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“ Vanasse & Associates, Inc.

Dear Reviewer:

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

Sincerely,
VANASSE & ASSOCIATES, INC.

S. Duk

.E., PTOE, FITE

ffrey S. Dirk¢
Principal
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EXECUTIVE SUMMARY

Vanasse & Associates, Inc. (VAI) has conducted a Transportation Impact Assessment (TIA) in
order to determine the potential impacts on the transportation infrastructure associated with the
proposed renovation of the former school building located at 172 Woburn Street in Reading,
Massachusetts, to accommodate a 20-unit residential apartment community (hereafter referred to
as the “Project”). This assessment was prepared in consultation with the Town of Reading and
the Massachusetts Department of Transportation (MassDOT); was performed in accordance with
MassDOT’s Transportation Impact Assessment (TIA) Guidelines; and was conducted pursuant to
the standards of the Traffic Engineering and Transportation Planning professions for the
preparation of such reports. Based on this assessment, we have concluded the following with
respect to the Project:

1. Using trip-generation statistics published by the Institute of Transportation Engineers
(ITE)* and without reduction to account for public transportation utilization, the Project is
predicted to generate approximately 134 vehicle trips on an average weekday (two-way,
24-hour volume), with 10 vehicle trips expected during the weekday morning peak-hour
and 12 vehicle trips expected during the weekday evening peak-hour;

2. The Project will not have a significant impact (increase) on motorist delays or vehicle
gueuing over Existing or anticipated future conditions without the Project (No-Build
conditions);

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

4. Lines of sight to and from the Project site driveway intersections with Woburn Street
were found to exceed the required minimum distance for the intersections to function in a
safe manner based on the appropriate approach speed along Woburn Street.

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.

1Trip Generation, 9™ Edition; Institute of Transportation Engineers; Washington, DC; 2012.
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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 continue to be provided by way of the existing driveways that
intersect the south side of Woburn Street parallel to the east and west property lines, respectively.
Both driveways will continue to be shared with St. Agnes Church, with the east Project site
driveway reconfigured to serve as the entrance drive and the west Project site driveway
reconfigured to serve as the exit drive, mirroring traffic circulation within the St. Agnes Church
site which has an entrance driveway to the west of the church building and an exit driveway to the
east. The following recommendations are offered with respect to the design and operation of the
Project site driveways:

» The Project site driveways should be a minimum of 16-feet in width and will convey one-
way traffic in a clockwise direction around the apartment building. Both driveways
should include appropriate signs (“One-Way”, “Do Not Enter”, etc.) and pavement
markings at Woburn Street and within the Project site to reinforce the one-way operation
of the driveways and the circulation pattern within the site.

» Vehicles exiting the Project site should be placed under STOP-sign control with a marked
STOP-line provided. It is recommended that a STOP-sign and STOP-line be installed on
the exit drive from the Project site prior to the merge with the exit drive from St. Agnes
Church, with an additional STOP-sign and STOP-line installed on the combined exit
driveway in advance of the sidewalk along Woburn Street.

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

» Signs and landscaping to be installed along the Project site driveways, internal to the
Project site and at the Project site driveway intersections with Woburn Street should be
designed and maintained so as not to restrict lines of sight.

» Snow windrows along the Project site frontage on Woburn Street within the sight triangle
areas of the Project site driveways shall be promptly removed where such accumulations
would exceed 2.5 feet in height.

» On-street parking should be prohibited for a minimum distance of 20-feet on either side
of the Project site driveways in order to maintain the required lines of sight for the
driveways to operate in a safe manner.

Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, D.C.; 2009.
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Transportation Demand Management

The Project site is situated approximately 0.3 miles east and within an approximate 6-minute
walking distance of the Reading Commuter Rail Station. This proximity offers a convenient
transportation alternative for residents of the Project over the use of single-occupancy vehicles
(SOV’s). In an effort to the encourage use of alternative modes of transportation, the following
Transportation Demand Management (TDM) measures will be implemented as a part of the
Project:

» Information regarding public transportation services, maps, schedules and fare
information will be posted in a central location;

» A “welcome packet” will be provided to new residents of the Project detailing available
public transportation services, bicycle and walking alternatives, and commuter options
available through MassRIDES’ and their NuRide program which rewards individuals that
choose to walk, bicycle, carpool, vanpool or that use public transportation to travel to and
from work;

» Residents will be made aware of the Emergency Ride Home (ERH) program available
through MassRIDES, which reimburses employees of a participating MassRIDES
employer partner worksite that is registered for ERH and that carpool, take transit,
bicycle, walk or vanpool to work;

» Pedestrian accommodations will be incorporated within the Project site consisting of a
sidewalk linking the building to sidewalk infrastructure along Woburn Street;

» A mail drop will be provided in a central location; and

» Secure bicycle parking will be provided, including both an exterior bicycle rack adjacent
to the building entrance and weather protected bicycle parking in a secure area within the
building.

