and from Elm Place (south) at its intersection with Essex Street and at the
Project site driveway intersection with Elm Place were found to exceed the recommended
minimum distance for safe operation based on the appropriate approach speed.

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 a new driveway that will intersect the west
side of Elm Place approximately 190 feet south of Essex Street, the approximate location of the
south access to the existing parking lot in the eastern portion of the Project site. The following
recommendations are offered with respect to the design and operation of the Project site access and
internal circulation, many of which are reflected on the Site Plans:

» The Project site driveway should be a minimum of 24 feet in width and designed to
accommodate the turning and maneuvering requirements of the largest anticipated
responding emergency vehicle.

» 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 should conform to
the applicable standards of the Manual on Uniform Traffic Control Devices (MUTCD).'?

» Pedestrian connections have been provided to the sidewalks along both Essex Street and
Pitman Road.

» Americans with Disabilities Act (ADA) compliant wheelchair ramps should be provided
at all pedestrian crossings that are constructed or modified as a part of the Project.

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

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

BManual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, D.C.; 2009.
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» Bicycle parking should be provided at appropriate locations within the Project site.
Off Site
Essex Street/Elm Place (South)

Independent of the Project, it is recommended that a marked STOP-line be provided on the
Elm Place (south) approach to Essex Street in order to defined the desired stopping point for
vehicles prior to entering the intersection and the marked crosswalk. In addition, it is recommended
that a double-yellow centerline be installed along Elm Place for a minimum distance of 50-feet
from the STOP-line in order to separate the directions of travel approaching Essex Street and to
provide proper positioning for vehicles queued on the Elm Place approach.

Transportation Demand Management

Public transportation services are provided within the study area by the MBTA, including fixed-
route bus services and Commuter Rail. MBTA bus Route 455, Salem Depot — Wonderland,
provides service between Salem Depot and Wonderland Station, where connections can be made
to the Blue Line subway system and other MBTA bus routes. The Route 455 bus travels along
Essex Street with a stop located at the Project site (between Pitman Street and Elm Place).
Commuter Rail services are provided to the Town by way of Swampscott Station on the
Newburyport/Rockport Line, which provides service to North Station in Boston.
Swampscott Station located off Railroad Avenue approximately 0.3 miles to the southwest of the
Project site, or an approximate 4 to 5 minute walking distance. In addition to fixed-route bus
services, the MBTA operates The Ride paratransit services for eligible persons who cannot use
fixed-route transit all or some of the time due to a physical, cognitive or mental disability in
compliance with the ADA.

In an effort to encourage the use of alternative modes of transportation to single-occupant vehicles,
the following Transportation Demand Management (TDM) measures will be implemented as a part
of the Project:

» A transportation coordinator will be designated for the Project to coordinate the elements
of the TDM program;

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

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

» Work-at-home workspaces will be provided to support telecommuting by residents of the
Project;

» Pedestrian accommodations will be incorporated into the Project and consist of connections
to existing sidewalks and ADA compliant wheelchair ramps at all pedestrian crossings that
are to be constructed or modified as a part of the Project;

» An internal mail room will be provided within the building; and

» Secure bicycle parking will be provided within the Project site.
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With implementation of the aforementioned 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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APPENDIX

PROJECT SITE PLAN

AUTOMATIC TRAFFIC RECORDER COUNT DATA

MANUAL TURNING MOVEMENT COUNT DATA

SEASONAL ADJUSTMENT DATA

PUBLIC TRANSPORTATION INFORMATION

VEHICLE TRAVEL SPEED DATA

MASSDOT CRASH RATE WORKSHEETS AND HIGH CRASH LOCATION MAPPING
BACKGROUND DEVELOPMENT TRAFFIC-VOLUME NETWORKS
GENERAL BACKGROUND TRAFFIC GROWTH
TRIP-GENERATION CALCULATIONS

MODE OF TRANSPORTATION FOR THE TOWN OF SWAMPSCOTT
JOURNEY TO WORK TRIP DISTRIBUTION

CAPACITY ANALYSIS WORKSHEETS



PROJECT SITE PLAN
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AUTOMATIC TRAFFIC RECORDER COUNT DATA




Location : Essex Street
Location : East of Elm Place
City/State: Swampscott, MA

Start

Time
12:00
12:15
12:30
12:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15
04:30
04:45
05:00
05:15
05:30
05:45
06:00
06:15
06:30
06:45
07:00
07:15
07:30
07:45
08:00
08:15
08:30
08:45
09:00
09:15
09:30
09:45
10:00
10:15
10:30
10:45
11.00
11:15
11:30
11:45
Total
Percent

12/2/2020
Wed Morning
10

O~NWARLAOANN_2BABONO=2NOO®

WB
Afternoon

105

99
107
103
124
130
118
102
134
121
132
112
157
160
137
169
136
160
152
160
163
167
126
129
125

Accurate Counts
978-664-2565

Hour Totals

Morning  Afternoon  Morning

29

13

12

16

21

77

196

317

337

332

396

409

11
7
15
414 16

474

499

623

NANW20MNDNW20 201N O0 RS

608 21

585 40

403 94

288 128

210 104

158 95

38.7%

EB
Afternoon

114
120
128
111
121
112
107
122
109
115

86
124
137
116
126
137
130
123
110
155
119
129
109

Hour Totals
Morning  Afternoon

48 473
19 462
7 434
9 516
46 518
84 478
281 371
422 294
399 169
363 109
413 66
406 67

Page |

8688VLO1

Combined Totals
Marning  Aiternoon

77

32

19

25

67

161

477

739

736

695

809

815
4652
35.7%

887

936

933

1139

1126

1063

774

582

379

267

145

133
8364
64.3%



Location . Essex Street
Location . East of EIm Place
City/State: Swampscott, MA

Start
Time

12:00
12:15
12:30
12:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15
04:30
04:45
05:00
05:15
05:30
05:45
06.00
06:15
06:30
06:45
07:00
07:15
07:30
07:45
08:00
08:15
08:30
08:45
09:00
09:15
09:30
09:45
10:00
10:15
10:30
10:45
11:00
11:15
11:30
11:45
Total
Percent
Grand
Total
Percent

ADT

Accurate Counts Page 2
978-664-2565

8688VLOI
12/3/2020 WB Hour Totals EB Hour Totals Combined Totals
Thu Morning  Afternoon  Morning  Afternoon  Morning  Afternoon Morning  Afterncon  Morning  Afternoon
5 104 13 112
9 112 9 147
7 162 3 116
9 128 30 506 7 103 32 478 62 984
3 106 2 116
3 108 7 113
2 126 4 126
1 110 9 450 3 106 16 461 25 911
4 111 2 135
4 128 4 123
1 146 1 133
0 122 9 507 3 115 10 506 19 1013
0 162 0 123
1 167 0 118
6 167 1 120
7 195 14 691 10 133 1" 494 25 1185
3 144 7 135
2 157 0 135
4 161 8 133
10 170 19 632 19 148 34 551 53 1183
9 179 13 123
29 153 15 140
17 126 29 122
29 117 84 575 44 132 101 517 185 1092
35 113 33 107
44 103 54 113
48 101 84 70
48 89 175 406 110 89 281 379 456 785
64 89 84 72
66 83 93 61
103 83 108 86
100 66 333 321 118 46 403 265 736 586
105 57 148 62
83 54 109 58
75 56 109 43
109 46 372 213 124 42 490 205 862 418
99 48 101 43
86 38 85 35
90 40 103 25
101 24 376 150 126 29 415 132 791 282
76 36 79 29
92 26 102 37
74 22 90 19
103 16 345 100 103 21 374 106 719 206
80 16 86 20
88 24 92 14
106 7 108 15
107 8 380 55 125 8 411 57 791 112
2146 4606 2578 4151 4724 8757
31.8% 68.2% 38.3% 61.7% 35.0% 65.0%
4301 9013 5075 8108 9376 17121
32.3% 67.7% 38.5% 61.5% 35.4% 64.6%
ADT 13,248 AADT 13,248
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MANUAL TURNING MOVEMENT COUNT DATA




N/S Street : Driveway / Burrill Street

E/W Street : Essex Street
City/State
Weather : Clear

_ Start Time |
07:00 AM
07:15 AM
07:30 AM
07:45 AM

Total

08:00 AM
08:15 AM
08:30 AM
0845 AM |
Total

Grand Total
Apprch %
Total %
Cars

% Cars
Trucks

% Trucks

Start Time | Left| Thru | Right App. Total |
ysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour Anal

Peak Hour for Entire Intersection Begins at 07:30
0|

07:30 AM
07:45 AM
08:00 AM
08:15 AWM |

Total Volume
% App. Total |
PHF |

Cars

% Cars

Trucks

% Trucks

=
=
OoOCcCoOocooOoDCOoO0o0o0o

. Swampscott, MA

Dwy
From North
Left|  Thru!
0 0
0 0
0 0
0 0
0 0
0 1
0 0
0 0
0 0
0 1
0 1
0 100
0 0.1
0 1
0 100
0 0
0 0
Dwy
From North

COO0OO0ODODOD0O0O0OC0

Right

250 |

1
100
0
0

0
1
0
1

[=)i=Ne oo [alleNeNoNo)

OO OoODOoOO

AM

Left |

Accurate Counts
978-664-2565

___Groups Printed- Cars - Trucks _

App. Total | Le_f_t |

81
108
94
81
364

.843
353
970
11

Essex St
From East
Left Thru |
16 48
18 46
30 51
40 68
104 213
32 62
32 49
36 49
21 48
121 208
225 421
34.8 652
14.1 26.4
223 403
99.1 95.7
2 18
0.9 4.3
Essex St
From Easl
Thru | Right
51 0
68 0
62 0
49 0
230 0
63.2 0
846  .000
220 0
95.7 0
10 0
43 0

3.0

Right :

[=NeNoNe ol

SO0 O0O

OO0 OOOO

Burrill St
From South |
Left Thru Right |
4 0 22 |
7 0 16
4 1 23
6 1. 38]
21 2 99 |
11 0 29
13 1 34
13 0 31
8 0 34
45 1 128
66 3 227
22.3 1 76.7
4.1 0.2 14.2
66 3 226
100 100 99.6
0 0 1
0 0 0.4
Burrill St
From South |
Thru, Righl_! App, Total !
4 1 23 28
6 1 38 45
11 0 29 40
13 1 34 48
34 g 124 161
21.1 1.9 77
654 750 .816 839
34 3 123 160
100 100 99.2 99.4
0 0 1 1,
0 0 0.8 0.6

Left

Le

o
S
cooodoooooo

OO0 =0

[=}=NeNole]

fl

86880001

: 86880001
1 12/2/2020
1

Int, Total
168
152
208
256
784

220
211
190
191
812

1596

1549
97.1
47
29

208
256
220
211
895

File Name ;
Site Code
Start Date
Page No
Essex St
From Wesl
Thru | Right |
73 5
61 3
87 12
90 13
311 33
75 10
72 10
53 8
70 10
270 38
581 71
89 10.9
36.4 4.4
557 69
95.9 7.2
24 2
41 2.8
Essex St
From West |
Thru  Right | App. Total | Int. Total
87 12 99
90 13 103
75 10 85
72 10 82
324 45 369
878 122
900 .865 896 |
311 45 356
96.0 100 96.5
13 0 13
4.0 0 3.5



N/S Street :
E/W Street :
City/State
Weather

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

Driveway / Burrill Street
Essex Street

: Swampscott, MA
: Clear

Accurate Counts
978-664-2565

Oy

Out In Tatal
3] 1 4]
0 ol 0
3 1) 4

| 0| 1 0 |

| 0| a 9|

| 0l 11 nl

Rifhl Thru  Left

< »

Peak Hour Data

North =

| Peak Hour Begins at 07:30 AM

—3
Cars B |
Trucks ~
%
I

¢ T »

i [

Left . Thru _Right

no

8vF |
¥l
ey

¥oE
e
|ese
uj

1S x@ss3

[Z18
S
L8l

=T

07 15 AM

+0 mins. . 0 0

+15 mins. 0 0

+30 mins. 0 0

+45 mins. 0 1

Total Volume 0 1

. % App. Total : 0 100
PHF 000 .250 .00

Cars 0 1

% Cars 0 100

Trucks 0 0

% Trucks 0 0

0

OO OoCOO

34 3| 123
‘ ] 1] 1)
24 3| 124
179| :mu 339
1 [ 1 2
180/ 161 a4
Out In Total
Burnll St
07:45 AM
0 108 6 1 38
0 94 11 0 29
0 81 13 1 34
0 85 13 0 31
0 368 43 2 132
0 243 1.1 74.6
000 852 827 500 868
0 356 43 2 131
0 96.7 100 100 99.2
0 12 0 0 1
0 33 0 0 0.8

o
=]
coocodooooocoo

File Name
Site Code
Start Date
Page No

- 86880001
: 86880001
1 12/2/2020
12



Accurate Counts
978-664-2565

N/S Street : Driveway / Burrill Street
E/W Street : Essex Street

City/State : Swampscott, MA
Weather : Clear

Groups Printed- Cars

| Dwy Essex St Burrill St |
From North From East | From South |
Start Time | Left | Thru|  Right Left Thru Right | Left Thru Right | Left |
07:00 AM | 0 0 0 16 47 0 4 0 22 0
07:15 AM 0 0 0 18 44 0 7 0 16 1
07:30 AM 0 0 0 30 49 0 4 1 23 0
07:45 AM | 0o 0 0 40 68 0 6 1 38 0
Total | 0 0 0 104 208 0 21 2 99 1
08:00 AM 0 1 0 31 59 0 11 0 28 0
08:15 AM 0 0 0 32 44 0 13 1 34 0
08:30 AM 0 0 0 36 46 0 13 0 31 0
08:45 AM | 0 0 0 20 46 0 8 [t} 34 0
Total 0 1 0 119 195 0 45 1 127 0
Grand Total 0 1 0 223 403 0 66 3 226 | 1
Apprch % 0 100 0 35.6 64.4 0 224 1 76.6 0.2
Total % 0 0.1 0 14.4 26 0 43 0.2 14.6 | 0.1
Dwy | Essex St Burrill St
From North From East From South

i Start Time | Left| Thru | Right | App. Total | Left| Thru!| Right| app Total Lefti Thru | Right App Total | Left |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 0 0/ 30 49 0 79 4 1 23 28/ 0
07:45 AM 0 0 0 o/ 40 68 0 108 6 1 38 45 0
08:00 AM 0 1 0 1 31 59 0 90, 11 0 28 39 0
08:15 AM 0 00 0| 32 44 0 76 13 ] 34 48, 0
Total Volume 0 1 0 1] 133 220 0 353 34 3 123 160 0
% App. Total| 0 100 0 | 377 623 0 212 1.9 769 | 0
PHF| 000 250 .000  .250| .831 809 .000 817 654 750 809  .833| 000

File Name : 86880001
Site Code : 86880001
Start Date : 12/2/2020

PageNo :4
Essex St
From West |
Thru Right  Int. Total
72 4 165
58 3 147
85 12 204
84 13 250
299 32 766
74 10 | 214
68 10 202
50 8 184
66 9 183
258 37 783
557 69 | 1549
88.8 11
36 45 |
Essex St
From West

Thru | Right | App. Total | Int. Total |

85 12 97 204
84 13 97 250
74 10 84 214
68 10 78 202

311 45 356 870
87.4 12,6 _
915 865 918  .B7O



Accurate Counts
978-664-2565

N/S Street : Driveway / Burrill Street File Name : 86880001
E/W Street : Essex Street Site Code : 86880001
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :7
o Groups Printed- Trucks
Dwy Essex St Burrill St Essex St
| From North From East From South From West |
Start Time | Left | Thru| Right|  Left! Thru|  Right Left | Thru Right Left | Thru| Right| Int. Total
07:00 AM 0 0 o] 0 1 0 0 0 0 0 1 1] 3
07:15 AM 0 0 0 0 2 0 0 0 0 0 3 0| 5
07:30 AM 0 0 0 0 2 0 0 0 0 0 2 0 4
07:45 AM | 0 0 0 0 0 0. 0 0 0 0 6 0 6
Total 0 0 0 0 5 0 0 0 0 0 12 1 18
08:00 AM 0 0 0 1 3 0 0 0 1 0 1 0 6
08:15 AM 0 0 0 0 5 0 0 0 0 0 4 0 9
08:30 AM 0 0 0 0 3 0 0 0 0 0 3 0 6
08:45 AM | 0 0 0| - 2 0| 0 0 0 0 4 1 8
Total 0 0 0 2 13 0l 0 0 1 0 12 1 29
Grand Total 0 0 0 2 18 0 | 0 0 1 0 24 2| 47
Apprch % 0 0 0 10 90 0 0 0 100 0 92.3 7.7 |
Total % 0 0 0 4.3 38.3 0 0 0 2.1 0 511 43
| Dwy | Essex St Burrill St Essex St |
| From North ~From East From South From West
Start Time | Left| Thru| Right | app. Tota | Left| Thru| Right | App. Total Left| Thru Right App. Total Left  Thru| Right | App.Total | Int Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00AM | 0 0 0 0 1 3 0 4 0 0 1 1 0 1 0 1 8
08:15 AM | 0 0 0 0 0 5 0 5 0 0 0 0 0 4 0 4 ‘ 9
08:30 AM 0 0 0 0 0 3 0 3 0 0 0 0 0 3 0 3 6
08:45 AM | 0 0 0 0 1 2 0 3 0 0 0 0 0 4 1 5] 8
Total Volume | 0 0 0 0 2 13 0 15 0 0 1 1 0 12 1 13 29
% App. Total | 0 0 0 133  86.7 0 0 0 100 . 0 923 77
PHF| .000 .000 .000 .000| .500 .650 .000 750 .000 .000 .250 250 .000 .750 .250 650  .BO6




Accurate Counts
978-664-2565

N/S Street : Driveway / Burrill Street File Name : 86880001
E/W Street : Essex Street Site Code : 86880001
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :10
Groups Printed- Bikes Peds
Dwy Essex St Burrill St Essex St
~ From North | FromEast 1 ~ From South | From West |
Slart Time | Left| Thru| Right | Peds | Left| Thru | Right | Peds | Left| Thru| Right| Peds | Left| Thru Right Peds e tes | ioc Tota [ tnt. Total
07:00 AM | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 o] 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0| 0 0 0 0 0 0 0
07:45 AM | 0 0 0 0| 0 0 0 0| 0 0 0 0! 0 0 0 0 0 0 0
Total | 0 0 0 0 0 0 0 0] 0 0 0 0 0 0 0 0 0 0 0
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
08:30 AM 0 0 0 2 0 0 0 0 0 0 0 0| 0 0 0 0 2 0 2
08:45 AM | 0 0 0 1] 0 0o 0 0 0 0 0 0| 0 0 0 0 1 0 1
Total 0 0 0 3| 0 0 0 0 0 0 0 0| 0 2 0 0 3 2 5
Grand Total | 0 o] 0 3 ‘ 0 0 0 0 0 0 0 0 | 0 2 0 0 3 2 5
Apprch % | 0 0 0 0 0 0 0 0 0 0 100 0
Total % 0 0 0 | 0 0 0 0 0 0 0 100 0 60 40
Dwy | Essex St Burrill St Essex St
From North | ~_From East _ From South From West

Start Time | Left| Thru | Right| app Towt | Left| Thru| Right| app.7oti | Left! Thru| Right| ap.Tow  Left  Thru  Right | App. Tota Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 0 0| 0 0 0 0 0 0 0 0 0 0 0 0/ 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 0
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
08:15 AM | [0} 0 0 0| 0 0 0 0 0 0 0 0 0 1 0 1. 1
Total Volume 0 0 0 0| 0 0 0 0 0 0 0 0 0 2 0 2 2

% App. Total 0 0 0 | 0 0 0 . 0 0 0 0 100 0 |
PHF .000 .000 .000 .000| .000 .000 .000 .000| .000 .000 .0DOO .000  .000 .500 .000 .500 500



Accurate Counts
978-664-2565

N/S Street : Driveway / Burrill Street File Name ' 86880001
E/W Street : Essex Street Site Code : 86880001
City/State : Swampscott, MA Start Date : 12/2/2020
Weather :Clear Page No 11
Dwy
Out In Total
(I o 0o
o o o
Righl Thru  Left
q | »
Peak Hour Data
.—uﬂ i o
& O 4 7| s.
_ 5 North T—“:E_—,Q S
n E:m. I“.': . B 4 0 %“l
i '| E—P Peak Hour Begins at 07:30 AM —3 ‘ - =8
m ) | i}_ h=1 :3| w0
. .02% Bikes Peds c | =
8|j Ii_‘v ::ﬁ a! Dg
[~
9 1 r
Left  Thru  Right
0] |
0 o
Out In Total
Bl St
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
FPeak Hour for Each Approach Begins at.
| 07:00 AM 07:00 AM 07:00 AM 07;30 AM
+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
+45 mins. | 0 0 0 0 0 0. 0 [0 0 0 0 0. 0 1 0 1
Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2
% App. Total 0 0 0 .0 0 0 0 0 0 0 100 0
PHF | 000 000 .000 0ob .000 00D 000 000 000 .000 000 000 000 500 000 500



Accurate Counts
978-664-2565

N/S Street : Driveway / Burrill Street File Name : 86880001
E/W Street : Essex Street Site Code : 86880001
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :1

Groups Printed- Cars - Trucks )
Dwy Essex St Burrill St Essex St
| From North | From East o From South From Wesl!

Start Time | Left | Thru | Right | Left | Thru|  Right Left | Thru!  Right | Left Thru Right Int. Total
04:00 PM 0 0 0| 40 96 0 13 0 46 0 98 9 302
04:15 PM 0 0 0 37 120 0 22 1 55 0 71 11 317
04:30 PM 0 0 0 ‘ 43 104 0 16 0 33 1 82 19 298
04:45 PM | § 0 0| 27 114 0 6 0 684 0 101 9 331

Total 0 0 0] 147 434 0 67 1 198 1 352 48 1248
05:00 PM | 0 0 0 39 110 0 20 0 50 0 75 8 302
05:15 PM 0 0 1 48 115 0 20 1 39 0 95 11 330
05:30 PM 0 0 0 36 86 0 13 0 33 0 77 10 255
05:45 PM | 0 0 0| 38 76 0 17 o 58 0 79 13 _ 281

Total | 0 0 1 161 387 0 70 1 180 0 326 42 1168

Grand Total ! 0 0 1 308 821 0 137 2 378 1 678 90 2416
Apprch % 0 0 100 27.3 72.7 0 26.5 0.4 731 0.1 88.2 11.7
Total % | 0 0 0 12.7 34 0 57 01 15.6 | 0 28.1 37|
Cars 0 0 1 307 817 0 136 2 378 1 670 89 2401
% Cars | 0 0 100 99.7 99.5 0 99.3 100 100 100 98.8 98.9 99.4
Trucks 0 0 0 1 4 0 1 0 0 0 8 1 15
% Trucks 0 0 0 0.3 0.5 0 0.7 0 0 0 1.2 1.1 0.6
Dwy Essex St Burrill St | Essex St
From North From East From South | From West

Left| Thru | Right App Tem | int Total |

Start Time | Left| Thru | Right| app.Tota | Left| Thru| Right| app.Total | Left| Thru| Right | App Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 0 0 0 0/ 43 104 0 147 16 0 33 49 1 82 19 102 298

04:45 PM 0 0 0 0 27 114 0 141 16 0 64 80 0 101 9 10 331

05:00PM| O 0 0 0 39 110 0 149 20 0 50 70 0 75 8 83 302

05:15PM. 0 0 1 1, 48 115 0  163| 20 1 39 60 0 95 11 106 330

Total Volume® 0 0 1 11 157 443 0 600 72 1 186 250 1 353 47 401 1261
_%App.Total! O 0 100 | 262 738 0 278 04 718 . 02 88 M7 |

PHF' 000 .000 250 250 818 963 000  .920| 900 250 727  .BO9 250 .874 618 .91 952

Cars 0 0 1 1156 441 0 597 72 1 186 259 1 350 47 398 1255

% Cars 0 0 100 100 994 99.5 0 995 100 100 100 100/ 100 992 100 993  99.5

Trucks 0 0 0 0 1 2 0 3 0 0 0 0 0 3 0 3 6

% Trucks 0 0 0 0 06 05 0 0.5 0 0 0 0 0 08 0 0.7 0.5



N/S Street : Driveway / Burrill Street
E/W Street : Essex Street

City/State : Swampscott, MA
Weather : Clear

Accurate Counts
978-664-2565

5

Dy
Qut in Tolal
2 1 3}
1] 4] 0|
2 1 3|
1 0 0
0 a 0
1 ol ol
Right Thru Left
o .

Peak Hour Data

. 3 ol ol
I—' — e a ! -~ E en u1|5
- !§_| Nk \_‘%Lb i B &)
2875 | gem Peak Hour Begins at 04:30 PM | | I | | i
5EH |3 uoles ' ‘_;i' NE | ‘ 5
E | !ﬂ F Cars Efg,“ﬁ! ‘ 'cgn:?’é‘s: ;E
twa | (FO5E Tricks ’_|_. d f—
36 b g1 T2allgl = =F
L1 SEE Bl BE
9 P
Left  Thru  Right
72 1| 186!
0 0| 0
72 11 186!
203 250 462| !
1 0 1] [
204 259 463/
Out In Total
Huroll St
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:
| 04:30 PM 04:30 PM 04:15 PM 04:00 PM
|
+0 mins. | 0 0 0 0 43 104 0 147 22 1 55 78 0 98
+15 mins. 0 0 0 0 27 114 0 141 16 0 33 49 0 71
+30 mins. 0 0 0 0 39 110 0 149 16 0 64 80 1 82
+45 mins. | 0 0 1 1 48 15 0 163 . 20 0 50 70! 0 101
Total Volume | 0 0 1 1 157 443 0 600 74 1 202 277 1 352
% App: Tolal | 0 0 100 262 738 0 26.7 04 729 02 878
PHF | .000 .000 .250 250 .818 963 .000 920 841 .250 .789 866 250  .B71
Cars 0 0 1 1 156 441 0 597 74 1 202 277 1 347
% Cars 0 0 100 100 994 995 0 99.5 100 100 100 100 100 98.6
Trucks 0 0 0 0 1 2 0 3 0 0 0 0 0 5
% Trucks 0 0 0 0 0.6 0.5 0 0.5 0 0 0 0 0 1.4

File Name
Site Code
Start Date
Page No
9 107
11 82
19 102
9 110
48 401
12
632 911
48 396 '
100 98.8
0 off:
0 1.2

: 86880001
. 86880001
:12/2/2020
12



Accurate Counts
978-664-2565

N/S Street : Driveway / Burrill Street File Name : 86880001
E/W Street : Essex Street Site Code : 86880001
City/State : Swampscott, MA Start Date . 12/2/2020
Weather : Clear Page No :4
- Groups Printed- Cars
Dwy Essex St Burrill St Essex St
| From North | From East From South | From West
Start Time Left Thru|  Right | Left | Thru | Right Left | Thru | Right | Left | Thru | Right | Int. Total |
04:00 PM 0 0 0 40 96 0 13 0 46 0 97 9 301
04:15 PM 0 0 0| 37 119 0 22 1 55 0 69 11 314
04:30 PM 0 0 0 43 103 0 16 0 33 1 81 19 296
04:45 PM 0 0 0 | 27 114 0 16 0 64 0 100 9 330
Total 0 0 0 147 432 0 67 1 198 | 1 347 48 1241
05:00 PM 0 0 0 | 39 109 0 20 0 50 0 75 8 301
05:15 PM 0 0 1 47 115 0 20 1 39 0 94 1! 328
05:30 PM 0 0 0 36 85 0 12 0 33 0 77 9| 252
05:45 PM 0 0 0 38 76 0 17 0 58 | 0 77 13 | 279
Total 0 0 1 160 385 0 69 1 180 0 323 41 1160
Grand Total 0 0 1 307 817 0 136 2 378 1 670 89 1 2401
Apprch % 0 0 100 27.3 72.7 0 26.4 0.4 73.3 0.1 88.2 11.7 ‘
Total % 0 0 0 12.8 34 0 5.7 0.1 15.7 0 27.9 3.7
; | Dwy Essex St Burrill St Essex St
From North From East From South | ~ From Wesl

StartTime | Left| Thru Right| pp.Tola  Left| Thru Right| App Towsl | Left| Thru| Right| app.Tota | Left| Thru| Right!| App Total | Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 0 0 0 0| 43 103 0 146 16 0 33 49 1 81 19 101 296
04:45 PM 0 0 0 0 27 114 0 141 16 0 64 80 0 100 9 109 330
05:00 PM 0 0 0 0| 39 109 0 148 20 0 50 70 0 75 8 83 301
05:15 PM | 0 0 1 1| 47 115 0 162 20 1 39 60 0 94 11 105 328
Total Volume 0 0 1 1 156 441 0 597 72 1 186 259 ‘ 1 350 47 398 1255

% App. Total 0 0 100 | 261 739 0 | 278 04 718 03 879 118
PHF| .000 .000 .250 250 830 .95  .000 9211 900 250 727 .809 | .250 875 618 .913 .951



Accurate Counts

N/S Street : Driveway / Burrill Street
E/W Street : Essex Street
City/State : Swampscott, MA

978-664-2565

File Name : 86880001
Site Code : 86880001
Start Date : 12/2/2020

Weather : Clear Page No :7
Groups Printed- Trucks
Dwy Essex St | Burrill St Essex St
| | From North From East | From South From Wesl |
Start Time | Left Thru Right Left Thru | Right | Left Thru | Right Left | Thru Right| Int. Total |
04:00 PM 0 0 0 0 0 0| 0 0 0 0 1 0 1
04:15 PM 0 0 0 0 1 0| 0 0 0 0 2 0| 3
04:30 PM 0 0 0 0 1 0| 0 0 0 0 1 0| 2
04:45 PM | 0 0 0 0 0 0| 0 0 0 0 1 0| 1
Total 0 0 0 0 2 0| 0 0 0 0 5 0| 7
05:00 PM 0 0 0 0 1 0 0 0 0 0 0 0 1
05:15 PM 0 0 0 1 0 0 0 0 0 0 1 0 2
05:30 PM 0 0 0 0 1 0 1 0 0 0 0 1] 3
05:45 PM | 0 0 0| 0 a 0 0 0 0 0 2 0| 2
Total | 0 0 0 1 2 0| 1 0 0 0 3 1] 8
Grand Total 0 0 0 1 4 0 1 0 0 0 8 1] 15
Apprch % 0 0 0 20 80 0 100 0 0 0 88.9 111
Total % 0 0 0 6.7 26.7 0 6.7 0 0 0 53.3 6.7
Dwy Essex St Burrill St Essex St
| From North ~ _From East | From South | ~ From West |
Start Time | Left| Thru | Right app.Tota | Left| Thru| Right | App.Tota | Left| Thru| Right| app.Totel | Left| Thru| Right | App.Tolal | Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 0 0 0 0 0 1 0 1 | 0 0 0 0 0 0 0 0| 1
05:15 PM 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 1 2
05:30 PM 0 0 0 0 0 1 0 1 | 1 0 0 1 0 0 1 1 3
05:45 PM | 0 0 0 0. 0 0 0 0| 0 0 0 0| 0 2 0 2| 2
Total Volume 0 0 0 0 1 2 0 3| 1 0 0 1 0 3 1 4 8
% App. Total | 0 0 0 33.3  66.7 0 | 100 0 0 0 75 25 |
PHF | .000 .000 .000 000 250 500 .000 750 .250 .000 .000 250 | .000 .375 .250 .500 | 667



Accurate Counts
978-664-2565

N/S Street : Driveway / Burrill Street File Name : 86880001
E/W Street : Essex Street Site Code : 86880001
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :10
Groups Printed- Bikes Peds
Dwy Essex St Burrill St Essex St
| From North | From East \ From South | ~ From West :

Start Time | Left! Thru! Right| Peds | Left Thru Right Peds Left| Thru Right| Peds Left | Thru| Right | Peds | even Total | mew ot | Int. Total
04:00 PM | 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 0 2 2 4
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
04:45 PM 0 0 0 0| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 11 0 0 0 1 0 0 1 1 0 0 1 0 3 2 5
05:00 PM 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2 0 2
05:15 PM 0 0 0 1| 0 0 0 0 0 0 0 0 0 0 0 1 2 0 2
05:30 PM 0 0 0 1 ‘ 0 0 0 1] 0 0 0 0 0 0 0 1 3 0 3
05:45 PM 0 4] 0 0| 0 1} 0 0| 1 0 0 0 0 1] 0 0 0 1 1

Total 0 0 0 2 | 0 0 0 3 1 0 0 0| 0 0 0 2 7 1 8

Grand Total 0 0 0 3 | 0 0 0 4| 1 0 1 1 0 0 1 2 10 3 13
Apprch % 0 0 0 0 0 0 50 0 50 0 0 100
Total % 0 0 0 0 0 0 33.3 0 333 0 0 333 76.9 2341
| | Dwy Essex St Burrill St Essex St
From North From East _ From South From West

| StartTime Left] Thru| Right| Acp.Toa | Left| Thru Right AppTom  Left| Thru| Right| App.Tow | Left| Thru| Right| App Totl | Int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0] 0 0 1 1 0 0 1 1 2
04:15 PM 0 0 0 0 0 0 0 0| 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0| 0 0 0 0 0 0 0 0 0
04:45 PM | 0 0 0 0 0 0 a 0| 0 0 0 0 0 00 0] 0
Total Volume 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 2

% App. Total 0 0 0 ! 0 0 0 | 0 0 100 - 0 0 100 _
PHF | .000 .000 .000 .000 .000 .000 .000 .000| .000 .000 .250 250! .000 .000 .250 .250 .250



Accurate Counts
978-664-2565

N/S Street : Driveway / Burrill Street File Name : 86880001
E/W Street : Essex Street Site Code : 86880001
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No 11
iy
Qut In Total
[

[ o o q
Right Thru  Left
<! ' 4

-

Peak Hour Data

EE B “ 3 ﬂﬁ’
_I §_T North A L=y B -
(7 = T e = g,l'l,'l
55 | |B— [ Peak Hour Begins al 04:00 PM + 3 58
I:ﬁ | = (=} o o
@ L[z _Bikes_Peds _ e i
8[ | |& b Al
Le
| « 1 p ‘
_Left _ Thru_ Right ‘
[__ol 4 -
[ |
L1l 1
Out In Total
Burrll St
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at: )
04:00 PM 04:00 PM 04:00 PM 04:00 PM
+0 mins. 0 0 0 0] 0 0 0 0 0 0 1 1 0 0 1 1
+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0! 0 0 0 0 0 0 0 0. 0 0 0 0
Total Volume 0 0 0 0 0 0 ] 0 0 0 1 1 0 0 1 1
% App. Total 0 0 0 ! 0 0 0 0 0 100 0 0 100
PHF 000 .000 .0OO 000 .000 .000 .000 000 000 .000 .250 250 .000 000  .250 .250



N/S Street : Pitman Road
E/W Street : Essex Street
City/State : Swampscott, MA
Weather : Clear

Start Time |

07:00 AM
07:15 AM
07:30 AM
07:45 AM |
Total |

08:00 AM |
08:15 AM |
08:30 AM
08:45 AM |
Total

Grand Total |
Apprch %
Total % |
Cars ‘

% Cars |
Trucks ‘

% Trucks

|
Start Time |

Left |

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM |
07:45 AM
08:00 AM
08:15 AM |
Total Volume
% App. Total |
PHF |
Cars
% Cars
Trucks
% Trucks

o
o
cCooOo0COOLOOO

Essex St
From East
Left |
0
0
0
0
0
0
0
0
1
1
9
0.2
0.1
1
100
0
0
Essex St
From East !
Thru|  App. Total
81 81
106 106
95 95
80 80 |
362 362
100 |
.854 .854
351 351
97.0 97.0
11 11
3.0 3.0

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks

Pitman Rd
From South |
Thru | Left Right |
62 0
64 1 2
81 0 0
106 1 0
313 2 2
95 0 0
80 0 0
85 1 1
68 | 0 0
328 1 1
641 3 3
99.8 50 50
441 | 0.2 0.2 |
621 3 3
96.9 100 100 |
20 0 0
3.1 0 0
Pitman Rd
From South
Left Right | App. Total
0 0 0
1 0 1
0 0 0
0 0 0
1 0 1
100 0
250 .000 .250
1 0 1
100 0 100
0 0 0
0 0 0

File Name
Site Code
Start Date
Page No

Total |

107
129
105
104
445

|

862 |
431
96.9
14

Essex St
From West
Thru | Right
94 0
76 2
107 0
129 0
406 2
104 1
104 0
84 1
103 _ b
395 2
801 4
99.5 05
55.1 03
779 4
97.3 100
22 0
2.7 0
Essex St
From West
Thru | Right!  App.
107 0
129 0
104 1
104 0
444 1
99.8 0.2
860 250
430 1
96.8 100
14 0
3.2 0

3.1

: 86880002
. 86880002
1 12/2/2020
1

Int. Total |
156
145
188
236
725

200
184
172
172
728

1453

1411
97.1
42
2.9

Int. Total

188
236
200
184
808

856
783
96.9
25
31



N/S Street :
E/W Street :
City/State
Weather

Pitman Road
Essex Street

: Swampscott, MA
: Clear

Accurate Counts
978-664-2565

Peak Hour Data

HE N8
Al 252
. |G =i =r| North T a0
T TN - Tl el "
I‘f =2 "i;’ = Peak Hour Begins at 07:30 Al Il P
| =t 1=t 1 | Em
R i b A = Cars N\ | g | 'E: : 9 :.1
(i} 2 ! ==
] £ ¥ _Trucks - g.o oo
8% @ ol s 9—_|
! =t
4—| »
Left Right
1 0
_Q.P 0
L i I
I
‘ 1| ‘ EETEI 2‘
ol | o 0
| 1] 1 2]
Qut In Total
Pitman Bd
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at: :
07:45 AM | 07:00 AM 07:30 AM
+0 mins. 0 106 106 0 0 0 107 0
+15 mins. 0 95 95 1 2 3 129 0
+30 mins. 0 80 80 0 0 0 104 1
+45 mins. 0 85 85 1 0 1 104 ]
Total Volume 0 366 366 2 2 4 444 1
% App. Total 0] 100 50 50 99.8 02
FHF 000 863 863 | 500 .250 .333 860 250
Cars 0 353 353 2 2 4 430 1
% Cars 0 96.4 96.4 100 100 100 96.8 100
Trucks 0 13 13 0 0 0 14 0
% Trucks 0 3.6 3.6 0 0 0 3.2 0

File Name
Site Code
Start Date
Page No

107 !
129 |
105
104
445

.862
431
96.9

3.1

: 86880002
. 86880002
1 12/2/2020
12



Accurate Counts
978-664-2565

N/S Street : Pitman Road File Name : 86880002
E/W Street : Essex Street Site Code : 86880002
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :4
Groups Printed- Cars
| Essex St Pitman Rd Essex St
| From East | From South | From West
Start Time | Left | Thru | Left Right | Thru Right ) Int. Total
07:00 AM | 0 62 0 0 93 0 155
07:15 AM 0 62 1 2 74 2 141
07:30 AM | 0 79 0 0 104 0 183
07:45 AM | 0 106 | 1 0 123 0 230
Total | 0 309 2 2 394 2 709
08:00 AM 0 91 0 0 102 1 194
08:15 AM 0 75 0 0 101 0 176
08:30 AM 0 81 1 1 82 1 166
08:45 AM 1 65 | 0 0 100 0 166,
Total | 1 312 1 1 385 2 702
Grand Total | 1 621 3 3 779 4| 1411
Apprch % | 0.2 99.8 50 50 99.5 0.5
Total % 0.1 44 0.2 0.2 55.2 03!
Essex St Pitman Rd Essex St
| ~ From East | From South | From West ! -
Start Time | Left | Thru App. Total | Left Right App. Total | Thru | Right |  App. Total | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM | 0 79 79 0 0 0 104 0 104 183
07:45 AM | 0 106 106 1 0 1 123 0 123 230
08:00 AM 0 91 91 0 0 0 102 1 103 194
08:15 AM | 0 75 75| 0 0 0 101 0 101 176
Total Volume | 0 351 351 | 1 0 1 430 1 431 783
% App. Total | 0 100 | 100 0 | 99.8 02 [
PHE 000 .828 .828 250 .000 250 .874 .250 876 | .851



Accurate Counts
978-664-2565

N/S Street : Pitman Road File Name : 86880002
E/W Street : Essex Street Site Code : 86880002
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear PageNo :7
Groups Printed- Trucks
Essex St Pitman Rd Essex St
| From East | From South | From West |
Start Time Left Thru | Left | Right | Thru Right | Int. Total |
07:00 AM 0 0 0 0 1 0 1
07:15 AM 0 2 0 0 2 0 4
07:30 AM 0 2| 0 0 3 0 5
07:45 AM 0 0 0 0 6 0| 6
Total 0 4 0 0 12 0] 16
08:00 AM 0 4 0 0 2 0l 6
08:15 AM 0 5| 0 0 3 0! 8
08:30 AM 0 4 0 0 2 0 6
08:45 AM | 0 3| 0 0 3 0 5]
Total 0 16 0 0 10 0 26
Grand Total 0 20 0 0 22 0 42
Apprch % 0 100 0 0] 100 0
Total % 0 47.6 0 0 52.4 0
Essex St | Pitman Rd Essex St
From East | ~ From South ] From West | )
Start Time Left Thru App. Total | Left | Right|  App. Total Thru | Right|  App. Total | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM
07:45 AM 0 0 0 0 0 0 6 0 6 6
08:00 AM 0 4 4 0 0 0 2 0 2 6
08:15 AM 0 5 5 0 0 0 3 0 3 8
08:30 AM 0 4 4 | 0 0 0. 2 0 2!l 6
Total Volume 0 13 13 0 0 0 13 0 13 26
% App. Total 0 100 ! 0 0 100 0 | )
PHF .000 .650 .650 | .000 000 .000 542 .000 .542 B13



Accurate Counts
978-664-2565

N/S Street : Pitman Road File Name : 86880002
E/W Street : Essex Street Site Code : 86880002
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :10
Groups Printed- Bikes Peds
Essex St Pitman Rd Essex St
| From East | From South | From West |
Start Time | Left Thru Peds | Left | Right ! Peds | Thru | Right Peds | Exclu. Total Inciu. Total | Int. Total
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0| 0 0 0 0 0 0
07:45 AM 0 0 0| 0 0 0| 0 0 0 0 0 0
Total 0 0 0 0 0 0l 0 0 0 0 0 0
08:00 AM 0 0 0 0 0 0] 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 1 | 0] 0] 0 1 0 1
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM | Q 0 0 0 0 1] 0 0 0 1 0 1
Total 0 0 0 0 0 2| 0 0 0 2 0 2
Grand Total 0 0 0 0 0 2| 0 0 0 2 0 2
Apprch % 0 0 0 0 | 0 0
Total % | 100 0
Essex St Pitman Rd | Essex St
From East | From South | ~ From West |
Start Time Left Thru App. Total | Left | Right | App. Total | Thru Right App. Total | Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM
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 0 0] 0 0 0 0
Total Volume 0 0 0 0 0 0| 0 0 0 0
% App. Tolal 0 0 1 0 0 | 0 0 I
PHF 000 000 .000 .000 .000 .000 | .000 .000 .000 .000



Accurate Counts
978-664-2565

N/S Street : Pitman Road File Name
E/W Street : Essex Street Site Code
City/State : Swampscott, MA Start Date
Weather : Clear Page No
Peak Hour Data
=
: I
ol North 4
B 1= [ 2 «—3 mom
w E| = ) : = @
o ‘ 1 lal.. Paak Hour Begins at 07:00 AM | 5@
ki | e ol ol
£+ Bikes Peds a1 ’
aﬂ g—«
! o
[
Lent  Right
ol ol
0 (] 0
Out In Tolal
Pilman Bd
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at: )
| 07:00 AM | 07:00 AM 07:00 AM
+0 mins. 0 0 0l 0 0 0 0 0 0
+15 mins. 0] 0 0 0 0 0 0 0 0
+30 mins. 0 0 0! 0 0 0 0 0 0
+45 mins. 0 0 0! 0 0 0| 0 0 0
Total Volume 0 0 0 0 0 0 0 0 0
% App. Tolal | 0] 0 0 0 0 0
PHF 000 .000 000 000 000 000 .000 .000 .000

. 86880002
: 86880002
1121212020
11



Accurate Counts
978-664-2565

N/S Street : Pitman Road File Name : 86880002
E/W Street : Essex Street Site Code : 86880002
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :1

Groups Printed- Cars - Trucks

Essex St Pitman Rd Essex St
| From East [ From South From West |
Start Time Left Thru'| Left Right Thru | Right Int. Total |
04:00 PM 0 143 0 1 145 0 289
04:15 PM 0 155 0 0 128 0 283
04:30 PM 0 144 0 0 117 1 262
~ 04:45 PM | 1 145 | 0 0 162 0 308
Total 1 587 0 1 552 1 1142
05:00 PM 0 154 0 0 131 0 285
05:15 PM 0 164 1 0 132 1 298
05:30 PM 0 123 0 0 112 0 235
05145 PM | 0 17 | 0 0 132 1. 250
Total | 0 558 | 1 0 507 2 1068
Grand Total 1 1145 1 1 1059 3 2210
Apprch % 0.1 99.9 50 50 99.7 0.3
Total % | 0 51.8 | 0 0 47.9 0.1 )
Cars | 1 1139 1 1 1054 3 2199
% Cars | 100 99.5 | 100 100 99.5 100 | 99.5
Trucks | 0 6 0 0 5 0| 1
% Trucks 0 0.5 0 0 0.5 0 0.5
Essex St | Pitman Rd Essex St
| From East | _ From South | ) _ From West |
Start Time | _ Left! Thru App. Tolal | Left | Right|  App. Total | Thru Right App. Total | Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 0 144 144 0 0 0 117 1 118 262
04:45 PM 1 145 146 0 0 0 162 0 162 308
05:00 PM 0 154 154 0 0 0 131 0 131 285
05:15 PM | i] 164 164 1 0 1] 132 1 133 298
Total Volume 1 607 608 1 0 1 542 2 544 1153
% App. Total | 0.2 99.8 | 100 0 ) 99.6 0.4
PHF | _.250 925 927 | .250 .000 250 | 836 500 -840 .936
Cars 1 604 605 1 0 1 540 2 542 1148
% Cars 100 995 99.5 100 0 100 99.6 100 99.6 99.6
Trucks 0 3 3 0 0 0 2 0 2 5
% Trucks 0 05 0.5 0 0 0 0.4 0 0.4 0.4



N/S Street : Pitman Road
E/W Street : Essex Street
City/State : Swampscott, MA
Weather : Clear

Accurate Counts
978-664-2565

Peak Hour Data

I i
Siw |0 | |
g 2| g8
i i ic mi Ni s Norih 4 T 1 o)
‘}’; ElN NE| | i.IE !IX|FE—’ Peak Hour Begins at 04:30 PM ‘_gﬁL §‘ | | _ EI
g | 11| [NeNz Cars | ‘ I | ;gug:sﬁl
B (i o] ea] _i ‘m Trucks v,_g:--\ o = : -
B ‘3' ' 2| =3
| 1 | 8 e &;E
N I—»
Len . Right
1 ol
of 0
1o
3 ] 4
0 0 0
3 1 4l
Qut In Total
Pitman Bd
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:
04:30 PM 04:00 PM 04:00 PM
+0 mins. 0 144 144 0 1 1 145 0
+15 mins. 1 145 146 0 0 0 128 0
+30 mins. 0] 154 154 0 0 0 117 1
+45 mins. 0 164 164 0 0 0 162 0
Total Volume 1 607 608 0 1 1 552 1
% App. Total 0.2 99.8 0 100 99.8 0.2
PHF 250 .925 927 000 250 250 852 .250
Cars 1 604 605 0 1 1 550 1
% Cars 100 99.5 998.5 0 100 100 99.6 100
Trucks 0 3 3 0 0 0 2 0
% Trucks 0 0.5 0.5 0 0 0 0.4 0

File Name :
Site Code :
Start Date :
Page No

145
128
118
162
553

853
551
99.6

0.4



N/S Street : Pitman Road
E/W Street : Essex Street
City/State . Swampscott, MA

Weather : Clear

l Start Time |

04:00 PM
04:15 PM
04:30 PM

04:45 PM |
Total |

05:00 PM
05:15 PM
05:30 PM

05:45 PM |

Total

Grand Total

__Start Time_

Apprch %

Total %

Left |

From East

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Inte

04:30 PM
04:45 PM
05:00 PM

0515 PM |

Total Volume
% App. Total
PHF

0
1
0
0
1

0.2
.250

rsection Begins at 04:30 PM

Essex St
From East
Left
0
0
0
1
1
0
0
0
0
0
0.1
0
Essex St
Thru App. Total
143 143
145 146
153 153
163 163
604 605
99.8
.926 .928

Thru !