With implementation of the above recommendations, safe and efficient access will be provided to

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

Vanasse & Associates, Inc. (VAI) has conducted a Transportation Impact Assessment (TIA) in
order to determine the potential impacts on the transportation infrastructure associated with the
proposed renovation of the former school building located at 172 Woburn Street in Reading,
Massachusetts, to accommodate a 20-unit residential apartment community (hereafter referred to
as the “Project”). This study evaluates the following specific areas as they relate to the Project:
i) 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 Woburn Street and at the intersections of Woburn Street at
Temple Street and the exit driveway from St. Agnes Church and the Project site, and
Woburn Street at the entrance driveway to the Project site.

PROJECT DESCRIPTION

As proposed, the Project will entail the renovation of the former school building located at
172 Woburn Street in Reading, Massachusetts, to accommodate a 20-unit residential apartment
community. The Project site encompass approximately 1.05 acres of land bounded by
Woburn Street to the north; residential properties to the south and east; and St. Agnes Church to
the west. Figure 1 depicts the Project site location in relation to the existing roadway network.
At present, the Project site contains a three story brick building and associated parking area and
appurtenances that will be renovated and rehabilitated to accommodate the Project.

Access to the Project site will continue to be provided by way of the existing driveways that
intersect the south side of Woburn Street parallel to the east and west property lines, respectively.
Both driveways will continue to be shared with St. Agnes Church, with the east Project site
driveway reconfigured to serve as the entrance drive and the west Project site driveway
reconfigured to serve as the exit drive, mirroring traffic circulation within the St. Agnes Church
site which has an entrance driveway to the west of the church building and an exit driveway to the
east.

A total of 66 parking spaces will be provided within the Project site, of which 35 spaces will be

designated for use by residents and visitors of the Project (a parking ratio of 1.75 spaces per unit),
with the remaining 31 spaces designated for use by St. Agnes Church.
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STUDY METHODOLOGY

This study was prepared in consultation with the Town of Reading 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; public transportation services;
observations of traffic flow; and collection of daily and peak period traffic 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 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
June 2016. The field investigation consisted of an inventory of existing roadway geometrics;
pedestrian and bicycle facilities; public transportation services; traffic volumes; and operating
characteristics; as well as posted speed limits and land use information within the study area. The
study area for the Project was selected to contain the major roadway providing access to the
Project site, Woburn Street, as well as the intersections of Woburn Street at Temple Street and the
exit driveway from St. Agnes Church and the Project site, and Woburn Street at the entrance
driveway to the Project site. This study area is reflective of the relatively minor increase in traffic
that the Project represents (between 10 and 12 vehicle trips predicted during the weekday peak
commuter hours).

The following describes the study area roadway and intersections.

Roadway

Woburn Street

» Two-lane roadway under Town jurisdiction
» Traverses study area in a general northeast-southwest direction

» Provides two 11 to 19-foot wide travel lanes separated by a double-yellow centerline with
1-foot wide marked shoulders provided

» Resident permit parking is provided along the south side of the roadway east of the
Project site between 6 AM and 10:30 AM, Monday through Friday

» Asidewalk is provided along both sides of the roadway

» “Share the Road” signs are present to designate share use of the roadway by bicycles and
motor vehicles

» Illumination is provided by way of street lights mounted on wood poles
> “Prima facie” speed limit is 30 miles per hour (mph)?
» Land use consists of the Project site, St. Agnes Church and residential and properties

*The “prima facie” speed is defined in M.G.L. Chapter 90, Section 17, as the speed which would be deemed reasonable
and proper to operate a motor vehicle.
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Intersections

Table 1 and Figure 2 summarize lane use, traffic control, and pedestrian and bicycle
accommodations at the study area intersections as observed in June 2016.