143
154
143

145

585

153
163
122

116

554

1139
99.9
51.8

Accurate Counts
978-664-2565

Groups Printed- Cars

Left |

- =000

100
.250

Pitman Rd Essex St
From South | From West
Left Right | Thru |
0 1 145
0 0 127
0 0| 117
0 0 161
0 1 550
0 0| 131
1 0 131
0 0 112
0 0! 130
1 0 504
1 1 1054
50 50 99.7
0 0 47.9
Pitman Rd | Essex St
From South | From West
Right  App. Total | Thru | Right |
0 0 117 1
0 0 161 0
0 0 131 0]
0 1] 131 1
0 1 540 2
0 | 99.6 0.4
.000 .250 | 839 .500

File Name
Site Code
Start Date
Page No

Right |

=0 =200

N—=-0O =0

App. Total |

118 |
161
131
132 |
542

842 |

: 86880002
. 86880002
- 12/2/2020
4

Int, Total
289

281

261

307
1138

284
296
234
247

1061

2199

Int. Total

261
307
284
286
1148

.935



N/S Street : Pitman Road
E/W Street : Essex Street
City/State : Swampscott, MA
Weather : Clear

Accurate Counts
978-664-2565

Groups Printed- Trucks

Thru |

NO >0

NG PRI N I ¥

100
54.5

N

Essex St
| From East
Start Time Left |
04:00 PM 0
04:15 PM 0
04:30 PM 0
_ 04:45PM 0
Total 0
05:00 PM 0
05:15 PM 0
05:30 PM 0
_ 05:45 PM 0
Total 0
Grand Total 0
Apprch % 0
Total % 0
Essex St
~ From East |
Start Time Left | Thru App. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 0 1
05:15 PM 0 1
05:30 PM 0 1
05:45 PM 0 1
Total Volume 0 4
% App. Total 0 100
PHF | .000 1.00 1.00

Le

ft

DDOoOO0ODOoCOoOO

Pitman Rd
From South |
Left Right |
0 0
0 0
0 0
0 0|
0 0
0 0
0] 0
0 0
0 0
0 0
0 0
0 0
0 0
Pitman Rd
From South

Right  App. Total

OO0 D000

OoOoOOoOO

,000 |

Essex St
From West
Thru

0
1
0
1
2
0
1
0
2
3
5
100
45.5
Essex St
From West
Thru | Right |
0 0
1 0
0 0
2 0
3 0
100 0
375 .000

File Name
Site Code
Start Date
Page No

Right

[=leNeNe N

oOocoOoOo0O

[N

App. Total |

who =0

375

: 86880002
: 86880002
1 12/2/2020
=7

Int. Total |

[ NGENENY C e

~N AN

Int. Total



Accurate Counts
978-664-2565

N/S Street : Pitman Road File Name : 86880002
E/W Street : Essex Street Site Code : 86880002
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :10
Groups Printed- Bikes Peds
Essex St ' Pitman Rd Essex St
From East | From South | From West |
Start Time Left Thru | Peds | Left | Right | Peds | Thru Right Peds Exclu. Total | Inclu. Total Int. Total |
04:00 PM | 0 0 0| 0 0 1 0 0 0 1 0 1
04:15 PM | 0 0 0 0 0 1 0] 0 0 1 0 1
04:30 PM 0 0 0| 0 0 2 1 0 0 2 1 3
04:45 PM 0 0 ol 0 0 1] 0 0 0 1 0 1
Total 0 0 0! 0 0 5] 1 0 0 5 1 6
05:00 PM 0 0 0 0 0 0| 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 1 0 0 0 1 0 1
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 1] 0 0 0 1 0 1
Total 0 0 0 0 0 2| 0 0 0 2 0 2
Grand Total 0 0 0 0 0 7| 1 0 0! 7 1 8
Apprch % 0 0 0 0 100 0]
Total % 0 0 0 0 100 0 87.5 12.5
Essex St Pitman Rd Essex St
I From East | ~ From South From West
Start Time | Left | Thru!  App. Total Left | Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM
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 1 0 1 1
04:45 PM 0 - 0 0 0 0 0 0 0 0 0]
Total Volume 0 0 0 0 0 0 1 0 1 1
% App. Total 0 0 ) 0 0 100 0
PHF | .000 .000 .000 | 000 .000 .000 .250 .000 250 250



Accurate Counts
978-664-2565

N/S Street : Pitman Road File Name
E/W Street : Essex Street Site Code
City/State : Swampscott, MA Start Date
Weather : Clear Page No
Peak Hour Data
i
=5 North 4 =
& | ;E——> ‘_g | i
5= = [ Peak Hour Begins at 04:00 PM = 58
it 5 & o @
= Z v Bikes Peds. (™
3| :
] e
‘—l |—P
Left  Right
al i [l
|
) T -
Out In Total
Bitran Bd
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at.
04:00 PM 04:00 PM 04:00 PM
+0 mins. ! 0 0 0 0 0 0 0 0 0
+15 mins. 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 1 0 1
+45 mins. 0 0 0 0 0 0 0 0 0
Total Volume | 0 0 0 0 0 0 1 0 1
% App. Total - 0 0 0 0 100 0
PHF .000 000 .000 000 .000 .000 .250 000 250

86880002
86880002

1 12/2/2020

1"



N/S Street : EIm Place

E/W Street : Essex Street
City/State : Swampscott, MA
Weather : Clear

Start Time
07:00 AM
07:15 AM
07:30 AM
07:45 AM |

Total

08:00 AM
08:15 AM
08:30 AM
08:45 AM |
Total

Grand Total
Apprch %
Total %

Cars ‘

% Cars |
Trucks
% Trucks

i Start Time |

Left !

IPeak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM |
07:45 AM |
08:00 AM
08:15 AM |
Total Volume
% App. Total
PHF
Cars
% Cars
Trucks
% Trucks

-

— (4]
o [=3H
QOO PO_RION-

Essex St
_From East
Left |
2
0
1
1
4
2
0
0
0
2
6
0.9
04
5
833
1
16.7
Essex St
FromEast |
Thru|  App. Total
85 86
97 98
93 95
81 81
356 360
98.9 I
918 918 |
345 349
96.9 96.9
11 11
3.1 3.1

Elm Pi
From South |
Thru Left | Right |
60 1 1
62 1 0
85 0 1
97 6 5
304 8 7
93 2 3
81 1 0
85 1 0
69 0 1
328 4 4
632 12 11
99.1 52.2 47.8
43.1 08 0.7 |
614 12 9
97.2 100 81.8
18 0 2
2.8 0 18.2
Elm PI
~_From South |
 Left | Right |  App. Total
0 1 1
6 5 11
2 3 5
1 0
9 9 18
50 50
375 450 409
9 8 17
100 88.9 94.4
0 1 1
0 111 5.6

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks

Essex St
From West )
Thru Right |
94 2
78 1
105 3
124 2 |
401 8
102 2
106 0
86 0
100 1)
394 3
795 11
98.6 1.4
54.2 0.7
773 11
97.2 100 |
22 0
2.8 0
Essex St
From West |
Thru Right App. Total |
105 3 108
124 2 126
102 2 104
106 0 106 |
437 7 444
98.4 1.6 |
a8 .583 881
423 7 430
96.8 100 96.8
14 0 14
3.2 0 3.2

File Name :
Site Code
Start Date
Page No

86880003

: 86880003
: 121212020
1

Int. Total
160
142
195
235
732

204
188
172
171
735

1467
1424
97.1

43
2.9

Int. Total

195
235
204
188
822



Accurate Counts
978-664-2565

File Name : 86880003
Site Code : 86880003

N/S Street : EIm Place
E/W Street : Essex Street

City/State : Swampscott, MA Start Date : 12/2/2020
Weather :Clear Page No :2
Peak Hour Data
338 t
RN | 2L Al
a6 North 4 boa et |
- e [ Rt W =~ |
"g _.::g gi Ef Rl b Peak Hour Begins at 07:30 A| ‘—giﬁ 2 g | E'
2 |1 o= N\ i wl.RER
i} . Cars 5 €20 g
ez Z v Trucks | & o ol
go | sl sie
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|
11 17 28!
0 1 1)
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Qut In Total
Llmpi
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at.
07:30 AM 07:156 AM 07:30 AM
+0 mins. 1 85 86 1 0 1 105 3 108 :
+15 mins. 1 97 98 0 1 1 124 2 126 |
+30 mins. 2 93 95 6 5 11 102 2 104,
+45 mins. 0 81 81 2 3 15} 106 0 106
Total Volume 4 356 360 9 9 18 437 7 444
% App. Total 1.1 98.9 50 50 | 98.4 1.6
PHF 500 918 .918 375 450 409 aa1 583 BB1
Cars 4 345 349 9 8 17 423 7 430,
% Cars 100 96.9 96.9 100 88.9 94.4 96.8 100 96.8
Trucks ! 0 11 11 0 1 1 14 0 14
% Trucks | 0 3.1 3.1 0 111 5.6 3.2 0 3.2




N/S Street : Elm Place

E/W Street : Essex Street
City/State : Swampscott, MA
Weather : Clear

Start Time |
07:00 AM
07:15 AM
07:30 AM
07:45 AM |
Total

08:00 AM
08:15 AM
08:30 AM
08:45 AM

Total

Grand Total
Apprch %
Total %

Start Time | Left

From East

Accurate Counts
978-664-2565

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM |
07:45 AM
08:00 AM
08:15 AM |
Total Volume
% App. Total | 1.
PHF .50

O->Ph N —= =

File Name
Site Code
Start Date
Page No

_Groups Printed- Cars B
Essex St Elm P! Essex St
From East | From South From West |
Left | Thru | Left | Right | Thru Right |
1 60 | 1 0 93 2|
0 60 1 0 76 1
1 83 0 1 102 3
1 97 6 4 118 2|
3 300 8 5 389 8
2 89 2 3 100 2
0 76 1 0 103 0
0 82 1 0 84 0
0 67 0 1 97 1
2 314 4 4 384 3
5 614 12 9 773 11 |
0.8 99.2 57.1 429 98.6 1.4
0.4 43.1 0.8 0.6 54.3 0.8
Essex St Elm PI Essex St
! ~ From South R From West |
Thru App. Total | Left|  Right| App. Total | Thru | Right App. Total
83 84 0 1 1 102 3 105
97 98 6 4 10 118 2 120
89 91 2 3 5 100 2 102
76 76 1 0 1 103 0 103 |
345 349 | 9 8 17 423 7 430
98.9 52.9 47.1 98.4 1.6 |
.889 .890 | 375 .500 425 .896 .583 .896

: 86880003
: 86880003
:12/2/2020
4

Int. Total
157
138
190
228
713

198
180
167
166
71

1424

Int. Total

190
228
198
180
796

873



N/S Street : EIm Place

E/W Street : Essex Street

City/State
Weather : Clear

: Swampscott, MA

Start Time |

07:00 AM
07:15 AM
07:30 AM
07:45 AM |
Total |

08:00 AM
08:15 AM
08:30 AM
08:45 AM |
Total

Grand Total

| Start Time

Apprch %

Total %

: Left

Essex St
From East
Left

=000 =

OO OO

23

Essex St
From East
Thru App. Total |

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM
07:45 AM
08:00 AM

08:15 AM |

Total Volume
% App. Total
PHF

[ }e Ne =l i o i)

.00

2

0

4

5
11
100

-

550 550 |

_,thON

Accurate Counts
978-664-2565

Groups Printed- Trucks
Elm PI
From South

Thru Left
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coo

Elm PI
 From South
Left | Right |

_oO =0

100
.250

(=} I oo = i oo B e ]
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N=2OO -
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100
4.7

A_pb-. Total |

_ocoO=0

250

Essex St
From West
Thru |

1
2
3
6
12
2
3
2
3
10
22
100
51.2

Essex St

From West

Thru | Right |
3 0
6 0
2 0
3 0
14 0
100 0
.683 000

App. Total |

File Name : 86880003
Site Code : 86880003
Start Date : 12/2/2020
PageNo :7

Right Int. Total

3
4
5
7
19

[=lleNolo N

[olil=NoNole)
AT O®

[ )

Int. Total |

BN W
[o> =" BN N4,
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583 | 813



Accurate Counts
978-664-2565

N/S Street : Elm Place File Name : 86880003
E/W Street : Essex Street Site Code : 86880003
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear PageNo :10
Groups Printed- Bikes Peds
Essex St Elm PI Essex St
| From East | From South From West |
Start Time Left Thru | Peds | Left Right Peds | Thru | Right | Peds | Exclu. Total | Inclu. Total  Int. Total
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0| 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0] 0 0 0 0 0 0
Total 0 0 0| 0 0 0 0 0 0 0 0 0
08:00 AM 0 0 0 0 0 0 0 0] 0 0 0 0
08:15 AM 0 0 0 0 0 1 0 0 0 1 0 1
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM | 0 0 0 0 0 1] 0 0 0 1 0 1
Total 0 0 0 0 0 2| 0 0 0] 2 0 2
Grand Total 0 0 0 0 0 2 0 0 0 2 0 2
Apprch % 0 0 0 0 0 0
Total % 100 0
[ Essex St Elm PI Essex St
; | ~ From East From South _ From West !
| Start Time | Left Thru|  App. Total Left | Right |  App. Total Thru Right|  App. Total | Int, Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM |
07:15 AM |
07:30 AM |
07:45 AM |
Total Volume |
% App. Total |
PHF | .00
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DO O DO OO
[slleNaji=NoleNe)

[=li=NoNolo]
oo oOoOO0O
[elleNolieloNolo)
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Accurate Counts
978-664-2565

N/S Street : EIm Place Fite Name : 86880003
E/W Street : Essex Street Site Code : 86880003
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No : 11

Peak Hour Data

%ﬂ 1 Qo
S s
| o North

L Pt 2 5_1

12 <7 e —3 iy
x S = o = =
@ “| = Peak Hour Begins at 07:00 AM B
E E [ = ol
g1 | Bikes Peds + 2l T

sﬂ .,

o I3

ole’-

(—] r)
Left  Right
[ o o
0 0
Out in Total
Elm B
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at: )
07:00 AM 07:00 AM 07:00 AM
+0 mins. 0 0 0 0 0 0 0 0 0
+15 mins. 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0
+45 mins. | 0 0] 0 0 o __ 0 0 0 0
Total Volume 0 0 0 0 0 0 0 0 0
% App. Total | 0 0 0 0 0 0
PHF .000 000 .000 000 .000 000 000 000 .000



N/S Street : Elm Place
E/W Street : Essex Street
City/State : Swampscott, MA

Accurate Counts
978-664-2565

File Name : 86880003
Site Code : 86880003
Start Date : 12/2/2020

Weather : Clear Page No :1
Groups Printed- Cars - Trucks
Essex St Eim PI Essex St |
From East | From South From West
Start Time | Left Thru Left | Right Thru | Right Int. Total |
04:00 PM 2 140 4 6 140 3 295
04.15 PM 2 153 1 0 125 2 283
04:30 PM 1 141 2 2 114 2 262
04:45 PM | 6 143 | 3 10 149 12 323
Total 11 577 10 18 528 19 1163
05:00 PM 2 151 3 0 124 7 287
05:15 PM 0 162 1 0 132 0 295
05:30 PM 2 123 0 0 111 1 237
B 05:45 PM | 8 112 | 6 6 122 12 266
Total 12 548 10 6 489 20 1085
Grand Total 23 1125 20 24 1017 39 2248
Apprch % 2 98 455 54.5 96.3 3.7
Total % | 1 50 | 0.9 1.1 452 A7
Cars 23 1119 20 24 1011 39 2236
% Cars | 100 99.5 100 100 | 99.4 100, 99.5
Trucks 0 6 0 0 6 0 12
% Trucks | 0 0.5 0 0 0.6 0 0.5
Essex St Elm PI Essex St
_ From East | From South ~ From West |
Start Time Left | Thru |  App. Total Left | Right App. Total Thru Right | App. Total | Int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 1 141 142 2 2 4 114 2 116 262
04:45 PM 6 143 149 3 10 13 149 12 161 323
05:00 PM 2 151 153 3 0 3 124 7 131 287
05:15 PM 0 162 162 1 0 1 132 0 132 | 295
Total Volume 9 597 606 9 12 21 519 21 540 1167
% App. Total 1.5 98.5 _ 429 57.1 96.1 3.9 ,
PHF 375 .921 .935 .750 .300 404 | .871 438 .839 | 903
Cars 9 594 603 9 12 21| 517 21 538 1162
% Cars 100 99.5 99.5 100 100 100 99.6 100 99.6 99.6
Trucks 0 3 3 0 0 0 2 0 2 5
% Trucks 0 0.5 0.5 0 0 0 0.4 0 0.4 0.4



Accurate Counts
978-664-2565

N/S Street : Elm Place File Name : 86880003
E/W Street ; Essex Street Site Code ; 86880003
City/State : Swampscott, MA Start Date 1 12/2/2020
Weather : Clear Page No :2
Peak Hour Data
55°% a .
2= |9 | Bl af
' : | North 2es
o = = TE 2 . ol '
BB~ 3 | |‘° '”‘.f_’ Peak Hour Begins at 04:30 PM I8 8 _ o
8 | I Eed= | I Bl 85%
hit ™ NG, Cars N PR D
i:-: ) ] ‘ |i1 _Trucks - 37 0D © ¥
ge = = 25
° [ g, 88
=1 th
|
‘—l [—) |
Left__Right
‘ 9| 12
ol 0
ol 12 |
S
| 30| 21 51
l o | @ 0|
[—_a0] 21 61/
Out In Total
Elm Bl
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:
04:30 PM | 04:00 PM 04:00 PM ;
+0 mins. 1 141 142 4 6 10 140 3 143 .
+15 mins. 6 143 149 | 1 0 1 125 2 127!
+30 mins. : 2 151 153 2 2 4 114 2 116
+45 mins. : 0 162 162 | 3 10 13 149 12 161
Total Volume , 9 597 606 10 18 28 528 19 547
% App. Total i~ _1.5 98.5 | 35.7 64.3 96.5 3.5
PHF . .375 921 935 | 625 450 538 886 .396 .849
Cars 9 594 603 10 18 28 525 19 544
% Cars 100 99.5 99.5 100 100 100 99.4 100 99.5
Trucks 0 3 3 0 0 0 3 0 3
% Trucks 0 0.5 0.5 0 0 0 0.6 0 0.5



N/S Street : Elm Place

E/W Street : Essex Street
City/State : Swampscott, MA
Weather : Clear

Start Time
04.00 PM
04:15 PM
04:30 PM
04:45 PM

Total

05:00 PM
05:15 PM
05:30 PM
05:45 PM

Total

Grand Total
Apprch %
Total %

Start Time I

Leit |

From East

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

04:30 PM
04:45 PM
05:00 PM
05:15 PM |
Total Volume
% App. Total | 1
PHF | .37

IO O O —

Essex St
From East |
Left | Thru |
2 140
2 152
1 140
6 143 |
11 575
2 150
0 161
2 122
8 111
12 544 |
23 1119 |
2 98
1 50
Essex St
Thru!  App. Total
140 141 |
143 149
150 152 |
161 161 |
594 603
98.5 |
.922 .936 |

Accurate Counts

978-664-2565

Left

O=WwWwnN

750

Groups Printed- Cars

Elm Pt

From South

Left
4

Elm PI
From South
Right

571
.300

Right |
6

App. Total '

Essex St
From West
Thru |

140

123

114

148

525

124

131

111

120

486
1011
96.3
45.2

Essex St
~ From West
Thru | Right
114 2
148 12
124 7
131 0
517 21
96.1 3.9
873 438

Right |

App. Total |

File Name
Site Code
Start Date
Page No

116
160
131
131

538 |

841

: 86880003
: 86880003
: 12/2/2020
14

Int. Total |
295
280

Int. Total |

261
322
286
293
1162

902



Accurate Counts
978-664-2565

N/S Street : Elm Place File Name : 86880003
E/W Street : Essex Street Site Code : 86880003
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :7
Groups Printed- Trucks
Essex St Elm PI Essex St
From East | From South From West |
Start Time | Left | Thru | Left | Right Thru Right | Int. Total |
04:00 PM 0 0 | 0 0 0 0| 0
04:15 PM 0 1 0 0 2 0] 3
04:30 PM 0 1 0 0 0 0| 1
04:45 PM 0 0 0 0 1 0l 1
Total 0 2| 0 0 3 0l 5
05:00 PM 0 1| 0 0 0 0 1
05:15 PM 0 1] 0 0 1 0 ‘ 2
05:30 PM 0 1] 0 0 0 0 1
05:45 PM 0 g 0 0 2 0 3
Total 0 4! 0 0 3 0] 7
Grand Total 0 6 0 0 6 0 12
Apprch % 0 100 0 0 100 0
Total % 0 50 0 0 50 0
Essex St | Elm PI Essex St
| From East | From South From West | .
Start Time Left | Thru App. Total | Left | Right | App. Total Thru | Right|  App. Total|  Int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 0 1 1 | 0 0 0 0 0 0| 1
05:15 PM 0 1 1 0 0 0 1 0 1 2
05:30 PM 0 1 1| 0 0 0 0 0 0| 1
05:45 PM | 0 1 1 0 0 0| 2 0 2l 8
Total Volume 0 4 4 | 0 0 0 3 0 3 7
% App. Total 0 100 0 0 | 100 0
PHF .000 1.00 1.00 | .000 .000 .000 ! .375 .000 375 583



Accurate Counts
978-664-2565

N/S Street : Elm Place File Name : 86880003
E/W Street : Essex Street Site Code : 86880003
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :10
Groups Printed- Bikes Peds
Essex St Elm PI Essex St
| From East | ~ From South | From West |
Start Time | Left Thru Peds | Left Right | Peds | Thru | Right | Peds | Exclu. Total | Inclu, Total Int. Total
04:00 PM 0 0 0| 0 0 1 0 0 0 1 0 1
04:15 PM 0] 0 0 0 0 1 0 0 0 1 0 1
04:30 PM 0 0 0 0 0 2 1 0 0 2 1 3
04:45 PM | 0 0 0 0 0 1 0 0 0 1 0 1
Total 0 0 0| 0 0 5 1 0 0 5 1 6
05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM | 0 0 0 0 0 1 0 0 0 1 0 1
05:30 PM 0 0 0 0] 0 0 1 0 0 0 1 1
05:45 PM | 0 1] 0 0 0 1 0 0 0 1 0 1
Total 0 0 0 0 0 2 1 0 0 2 1 3
Grand Total 0 0 0 0 0 7 2 0 0 7 2 9
Apprch % 0 0 0 0] 100 0
Total % 0 0 0 0 100 0 77.8 22.2
Essex St Elm Pl Essex St
| FromEast | From South ! ~ From West !
Start Time | Left Thru App. Total Left | Right App. Total Thru | Right App. Total | Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM
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 1 0 1| 1
04:45 PM | 0 0 0| 0 0] 0] 0 0 0| 0
Total Volume 0 0 0 0 0 0 1 0 1 1
% App. Total 0 0 0 0 ! 100 0 |
PHF .000 .000 .000 | 000 .000 .000 .250 000 .250 250



N/S Street : Elm Place

E/W Street : Essex Street
City/State : Swampscott, MA
Weather : Clear

Accurate Counts
978-664-2565

Total
L4

Peak Hour Data

North

[
o

- =
87 =B | Peak Hour Begins at 04:00 PM H—HEE
i ' 5 o o
21 Hikes Pods | I a
slj el ]4
o o
N
|—b
Left  Right
ol 0l
| .
:
0 0
Out In Total
Eim Bl
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:
04.00 PM 04.00 PM 04:00 PM
+0 mins. 0 0 0 0 0 0 0 0
+15 mins. 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 1 0
+45 mins. 0 0 0 0 0 0 0 0
Total Volume 0 0] 0 0 0 0 1 0
% App. Tolal 0 0 0 0 100 a
PHF 000 000 000 000 .000 .000 250 0on

File Name :
: 86880003
1121212020
11

Site Code
Start Date
Page No

_~oc=00

250

86880003



Accurate Counts
978-664-2565

N/S Street : Burpee Road / Driveway File Name : 86880004
E/W Street : Essex Street Site Code : 86880004
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :1

Groups Printed- Cars - Trucks

Burpee Rd Essex St Dwy Essex St
From North | From East ! From South | From West )

Start Time Left Thru Right | Left Thru  Right | Left|  Thru| Right Left | Thru Right | Int. Total
07:00 AM 13 0 4 0 57 4 0 0 0 5 92 0 175
07:15 AM 11 0 3 0 60 4 0 0 0 5 75 0 158
07:30 AM 12 0 6 0 78 3 0 0 1 4 103 0 207
07:45 AM | 15 0 17 | 0 B4 8 0 0 0 2 129 1 256
Total 51 0 30 0 279 19 0 0 1 16 399 1 796
08:00 AM 17 0 71 0 89 14 0 0 0 9 99 0 235
08:15 AM 12 0 8 0 74 8 0 0 0 i 96 0 205
08:30 AM 20 0 11 0 74 8 0 0 0 7 77 0 197
08:45 AM | 18 0 6! 0 61 10 0 0 o] 6 98 0 199
Total 67 0 32| 0 298 40 0 0 0 29 370 0 836
Grand Total 118 0 62 ; 0 577 59 0 0 1 45 769 1 1632

Apprch % 65.6 0 34.4 0 90.7 9.3 0 0 100 55 94.4 0.1

- Total % | 7.2 0 .38/ 0 354 36| 0 0 0.1 2.8 47.1 0.1
Cars 118 0 58 | 0 561 58 0 0 1 41 749 1 1587
% Cars | 100 0 93.5 ! 0 97.2 98.3 0 0 100 91.1 7.4 100 | 97.2
Trucks 0 0 4. 0 16 1 0 0 0 4 20 0 45
% Trucks 0 0 6.5 0 2.8 1.7 0 0 0 8.9 2.6 0 2.8

Burpee Rd Essex St Dwy ‘ Essex St
From North | From East From South From West

Start Time | Left| Thru | Right | App Tow | Left| Thru| Right| App.To | Left| Thru| Right!| app Tow | Left| Thru | Right| App Totsl | Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM| 12 0 6 18 o 78 3 81 0 0 1 1 4 103 0 107 207
07:45AM | 15 0o 17 32! 0 84 8 92 0 0 0 0 2 129 1 132 256
08:00 AM | 17 0 0 24 0 8 14 103 0 0 0 0 9 99 0 108 235
08:15AM | 12 0 8 200 0 74 8 82 0 0 0 o 7 9% 0 103 205
Total Volume | 56 0 38 94, 0 325 33 358 0 0 1 1 22 427 1 450 | 903
% App. Total | 59.6 0 404 .0 908 92 L0 0 100 . 49 949 02

PHE 824 000 .559 734 000 913 589 869 000 000 250 250 611 828 250  .852.  .882

Cars 56 0 37 93 0 315 32 347 0 0 1 119 415 1 435 876

% Cars 100 0 974 989 0 969 970 9.9 0 0 100 100 864 972 100 967, 97.0
Trucks 0 0 1 1 0o 10 1 11 0 0 0 0 3 12 0 15, 27

% Trucks 0 0 26 1.1 0 31 30 3. 0 0 0 0 136 28 0 33 3.0



N/S Street : Burpee Road / Driveway

E/W Street : Essex Street
City/State

Weather : Clear

. Swampscott, MA

Accurate Counts
978-664-2565

Burpee Rd
Out In Total
51 93 144
|4 1 | 8]
55 G4 1449

37 0 56

1o o

38| ¢} 56
Right Thru Left
I
< ‘ »

v

Peak Hour Data

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Each Approach Begins at:

07:45 AM
+0 mins. 15
+15 mins. 17
+30 mins. 12
+45 mins. | 20
Total Volume! 64

% App. Total | 59.8

.. PHE . 800 .0
Cars ! 64
% Cars; 100
Trucks 0

% Trucks ' 0

— it~ 1ol en - S
gEE N|5 g::m Ve ~ ‘ ~ x| |$ ‘_. -ﬁ!g
: | |3—_J Norlh l_‘S_-f‘w., . %| it Rl
|§ 55 “..“g ‘ E ~ éég_ﬁ,. | Peak Hour Begins ot 07:30 AM q»f;'w‘ 4 |u| r..:|5 %’
& | _ = Ciild Shieal | BRE 5
Ll — - | I it i ,..l
..:ﬁ ::3 i =] v—| :5,_ Trucks ~ | |_ ) )
am |¢-1: Z < V[—:D:O|DO- |co| cog
1 = - RBe®
|
9 1 r ‘
Lefl  Thru  Right |
1] o 1
o] 0] o
i ol 1
1 1 2
0 Q ol
1 1 2
Out In Total
Dy
07:45 AM ‘ 07:00 AM 07:30 AM
0 17 32 0 84 8 92 0 0 0 0 4 103
0 7 24 0 89 14 103 0 0 0 0 2 129
0 8 20 0 74 8 82 0 0 1 1 9 99
0 11 314 0 74 8 82 0 0 0 0] 7 96
0 43 107 0 321 38 359 0 0 1 1 22 427
0 402 0 894 106 0 0 100 49 949
000 632 836, 000 .902 679 871 000 000 250 250 611  .828
0 41 105 0 311 37 348 0 0 1 1 19 415
0 953 98.1 0 969 974 96.9 0 0 100 100 86.4 97.2
0 2 2 0 10 1 " 0 0 0 0 3 12
0 47 1.9 0 3.4 2.6 31 0 0 0 0 138 2.8

File Name
Site Code
Start Date
Page No
0 107
1 132
0 108
0 103
1 450

0.2

.250 852
1 435

100 96.7
0 15
0 33

: 86880004
: 86880004
1 12/212020
£2



Accurate Counts
978-664-2565

N/S Street : Burpee Road / Driveway File Name : 86880004
E/W Street : Essex Street Site Code : 86880004
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :4
) Groups Printed- Cars )
Burpee Rd Essex St Dwy Essex St
From North From East From South From West |
Start Time | Left | Thru Right | Left Thru Right | Left Thru | Right | Left Thru | Right Int. Total
07:00 AM 13 0 4 0 55 4 0 0 0 4 91 0 171
07:15 AM 11 0 2 0 59 4 0 0 0 5 73 0 154
07:30 AM 12 0 5 0 77 3 0 0 1 4 100 0 202
B 07:45 AM 15 0 17 | 0 84 8| 0 0 0 2 123 1 250
Total 51 0 28 0 275 19 | 0 0 1 15 387 1 777
08:00 AM 17 0 7 0 85 13 0 0 0 9 97 0 228
08:15 AM 12 0 8 0 69 8 0 0 0 | 4 95 0 196
08:30 AM 20 0 9 0 ) 8| 0 0 0 7 75 0 192
- 08:45 AM 18 0 B| 0 59 10 0 0 0| 6 95 0 194
Total 67 0 30 0 286 39 0 0 0| 26 362 0 810
Grand Total 118 0 58 0 561 58 0 0 1 | 41 749 1 1587
Apprch % 67 0 33 0 90.6 9.4 0 0 100 | 5.2 947 0.1
Total % 7.4 0 37 0 35.3 3.7 0 0 0.1 2.6 47.2 0.1
Burpee Rd Essex St Dwy | Essex St
From North From East _From South | From West

Start Time | Left| Thru! Right| aps Total | Left| Thru Right | app. Total Left | Thru| Right| App. Total | Left| Thru | Right | app Total | int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM| 12 0 5 17 0o 77 3 80 0 0 1 1 4 100 0 104 202
07:45 AM| 15 0 17 32 0 84 8 92 0 0 0 0 2 123 1 126 250
08:00 AM| 17 0 7 24 0 8 13 98 0 0 0 0 9 97 0 106 228
08:15AM| 12 0 8 200 0 69 8 77 0 0 0 0o 4 95 0 99 196
Total Volume| 56 0 37 93 0 315 32 347 0 0 1 1 19 415 1 435 876

% App. Total | 60.2 0 398 | 0 908 92 0 0 100 44 954 02
PHF 824 000 544 727 .000 926 615  .885| .000 .000 250 250 528 .843 .250  .863 .B76



Accurate Counts
978-664-2565

N/S Street : Burpee Road / Driveway File Name : 86880004
E/W Street : Essex Street Site Code : 86880004
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear PageNo :7
Groups Printed- Trucks ~
Burpee Rd Essex St Dwy Essex St
. From North | From East From South | From West |
Start Time Left Thru | Right | Left Thru | Right Left Thru Right | Left | Thru Right | Int. Total
07:00 AM 0 0 0 0 2 0 0 0 0| 1 1 0 4
07:15 AM 0 0 1 0 1 0 0 0 0 0 2 0 4
07:30 AM 0 0 1 0 1 0 0 0 0 0 3 0 5
07:45 AM 0 0 0] 0 0 0 0 0 0 0 6 0! 6
Total 0 0 2 0 4 0 0 0 0 1 12 0| 19
08:00 AM 0 0 0 0 4 1 0 0 0 0 2 0| if
08:15 AM 0 0 0 0 5 0 0 0 0 3 1 0| 9
08:30 AM 0 0 2 0 1 0 0 0 0 0 2 0| 5
08:45 AM 0 0 0| 0 2 Q. 0 0 0 0 3 0 | 5
Total 0 0 2 0 12 1 0 0 0 3 8 0l 26
Grand Total 0 0 4 0 16 1 0 0 0 4 20 0| 45
Apprch % 0 0 100 0 94.1 59 0 0 0 16.7 83.3 0
Total % 0 0 8.9 0 356 2.2 0 0 0 89 44 4 0!
Burpee Rd Essex St Dwy Essex St
From North From East From South From West

Start Time | Left| Thru| Right| App. Tot | Left| Thru| Right App Total | Left | Thru| Right| app.Total | Left| Thru| Right | App. Total | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 1 1 0 1 0 1 0 0 0 0 0 3 0 3 5
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 ] 0 6 0 6 6
08:00 AM 0 0 0 0 0 4 1 5 0 0 0 0 0 2 0 2 7
08:15 AM 0 0 0 0 0 5 0 §| 0] 1] a 0] 3 1 0 4 9
Total Volume 0 0 1 1 0 10 1 11 0 0 0 0 3 12 0 15 27

% App.Total| 0 0 100 . 0 909 91 . 0 0 0 |20 80 0
PHF | 000 .000 .250 250| .000 500 .250 550, .000 .000 .000 000 .250 500 .000 .625 750




Accurate Counts
978-664-2565

N/S Street : Burpee Road / Driveway File Name : 86880004
E/W Street : Essex Street Site Code : 86880004
City/State : Swampscott, MA Start Date . 12/2/2020
Weather : Clear Page No :10
Groups Printed- Blkes Peds
Burpee Rd Essex St Dwy Essex St
| ~ From North | From East From South From West | )
Start Time | Left| Thru! Right| Peds | Left! Thru | Right| Peds Left| Thru Right Peds _Left| Thru | Right | Peds |excu ol | inclu Tora  Int. Total
07:00 AM 0 0 0 0| 0 0 0 0 0 0 0 1 0 0 0 0| 1 0 1
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1
07:30 AM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
07:45 AM | 0 0 0 1, 0 0 0 0. 0 0 0 0 0 a 0 1 2 0 2
Total | 0 0 0 2] 0 0 0 0 0 0 0 1 0 0 0 2 | 5 0 5
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0| 0 1 1
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 2
08:30 AM 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2
08:45 AM 0 0 0 1 8] 0 0 0 0 0 ] 0 1] 0 0 0 1 0 1
Total 1 0 0 2 0 0 0 0 0 0 0 0 0 2 0 1 3 3 6
Grand Total | 1 0 0 4 0 0 0 0 0 0 0 1 0 2 0 3 | 8 3 11
Apprch % | 100 0 0 0 0 0 0 0 0 0 100 0
Total % | 33.3 0 0 0 0 0 0 0 0 0 66.7 0 | 727 27.3
Burpee Rd Essex St Dwy | Essex St
From North From East From South | From West

Start Time | Left| Thru Right | App_TolaI..l Left Thru = Right | App. Total | Left| Thru Right App. Total Left | Thru | Right | App. Total | Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 0 0 0 0 0 0 0 0| 0 0 0 0| 0 0 0 0 0
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
08:30 AM | 1 0 0 1 0 0 0 0| 0 0 0 0 0 0 0 0 1
Total Volume 1 0 0 1 0 0 0 0| 0 0 0 0 0 2 0 2 3

% App. Total | 100 0 0 0 0 0 ; 0 0 0 | 0 100 0
PHE! 250 .000 .000 250| 000 .000 .000 000 .000 .000 .000 000| .000 500 .000 500 750



Accurate Counts
978-664-2565

N/S Street : Burpee Road / Driveway File Name : 86880004
E/W Street : Essex Street Site Code : 86880004
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No : 11
Burpee Rd
Out In Total
o] | 1! 1
~ ol o 1

Right Thru Left
4-? l =

Peak Hour Data

- N
ED o
] (=)
U st e QE
2 North 4
[2 .9 | ~, B B i o
8= E—» ‘ Peak Hour Begins at 07:45 AM « = Bl
i e o =]
i | @

Bikes Peds

Out
0
a
Right
<
1
Yo
o
€ 1
[CICTN

9 T p
Left  Thru Right
o al o

|

C_o o C_Jd
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Ly
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at.
07:45 AM 07:00 AM 07:00 AM 07:30 AM
+0 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+15 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
+45 mins. 1 0 0 1 0 0 0 0 0 0 0 0, .0 1 0 i)
Total Volume | 1 0 0 1 0 0 0 0 0 0 0 0 0 2 0 2
% App. Total 100 0 0 0 0 0 0 0 0 0 100 0
PHF 250 .000 .000 250  .000 000 .000 000 .000 .000 000 000 000 500 .000 500



Accurate Counts
978-664-2565

N/S Street : Burpee Road / Driveway File Name : 86880004
E/W Street : Essex Street Site Code : 86880004
City/State : Swampscott, MA Start Date :12/2/2020
Weather : Clear Page No 1

Groups Printed- Cars - Trucks

Burpee Rd Essex St Dwy Essex St
[ | From North ~ From East | ~_From Sauth | ~ From West |

Start Time | Left | Thru| Right|  Left| Thru|  Right | Left Thru Right Left Thru Right | Int. Total
04:00 PM 9 0 4 0 139 16 0 0 0 10 137 0 315
04:15 PM 16 1 6 0 147 14 1 0 0 7 118 0 310
04:30 PM 13 0 8 0 129 19 0 0 0 6 111 0 286
04:45 PM 12 0 8 0 144 20 | 0 0 0! 17 141 0 342
Total 50 1 26 0 559 69 | 1 0 0 40 507 0 1253
05:00 PM | 10 0 8 0] 144 25 | 0 0 0 8 116 0 311
05:15 PM | 11 0 10 0] 153 23 o] 0 0 10 126 0 333
05:30 PM | 10 0 7 0 118 23 0 0 1 8 104 0 271
05:45 PM | 9 1 6 0 118 13 0 0 0] 15 114 . 276
Total | 40 1 31 0 533 84 0 0 1 41 460 0 1191
Grand Total | 90 2 57 0 1092 153 1 0 1 81 967 0 2444

Apprch % 60.4 3 38.3 0 87.7 12.3 50 0 50 7.7 92.3 0

Total % 3.7 0.1 2.3 0 447 6.3 0 0 0 33 396 0
Cars 90 2 57 0 1085 153 1 0 1 80 958 0 2427
% Cars | 100 100 100 | 0 99.4 100 100 0 100 98.8 99.1 0 99.3
Trucks | 0 0 0 0 7 0 0 0 0 1 9 0 17
% Trucks | 0 0 0 0 0.6 0 0 0 0 1.2 0.9 0 0.7

Burpee Rd ‘ Essex St | Dwy Essex St |
From North From East From South From West

Start Time | Left| Thru | Right | App. Toti | Left| Thru| Right| App.Tolal | Left| Thru| Right| app ot Left| Thru| Right | app Totat | int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM | 13 0 8 21 0 129 19 148 0 0 0 0 6 111 0 117 286

04:45PM | 12 0 8 20 0 144 20 164 0 0 0 0 17 1 0 158 342

05:00PM 10 0 8 18 0 144 25 169 0 0 0 0 8 116 0 124 311

05:15PM 11 0 10 21/ 0 153 23 176, 0 0 0 0 10 126 0  136| 333

Total Volume 46 0 34 80 0 570 87 657 0 0 0 0 41 494 0 535 1272
% App. Total  57.5 0 425 0 868 132 | o 0 0 7.7 923 0 |

PHF .885 000 850 952, .000 931 .870 933 .000 .000 .000  .000 .603 876 .000  .847 .930

Cars 46 0 34 80 0 566 87 653 0 0 0 0 40 491 0 531 1264

% Cars 100 0 100 100 0 993 100  99.4 0 0 0 0 976 994 0 993| 994

Trucks 0 0 0 0 0 4 0 4 0 0 0 0 1 3 0 4 8

% Trucks 0 0 0 0 0 07 0 0.6 0 0 0 0 24 06 0 0.7 0.6



Accurate Counts
978-664-2565

N/S Street : Burpee Road / Driveway
E/W Street : Essex Street
City/State : Swampscott, MA
Weather : Clear
Burpes Rd
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Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:
04:15 PM 04:30 PM | 04:00 PM 04:00 PM
+0 mins. 16 1 6 23 0 129 19 148 0 0 0 0 10 137 0
+15 mins. 13 0 8 21 0 144 20 164 | 1 0 0 1 7 118 0
+30 mins. 12 0 8 20 0 144 25 169 0 0 0 0 6 111 0
+45 mins. 10 0 8 18 0 153 23 176 | 0 0 0 0! 17 141 0
Total Volume 51 1 30 82 0 570 87 657 1 0 0 1 40 507 0
% App. Total | 62.2 1.2 36.6 0D 868 132 100 0 0 7.3 927 0
PHF 797 250 938 .891 000 931 870 933 250 .000 .000 .250 1 .588 889 .000
Cars | 51 1 30 82 0 566 87 653 1 0 0 1 39 502 0
% Cars* 100 100 100 100 0 993 100 99.4 100 0 0 1001 97.5 99 0
Trucks - 0 0 0 0 0 4 0 4 0 0 0 0 1 5 0
% Trucks | 0 0 0 0 0 0.7 0 0.6 0 0 0 0" 25 1 0

File Name
Site Code
Start Date
Page No

147
125 .
17
158
547

866
541
98.9"

1.1

: 86880004
: 86880004
1 12/2/12020
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Accurate Counts
978-664-2565

N/S Street : Burpee Road / Driveway File Name : 86880004
E/W Street : Essex Street Site Code : 86880004
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :4
Groups Printed- Cars .
Burpee Rd Essex St Dwy Essex St
From North | ~ From East From South | From West
Start Time | Left | Thru Right | Left | Thru|  Right Left | Thru|  Right | Left Thru Right Int. Total |
04:00 PM 9 0 4 0 139 16 0 0 0 10 136 0 314
04:15 PM 16 1 6 0 146 14 1 0 0 7 116 0 307
04:30 PM 13 0 8 0 127 19 0 0 0 6 110 0 283
04:45 PM | 12 0 8 0 144 20 0 0 0. 16 140 0 340
Total 50 1 26 0 556 69 1 0 0| 39 502 0 1244
05:00 PM 10 0 8 0 143 25 | 0 0 0 8 116 0 310
05:15 PM 11 0 10 0 152 23 0 0 0 10 125 0 331
05:30 PM 10 0 7 0 117 23 0 0 1 8 104 0 270
05:45 PM | 9 1 6 o 117 13 0 0 0 15 111 0 272
Total 40 1 31 0 529 84 0 0 1] 41 456 0 1183
Grand Total 90 2 57 0 1085 153 1 0 1 80 958 0 2427
Apprch % 60.4 1.3 38.3 0 87.6 12.4 50 0 50 7.7 92.3 0
Total % 3.7 0.1 2.3 0 447 6.3 0 0 0 353 39.5 0
Burpee Rd | Essex St Dwy Essex St
From North From East From South | From West |

Start Time | Left| Thru  Right | app. Total | Left| Thru| Right| app.Total | Left| Thru| Right! App.Towl | Left | Thru Right | App Total | nt. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30PM | 13 0 8 21 0 127 19 146 0 0 0 0 6 110 0 116 283
04:45PM | 12 0 8 20 0 144 20 164 0 0 0 0 16 140 0 156 340
05:00PM | 10 0 8 18 0 143 25 168 0 0 0 0 8 116 0 124 310
05:15PM | 11 0 10 21 0 152 23 175 0 0 0 0, 10 125 0 135 331
Total Volume | 46 0 34 80 0 566 87 653 0 0 0 0/ 40 491 0 531 1264

% App. Total | 57.5 0 425 0 867 133 0 0 0 | 75 925 0 |
PHF | 885 000 .850  .952| .000 931 870  .933| 000 .000 000  .000| 625 877 000  .851| 929



Accurate Counts
978-664-2565

N/S Street : Burpee Road / Driveway File Name : 86880004
E/W Street : Essex Street Site Code : 86880004
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear PageNo 7
_ Groups Printed- Trucks _
Burpee Rd Essex St Dwy Essex St
[ From North | From East ‘ From South | From West
Start Time Left Thru Right | Left | Thru | Right | Left | Thru | Right | Left Thru Right Int. Total
04:00 PM 0 0 0 0 0 0 0 0 0 0 1 0 1
04:15 PM 0 0 0 0 1 0 0 0 0 0 2 0 3
04:30 PM 0 0 0] 0 2 0 0 0 0 0 1 0 3
04:45 PM | 0 0 0! 0 0 0! 0 0 0| 1 1 0 2
Total 0 0 0 0 3 0 0 0 0 1 5 0 9
05:00 PM 0 0 0 0 1 0 0 0 0| 0 0 0 1
05:15 PM 0 0 0 0 1 0 0 0 0 0 1 0 2
05:30 PM 0 0 0 0 1 0 0 0 0 0 0 0 1
05:45 PM | 0 0 0. 0 1 0. 0 0 0, 0 3 0 4
Total 0 0 0 0 4 0 0 0 0 0 4 0 8
Grand Total | 0 0 0 0 7 0 0 0 0 1 9 0 17
Apprch % 0 0 0 0 100 0 0 0 0 10 90 0
Total % 0 0 0] 0 412 0 0 0 0 59 529 0
| Burpee Rd Essex St Dwy Essex St
From North From East From South From Wesl

| Start Time  Left| Thru| Right App.Tol | Left| Thru! Right| App.Tote | Left| Thru| Right[ App.Toal | Left| Thru| Right App Total | Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
04:15 PM 0 0 0 0 0 1 0 1 0 0 0 0 0 2 0 2 3
04:30 PM 0 0 0 0 0 2 0 2 0 0 0] 0 0 1 0 1 3
04:45 PM | 0 0 0 0 0 0 0 o), 0 1] a 0| 1 1 [¢] 2 2
Total Volume 0 0 0 0 | 0 3 0 3 0 0 0 0 1 5 0 6 9

% App. Total | 0 0 0 | 0 100 0 0 0 0 | 16.7 833 0
PHF .000 .000 .000 .000| .000 .375 .000 .375| .000 .000 .000 .000| .250 625 .000 750 750



Accurate Counts
978-664-2565

N/S Street : Burpee Road / Driveway File Name : 86880004
E/W Street : Essex Street Site Code : 86880004
City/State : Swampscott, MA Start Date : 12/2/2020
Weather : Clear Page No :10
Groups Printed- Bikes Peds -
| Burpee Rd Essex St Dwy Essex St
L From North From East | From South ~ From West |
Start Time | Left Thru Right! Peds | Left' Thru Right!| Peds | Left Thru| Right Peds| Left| Thru | Right| Peds e Toal | inciu Toal | Int Total
04:00 PM | 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 2 0 2
04:15 PM | 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1
04:45 PM 0 0 0 0 0 0 0 0| 0 0 0 0 0 0 0 0 0 0 0
Total| 0 0 0 3 0 0 0 0 0 0 0 0 1 0 0 1 4 1 5
05:00 PM 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0
05:15 PM | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 1 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0 0 1 1
05:45 PM | 0 0 0 6 0 0 0 0] 0 0 0 0 0 0 0 1| 1 0 1
Total | 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 2
Grand Total | 1 0 0 300 0 0 0 0 0 0 0 1 0 0 2 5 2 7
Apprch % | 100 0 0 0 0 0 0 0 0 100 0 0
Total % | 50 0 0 0 0 0 0 0 0] 50 0 0 71.4 28.6
Burpee Rd Essex St Dwy Essex St
From Narth From East From South From West

Start Time | Left| Thru Right | App Tota  Left| Thru | Right| App.Total | Left| Thru| Right| App.Totsl | Left | Thru | Right| App Total | Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04.00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
04:45 PM | 0 0 0 G 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Volume | 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1

% App. Total | 0 0 0 | 0 0 0 0 0 0 100 0 0 |
PHF| .000 .000 .000 .000 .000 .000 .000 .000| 000 .000 .000 .000| 250 .000 .000 .250 250



N/S Street : Burpee Road / Driveway
E/W Street : Essex Street

City/State : Swampscott, MA
Weather : Clear

Accurate Counts
978-664-2565
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Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:
04:45 PM | 04:00 PM 04:00 PM 04:00 PM
+0 mins. 0 0 0] 0 0 0 0 0 0 0 0 0 0 0
+15 mins. 0 0 0] 0 0 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0 0 0 0 1 0
+45 mins. 1 0 0 1 0 0 0 0 0 _0. 0 0 0 0
Total Volume 1 0 0 1 0 0 0 0 0 0 0 0 1 0
% App. Total . 100 0 0 0 D 0 0 0 0 100 0
PHF | .250 .000 0 000 00 .000 Qo0 .ooo 0 0 250 .000
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MASSDOT CRASH RATE WORKSHEETS AND HIGH CRASH LOCATION MAPPING




INTERSECTION C

1

oL & Highway

RASH RATE WORKSHEET

CITY/TOWN :

Swampscott

COUNT DATE .