Table 1
STUDY AREA INTERSECTION DESCRIPTION
Traffic Shoulder Bicycle
Control No. of Travel Lanes Provided? Pedestrian Accommodations? Accommodations?
Intersection Type® Provided (Yes/No/Width) (Yes/No/Description) (YYes/No/Description)
Woburn St/ Il per (]jlrhect_lon on a!l . o Yes — botrl1ks_|des of_Woburn St,; Yes - Shared travelled-
Temple St/ egs of the intersection; Yes —.1- along | acrosswalk is provided across way on Woburn St
) S church/site dwy both sides of the Woburn St. east leg that A e
St. Agnes Church/ - - with “Share the Road
- . currently accommodates | Woburn St. includes school zone crossing - .
Project Site Dwy - signs provided
2-way travel signs
1 per direction on all Yes — both s]des of.Woburn St; Yes - Shared travelled-
. .| Yes—1-ftalong | acrosswalk is provided across
Woburn St./ legs of the intersection; ; way on Woburn St.
. - S . . - both sides of the Woburn St. west leg that L "
Project Site Dwy Project site dwy is . . with “Share the Road
- Woburn St. includes school zone crossing - .
currently exit only signs signs provided

TS = traffic signal control; S = STOP-sign control; Y = YIELD-sign control; R = rotary/roundabout control; NC = no control present.
®Combined shoulder and travel lane width equal to or exceed 14 feet.

EXISTING TRAFFIC VOLUMES

In order to determine existing traffic-volume demands and flow patterns within the study area,
automatic traffic recorder (ATR) counts, manual turning movement counts (TMCs) and vehicle
classification counts were completed in June 2016. The ATR counts were conducted on
June 29" and 30™ on Woburn Street in the vicinity of the Project site in order to record weekday
daily 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
June 29", 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,
MassDOT weekday seasonal factors for Group 6 roadways (urban arterials, collectors and rural
arterials) were reviewed.* Based on a review of this data, it was determined that traffic volumes
for the month of June are approximately 10.0 percent above average-month conditions and,
therefore, were not adjusted downward in order to provide a conservative (above-average)
analysis condition. The 2016 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.

*MassDOT Traffic Volumes for the Commonwealth of Massachusetts; 2014 Weekday Seasonal Factors, Group 6 —
Urban Arterials, Collectors and Rural Arterials.
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Table 2
2016 EXISTING TRAFFIC VOLUMES

Weekday Morning Peak-Hour Weekday Evening Peak-Hour
(8:00 — 9:00 AM) (5:00 — 6:00 PM)
Directional Directional
Location AWT® VPH®  KFactor® Distribution VPH K Factor Distribution
Woburn Street, west of 7,180 526 7.3 66.5% WB 633 8.8 62.9% EB

Temple Street

®Average weekday traffic in vehicles per day.

®\/ehicles per hour.

“Percent of daily traffic occurring during the peak-hour.

NB = northbound; SB = southbound; EB = eastbound; WB = westhound.

As can be seen in Table 2, Woburn Street in the vicinity of the Project site was found to
accommodate approximately 7,180 vehicles on an average weekday (two-way, 24-hour volume),
with approximately 526 vehicles per hour (vph) during the weekday morning peak-hour and
633 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 June 2016. The field inventory consisted of a review of the location of sidewalks
and pedestrian crossing locations along the study roadways and at the study intersections, as well
as the location of existing and planned future bicycle facilities. As detailed on Figure 2,
sidewalks are currently provided along both sides of Woburn Street and Temple Street, with
marked crosswalks provided across Temple Street and Woburn Street east and west of
Temple Street, with the east Woburn Street crossing located at the approximate center of the
Project site and the west crossing at the entrance to St. Agnes Church. Wheelchair ramps and
tactile panels are provided at the Temple Street and the Woburn Street east pedestrian crossings.

Formal bicycle facilities were not identified within the study area; however, Woburn Street
provides sufficient width (combined travel lane and shoulder) to support bicycle travel in a shared
travelled-way configuration.® In addition, “Share the Road” signs are posted along
Woburn Street within the study area.