DISTRICT : 4

UNSIGNALIZED :

MAJOR STREET :
MINOR STREET(S) :

Essex Street

[ ]

SIGNALIZED :

Burpee Road

T "
INTERSECTION North i\% ot
DIAGRAM e 3 %
(Label Approaches) .
—
Dyiu ,v]
PEAK HOUR VOLUMES
Total Peak
APPROACH 1 2 3 4 5 Hourly
DIRECTION : EB WB NB SB Approach
Volume
PEAK HOURLY
VOLUMES (PM) : 653 802 0 97 1,552
Lo . INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR : 0.090 S EEReACH Ve FHTEs 17,244
i OF AVERAGE # OF
TOTAL # OF CRASHES 7 _ 5 CRASHES PER YEAR ( 1.40
YEARS N
CRASH RATE CALCULATION : 0.22 RATE = <A('\j'9°3°ég°)°>

Comments .

Below MassDOT District 4 crash rate

Project Title & Date:

Proposed Residential Development - January 2021




A3ssDOT

& Highway

INTERSECTION CRASH RATE WORKSHEET

Swampscott

COUNT DATE :
SIGNALIZED :

CITY/TOWN :

DISTRICT : 4

UNSIGNALIZED :

L

~ INTERSECTION DATA ~

MAJOR STREET :

Essex Street

Burrill Street

MINOR STREET(S) :

INTERSECTION
DIAGRAM
(Label Approaches)

T
>
N ,
North R At
Q e

it
1N
3V
& N
PEAK HOUR VOLUMES
Total Peak
APPROACH 1 2 3 4 5 Hourly
DIRECTION : EB WB NB SB Approach
Volume
PEAK HOURLY
BN 489 732 316 1 1,538
o | INTERSECTION ADT ( V ) = TOTAL DAILY
K" FACTOR : 0.090 e A 17,089
‘o AVERAGE # OF
TOTAL # OF CRASHES : 3 5 CRASHES PER YEAR (|  0.60
YEARS e
) (A *1,000,000)

CRASH RATE CALCULATION :

Below MassDOT District 4 crash rate

Comments :

Proposed Residential Development - January 2021

Project Title & Date:



\,\~

;, DOT

2. Highway

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN :

Swampscott COUNT DATE : Dec-20

DISTRICT : 4

MAJOR STREET :
MINOR STREET(S) :

UNSIGNALIZED : SIGNALIZED: [ ]

~ INTERSECTION DATA ~

Essex Street

Elm Place

1 A
INTERSECTION North
DIAGRAM
Label Approaches 1S
( pp ) ¢ 69¢ _
— N
iy
I
PEAK HOUR VOLUMES
Total Peak
APPROACH 1 2 3 4 5 Hourly
DIRECTION : EB WB NB SB Approach
Volume
PEAK HOURLY
VOLUMES (PM) 661 741 25 1,427
. _ INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR 0.090 APPROACH VOLUME 15,856
4 OF AVERAGE # OF
TOTAL # OF CRASHES : 2 _ 5 CRASHES PER YEAR ( 0.40
YEARS : A)
CRASH RATE CALCULATION : 0.07 RATE = “‘(*\3'903%20)0’

Comments :

Below MassDOT District 4 crash rate

Project Title & Date:

Proposed Residential Development - January 2021
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BACKGROUND DEVELOPMENT TRAFFIC-VOLUME NETWORKS




R\8688\8688NT1.dwg, 1/7/2021 9:38:45 AM, DWG To PDF.pc3

ntial Development - Swampscott, Massachusetts

Transportation Impact Assessment - Proposed Reside
WEEKDAY MORNING PEAK HOUR (7:30 - 8:30 AM)

PRIVATE
DRIVEWAY

&
&

&,

PRIVATE
DRIVEWAY

1
« S

PITMAN
ROAD

~

=k
%Lu
SE
aw

PRIVATE
DRIVEWAY

PRIVATE
DRIVEWAY

I{l Not To Scale Figure A-1

35 Burpee Road
® VanaS_Se & _ Peak Hour Traffic Volumes
Associates inc

Copyright © 2021 by VAi  All Rights Reserved
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Transportation Impact Assessment - Proposed Residential Development - Swampscott, Massachusetis

WEEKDAY MORNING PEAK HOUR (7:30 - 8:30 AM)

PRIVATE
DRIVEWAY

PRIVATE
DRIVEWAY

WEEKDAY EVENING PEAK HOUR (4:30 - 5:30 PM)

PRIVATE
DRIVEWAY

PRIVATE
DRIVEWAY

BURRILL
STREET

'{l Not To Scale Figure A-2

Overlook Acres
@ Vanasse & Mixed-Use Development
Associates inc 387 Highland Avenue
Peak Hour Traffic Volumes
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GENERAL BACKGROUND TRAFFIC GROWTH
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TRIP-GENERATION CALCULATIONS
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MODE OF TRANSPORTATION FOR THE TOWN OF SWAMPSCOTT




1/8/2021

&M Census Reporter

i L

Swampscott, MA - Profile data - Census Reporter

Search for places, tables, topics, or glossaries

Peabody

Swampscott, MA

Place in: Essex County, MA, Boston-Cambridge-Newton, MA-MH Metro Area,
Massachusetts, Unjted States

15,002

Population

3 square miles

Census data: ACS 2019 5-year unless noted

4,964.4 people per square mile

Lexington

. \ Medford
Arlington
e

Find data for this place  search by table or column name...

Demographics Age

t Margin of error is at least

10 percent of the total 44‘8
value. Take care with this Median age
statistic.

about 20 percent higher than
the figure in the Boston-
Cambridge-Newton, MA-NH
Metro Area: 38.7

0-9
about 10 percent higher than
the figure in Massachusetts:
39.5
t Margin of error is at least Sex
10 percent of the total
value, Take care with this Male
statistic. Female
Female
54%
Show data / Embed
Economics Income

https://censusreporter.org/profiles/16000US2568680-swampscott-ma/

Population by age range

12%!

Saugus

r',"‘t '15 ose

Malden

Leaflet | © Mapbox © OpenStreetMap

Fuaratt Poviarn

Population by age category

Under 18
18to 64
65 and over

15%!

14%*

10%!

10%!

10-19  20-29 30-39 4049 50-59 60-69 70-79 [
Show data / Embed Show data / Embed
Race & Ethnicity
92%
2%t 0% 2% 0% 0% 2%t
White Black Natlve Aslan Islander Other Two+ t

* Hispanic includes respondents of any race. Other categories are non-Hispanic. Show data / Embed

1/5



1/8/2021

U Margin of error is at least
10 percent of the total
value. Take care with this
statistic.

1 Margin of error is at least
10 percent of the total
value. Take care with this
statistic.

t Margin of error is at least
10 percent of the total
value. Take care with this
statistic.

Families

T Margin of error is at least
10 percent of the total
value, Take care with this
statistic.

$56,405

Per capita income

about 20 percent higher than
the amount in the Boston-
Cambridge-Newton, MA-NH
Metro Area: $47,604

about 1.3 times the amount in
Massachusetts: $43,761

Swampscott, MA - Profile data - Census Reporter

$113,407

Median household
income 195t

about 25 percent higher than
the amount in the Boston-

Household income

Poverty

3.1%

Persons below poverty line

about one-third of the rate in the Boston-
Cambridge-Newton, MA-NH Metro Area:
9.4%

about one-third of the rate in
Massachusetts: 10.3%

Transportation to work

35.4 minutes

Mean travel time to work

about 10 percent higher than the figure
in the Boston-Cambridge-Newton, MA-
NH Metro Area: 31.8

about 20 percent higher than the figure
in Massachusetts: 30.2

Households

5,780
Number of households

the Boston-Cambridge-Newton, MA-NH
Metro Area: 1,831,217

Massachusetts: 2,617,497

Marital status

Married
Single

Married

60%

* Universe: Population 15 years and over

https://censusreporter.org/profiles/16000US2568680-swampscott-ma/

* Universe: Workers 16 years and over

2.6

Persons per household

about the same as the figure in the
Boston-Cambridge-Newton, MA-NH
Metro Area: 2.6

about the same as the figure in
Massachusetts: 2.5

Marital status, by sex

66%

26%! 26%!
Male Female Male

Never marrled

Now married

36%!

25%"

Cambridge-Newton, MA-NH Under $50K $50K - $100K $100K - $200K Over $200K
Metro Area: $90,333
about 1.4 times the amount in Bhowgatal EmEed
Massachusetts: $81,215
Children (Under 18) Seniors (65 and over)
' Poverty . Poverty
Non-poverty Non-poverty
Poverty Poverty
2% 4%
Show data / Embed Show data / Embed
Means of transportation to work
68%
o 15%
t i i
s LRI 0% 2x % -
Drove alone Carpooled Public translt Blcycle Walked Other Worke

Show data / Embed

Population by household type

Married couples
Male householder

Female
householder

Non-family

Show data / Embed

o%t 10%! :
el ' n

Female Male Female Male
Divorced Widow:
2/5



JOURNEY TO WORK TRIP DISTRIBUTION
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CAPACITY ANALYSIS WORKSHEETS

Essex Street at Burrill Street

Essex Street at Burpee Road

Essex Street at Pitman Road

Essex Street at Elm Place (South)

Elm Place at the Project Site Driveway



Essex Street at Burrill Street




2020 Existing Wkdy AM

1: Burrill Street & Essex Street 01/06/2021
A ey ¢ AN A2 MY

Lane Group i EBLVEBT EBR WBL WBT WBR' NBL NBT NBR SBL = SBT  SBR

Lane Configurations FoN b T & &

Traffic Volume (vph) 0 395 54 168 281 0 41 3 152 0 1 0

Future Volume (vph) 0 395 54 168 281 0 41 3 152 0 1 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900

Lane Width (ft) 12 16 12 11 12 12 12 14 12 12 10 12

Storage Length (ft) 0 0 175 0 0 0 0 0

Storage Lanes 0 0 1 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) 475 300 389 94

Travel Time (s) 10.8 6.8 8.8 2.1

Peak Hour Factor 090 090 090 084 084 08 084 08 08 025 025 025

Heavy Vehicles (%) 2% 4% 0% 1% 4% 0% 0% 0% 1% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 499 0 200 335 0 0 234 0 0 4 0

Turn Type NA pm+pt NA Split NA NA

Protected Phases 4 3 8 2 2 6

Permitted Phases 4 8 6

Detector Phase 4 4 3 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 225 225 100 225 19.0 190 120 120

Total Split (s) 390 390 150 540 19.0 19.0 120 120

Total Split (%) IT1% 37.1% 14.3% 51.4% 18.1% 18.1% 11.4% 11.4%

Yellow Time (s) 4.0 4.0 4,0 4.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 1.0 1.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None  None None None None  None None  None

v/c Ratio 0.67 046  0.30 0.57 0.02

Control Delay 23.0 12.3 9.2 19.1 36.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 23.0 12.3 9.2 19.1 36.0

Queue Length 50th (ft) 109 17 32 25 1

Queue Length 95th (ft) 418 17 195 125 4

Internal Link Dist (ft) 395 220 309 14

Turn Bay Length (ft) 175

Base Capacity (vph) 1402 497 1594 619 277

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.36 040 021 0.38 0.01

Intersection Summary,

Area Type: Other

Cycle Length: 105

Proposed Residential Development Synchro 10 Report

VAI C:\Users\BGuen\Documents\8688\Analysis\exam.syn



2020 Existing Wkdy AM
1: Burrill Street & Essex Street

01/06/2021

Llane Group ' 29

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 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 22.5
Total Split (s) 20.0
Total Split (%) 19%
Yellow Time (s) 3.5
All-Red Time (s) 1.0
Lost Time Adjust (s}

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Recall Mode None
v/c Ratio

Control Defay

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

Proposed Residential Development
VAl

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\exam.syn



2020 Existing Wkdy AM
1: Burrill Street & Essex Street 01/06/2021

Actuated Cycle Length: 58.3
Natural Cycle: 90
Control Type: Actuated-Uncoordinated

Splits and Phases:  1: Burrill Street & Essex Street

Proposed Residential Development Synchro 10 Report
VA C:\Users\BGuen\Documents\8688\Analysisiexam.syn



2020 Existing Wkdy AM

1: Burrill Street & Essex Street 01/06/2021
N T U Y N A

Movement EBL EBT  FEBR' 'WBL 'WBT WBR NBL NBT NBR = SBL S8BT = SBR

Lane Configurations & b B 1Y 18

Traffic Volume (vph) 0 395 54 168 281 0 41 3 152 0 1 0

Future Volume (vph) 0 395 54 168 281 0 41 3 162 0 1 0

Ideal Flow: (vphpl) == 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 11 12 12 12 14 12 12 10 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00  1.00 1,00 1.00

Frt 0.98 1.00 1.00 0.90 1.00

Fit Protected 1.00 0.9 1.00 0.99 1.00

Satd. Flow (prot) 2046 1728 1827 1782 1773

Fit Permitted 1.00 0147  1.00 0.99 1.00

Satd. Flow (perm) 2046 314 1827 1782 1773

Peak-hour factor, PHF 090 090 090 084 084 084 084 084 084 026 025 025

Adj: Flow (vph)" * 0 439 60 200 335 0 49 4 181 0 4 0

RTOR Reduction (vph) 0 5 0 0 0 0 0 116 0 0 0 0

Lane Group Flow (vph) 0 494 0 200 335 0 0 118 0 0 4 0

Heavy Vehicles (%) 2% 4% 0% 1% 4% 0% 0% 0% 1% 0% 0% 0%

Turn Type NA pm+pt NA Split NA NA

Protected Phases 4 3 8 2 2 6

Permitted Phases 4 8 6

Actuated Green, G (s) 20.7 47 347 9.7 0.7

Effective Green, g (s) 217 357 37T 97 0.7

Actuated g/C Ratio 0.34 055 055 0.15 0.01

Clearance Time (s) 5.0 5.0 5.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Gip Cap (vph) 687 392 1009 267 19

v/s Ratio Prot €0.24 c0.08 018 ¢0.07 c0.00

v/s Ratio Perm 0.20

v/c Ratio 0.72 0.51 0.33 0.44 0.21

Uniform Delay, d1 18.8 10.0 79 25.0 317

Progression Factor 1.00 1.00  1.00 1.00 1.00

incremental Delay, d2 36 1.1 0.2 1.2 55

Delay (s) 22.4 11.2 8.1 26.1 37.1

Level of Service c B A C D

Approach Delay (s) 224 9.2 26.1 371

Approach LOS C A C D

Intersection Summary,

HCM 2000 Control Delay 17.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 64.6 Sum of lost time (s) 20.5

Intersection Capacity Utilization 67.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Proposed Residential Development

VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\exam.syn



2020 Existing Wkdy PM

1: Burrill Street & Essex Street 01/06/2021
A a0y ¢ AN 2L A

Lane Group. EBL EBTEBR' WBL WBT WBR = NBL NBT NBR S8BL SBT  SBR

Lane Configurations FN % T & &

Traffic Volume {(vph) 1 431 57 192 540 0 88 1 227 0 0 1

Future Volume (vph) 1 431 57 192 540 0 88 1 227 0 0 1

Ideal Flow {(vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 11 12 12 12 14 12 12 10 12

Storage Length (ft) 0 0 175 0 0 0 0 0

Storage Lanes 0 0 1 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) 475 300 389 94

Travel Time (s) 10.8 6.8 8.8 21

Peak Hour Factor 091 09 091 0982 092 092 08 08 08 025 026 025

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 538 0 209 587 0 0 390 0 0 4 0

Turn Type Perm NA pm+pt NA Split NA NA

Protected Phases 4 3 8 2 2 6

Permitted Phases 4 8 6

Detector Phase 4 4 3 8 2 2 6 6

Switch Phase

Minimum [nitial (s) 5.0 5.0 5.0 6.0 5.0 5.0 5.0 5.0

Minimum Split (s) 225 225 100 225 19.0 190 120 120

Total Split (s) 39.0 39.0 150 540 190 190 120 120

Total Split (%) 37.1% 371% 14.3% 514% 18.1% 18.1% 11.4% 11.4%

Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None None None  None None  None None  None

v/c Ratio 0.73 051 055 0.75 0.01

Control Delay 27.0 141 13.5 314 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 27.0 14.1 13.5 3.4 0.0

Queue Length 50th (ft) 152 28 101 90 0

Queue Length 95th (ft) 447 130 414 #357 0

Internal Link Dist (ft) 395 220 309 14

Turn Bay Length (ft) 175

Base Capacity (vph) 1200 448 1529 518 580

Starvation Cap Reductn 0 0 28 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.45 047 039 0.75 0.01

Intersection Summary

Area Type: Other

Cycle Length: 105

Proposed Residential Development Synchro 10 Report

VAl

C:\Users\BGuen\Documents\8688\Analysis\expm.syn



2020 Existing Wkdy PM
1: Burrill Street & Essex Street

01/06/2021

Lane Group .29

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 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 22.5
Total Split (s) 20.0
Total Split (%) 19%
Yellow Time (s) 36
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Recall Mode None
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.

Proposed Residential Development
VAl

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\expm.syn



2020 Existing Wkdy PM
1: Burrill Street & Essex Street 01/06/2021

Actuated Cycle Length: 65.8

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  1: Burrill Street & Essex Street

._-.

Proposed Residential Development Synchro 10 Report
VAI C:\Users\BGuen\Documents\8688\Analysis\expm.syn



2020 Existing Wkdy PM

1: Burrill Street & Essex Street 01/06/2021
T Y Y T 4

Movement TEBLYUEBT!UEBRI WBL © WBT WBR  NBL  NBT  NBR  SBL SBT = SBR

Lane Configurations & % S i &

Traffic Volume (vph) 1 431 57 192 540 0 88 1 227 0 0 1

Future Volume (vph) 1 431 57 192 540 0 88 1 227 0 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 11 12 12 12 14 12 12 10 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00  1.00 1.00 1.00

Frt : 0.98 1.00 1.00 0.90 0.86

Flt Protected 1.00 0.95 1.00 0.99 1.00

Satd. Flow (prot) 2101 1745 1881 1805 1534

Flt Permitted 1.00 019  1.00 0.99 1.00

Satd. Flow (perm) 2099 352 1881 1805 1534

Peak-hour factor, PHF 091 091 091 092 092 092 081 081 08 025 025 025

Adj. Flow (vph) 1 474 63 209 587 0 109 1 280 0 0 4

RTOR Reduction (vph) 0 5 0 0 0 0 0 79 0 0 4 0

Lane Group Flow (vph) 0 533 0 209 587 0 0 311 0 0 0 0

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

Turn Type Perm NA pm-+pt NA Split NA NA

Protected Phases 4 3 8 2 2 6

Permitted Phases 4 8 6

Actuated Green, G (s) 2241 360 36.0 16.1 0.7

Effective Green, g (s) 231 370 370 16.1 0.7

Actuated g/C Ratio 0.32 051 051 0.22 0.01

Clearance Time (5) 5.0 5.0 5.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 667 369 958 400 14

v/s Ratio Prot 0.08 ¢0.31 c0.17 ¢0.00

v/s Ratio Perm c0.25 0.21

v/c Ratio 0.80 057 061 0.78 0.00

Uniform Delay, d1 22.6 132 127 26.6 35.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.7 2.0 1.2 9.1 0.1

Delay (s) 29.3 152 139 35.7 357

Level of Service c B B D D

Approach Delay (s) 29.3 14.2 35.7 35.7

Approach LOS c B D D

Intersection Summary

HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 72.6 Sum of lost time (s) 20.5

Intersection Capacity Utilization 90.2% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Proposed Residential Development

VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\expm.syn



2028 No-Build Wkdy AM

1: Burrill Street & Essex Street 01/06/2021
A oy ¢ ANt 2] d

Lane Group! EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & N S & &

Traffic Volume (vph) 0 439 60 182 315 0 45 3 168 0 1 0

Future Volume (vph) 0 439 60 182 315 0 45 3 168 0 1 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900

Lane Width (ft) 12 16 12 1 12 12 12 14 12 12 10 12

Storage Length (ft) 0 0 175 0 0 0 0 0

Storage Lanes 0 0 1 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) 475 300 389 94

Travel Time (s) 10.8 6.8 8.8 2.1

Peak Hour Factor 090 09 09 084 084 084 08 084 084 025 026 025

Heavy Vehicles (%) 2% 4% 0% 1% 4% 0% 0% 0% 1% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 555 0 217 375 0 0 258 0 0 4 0

Turn Type NA pm+pt NA Split NA NA

Protected Phases 4 3 8 2 2 6

Permitted Phases 4 8 6

Detector Phase 4 4 3 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 225 225 100 225 19.0 190 120 120

Total Split (s) 39.0 390 150 540 190 19.0 120 120

Total Split (%) 371% 37.1% 14.3% 51.4% 181% 18.1% 1.4% 11.4%

Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 1.0 -10 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None  None None None None  None None  None

v/c Ratio 0.71 050 033 0.63 0.02

Control Delay 25.0 15.3 94 224 37.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 25.0 15.3 9.4 224 37.0

Queue Length 50th (ft) 142 21 41 35 1

Queue Length 95th (ft) #512 #164 221 145 4

Internal Link Dist (ft) 395 220 309 14

Turn Bay Length (ft) 175

Base Capacity (vph) 1262 447 1524 571 249

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.44 049 025 0.45 0.02

Intersection Summary

Area Type: Other

Cycle Length: 105

Proposed Residential Development Synchro 10 Report

VAI

C:\Users\BGuenDocuments\8688\Analysis\nbam.syn



2028 No-Build Wkdy AM
1: Burrill Street & Essex Street

01/06/2021

Lane Group 29

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 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 225
Total Split (s) 20.0
Total Split (%) 19%
Yellow Time (s) 35
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Recall Mode None
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

Proposed Residential Development
VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysisinbam.syn



2028 No-Build Wkdy AM
1: Burrill Street & Essex Street 01/06/2021

Actuated Cycle Length: 62.9

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  1: Burrill Street & Essex Street

m

Proposed Residential Development Synchro 10 Report
VAI C:\Users\BGuen\Documents\8688\Analysis\nbam.syn



2028 No-Build Wkdy AM

1: Burrill Street & Essex Street 01/06/2021
A ey ¢ A b 24

Movement EBLT EBT. EBR' WBL 'WBT ' WBR NBL NBT NBR SBL SBT SBR

Lane Configurations PN % P & &

Traffic Volume (vph) 0 439 60 182 3156 0 45 3 168 0 1 0

Future Volume (vph) 0 439 60 182 315 0 45 3 168 0 1 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 11 12 12 12 14 12 12 10 12

Total Lost time {s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00  1.00 1.00 1.00

Frt 0.98 1.00 100 0.90 1.00

Fit Protected 1.00 095  1.00 0.99 1.00

Satd. Flow (prot) 2046 1728 1827 1782 1773

Flt Permitted 1.00 014  1.00 0.99 1.00

Satd. Flow (perm) 2046 258 1827 1782 1773

Peak-hour factor, PHF 090 080 08 084 084 084 084 084 084 0256 025 025

Adj. Flow (vph) 0 488 67 217 375 0 54 4 200 0 4 0

RTOR Reduction {vph) 0 5 0 0 0 0 0 17 0 0 0 0

Lane Group Flow {vph) 0 550 0 217 = 375 0 0 141 0 0 4 0

Heavy Vehicles (%) 2% 4% 0% 1% 4% 0% 0% 0% 1% 0% 0% 0%

Turn Type NA pm+pt NA Split NA NA

Protected Phases 4 3 8 2 2 6

Permitted Phases 4 8 6

Actuated Green, G (s) 23.2 386 386 10.4 0.8

Effective Green, g (s) 24.2 396 396 10.4 0.8

Actuated g/C Ratio 0.35 057 057 0.15 0.01

Clearance Time (s) 5.0 5.0 50 40 40

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 713 388 1042 267 20

v/s Ratio Prot c0.27 c0.09 0.21 ¢0.08 ¢0.00

v/s Ratio Perm 0.23

v/c Ratio 0.77 056  0.36 0.53 0.20

Uniform Delay, d1 201 11.2 8.1 27.2 34.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.2 1.8 0.2 1.9 49

Delay (s) 253 12.9 8.3 29.1 38.9

Level of Service c B A C D

Approach Delay (s) 253 10.0 29.1 38.9

Approach LOS C A C D

Intersection Summary.

HCM 2000 Control Delay 19.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 69.4 Sum of lost time (s) 20.5

Intersection Capacity Utilization 73.0% ICU Level of Service C

Analysis Period {min) 15

¢ Critical Lane Group

Proposed Residential Development

VAl

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\inbam.syn



2028 No-Build Wkdy PM

1: Burrill Street & Essex Street 01/06/2021

e N N Y
Lane Group. EBL EBT EBR WBL WBT WBR NBL NBT  NBR ~'SBL  SBT  SBR
Lane Configurations & % " & &
Traffic Volume (vph) 1 482 63 213 601 0 97 1 253 0 0 1
Future Volume (vph) 1 482 63 213 601 0 97 1 263 0 0 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1%00 1900 1900 1900 1900
Lane Width (ft) 12 16 12 11 12 12 12 14 12 12 10 12
Storage Length (ft) 0 0 175 0 0 0 0 0
Storage Lanes 0 0 1 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) 475 300 389 94
Travel Time (s) 10.8 6.8 8.8 21
Peak Hour Factor 091 091 091 092 092 092 081 081 081 025 025 025
Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 600 0 232 653 0 0 433 0 0 4 0
Turn Type Perm NA pm+pt NA Split NA NA
Protected Phases 4 3 8 2 2 6
Permitted Phases 4 8 6
Detector Phase 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 225 225 100 225 19.0  19.0 120 120
Total Split (s) 390 390 150 540 19.0 190 120 120
Total Split (%) 371% 37.1% 14.3% 51.4% 18.1% 18.1% M14% 1.4%
Yellow Time (s) 4,0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 1.0 1.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None  None None  None None None None  None
v/c Ratio 0.76 055  0.59 0.89 0.01
Control Delay 27.8 155 139 44.9 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 27.8 155 139 44.9 0.0
Queue Length 50th (ft) 183 32 118 121 0
Queue Length 95th (ft) #559 #167 483 #417 0
Internal Link Dist (ft) 395 220 309 14
Turn Bay Length (ft) 175
Base Capacity (vph) 1115 436 1423 489 543
Starvation Cap Reductn 0 0 26 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.54 053 047 0.89 0.01
Intersection Summary
Area Type: Other
Cycle Length: 105
Proposed Residential Development Synchro 10 Report

VA

C:\Users\BGuen\Documents\8688\Analysis\inbpm.syn



2028 No-Build Wkdy PM
1: Burrill Street & Essex Street

01/06/2021

Lane Group: 29

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 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 22.5
Total Split (s) 20.0
Total Split (%) 19%
Yellow Time (s) 3.5
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Recall Mode None
v/c Ratio

Control Delay

Queue Delay

Total Delay

Queue Length 50th (1)

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

Proposed Residential Development
VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\nbpm.syn



2028 No-Build Wkdy PM
1: Burrill Street & Essex Street

Actuated Cycle Length: 69.7

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

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

01/06/2021

Splits and Phases:  1: Burrill Street & Essex Street

Proposed Residential Development Synchro 10 Report
VAI C:\Users\BGuen\Documents\8688\Analysis\nbpm.syn



2028 No-Build Wkdy PM

1: Burrill Street & Essex Street 01/06/2021
L e R N .

Movement EBL EBT EBR WBL ~WBT WBR ' NBL = NBT NBR SBL SBT SBR

Lane Configurations & b1 " Fi &

Traffic Volume (vph) 1 482 63 213 601 0 97 1 253 0 0 1

Future Volume (vph) 1 482 63 213 601 0 97 1 253 0 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 19000 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 11 12 12 12 14 12 12 10 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00  1.00 1.00 1.00

Frt 0.98 1.00  1.00 0.90 0.86

Flt Protected 1.00 095 1.00 0.99 1.00

Satd. Flow (prot) 2101 1745 1881 1805 1534

Flt Permitted 1.00 019  1.00 0.99 1.00

Satd. Flow (perm) 2100 345 1881 1805 1534

Peak-hour factor, PHF 091 091 091 092 092 092 081 081 08 026 026 025

Adj. Flow (vph) 1 530 69 232 653 0 120 1 312 0 0 4

RTOR Reduction {vph) 0 5 0 0 0 0 0 82 0 0 4 0

Lane Group Flow (vph) 0 595 0 232 653 0 0 351 0 0 0 0

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

Turn Type Perm NA pm+pt NA Split NA NA

Protected Phases 4 3 8 2 2 6

Permitted Phases 4 8 6

Actuated Green, G (s) 254 40.1 401 15.8 0.7

Effective Green, g (s) 264 411 411 15.8 0.7

Actuated g/C Ratio 0.35 054 0.54 0.21 0.01

Clearance Time (s) 5.0 5.0 5.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 724 381 1010 372 14

v/s Ratio Prot 009 ¢0.35 c0.19 c0.00

v/s Ratio Perm c0.28 0.24

v/c Ratio 0.82 0.61 0.65 0.94 0.00

Uniform Delay, d1 22.9 13308125 29.9 37.6

Progression Factor 1.00 1.00 1,00 1.00 1.00

Incremental Delay, d2 25 28 14 324 0.1

Delay (s) 304 16.1 14.0 62.3 376

Level of Service C B B E D

Approach Delay (s) 30.4 14.5 62.3 376

Approach LOS C B E D

Intersection Summary

HCM 2000 Control Delay 30.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 76.5 Sum of lost time (s) 205

Intersection Capacity Utilization 98.5% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Proposed Residential Development

VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\inbpm.syn



2028 Build Wkdy AM

1. Burrill Street & Essex Street 01/07/2021
N

Lane Group EBL-  EBT FEBR WBL WBT WBR NBL NBT NBR SBL SBT  SER

Lane Configurations & % T &4 &

Traffic Volume (vph) 0 444 60 188 327 0 45 3 170 0 1 0

Future Volume (vph) 0 444 60 188 327 0 45 3 170 0 1 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 11 12 12 12 14 12 12 10 12

Storage Length (ft) 0 0 175 0 0 0 ] 0

Storage Lanes 0 0 1 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) 475 300 389 94

Travel Time (s) 10.8 6.8 8.8 21

Peak Hour Factor 090 090 09 084 084 08 084 08 084 025 025 025

Heavy Vehicles (%) 2% 4% 0% 1% 4% 0% 0% 0% 1% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 560 0 224 389 0 0 260 0 0 4 0

Turn Type NA pm+pt NA Split NA NA

Protected Phases 4 3 8 2 2 6

Permitted Phases 4 8 6

Detector Phase 4 4 3 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 225 225 100 225 190  19.0 120 120

Total Split (s) 3%.0 390 150  54.0 19.0 19.0 120 120

Total Split (%) 37.1% 37.1% 14.3% 51.4% 18.1% 18.1% 1.4% 11.4%

Yellow Time (s) 4,0 4.0 4.0 4.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 1.0 -1.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None  None None  None None  None None  None

v/c Ratio 0.71 052 034 0.64 0.02

Control Delay 25.1 16.1 9.5 22.8 37.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 251 16.1 9.5 22.8 37.0

Queue Length 50th (ft) 145 22 43 36 1

Queue Length 95th (it) #519 #176 230 147 4

Internal Link Dist (ft) 395 220 309 14

Turn Bay Length (ft) 175

Base Capacity (vph) 1241 441 1510 565 245

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.45 0.51 0.26 0.46 0.02

Intersection Summary

Area Type: Other
Cycle Length: 105

Proposed Residential Development
VAI

Synchro 10 Report

C:\Users\BGuen\Documents\8688\Analysis\bam.syn



2028 Build Wkdy AM
1: Burrill Street & Essex Street

01/07/2021

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 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 22.5
Total Split (s) 20.0
Total Split (%) 19%
Yellow Time (s) 3.5
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Recall Mode None
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

Proposed Residential Development
VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\bam.syn



2028 Build Wkdy AM
1: Burrill Street & Essex Street 01/07/2021

Actuated Cycle Length: 63.7

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  1: Burrill Street & Essex Street

Proposed Residential Development Synchro 10 Report
VAI C:\Users\BGuen\Documents\8688\Analysistbam.syn



2028 Build Wkdy AM

1: Burrill Street & Essex Street 01/07/2021
S T 2N W . S

Movement EBL EBT FBR WBL WBT WBR NBL NBT NBR  SBL SBT  SBR

Lane Configurations & % T P &

Traffic Volume (vph) 0 444 60 188 327 0 45 3 170 0 1 0

Future Volume (vph) 0 444 60 188 327 0 45 3 170 0 1 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 11 12 12 12 14 12 12 10 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00  1.00 1.00 1.00

Frt 0.98 1.00 1.00 0.90 1.00

Fit Protected 1.00 0.95 1.00 0.99 1.00

Satd. Flow (prot) 2046 1728 1827 1782 1773

Flt Permitted 1.00 014  1.00 0.99 1.00

Satd. Flow (perm) 2046 253 1827 1782 1773

Peak-hour factor, PHF 090 09 09 084 084 084 08 084 084 025 026 025

Adj. Flow (vph) 0 493 67 224 389 0 54 4 202 0 4 0

RTOR Reduction (vph) 0 5 0 0 0 0 0 118 0 0 0 0

Lane Group Flow (vph}) 0 555 0 224 389 0 0 142 0 0 4 0

Heavy Vehicles (%) 2% 4% 0% 1% 4% 0% 0% 0% 1% 0% 0% 0%

Turn Type NA pm+pt NA Split NA NA

Protected Phases 4 3 8 2 2 6

Permitted Phases 4 8 6

Actuated Green, G (s) 23.7 394 394 104 0.8

Effective Green, g (s) 247 404 404 10.4 08

Actuated g/C Ratio 0.35 057 057 0.15 0.01

Clearance Time (s) 5.0 5.0 5.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 718 390 1049 263 20

v/s Ratio Prot c0.27 c0.10  0.21 c0.08 ¢0.00

v/s Ratio Perm 0.23

v/c Ratio 0.77 057 037 0.54 0.20

Uniform Delay, d1 20.3 1.3 8.1 277 34.4

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.2 20 0.2 21 49

Delay (s) 25.5 13.4 8.3 29.8 39.3

Leve! of Service C B A C D

Approach Delay (s) 25.5 10.2 29.8 39.3

Approach LOS C B C D

Intersection Summary

HCM 2000 Control Delay 19.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.3 Sum of lost time (s) 20.5

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period {min) 15

¢ Critical Lane Group

Proposed Residential Development

VAl

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\bam.syn



2028 Build Wkdy PM

1. Burrill Street & Essex Street 01/07/2021
Ay ¢ ANt A2 Y

Lane Group EBLL. EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR

Lane Configurations & b T & &

Traffic Volume (vph) 1 494 63 218 609 0 97 1 260 0 0 1

Future Volume {vph) 1 494 63 218 609 0 97 1 260 0 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 16 12 11 12 12 12 14 12 12 10 12

Storage Length (ft) 0 0 175 0 0 0 0 0

Storage Lanes 0 0 1 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) 475 300 389 94

Travel Time (s) 10.8 6.8 8.8 2.1

Peak Hour Factor 0.91 0.91 0.91 092 092 092 081 0.81 081 025 025 025

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph}) 0 613 0 237 662 0 0 442 0 0 4 0

Turn Type Perm NA pm-+pt NA Split NA NA

Protected Phases 4 3 8 2 2 6

Permitted Phases 4 8 6

Detector Phase 4 4 3 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split {s) 25 225 10.0 225 19.0 19.0 120 120

Total Split (s) 39.0 390 15.0  54.0 19.0  19.0 120 120

Total Split (%) 37.1% 371% 14.3% 51.4% 18.1% 18.1% 1.4% 11.4%

Yellow Time (s) 4,0 4.0 4.0 4.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None  None None  None None  None None  None

v/c Ratio 0.76 0.56  0.59 0.91 0.01

Control Delay 28.0 158 139 48.8 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 28.0 158 139 48.8 0.0

Queue Length 50th (i) 190 33 121 128 0

Queue Length 95th (ft) #579 #176 494 #427 0

Internal Link Dist (ft) 395 220 309 14

Turn Bay Length (ft) 175

Base Capacity (vph) 1097 435 1400 485 539

Starvation Cap Reductn 0 0 25 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.56 0.54 0.48 0.91 0.01

Intersection Summary

Area Type: Other

Cycle Length: 105

Proposed Residential Development

VAI

Synchro 10 Report

C:\Users\BGuen\Documents\8688\Analysis\bpm.syn



2028 Build Wkdy PM
1: Burrill Street & Essex Street

01/07/2021

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 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 22.5
Total Split {s) 20.0
Total Split (%) 19%
Yellow Time (s) 3.5
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s}

Lead/Lag

Lead-Lag Optimize?

Recall Mode None
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

Proposed Residential Development
VA

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\bpm.syn



2028 Build Wkdy PM
1: Burrill Street & Essex Street

Actuated Cycle Length: 70.6

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

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

01/07/2021

Splits and Phases;  1: Burrill Street & Essex Street

Proposed Residential Development Synchro 10 Report
VAI C:\Users\BGuen\Documents\8688\Analysistbpm.syn



2028 Build Wkdy PM

1: Burrill Street & Essex Street 01/07/2021
A oy v ANt 2 MY

Movement EBL EBT FEBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & b > & &

Traffic Volume (vph) 1 494 63 218 609 0 97 1 260 0 ] 1

Future Volume (vph) 1 494 63 218 609 0 97 1 260 0 0 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 11 12 12 12 14 12 12 10 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 1.00 0.90 0.86

Fit Protected 1.00 095 1.00 0.99 1.00

Satd. Flow (prot) 2102 1745 1881 1803 1534

Flt Permitted 1.00 019  1.00 0.99 1.00

Satd. Flow (perm) 2101 345 1881 1803 1534

Peak-hour factor, PHF 0.91 0.91 0.91 092 092 092 081 081 081 025 025 025

Adj. Flow (vph) 1 543 69 237 662 0 120 1 321 0 0 4

RTOR Reduction (vph) 0 5 0 0 0 0 0 84 0 0 4 0

Lane Group Flow (vph) 0 608 0 237 662 0 0 358 0 0 ] 0

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

Turn Type Perm NA pm+pt NA Split NA NA

Protected Phases 4 3 8 2 2 6

Permitted Phases 4 8 6

Actuated Green, G (s) 26.2 41.1 411 15.8 0.7

Effective Green, g (s) 271.2 421 421 15.8 0.7

Actuated g/C Ratio 0.35 054  0.54 0.20 0.01

Clearance Time (s) 5.0 5.0 5.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 737 384 1021 367 13

v/s Ratio Prot 0.09 ¢0.35 c0.20 c0.00

v/s Ratio Perm c0.29 0.25

v/c Ratio 0.83 062  0.65 0.97 0.00

Uniform Delay, d1 23.0 133 125 30.6 38.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.5 29 1.4 39.9 0.1

Delay (s) 30.5 16.3 139 70.5 38.1

Level of Service C B B E D

Approach Delay (s) 30.5 14.5 70.5 38.1

Approach LOS © B E D

Intersection Summary

HCM 2000 Control Delay 32.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 77.5 Sum of lost time (s) 20.5

Intersection Capacity Utilization 100.0% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

Proposed Residential Development
VAl

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\bpm.syn



Essex Street at Burpee Road




2020 Existing Wkdy AM

4: Essex Street & Burpee Road 01/06/2021
I e N .

Lane Group EBL EBT EBR WBL WBT WBR = NBL NBT NBR SBL  SBT .« SBR

Lane Configurations b1 P & & ¥

Traffic Volume (vph) 27 521 0 0 397 40 0 0 1 69 0 46

Future Volume (vph) 27 521 0 0 397 40 0 0 1 69 0 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 1 11 12 12 16 12 12 12 12 12 12 12

Storage Length {ft) 75 0 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) 228 590 449 248

Travel Time (s) 5.2 134 10.2 5.6

Peak Hour Factor 085 08 08 08 087 087 025 025 025 073 073 073

Heavy Vehicles (%) 14% 3% 0% 0% 3% 3% 0% 0% 0% 0% 0% 3%

Shared Lane Traffic (%)

Lane Group Flow (vph) 32 613 0 0 502 0 0 4 0 0 158 0

Turn Type Perm NA NA NA Split NA

Protected Phases 4 8 2 6 6

Permitted Phases 4 8 2

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 225 225 225 225 120 120 190 19.0

Total Split (s) 39.0 390 390 3.0 120 120 190 190

Total Split (%) 44.8% 44.8% 44.8% 44.8% 13.8% 13.8% 21.8% 21.8%

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

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode None  None None  None None None None  None

v/c Ratio 009 056 0.39 0.01 0.34

Control Delay 107 137 10.2 0.0 11.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.7 137 10.2 0.0 11.5

Queue Length 50th (ft) 2 57 40 0 7

Queue Length 95th (ft) 29  #451 299 0 50

Internal Link Dist (ft) 148 510 369 168

Turn Bay Length (ft) 75

Base Capacity (vph) 508 1537 1782 754 910

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 006 040 0.28 0.01 017

InterSection Summary

Area Type: Other

Cycle Length: 87

Proposed Residential Development

VAI

Synchro 10 Report

C:\Users\BGuen\Documents\8688\Analysis\exam.syn



2020 Existing Wkdy AM
4: Essex Street & Burpee Road

01/06/2021

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 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 17.0
Total Split (s) 17.0
Total Split (%) 20%
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Recall Mode None
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

Proposed Residential Development
VAl

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\exam.syn



2020 Existing Wkdy AM
4. Essex Street & Burpee Road 01/06/2021

Actuated Cycle Length: 40.9

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:

4: Essex Street & Burpee Road

| Trzjz .
N |

Proposed Residential Development Synchro 10 Report

VAI

C:\Users\BGuen\Documents\8688\Analysis\exam.syn



2020 Existing Wkdy AM

4. Essex Street & Burpee Road 01/06/2021
e

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR 'SBL "SBT  SBR

Lane Configurations b S & & N

Traffic Volume (vph) 27 521 0 0 397 40 0 0 1 69 0 46

Future Volume (vph) 27 521 0 0 397 40 0 0 1 69 0 46

Ideal Flow (vphpl) 19000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 1 12 12 16 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00  1.00 1.00 1.00 1.00

Frt 1.00  1.00 0.99 0.86 0.95

Flt Protected 095 1.00 1.00 1.00 0.97

Satd. Flow (prot) 1631 1783 2065 1644 1725

Flt Permitted 037 1.00 1.00 1.00 0.97

Satd. Flow (perm) 590 1783 2065 1644 1725

Peak-hour factor, PHF 085 08 08 087 087 087 025 025 026 073 073 073

Adj. Flow (vph) 32 613 0 0 456 46 0 0 4 95 0 63

RTOR Reduction (vph) 0 0 0 0 4 0 0 4 0 0 98 0

Lane Group Flow (vph) 32 613 0 0 498 0 0 0 0 0 60 0

Heavy Vehicles (%) 14% 3% 0% 0% 3% 3% 0% 0% 0% 0% 0% 3%

Turn Type Perm NA NA NA Split NA

Protected Phases 4 8 2 6 6

Permitted Phases 4 8 2

Actuated Green, G (s) 230 230 23.0 0.5 6.2

Effective Green, g (s) 230 230 23.0 0.5 6.2

Actuated g/C Ratio 049 049 0.49 0.01 0.13

Clearance Time (s). - 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 286 865 1002 17 225

v/s Ratio Prot c0.34 0.24 c0.00 ¢0.03

v/s Ratio Perm 0.05

vic Ratio 011 0N 0.50 0.00 0.27

Uniform Delay, d1 6.6 9.6 8.3 232 18.6

Progression Factor 1.00  1.00 1.00 1.00 1.00

incremental Delay, d2 0.2 27 04 0.1 0.6

Delay (s) 68 123 8.7 23.3 19.2

Level of Service A B A c B

Approach Delay (s) 12.0 8.7 23.3 19.2

Approach LOS B A c B

Intersection Summary '

HCM 2000 Control Delay 11.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 474 Sum of lost time (s) 16.0

Intersection Capacity Utilization 47.4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Proposed Residential Development

VAl

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\exam.syn



2020 Existing Wkdy PM

4: Essex Street & Burpee Road 01/06/2021
Ay ¢ AN b A2 d

Lane Group EBL EBT EBR WBL ~WBT 'WBR ~NBL NBT NBR  SBL SBT  SBR

Lane Configurations b g S F1rS & &

Traffic Volume {vph) 50 603 0 0 695 107 0 0 0 56 0 41

Future Volume (vph) 50 603 0 0 695 107 0 0 0 56 0 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 1 11 12 12 16 12 12 12 12 12 12 12

Storage Length (ft) 75 0 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) 228 590 449 248

Travel Time (s) 5.2 134 10.2 5.6

Peak Hour Factor 085 08 085 093 093 093 025 025 025 09 09 095

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

Shared Lane Traffic (%)

Lane Group Flow (vph) 59 709 0 0 862 0 0 0 0 0 102 0

Turn Type Perm NA NA Split NA

Protected Phases 4 8 2 6 6

Permitted Phases 4 8 2

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial {s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 225 225 225 225 120 120 19.0 190

Total Split (s) 39.0 390 39.0 390 120 120 19.0 19.0

Total Split (%) 44.8% 44.8% 44.8% 44.8% 13.8% 13.8% 21.8% 21.8%

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

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode None  None None  None None  None None None

v/c Ratio 0.25  0.56 0.58 0.29

Control Delay 109 104 10.3 8.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 109 104 10.3 8.2

Queue Length 50th (ft) 4 61 75 0

Queue Length 95th (ft) 45 372 #554 36

Internal Link Dist (ft) 148 510 369 168

Turn Bay Length (ft) 75

Base Capacity {vph) 275 1457 1697 702

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 021 049 0.51 0.15

Intersection Summary

Area Type: Other

Cycle Length: 87

Proposed Residential Development Synchro 10 Report

VAI

C:\Users\BGuen\Documents\8688\Analysisiexpm.syn



2020 Existing Wkdy PM
4: Essex Street & Burpee Road

01/06/2021

Lane Group’ 29

Lane Configurations

Traffic Volume {vph)

Future Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Storage Length (fl)

Storage Lanes

Taper Length (fl)

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 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 17.0
Total Split (s) 17.0
Total Split (%) 20%
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Recall Mode None
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

Proposed Residential Development
VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysisiexpm.syn



2020 Existing Wkdy PM
4: Essex Street & Burpee Road 01/06/2021

Actuated Cycle Length: 45.4

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  4: Essex Street & Burpee Road

Proposed Residential Development Synchro 10 Report
VAI C:\Users\BGuen\Documents\8688\Analysisiexpm.syn



2020 Existing Wkdy PM

4: Essex Street & Burpee Road 01/06/2021
Y e S N Y S

Movement . EBL  EBT EBR’ WBL WBT  WBR NBL NBT NBR ' 'SBL ' SBT = SEBR

Lane Configurations b T» ¥4 28 & &

Traffic Volume (vph) 50 603 0 0 695 107 0 0 0 56 0 41

Future Volume (vph) 50 603 0 0 695 107 0 0 0 56 0 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 1 1 12 12 16 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4,0 4.0 4.0

Lane Util. Factor 1.00  1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.94

Flt Protected 095 1.00 1.00 0.97

Satd. Flow (prot) 1711 1818 2115 1742

Flt Permitted 019 100 1.00 0.97

Satd. Flow (perm) 344 1818 2115 1742

Peak-hour factor, PHF 085 08 08 093 093 093 025 025 025 095 095 095

Adj. Flow (vph) 59 709 0 0 747 115 0 0 0 59 0 43

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 92 0

Lane Group Flow (vph) 59 709 0 0 858 0 0 0 0 0 10 0

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

Turn Type Perm NA NA Split NA

Protected Phases 4 8 2 6 6

Permitted Phases 4 8 2

Actuated Green, G (s) 304 304 30.4 4.8

Effective Green, g (s) 304 304 30.4 4.8

Actuated g/C Ratio 062 062 0.62 0.10

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 211 1118 1301 169

v/s Ratio Prot 0.39 c0.41 c0.01

v/s Ratio Perm 0.17

v/c Ratio 028 083 0.66 0.06

Uniform Delay, d1 44 6.0 6.1 20.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 1.2 1.2 0.1

Delay (s) 5.1 7.2 74 20.4

Level of Service A A A c

Approach Delay (s) 7.0 74 0.0 20.4

Approach LOS A A A C

Intersection Summary

HCM 2000 Control Delay 8.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 49.4 Sum of lost time (s) 16.0

Intersection Capacity Utilization 55.4% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Proposed Residential Development Synchro 10 Report
VAl C:\Users\BGuen\Documents\8688\Analysisiexpm.syn



2028 No-Build Wkdy AM

4: Essex Street & Burpee Road 01/06/2021
A ey v AN 2N S

Lane Group: "EBL ' 'EBT EBRWBL WBT | WBR' NBL NBT 'NBRI'SBL " 'SBT  SBR

Lane Configurations b1 T & & &

Traffic Volume (vph) 31 577 0 0 442 45 0 0 1 76 0 54

Future Volume (vph) H 577 0 0 442 45 0 0 1 76 0 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 16 12 12 12 12 12 12 12

Storage Length (ft) 75 0 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) 228 590 449 248

Travel Time (s) 5.2 13.4 10.2 5.6

Peak Hour Factor 085 085 085 087 087 08 025 025 025 073 073 073

Heavy Vehicles (%) 14% 3% 0% 0% 3% 3% 0% 0% 0% 0% 0% 3%

Shared Lane Traffic (%)

Lane Group Flow (vph) 36 679 0 0 560 0 0 4 0 0 178 0

Turn Type Perm NA NA NA Split NA

Protected Phases 4 8 2 ) 6

Permitted Phases 4 8 2

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 225 225 225 225 120 120 190 190

Total Split (s) 390 39.0 39.0 390 120 120 190 190

Total Split (%) 44.8% 44.8% 44.8% 44.8% 13.8% 13.8% 21.8% 21.8%

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

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode None None None  None None None None None

v/c Ratio 013 068 0.48 0.01 0.45

Control Delay 1.6 164 114 0.0 14.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 1.6 164 114 0.0 14.4

Queue Length 50th (ft) 3 72 49 0 13

Queue Length 95th (ft) 34 #544 353 0 60

Internal Link Dist (ft) 148 510 369 168

Turn Bay Length (ft) 75

Base Capacity (vph) 409 1429 1655 642 684

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.09 048 0.34 0.01 0.26

Intersection Summary

Area Type: Other

Cycle Length: 87

Proposed Residential Development

VAI

Synchro 10 Report

C:\Users\BGuen\Documents\8688\Analysis\nbam.syn



2028 No-Build Wkdy AM
4: Essex Street & Burpee Road

01/06/2021

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 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 17.0
Total Split (s) 17.0
Total Split (%) 20%
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Recall Mode None
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

Interseiction Summary

Proposed Residential Development
VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\nbam.syn



2028 No-Build Wkdy AM
4: Essex Street & Burpee Road 01/06/2021

Actuated Cycle Length: 48.3

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:

4: Essex Street & Burpee Road

o

Proposed Residential Development Synchro 10 Report

VAI

C:\Users\BGuen\Documents\8688\Analysis\nbam.syn



2028 No-Build Wkdy AM

4: Essex Street & Burpee Road 01/06/2021
A ey v NN b A M S

Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR . SBL S8BT SBR

Lane Configurations b1 S & & &

Traffic Volume (vph) 31 577 0 0 442 45 0 0 1 76 0 54

Future Volume (vph) Ky 577 0 0 442 45 0 0 1 76 0 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 16 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 40

Lane Util. Factor 1.00  1.00 1.00 1.00 1.00

Fri 1.00  1.00 0.99 0.86 0.94

Flt Protected 095 1.00 1.00 1.00 0.97

Satd. Flow (prot) 1531 1783 2064 1644 1721

Flt Permitted 032 1.00 1.00 1.00 0.97

Satd. Flow (perm) 510 1783 2064 1644 1721

Peak-hour factor, PHF 085 08 08 087 087 087 025 025 025 073 073 073

Adj. Flow (vph) 36 679 0 0 508 52 0 0 4 104 0 74

RTOR Reduction (vph) 0 0 0 0 3 0 0 4 0 0 95 0

Lane Group Flow (vph) 36 679 0 0 557 0 0 0 0 0 83 0

Heavy Vehicles (%) 14% 3% 0% 0% 3% 3% 0% 0% 0% 0% 0% 3%

Turn Type Perm NA NA NA Split NA

Protected Phases 4 8 2 6 6

Permitted Phases 4 8 2

Actuated Green, G (s) 272 2712 27.2 0.6 8.6

Effective Green, g (s) 2712 272 27.2 0.6 8.6

Actuated g/C Ratio 050  0.50 0.50 0.01 0.16

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 255 893 1033 18 272

v/s Ratio Prot c0.38 0.27 €0.00 c0.05

v/s Ratio Perm 0.07

v/c Ratio 014 076 0.54 0.00 0.30

Uniform Delay, d1 73 109 9.3 26.6 20.2

Progression Factor 1.00  1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 39 0.5 0.1 0.6

Delay (s) 75 148 9.8 26.6 20.8

Level of Service A B A c C

Approach Delay (s) 14.4 9.8 26.6 20.8

Approach LOS B A c C

Interseclion Summary

HCM 2000 Control Delay 13.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 54.3 Sum of lost time (s) 16.0

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Proposed Residential Development Synchro 10 Report
VAl C:\Users\BGuen\Documents\8688\Analysisinbam.syn



2028 No-Build Wkdy PM

4: Essex Street & Burpee Road 01/06/2021
P N Y V.

Lane Group EBLYEBT EBR . WBL WBT WBR NBL  NBT ~NBR ' SBL SBT  SBR

Lane Configurations % s $ FN &

Traffic Volume (vph) 59 670 0 0 771 120 0 0 0 64 0 48

Future Volume (vph) 59 670 0 0 771 120 0 0 0 64 0 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 16 12 12 12 12 12 12 12

Storage Length (ft) 75 0 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) 228 590 449 248

Travel Time (s) 5.2 134 10.2 5.6

Peak Hour Factor 085 085 085 093 093 093 025 025 025 095 095 095

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

Shared Lane Traffic (%)

Lane Group Flow (vph) 69 788 0 0 958 0 0 0 0 0 118 0

Turn Type Perm NA NA Split NA

Protected Phases 4 8 2 6 6

Permitted Phases 4 8 2

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 225 225 25 225 120 120 19.0 190

Total Split (s) 39.0 390 39.0 390 120 120 19.0 19.0

Total Split (%) 44.8% 44.8% 44.8% 44.8% 13.8% 13.8% 21.8% 21.8%

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

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode None None None None None None None  None

v/c Ratio 0.34 0.60 0.63 0.37

Control Delay 165 115 1.4 10.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 155 115 11.4 10.7

Queue Length 50th (ft) 5 74 N 1

Queue Length 95th (ft) #71 #5607 #671 46

Internal Link Dist (ft) 148 510 369 168

Turn Bay Length (ft) 75

Base Capacity (vph) 204 1314 1532 603

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 034 060 0.63 0.20

Intersection Summary

Area Type: Other

Cycle Length: 87

Proposed Residential Development

VAI

Synchro 10 Report

C:\Users\BGuen\Documents\8688\Analysis\nbpm.syn



2028 No-Build Wkdy PM

4: Essex Street & Burpee Road 01/06/2021
Lane Group. 29

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 -9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 17.0
Total Split (s) 17.0
Total Split (%) \ 20%
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Recall Mode None
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 i

Proposed Residential Development Synchro 10 Report
VAl C:\Users\BGuen\Documents\8688\Analysisinbpm.syn



2028 No-Build Wkdy PM
4: Essex Street & Burpee Road 01/06/2021

Actuated Cycle Length: 52.1

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  4: Essex Street & Burpee Road

Proposed Residential Development Synchro 10 Report
VAI C:\Users\BGuen\Documents\8688\Analysis\inbpm.syn



2028 No-Build Wkdy PM

4: Essex Street & Burpee Road 01/06/2021
A i N N . 4

Movement! RSN UEBLEBT EBR WBL  WBT WBR. NBL NBT NBR SBL SBT SBR

Lane Configurations b1 T & & &

Traffic Volume (vph) 59 670 0 0 771 120 0 0 0 64 0 48

Future Volume (vph) 59 670 0 0 771 120 0 0 0 64 0 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 1 11 12 12 16 12 12 12 12 12 12 12

Total Lost time (s} - 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt ' 1.00  1.00 0.98 0.94

Flt Protected 095 1.00 1.00 0.97

Satd. Flow (prot) 1711 1818 2114 1740

FIt Permitted 016  1.00 1.00 0.97

Satd. Flow (perm) 282 1818 2114 1740

Peak-hour factor, PHF 085 08 08 093 093 093 025 025 025 095 095 095

Adj. Flow (vph) i 69 788 0 0 829 129 0 0 0 67 0 51

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 103 0

Lane Group Flow {vph) 69 788 0 0 954 0 0 0 0 0 15 0

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

Turn Type Perm NA NA Split NA

Protected Phases 4 8 2 6 6

Permitted Phases 4 8 2

Actuated Green, G (s) 366 366 36.6 5.1

Effective Green; g (s) 36.6 36.6 36.6 5.1

Actuated g/C Ratio 0.65  0.65 0.65 0.09

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 183 1183 1376 157

v/s Ratio Prot 0.43 c0.45 c0.01

v/s Ratio Perm 0.24

v/c Ratio 0.38  0.67 0.69 0.10

Uniform Delay, d1 45 6.0 6.2 234

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 14 1.5 0.3

Delay (s) 5.8 7.5 7.8 23.7

Level of Service A A A c

Approach Delay (s) 7.3 7.8 0.0 23.7

Approach LOS A A A C

Intersection Summary.

HCM 2000 Control Delay 8.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 56.2 Sum of lost time (s) 16.0

Intersection Capacity Utilization 62.2% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Proposed Residential Development Synchro 10 Report
VAI C:\Users\BGuen\Documents\8688\Analysis\nbpm.syn



2028 Build Wkdy AM

4: Essex Street & Burpee Road 01/07/2021
N

Lane Group EBL .~ EBT FEBR. WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % P & & &

Traffic Volume (vph) 31 585 0 1] 445 45 0 0 1 76 0 54

Future Volume (vph) K 585 0 0 445 45 0 0 1 76 0 54

Ideal Flow (vphpl) 1900 1900 1900 1900. 1900 1900 1900, 1900 1900 1900 1800 1900

Lane Width (ft) 11 ! 12 12 16 12 12 12 12 12 12 12

Storage Length (ft) 75 0 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) 228 690 449 248

Travel Time (s) 5.2 13.4 10.2 5.6

Peak Hour Factor 085 085 085 087 087 08 025 025 025 073 073 073

Heavy Vehicles (%) 14% 3% 0% 0% 3% 3% 0% 0% 0% 0% 0% 3%

Shared Lane Traffic (%)

Lane Group Flow (vph) 36 688 0 0 563 0 0 4 0 0 178 0

Turn Type Perm NA NA NA Split NA

Protected Phases 4 8 2 6 6

Permitted Phases 4 8 2

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25 225 225 225 120 120 19.0  19.0

Total Split (s) 39.0 390 39.0 39.0 120 120 190 19.0

Total Split (%) 44.8% 44.8% 44.8% 44.8% 13.8% 13.8% 21.8% 21.8%

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

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode None  None None  None None  None None  None

v/c Ratio 0.12 067 0.47 0.01 0.46

Control Delay 115 163 1.3 0.0 14.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 1.5 163 11.3 0.0 14.7

Queue Length 50th (ft) 3 73 50 0 13

Queue Length 95th (i) 34 #555 356 0 60

Internal Link Dist (ft) 148 510 369 168

Turn Bay Length (ft) 75

Base Capacity (vph) 405 1407 1632 634 666

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.09 0.49 0.34 0.01 0.27

Intersection Summary

Area Type: Other

Cycle Length: 87

Proposed Residential Development

VAI

Synchro 10 Report

C:\Users\BGuen\Documents\8688\Analysis\bam.syn



2028 Build Wkdy AM
4: Essex Street & Burpee Road

01/07/2021

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 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 17.0
Total Split (s) 17.0
Total Split (%) 20%
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Recall Mode None
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 vic Ratio

Intersection Summary

Proposed Residential Development
VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysisibam.syn



2028 Build Wkdy AM
4: Essex Street & Burpee Road 01/07/2021

Actuated Cycle Length: 49.3

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

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

Splits and Phases:

:';.:_:::' ]

4; Essex Street & Burpee Road

Proposed Residential Development Synchro 10 Report
VAI C:\Users\BGuen\Documents\8688\Analysis\bam.syn



2028 Build Wkdy AM

4: Essex Street & Burpee Road 01/07/2021
Ay v NS 2 )Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR

Lane Configurations b s &> ¢ 4

Traffic Volume (vph) 31 585 0 0 445 45 0 0 1 76 0 54

Future Volume (vph) 3 585 0 0 445 45 0 0 1 76 0 54

Ideal Flow (vphpl) 1800 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 16 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00  1.00 1.00 1.00 1.00

Fri 1,00  1.00 0.99 0.86 0.94

Flt Protected 095  1.00 1.00 1.00 0.97

Satd. Flow (prot) 1831 1783 2065 1644 1721

Flt Permitted 032  1.00 1.00 1.00 0.97

Satd. Flow (perm) 514 1783 2065 1644 1721

Peak-hour factor, PHF 085 08 08 087 08 087 025 025 026 073 073 073

Adj. Flow (vph) 36 688 0 0 511 52 0 0 4 104 0 74

RTOR Reduction (vph) 0 0 0 0 3 0 0 4 0 0 96 0

Lane Group Fiow (vph) 36 688 0 0 560 0 0 0 0 0 82 0

Heavy Vehicles (%) 14% 3% 0% 0% 3% 3% 0% 0% 0% 0% 0% 3%

Turn Type Perm NA NA NA Split NA

Protected Phases 4 8 2 6 6

Permitted Phases 4 8 2

Actuated Green, G (s) 282 282 28.2 0.6 8.5

Effective Green, g (s) 282 282 28.2 0.6 8.5

Actuated g/C Ratio 0.51 0.51 0.51 0.01 0.15

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 262 909 1053 17 264

v/s Ratio Prot c0.39 0.27 c0.00 c0.05

v/s Ratio Perm 0.07

v/c Ratio 014  0.76 0.53 0.00 0.31

Uniform Delay, d1 71 108 9.1 27.1 20.8

Progression Factor 1.00  1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 36 0.5 0.1 0.7

Delay (s) 74 145 9.6 271 215

Level of Service A B A C C

Approach Delay (s) 14.1 9.6 274 245

Approach LOS B A C C

Intersection Summary

HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 55.3 Sum of lost time (s) 16.0

Intersection Capacity Utilization 51.6% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Proposed Residential Development
VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\bam.syn



2028 Build Wkdy PM

4. Essex Street & Burpee Road 01/07/2021
P T T .

Lane Group EBL EBT EBR WBL WBT 'WBR' NBL NBT NBR. SBL SBT SBR

Lane Configurations b P & & &

Traffic Volume (vph) 59 676 0 0 779 120 0 0 0 64 0 48

Future Volume (vph) 59 676 0 0 779 120 0 0 0 64 0 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 11 12 12 16 12 12 12 12 12 12 12

Storage Length (ft) 75 0 0 0 0 0 0 0

Storage Lanes 1 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) 228 590 449 248

Travel Time (s) 5.2 134 10.2 5.6

Peak Hour Factor 085 085 08 093 093 093 025 025 025 095 095 095

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

Shared Lane Traffic (%)

Lane Group Flow (vph) 69 795 0 0 967 0 0 0 0 0 118 0

Turn Type Perm NA NA Split NA

Protected Phases 4 8 2 6 6

Permitted Phases 4 8 2

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial {s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 225 225 225 225 120 120 19.0  19.0

Total Split (s) 390 390 39.0 390 120 120 19.0 19.0

Total Split (%) 44.8% 44.8% 44.8% 44.8% 13.8% 13.8% 21.8% 21.8%

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

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode None  None None  None None  None None  None

v/c Ratio 0.35 061 0.63 0.37

Control Delay 164 117 1.5 10.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 164 117 1.5 10.7

Queue Length 50th (ft) 5 75 93 1

Queue Length 95th (ft) #73  #513 #680 46

Internal Link Dist (ft) 148 510 369 168

Turn Bay Length (ft) 75

Base Capacity (vph) 198 1314 1532 603

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 035 061 0.63 0.20

Intersection Summary

Area Type: Other

Cycle Length: 87

Proposed Residential Development

VAI

Synchro 10 Report

C:\Users\BGuen\Documents\8688\Analysistbpm.syn



2028 Build Wkdy PM
4. Essex Street & Burpee Road

01/07/2021

Lane Group )

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 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 5.0
Minimum Split (s) 17.0
Total Split (s) 17.0
Total Split (%) 20%
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Recall Mode None
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

Proposed Residential Development
VAl

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\bpm.syn



2028 Build Wkdy PM

4. Essex Street & Burpee Road 01/07/2021

Actuated Cycle Length: 52.1

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  4: Essex Street & Burpee Road

Proposed Residential Development Synchro 10 Report
VAI C:\Users\BGuen\Documents\8688\Analysis\bpm.syn



2028 Build Wkdy PM

4: Essex Street & Burpee Road 01/07/2021
e

Movement EBL FBT EBR WBL WBT WBR NBL NBT NBR  SBL SBT  SBR

Lane Configurations % S & & &

Traffic Volume (vph) 59 676 ] 0 779 120 0 0 0 64 0 48

Future Volume (vph) 59 676 0 0 779 120 0 0 0 64 0 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 12 12 16 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00  1.00 0.98 0.94

Flt Protected 095  1.00 1.00 0.97

Satd. Flow (prot) 1711 1818 2115 1740

Flt Permitted 015  1.00 1.00 0.97

Satd. Flow (perm) 273 1818 2115 1740

Peak-hour factor, PHF 085 085 08 093 093 093 025 025 025 095 095 095

Adj. Flow (vph) 69 795 0 0 838 129 0 0 0 67 0 51

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 0 0 103 0

Lane Group Flow (vph) 69 795 0 0 963 0 0 0 0 0 15 0

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

Turn Type Perm NA NA Split NA

Protected Phases 4 8 2 6 6

Permitted Phases 4 8 2

Actuated Green, G (s) 36.6  36.6 36.6 5.1

Effective Green, g (s) 36.6  36.6 36.6 5.1

Actuated g/C Ratio 0.65  0.65 0.65 0.09

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 177 1183 1377 157

v/s Ratio Prot 0.44 c0.46 c0.01

v/s Ratio Perm 0.25

v/c Ratio 039  0.67 0.70 0.10

Uniform Delay, d1 4.6 6.1 6.3 234

Progression Factor 1.00  1.00 1.00 1.00

Incremental Delay, d2 1.4 1.5 1.6 0.3

Delay (s) 6.0 7.6 79 23.7

Level of Service A A A C

Approach Delay (s) 7.5 7.9 0.0 23.7

Approach LOS A A A C

Intersection Summary

HCM 2000 Control Delay 8.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 56.2 Sum of lost time (s) 16.0

Intersection Capacity Utilization 62.2% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Proposed Residential Development

VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\bpm.syn



Essex Street at Pitman Road




2020 Existing Wkdy AM

2: Pitman Road & Essex Street 01/06/2021
— Y v TN

Lane Group " EBT EBR WBL WBT NBL NBR

Lane Configurations B ) b io

Traffic Volume (vph) 541 1 0 445 1 i

Future Volume (vph) 541 1 0 445 1 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 14 12 12

Link Speed (mph) 30 30 30

Link Distance (ft) 300 106 236

Travel Time (s) 6.8 24 54

Peak Hour Factor 086 086 085 08 025 025

Heavy Vehicles (%) % 0% 0% 3% 0% 0%

Shared Lane Traffic (%)

Lane Grouip Flow (vph) 630 0 0 524 8 0

Sign Control Free Free  Stop

Iitgrseelion Stimmary: S

Area Type: Other

Control- Type: Unsignalized

Proposed Residential Development Synchro 10 Report

VAI

C:\Users\BGuen\Documents\8688\Analysisiexam.syn



2020 Existing Wkdy AM

2: Pitman Road & Essex Street 01/06/2021
- N ¥ T N /7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 'S iy b

Traffic Volume (veh/h) 541 1 0 445 1 1

Future Volume (Veh/h) 541 1 0 445 1 1

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 086 08 08 08 025 025

Hourly flow rate (vph) 629 1 0 524 4 4

Pedestrians

Lane Width (ft)

Walking Speed (fts)

Percent Blockage

Right turn flare (veh)

Median type None None

Median:storage veh)

Upstream signal (ft) 300 334

pX; platoon unblocked 0.78 086 078

vC, conflicting volume 830 1154 630

vC1; stage 1 conf vol
v(C2, stage 2 conf vol

vCu, unblocked vol 389 689 389
tC, single (s) 4.1 6.4 6.2
{C, 2 stage (s)

tF (s) 2.2 a5 3.3
p0 queue free % 100 99 99
¢M capacity (veh/h) 924 357 520
Direction; Lane # EB1_ WB1 NB1 S
Volume Total 630 524 8

Volume Left 0 0 4

Volume Right 1 0 4

¢SH 1700 924 424

Volume to Capacity 037 000 002

Queue Length 95th (ft) 0 0 1

Control Delay (s) 0.0 00 137

Lane LOS B

Approach Delay (s) 0.0 00 137

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 38.5% ICU Level of Service A
Analysis Period (min) 15

Proposed Residential Development Synchro 10 Report

VAI C:\Users\BGuen\Documents\8688\Analysisiexam.syn



2020 Existing Wkdy PM

2: Pitman Road & Essex Street 01/06/2021
- N ¥ TN /7

laneGroup = . EBT "EBR 'WBL WBT  NBL  NBR i 7

Lane Configurations B ) *f

Traffic Volume (vph) 661 2 TR 7407 i A

Future Volume (vph) 661 2 1 740 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 14 12

Link Speed (mph) 30 30 30

Link Distance (ft) 300 106 236

Travel Time (s) 6.8 2.4 54

Peak Hour Factor 084 084 093 093 025 025

Heavy Vehicles (%) 1% 0% 0% 1% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 789 0 0 797 4 0

Sign Control Free Free  Stop

IntersectionSlimmary! & L CIEEEEE ! A SR Bl

Area Type: Other

Control Type: Unsignalized

Proposed Residential Development Synchro 10 Report

VAI

C:\Users\BGuen\Documents\8688\Analysis\expm.syn



2020 Existing Wkdy PM

2: Pitman Road & Essex Street 01/06/2021
— N ¢ T N 7

Moverment: =TT U EBT. EBR. WBL WBT  NBL  NBR

Lane Configurations S ) b

Traffic Volume (veh/h) 661 2 1 740 1 0

Future Volume (Veh/h) 661 2 1 740 1 0

Sign Control- . - Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor - - 084 084 093 093 025 025

Hourly flow rate (vph) 787 2 1 796 4 0

Pedestrians " - f

Lane Width (ft)

Walking Speed (fts) -

Percent Blockage

Right turn flare.(veh) - ,.

Median type None None

Median storage veh) - :

Upstream signal (ft) 300 334

pX, platoon unblocked” s 0.76 083 076

vC, conflicting volume 789 1586 788

vC{; stage 1 confvol -

vC2, stage 2 conf vol

vCu, unblocked vol 563 949 562

tC, single (s) 4.1 64 62

Ci2stage (s). " -

tF(s) 2.2 35 83

pOqueve free % - 100 98 100

¢M capacity (veh/h) 773 241 403

DifgGion LA TEBT WBT NB

Volume Total 789 797 4

Volume Left 0 1 4

Volume Right 2 0 0

cSH 1700 773 241

Volume to Capacity 046 000 0.02

Queue Length 95th (ft) 0 0 1

Control Delay (s) 0.0 00 202

Lane LOS A C

Approach Delay (s) 0.0 00 202

Approach LOS C

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 49.7% ICU Level of Service

Analysis Period (min) 15

Proposed Residential Development
VA|

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\expm.syn



2028 No-Build Wkdy AM

2: Pitman Road & Essex Street 01/06/2021
- Y v T N 7

Lane Group! = " U EBT EBR WBL 'WBT NBL NBR F

Lane Configurations T ) L

Traffic Volume (vph) 601 1 0 498 1 1

Future Volume (vph) 601 1 0 498 1 1

Ideal Flow (vphpl) 1900 1900 1900 19000 1900 1900

Lane Width (ft) 15 12 12 14 12 12

Link Speed (mph) 30 30 30

Link Distance (ft) 300 106 236

Travel Time (s) 6.8 2.4 54

Peak Hour Factor 08 08 085 08 025 025

Heavy Vehicles (%) .. 3% - 0% 0% 3% 0% 0%

Shared Lane Traffic (%) » _ )

Lane Group Flow (vph) = 700. -0 ~~ 0 586 8 0

Sign Control Free Free  Stop

Intersection Summary N R s U R T ik

Area Type: Other

Control Type: Unsignalized

Proposed Residential Development Synchro 10 Report

VAI

C:\Users\BGuen\Documents\8688\Analysis\nbam.syn



2028 No-Build Wkdy AM

2: Pitman Road & Essex Street 01/06/2021
- N ¢ TN 7

Movement EBT  EBR WBL WBT NBL NBR <

Lane Configurations P ) b

Traffic Volume (veh/h) 601 1 0 498 1 1

Future Volume (Veh/h) 601 1 0 498 1 1

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 086 086 085 08 025 025

Hourly flow rate (vph) 699 1 0 586 4 4

Pedestrians =~ ;

Lane Width (ft)

Walking Speed (ft/s) |

Percent Blockage

Right turn flare (veh) -

Median type None None

Median storage veh) -

Upstream signal (ft) 300 334

pX, platoon unblocked o 0.75 084 075

vC, conflicting volume 700 1286 700

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 438 761 437

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) ‘ :

tF (s) 2.2 315 3.3

p0 queue free % : 100 99 99

cM capacity (veh/h) 863 318 470

Direction, Lane# |~ EBY  WBA4 NBA it fo Sl e
Volume Total 700 586 8

Volume Left 0 0 4

Volume Right 1 0 4

cSH 1700 853 379

Volume to Capacity 0.41 0.00 0.02

Queue Length 95th (ft) 0 0 2

Control Delay (s) 0.0 0.0 147

Lane LOS B

Approach Delay (s) 0.0 0.0 147

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period {min) 15

Proposed Residential Development Synchro 10 Report

VAI C:\Users\BGuen\Documents\8688\Analysis\nbam.syn



2028 No-Build Wkdy PM

2: Pitman Road & Essex Street 01/06/2021
— Y ¢ T N

Lane Group. . ° EBT EBR WBL WBT NBL" NBR = T

Lane Configurations B 4 ¥

Traffic Volume (vph) 738 2 1 823 1 0

Future Volume (vph) 738 2 1 823 1 0

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 14 12 12

Link Speed (mph) 30 30 30

Link Distance (ft) 300 106 236

Travel Time (s) 6.8 2.4 54

Peak Hour Factor 084 084 093 093 025 025

Heavy Vehicles (%) 1% 0% 0% 1% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 881 0 0 886 4 0

Sign Control Free Free  Stop

Intersection Summary _ ST

Area Type: Other

Control Type: Unsignalized

Proposed Residential Development Synchro 10 Report

VAI

C:\Users\BGuen\Documents\8688\Analysis\nbpm.syn



2028 No-Build Wkdy PM

2: Pitman Road & Essex Street 01/06/2021
- N ¢ T N 7

Movement EBT " EBR " 'WBL "WBT — NBL " 'RBR'

Lane Configurations s 4 w

Traffic Volume (veh/h) 738 2 1 823 1 0

Future Volume (Veh/h) 738 2 1 823 1 0

Sign Control Free Free  Stop

Grade 0%, 0% 0%

Peak Hour Factor 084 084 093 093 025 025

Hourly flow rate (vph) 879 2 1 885 4 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) 300 334

pX, platoon unblocked 0.73 081 073

vC, conflicting volume 881 1767 880

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 652 1079 650

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 22 3.5 3.3

p0 queue free % 100 98 100

cM capacity (veh/h) 689 197 345

Direction, Lane # [EBAETWBAE S NBA e

Volume Total 881 886 4

Volume Left 0 1 4

Volume Right 2 0 0

¢SH 1700 689 197

Volume to Capacity 052 000 0.02

Queue Length 95th (ft) 0 0 2

Control Delay (s) 0.0 00 236

Lane LOS A C

Approach Delay (s) 0.0 00 236

Approach LOS C

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 54.1% ICU Level of Service

Analysis Period {min) 16

Proposed Residential Development

VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\inbpm.syn



2028 Build Wkdy AM

2: Pitman Road & Essex Street 01/07/2021
- Y TN

Lane Group EBT EBR  WBL WBT NBL NBR

Lane Configurations P 4 %

Traffic Volume (vph) 608 1 0 516 1 1

Future Volume (vph) 608 1 0 516 1 1

Ideal Flow (vphpl) 1900 1800 1800 1900 1900 1900

Lane Width (ft) 15 12 12 14 12 12

Link Speed (mph) 30 30 30

Link Distance (ft) 300 106 236

Travel Time (s) 6.8 24 5.4

Peak Hour Factor 086 086 085 085 025 025

Heavy Vehicles (%) 3% 0% 0% 3% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 708 0 0 607 8 0

Sign Control Free Free  Stop

Intersection Summary:

Area Type: Other

Control Type: Unsignalized

Proposed Residential Development
VAl

Synchro 10 Report
C:\Users\BGuen\Documents\86881Analysisibam.syn



2028 Build Wkdy AM

2. Pitman Road & Essex Street 01/07/2021
- N ¥ TN 7/

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations > ) W

Traffic Volume {veh/h) 608 1 0 516 1 1

Future Volume (Veh/h) 608 1 ] 516 1 1

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 086 086 08 085 026 0.25

Hourly flow rate (vph) 707 1 0 607 4 4

Pedestrians

Lane Width (ft)

Walking Speed (fi/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 300 334

pX, platoon unblocked 0.75 084 075

vC, conflicting volume 708 1314 708

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 445 800 445
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 22 35 3.3
p0 queue free % 100 89 99
cM capacity (veh/h) 845 300 464
Direction, Lane # EB1  WB1 NB1

Volume Total 708 607 8

Volume Left 0 0 4

Volume Right 1 0 4

cSH 1700 845 364

Volume to Capacity 042 000 0.02

Queue Length 95th (ft) 0 0 2

Control Delay (s) 0.0 0.0 151

Lane LOS C

Approach Delay (s) 0.0 0.0 151

Approach LOS C

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 42.1% ICU Level of Service A
Analysis Period (min) 15

Proposed Residential Development Synchro 10 Report

VAl C:\Users\BGuen\Documents\8688\Analysis\bam.syn



2028 Build Wkdy PM

2: Pitman Road & Essex Street 01/07/2021
— N ¢ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations s ) b

Traffic Volume (vph) 757 2 1 836 1 0

Future Volume (vph) 757 2 1 836 1 0

Ideal Flow (vphpl) 1900 1900 1900 1900  1900° 1900

Lane Width (ft) 15 12 12 14 12 12

Link Speed (mph) 30 30 30

Link Distance (ft) 300 106 236

Travel Time (s) 6.8 24 54

Peak Hour Factor 084 084 083 0983 025 025

Heavy Vehicles (%) 1% 0% 0% 1% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 903 0 0 900 4 0

Sign Control Free Free  Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Proposed Residential Development
VAL

Synchro 10 Report
C\Users\BGuen\Documents\B688\Analysistbpm.syn



2028 Build Wkdy PM

2: Pitman Road & Essex Street 01/07/2021
- N ¢ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 1> 4 o

Traffic Volume (veh/h) 757 2 1 836 1 0

Future Volume (Vehth) 757 2 1 836 1 0

Sign Control Free Free  Stop

Grade 0% 0% %

Peak Hour Factor 084 084 093 093 026 025

Hourly flow rate (vph) 901 2 1 899 4 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) 300 334

pX, platoon unblocked 0.72 0.81 0.72

vC, conflicting volume 803 1803 902

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 675 1109 674
tC, single (s) 4.1 6.4 6.2
{C, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 100 a8 100
cM capacity (veh/h) 670 190 332
Direction, Lane # EB1  WB1 NB1

Volume Total 903 900 4

Volume Left 0 1 4

Volume Right 2 0 0

cSH 1700 670 190

Volume to Capacity 053 000 0.02

Queue Length 95th (ft) 0 0 2

Control Delay (s) 0.0 0.0 243

Lane LOS A C

Approach Delay (s) 0.0 0.0 243

Approach LOS C

Interseclion Summary

Average Delay 0.1

Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15

Proposed Residential Development Synchro 10 Report

VAI C:\Users\BGuen\Documents\8688\Analysis\bpm.syn



Essex Street at EIm Place (South)




2020 Existing Wkdy AM

3: Elm Place & Essex Street/Essex Street

01/06/2021

— N ¥ T N 7
Lane Group. EBT EBR. WBL WBT NBL NBR
Lane Configurations P g L
Traffic Volume (vph) 534 8 4 435 10 11
Future Volume (vph) 534 8 4 435 10 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (t) 15 12 12 13 10 12
Link Speed (mph) 30 30 30
Link Distance (ft) 106 228 383
Travel Time (s) 24 52 87
Peak Hour Factor 088 088 092 092 041 0.41
Heavy Vehicles (%) 3% 0% 0% 3% 0% . 11%
Shared Lane Traffic (%)
Lane Group Flow (vph) 616 0 0 477 51 0
Sign Control Free Free

Intersection Summary

Stop

Area Type: Other
Control Type: Unsignalized

Proposed Residential Development
VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysisiexam.syn



2020 Existing Wkdy AM

3: Elm Place & Essex Street/Essex Street 01/06/2021
—- N ¢ T N 7

Movement EBT EBR WBL 'WBT NBL ' NBR

Lane Configurations T ) W

Traffic Volume (veh/h) 534 8 4 435 10 11

Future Volume (Veh/h) 534 8 4 435 10 11

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 08 092 092 041 0.41

Hourly flow rate (vph) 607 9 4 473 24 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 406 228

pX, platoon unblocked 0.79 087 079

vC, conflicting volume 616 1092 612

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 377 611 an

tC, single (s) 4.1 6.4 6.3

tC, 2 stage (s)

tF (s) 22 3.5 34

p0 queue free % 100 94 95

cM capacity (veh/h) 939 398 516

Diretion, Lane # EB1 WB1 NBA 5

Volume Total 616 477 51

Volume Left 0 4 24

Volume Right 9 0 27

cSH 1700 939 453

Volume to Capacity 03 000 011

Queue Length 95th (ft) 0 0 9

Control Delay (s) 0.0 0.1 14.0

Lane LOS A B

Approach Delay (s) 0.0 0.1 14.0

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 38.6% ICU Level of Service

Analysis Period (min) 15

Proposed Residential Development Synchro 10 Report

VAI

C:\Users\BGuen\Documents\8688\Analysis\exam.syn



2020 Existing Wkdy PM

3: EIm Place & Essex Street/Essex Street 01/06/2021
- N ¥ TN 7

[aneGrotp " " " TEBT EBR WBL| WBT NBL NBR

Lane Configurations L 4 ¥

Traffic Volume (voh) =~ 635 2 11 730 1 14

Future Volume (vph) 635 26 11 730 11 14

deal Flow (vphpl) - =% -~ 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 13 10 12

[ink Speed (mph)- .30 - 30 30

Link Distance (ft) 228 383

Travel Time (5)° 240 52 87

Peak Hour Factor 084 084 094 094 040 040

Heavy Venhicles (%) 1% 0% 0% 1% 0% 0%

Shared Lane Traffic (%) »

Lane Group Flow (vph): - ..~ 787 0 0 789 63 0

Sign Control Free Free  Stop

Interseetion Summary ~ T

=
sl

Area Type: Other
Control Type: Unsignalized

Proposed Residential Development
VAl

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysisiexpm.syn



2020 Existing Wkdy PM

3: Elm Place & Essex Street/Essex Street 01/06/2021
.‘—
— Ny ¥ N
Movement T EBT . EBR WBL  WBT  NBL  NBR.
Lane Configurations T ) L'
Traffic Volume (veh/h) . 635 26 1 730 " 14
Future Volume (Veh/h) 635 26 " 730 " 14
Sign Control - * : Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 084 084 094 094 040 040

Hourly flow rate
Pedestrians
Lane Width (ft)
Walking Speed (ft's)

Percent Blockage

Right'turn flare (veh)

Median type None None

Median storage veh) -

Upstream signal (ft) 406 228

pX; platoon. unblocked 0.76 083 076
vC, conflicting volume 787 1672 772
vC1, stage 1 conf vol

vC2, stage 2 conf vol

(vph) 756 31 12 717 28 3

vCu; unblocked vol 559 931 539

{C, single (s) 44 6.4 6.2

t€; 2 stage (s) -

{F (s) 2.2 3.5 3.3

pO.queue free % 98 89 92

cM capacity (veh/h) 774 244 414

Direction; Lane # 0 EB1 WBA1 NBY ' ; e
Volume Total 787 789 63

Volume Left 0 12 28

Volume Right 31 0 35

cSH 1700 774 316

Volume to Capacity 046 0.02 020

Queue Length 95th (ft) 0 1 18

Control Delay (s) 0.0 04 192

Lane LOS A C

Approach Delay (s) 0.0 04 192

Approach LOS C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15

Proposed Residential Development Synchro 10 Report

VAI C:\Users\BGuen\Documents\8688\Analysisiexpm.syn



2028 No-Build Wkdy AM

3: EIm Place & Essex Street/Essex Street

01/06/2021

- N ¢ T N /7
Lane Group © EBT EBR "WBL 'WBT NBL NBR S
Lane Configurations T 4 ¥
Traffic Volume (vph) 593 9 4 487 11 12
Future Volume (vph) 593 9 4 487 1 12
Ideal Flow (vphpl) : 1900 1900 1900 1900 1900 1900
Lane Width (ft) 15 12 12 13 10 12
Link Speed (mph) j 30 30 30
Link Distance (ft) 106 228 383
Travel Time(s) . -~ = = 24  « | 52 87
Peak Hour Factor 088 088 092 092 041 041
Heavy Vehicles (%) 3% - 0% 0% 3% 0% 1%
Shared Lane Traffic (%)
Lane Group Flow (vph) 684 0 0 533 56 0
Sign Control Free Free  Stop
Intersecfion Stimmary o g f TN
Area Type: Other

Control Type: Unsignalized

Proposed Residential Development
VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\nbam.syn



2028 No-Build Wkdy AM

3: EIm Place & Essex Street/Essex Street 01/06/2021
- N ¢ T N /7

Movement EBTEBR " WBL WBT _ NBL NBR ¥ Al

Lane Configurations )N ) ¥

Traffic Volume (veh/h) 593 9 4 487 1 12

Future Volume (Veh/h) 593 9 4 487 11 12

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 092 092 041 041

Hourly flow rate (vph) 674 10 4 529 27 29

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 406 228

pX, platoon unblocked 0.76 085 0.76

vC, conflicting volume 684 1216 679

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 421 676 415

tC, single (s) 41 6.4 6.3

tC, 2 stage (s)

tF (s) 2.2 35 34

p0 queue free % 100 92 94

cM capacity (veh/h) 869 357 468

Direction, Lane # __EB1. WB1 NB1 o |

Volume Total 684 533 56

Volume Left 0 4 27

Volume Right 10 0 29

¢SH 1700 869 407

Volume to Capacity 040 000 0.14

Queue Length 95th (ft) 0 0 12

Control Delay (s) 0.0 0.1 16.3

Lane LOS A C

Approach Delay (s) 0.0 0.1 15.3

Approach LOS C

Intersection Summary.

Average Delay 0.7

Intersection Capacity Utilization 41.8% ICU Level of Service

Analysis Period (min)

15

Proposed Residential Development

VAl

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysis\nbam.syn



2028 No-Build Wkdy PM

3: EIm Place & Essex Street/Essex Street 01/06/2021
— Y v T N

LaneGroup. " EBT  "EBR’ "WBL TWBT = NBL " NBR

Lane Configurations P 4 ¥

Traffic Volume.(vph) 709 29 12 812 12 15

Future Volume (vph) 709 29 12 812 12 15

Ideal Flow (vphpl) 1900 1900 19000 1900, 1800 1900

Lane Width (ft) 15 12 12 13 10 12

Link Speed (mph) 30 30 30

Link Distance (ft) 106 228 383

Travel Time (s) 24 5.2 8.7

Peak Hour Factor 084 084 094 094 040 040

Heavy Vehicles (%) 1% 0% 0% 1% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 879 0 0 877 68 0

Sign Control Free Free  Stop

Intersection Summary R e A P D s e T L )

Area Type: Other

Control Type: Unsignalized

Proposed Residential Development Synchro 10 Report

VA

C:\Users\BGuen\Documents\8688\Analysis\nbpm.syn



2028 No-Build Wkdy PM

3: Elm Place & Essex Street/Essex Street 01/06/2021
—- N ¥ TN 7

Movement LY EBT EBR WBL WBT ~ NBL NBR

Lane Configurations S 4 X

Traffic Volume (veh/h) 709 29 12 812 12 15

Future Volume (Veh/h) 709 29 12 812 12 15

Sign Control ~ Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 084 084 094 054 040 040

Hourly flow rate (vph) 844 35 13 864 30 38

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 406 228

pX, platoon unblocked 0.73 0.81 0.73

vC, conflicting volume 879 1752 862

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 647 1057 623

tC, single (s) 4.1 6.4 6.2

{C, 2 stage (s)

IF (s) 22 3.5 33

p0 queue free % 98 85 89

cM capacity (veh/h) 690 201 357

Direction, Lane " “ EBA“WBANEAL i}
Volume Total 879 877 68

Volume Left 0 13 30

Volume Right 35 0 38

cSH 1700 690 266

Volume to Capacity 052 002 026

Queue Length 95th (ft) 0 1 25

Control Delay (s) 0.0 05 231

Lane LOS A C

Approach Delay (s) 0.0 05 231

Approach LOS ©

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15

Proposed Residential Development Synchro 10 Report

VAI C:\Users\BGuen\Documents\8688\Analysis\inbpm.syn



2028 Build Wkdy AM
3: Elm Place & Essex Street/Essex Street

01/07/2021

- Y ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations P ) L

Traffic Volume (vph) 593 16 7 487 29 20
Future Volume (vph) 593 16 7 487 29 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft 15 12 12 13 10 12
Link Speed (mph) 30 30 30

Link Distance (ft) 106 228 265

Travel Time (s) 24 5.2 6.0

Peak Hour Factor 088 088 092 092 041 041
Heavy Vehicles (%) % 0% 0% 3% 0% 11%
Shared Lane Traffic (%)

Lane Group Flow (vph) 692 0 0 537 120 0
Sign Control Free Free  Stop
Intersection Summary. o
Area Type: Other

Contral Type: Unsignalized

Proposed Residential Development

VA

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysisiham.syn



2028 Build Wkdy AM

3: ElIm Place & Essex Street/Essex Street 01/07/2021
—- Y ¢ TN 7

Movement EBT EBR  WBL WBT  NBL  NBR'

Lane Configurations " d ¥

Traffic Volume (veh/h) 593 16 7 487 29 20

Future Volume (Veh/h) 593 16 7 487 29 20

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 092 092 041 041

Hourly flow rate (vph) 674 18 8 529 71 49

Pedestrians

Lane Width (it)

Walking Speed (it/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 406 228

pX, platoon unblocked 0.75 085 075

vC, conflicting volume 692 1228 683

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 428 691 416

tC, single (s) 4.1 6.4 6.3

tC, 2 stage (s)

tF (s) 2.2 35 3.4

p0 queue free % 99 79 89

¢cM capacity (veh/h) 861 346 466

Direction, Lane # EB1 WB1 NB1

Volume Total 692 537 120

Volume Left 0 8 71

Volume Right 18 0 49

cSH 1700 861 387

Volume to Capacity 0.41 0.01 0.31

Queue Length 95th (ft) 0 1 32

Control Delay (s) 0.0 0.3 184

Lane LOS A C

Approach Delay (s) 0.0 0.3 184

Approach LOS C

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 42.2% ICU Level of Service

Analysis Period (min) 15

Proposed Residential Development

VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysisibam.syn



2028 Build Wkdy PM

3: EIm Place & Essex Street/Essex Street 01/07/2021
- N ¥ N 7

Lane Group EBT EBR_WBL 'WBT NBL NBR

Lane Configurations B ) W

Traffic Volume (vph) 709 48 20 812 25 21

Future Volume (vph) 709 48 20 812 25 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 15 12 12 13 10 12

Link Speed (mph) 30 30 30

Link Distance (ft) 106 228 296

Travel Time (s) 24 5.2 6.7

Peak Hour Factor 084 084 094 084 040 040

Heavy Vehicles (%) 1% 0% 0% 1% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 901 0 0 88 116 0

Sign Control Free Free  Stop

Interseclion Summary.

Area Type: Other
Control Type: Unsignalized

Proposed Residential Development
VAI

Synchro 10 Report
C:\Users\BGuen\Documents\8688\Analysisibpm.syn



2028 Build Wkdy PM

3: EIm Place & Essex Street/Essex Street 01/07/2021
— N ¢ TN 7

Movement EBT EBR WBL WBT  NBL NBR

Lane Configurations s 4 ¥

Traffic Volume (veh/h) 709 48 20 812 25 21

Future Volume (Veh/h) 709 48 20 812 25 21

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 084 084 094 094 040 040

Hourly flow rate (vph) 844 57 21 864 63 53

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (it) 406 228

pX, platoon unblocked 0.72 081 0.72

vC, conflicting volume 901 1778 872

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 670 1071 630

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 35 33

p0 queue free % 97 67 85

cM capacity (veh/h) 671 194 350

Direction, Lane # EB1  WB1 NB1

Volume Total 901 885 116

Volume Left 0 21 63

Volume Right 57 0 53

cSH 1700 671 243

Volume to Capacity 053 003 048

Queue Length 95th (f) 0 2 59

Control Delay (s) 0.0 09 326

Lane LOS A D

Approach Delay (s) 0.0 0.9 3286

Approach LOS D

Intersection Summary

Average Delay 24

Intersection Capacity Utilization 68.8% ICU Level of Service

Analysis Period (min) 15

Proposed Residential Development Synchro 10 Report

VAl

C:\Users\BGuen\Documents\8688\Analysis\bpm.syn



Elm Place at the Project Site Driveway




2028 Build Wkdy AM

5. ElIm Place & Site Driveway

01/07/2021

o 0 T

Lane Group EBL EBR NBL " NBT  SBT  SBR
Lane Configurations L' ) S

Traffic Volume (vph) 26 0 0 23 13 10
Future Volume (vph) 26 0 0 23 13 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Link Speed (mph) 30 30 30

Link Distance (ft) 106 100 265

Travel Time (s) 24 2.3 6.0

Peak Hour Facter 092 092 082 092 092 092
Shared Lane Traffic (%)

Lane Group Flow (vph) 28 0 0 25 25 0
Sign Contral Stop Free  Free
Intersection Summary. : £

Area Type: Other

Control Type: Unsignalized

Proposed Residential Development

VAI

Synchro 10 Report
C:\Users\BGueniDocuments\8688\Analysis\bam.syn



2028 Build Wkdy AM

5. Elm Place & Site Driveway 01/07/2021
NN

Movement EBL EBR  NBL NBT  SBT -:iSBR ¥ ¥

Lane Configurations L 4 S

Traffic Volume (veh/h) 26 0 0 23 13 10

Future Volume (Veh/h) 26 0 0 23 13 10

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 082 092 092 092 092 092

Hourly flow rate (vph}) 28 0 0 25 14 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right tumn flare (veh) N

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 44 20 25

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 44 20 25

tC, single (s) 6.4 6.2 41

iC, 2 stage (s)

tF (s) 3.5 3.3 22

p0 queue free % .97 100 100

cM capacity (veh/h) 966 1058 1589

Direction. Lane # EB1 NB1 SB1

Volume Total 28 25 25

Volume Left 28 0 0

Volume Right 0 0 11

cSH 966 1589 1700

Volume to Capacity 003 000 001

Queue Length 95th (ft) 2 0 0

Control Delay (s) 8.8 0.0 0.0

Lane LOS A

Approach Delay (s) 8.8 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 13.3% ICU Level of Service A

Analysis Period (min}) 15

Proposed Residential Development Synchro 10 Report

VAI C:\Users\BGuen\Documents\8688\Analysis\bam.syn



2028 Build Wkdy PM

5: Elm Place & Site Driveway 01/07/2021
N

Lane Group EBL  EBR NBL NBT SBT SBR

Lane Configurations L ) B

Traffic Volume (vph) 19 0 0 27 41 27

Future Volume (vph) 19 0 0 27 41 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Link Speed (mph) 30 30 30

Link Distance (ft) 97 98 29

Travel Time (s) 2.2 2.2 6.7

Peak Hour Factor 092 092 092 082 092 092

Shared Lane Traffic (%)

Lane Group Flow (vph) 21 0 0 29 74 0

Sign Control Stop Free  Free

Intersection Summary. i)

Area Type: Other

Control Type: Unsignalized

Proposed Residential Development Synchro 10 Report

VAl

C:\Users\BGuen\Documents\8688\Analysis\bpm.syn



2028 Build Wkdy PM

5: EIm Place & Site Driveway 01/07/2021
T Y

Movement EBL EBR NBL NBT SBT 'SBR

Lane Configurations L %) g

Traffic Volume (veh/h) 19 0 0 27 41 27

Future Volume (Veh/h) 19 0 0 27 41 27

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 21 0 0 29 45 29

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 88 60 74
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 88 60 74
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 22
p0 queue free % 98 100 100
¢cM capacity (veh/h) 912 1006 1526
Direction, Lane# EB1 NB1 SB1
Volume Total 21 29 74
Volume Left 21 0 0
Volume Right 0 0 29
cSH 912 1526 1700
Volume to Capacity 002 000 0.04
Queue Length 95th (it) 2 0 0
Control Delay (s) 9.0 0.0 0.0
Lane LOS A

Approach Delay (s) 9.0 0.0 0.0
Approach LOS A

Intersection Summary

Average Delay 1.5
Intersection Capacity Utilization 13.8% ICU Level of Service A
Analysis Period (min) 15
Proposed Residential Development Synchro 10 Report

VAI C:\Users\BGuen\Documents\8688\Analysis\bpm.syn
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