PUBLIC TRANSPORTATION

Public transportation services are provided within the study area by the MBTA. Reading Station
on the Haverhill Branch of the MBTA Commuter Rail system is located approximately 0.3 miles
east of the Project site off Lincoln Street, and provides service to North Station in Boston. In
addition, at Reading Station, the MBTA operates fixed-route bus service by way of
Route 136/137, Reading Depot — Malden Station, which provides service from Reading Station to
Wakefield Square, Franklin Square, Oak Grove Station and Malden Station, with Oak Grove

®A minimum combined travel lane and paved shoulder width of 14-feet is required to support bicycle travel in a shared
travelled-way condition.
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Station and Malden Station providing connections to the MBTA Orange Line subway system.
The public transportation schedules and fare information is provided in the Appendix.

As detailed in the preceding section, the Project site is linked to the aforementioned public

transportation services by way of sidewalks along Woburn Street, with marked crosswalks
provided for crossing Lincoln Street at its intersection with Woburn Street.

SPOT SPEED MEASUREMENTS

Vehicle travel speed measurements were performed on Woburn Street in the vicinity of the
Project site over a continuous 48-hour period (Wednesday through Thursday, inclusive) in
conjunction with the ATR counts. Table 3 summarizes the vehicle travel speed measurements.

Table 3
WOBURN STREET
VEHICLE TRAVEL SPEED MEASUREMENTS

Eastbound Westbound

Mean Travel Speed (mph) 32 34
85" Percentile Speed (mph) 36 38
Posted Speed Limit (mph) -2 -2

#Speed limit is not posted.
mph = miles per hour.

As can be seen in Table 3, the mean (average) vehicle travel speed along Woburn Street in the
vicinity of the Project site was found to be approximately 33 mph. The average measured
85™ percentile vehicle travel speed, or the speed at which 85 percent of the observed vehicles
traveled at or below, was found to be approximately 37 mph. 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.

Given that a speed limit is not posted on Woburn Street, the “prima facie” speed limit pursuant to
M.G.L. Chapter 90 Section 17 would be 30 mph given the nature of the abutting land use (thickly
settled or business district).°

®The “prima facie” speed is defined in M.G.L. Chapter 90, Section 17, as the speed which would be deemed reasonable
and proper to operate a motor vehicle.
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MOTOR VEHICLE CRASH DATA

Motor wvehicle 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 (2009 through 2013, inclusive) in order to examine motor vehicle crash
trends occurring within the study area. The data is summarized by intersection, type, severity,
and day of occurrence, and presented in Table 4.

Table 4
MOTOR VEHICLE CRASH DATA SUMMARY?

Woburn Street/
Temple Street

Traffic Control Type:® U]

Year:
2009 0
2010 0
2011 1
2012 0
2013 0
Total 1

Average 0.20
Rate® 0.08
MassDOT Crash Rate:® 0.58/0.56
Significant?® No

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

RPOOOOORKr O

Day of Week:
Monday through Friday
Saturday

Sunday
Total

IO OoOF

Severity:
Property Damage Only
Personal Injury

Fatality
Total

RO OoOF

®Source: MassDOT Safety Management/Traffic Operations Unit records,
2009 through 2013.

*Traffic Control Type: U = unsignalized; TS = traffic signal.

“Crash rate per million vehicles entering the intersection.

YStatewide/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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As can be seen in Table 4, the study area intersection (includes both Project site driveways) was
found to have experienced an average of less than one (1) reported motor vehicle crash per year
over the five-year review period and was found to have a motor vehicle crash rate below both the
MassDOT statewide and District averages for an unsignalized intersection for the MassDOT
Highway Division District in which the intersection is located (District 4). A review of the
MassDOT statewide High Crash Location List indicated that were no locations within the study
area that were included on MassDOT’s Highway Safety Improvement Program (HSIP) listing. In
addition, no fatal motor vehicle crashes were reported to have occurred at the study area
intersection over the five-year review period. Based on a review of the MassDOT motor vehicle
crash data, no discernible safety deficiencies were apparent at the study intersections. The
detailed MassDOT Crash Rate Worksheets are provided in the Appendix.
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FUTURE CONDITIONS

Traffic volumes in the study area were projected to the year 2023, which reflects a seven-year
planning horizon consistent with MassDOT’s Transportation Impact Assessment (TIA)
Guidelines. Independent of the Project, traffic volumes on the roadway network in the year 2023
under No-Build conditions include all existing traffic and new traffic resulting from background
traffic growth.  Anticipated Project-generated traffic volumes superimposed upon the
2023 No-Build traffic volumes reflect 2023 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 Reading Planning Department website was reviewed 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 review, the following projects were identified that may result
in an increase in traffic within the study area:

» Criterion Children Enrichment Facility, Reading, Massachusetts. This project consists

of the construction of an 8,460 square foot (sf) day care center to be located at
186-190 Summer Avenue in Reading, Massachusetts.
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» Prescott Village, Reading, Massachusetts. This proposed project is currently before the
Zoning Board of Appeals for consideration of the issuance of a Comprehensive Permit
for the construction of a 77-unit residential apartment community to be located
2 Prescott Street and 39 Lincoln Street in Reading, Massachusetts. During the public
hearing process, the number of proposed apartment units has been reduced to 72;
however, for the purpose of this assessment, the original 77-unit proposal is reflected.

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

General Background Traffic Growth

Traffic-volume data compiled by MassDOT from permanent count stations and historic traffic
counts in the area were reviewed in order to determine general background traffic growth trends.
Based on a review of this data and the growth rate used in another traffic study performed in the
area,® a 1.0 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

MassDOT and the Town of Reading Department of Public Works were contacted in order to
determine if there were any planned future roadway improvement projects expected to be
complete by 2023 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 2023 No-Build condition peak-hour traffic-volumes were developed by applying the
1.0 percent per year compounded annual background traffic growth rate to the 2016 Existing
peak-hour traffic volumes and then superimposing the peak-hour traffic volumes associated with
the identified specific development projects by others. The resulting 2023 No-Build weekday
morning and evening peak-hour traffic volumes are shown on Figure 4.

7Transportation Impact Assessment, Proposed Residential Development, 2 Prescott Street & 39 Lincoln Street,
Reading, Massachusetts; VAI; October 2015.

8, .
Ibid 1

*Ibid 7.
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PROJECT-GENERATED TRAFFIC

Design year (2023 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 20-unit residential apartment
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) 220, Apartment, with the independent variable of humber of dwelling units equal to 20,
was used to develop the traffic characteristics of the Project.

Given the proximity of the Project site to Reading Station on the MBTA Commuter Rail system
(an approximate 6-minute walking distance) and the accompanying MBTA bus lines available at
the station, it is expected that a portion of the residents of the Project will use public
transportation services, thereby reducing the volume of traffic that may be associated with the
Project. In order to provide a conservative (high) analysis condition from which to assess the
potential impact of the Project on the transportation infrastructure, a reduction was not applied to
the base ITE traffic volume projections for the Project to reflect the use of available public
transportation services.

Table 5 summarizes the anticipated traffic characteristics of the Project using the above

methodology.

Table 5
TRIP GENERATION SUMMARY

Vehicle Trips
Proposed
Apartment Community
Time Period/Direction (20 Units)?

Average Weekday Daily:

Entering 67

Exiting 67

Total 134
Weekday Morning Peak Hour:

Entering 2

Exiting 8

Total 10
Weekday Evening Peak Hour:

Entering 8

Exiting 4

Total 12

#Based on ITE LUC 220, Apartment.

Ohig 1.
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Project-Generated Traffic Volume Summary

As can be seen in Table 5 and without reduction to account for public transportation utilization,
the Project is predicted to generate approximately 134 vehicle trips on an average weekday (two-
way, 24-hour volume, or 67 vehicles entering and 67 exiting), with 10 vehicle trips (2 vehicles
entering and 8 exiting) expected during the weekday morning peak-hour and 12 vehicle trips
(8 vehicles entering and 4 exiting) 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 Reading, and then refined based on existing traffic patterns within the study area during
the commuter peak periods. This methodology is consistent with the residential nature of the
Project and commuter traffic patterns during the peak hours. 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.

FUTURE TRAFFIC VOLUMES - BUILD CONDITION

The 2023 Build condition traffic volumes consist of the 2023 No-Build traffic volumes with the
additional traffic expected to be generated by the Project added to them. The 2023 Build
weekday morning and evening peak-hour traffic-volumes are graphically depicted on Figure 7.

A summary of peak-hour projected traffic-volume increases external to the study area that is the
subject of this assessment is shown in Table 6. These volumes are based on the expected
increases from the Project.

Table 6
PEAK-HOUR TRAFFIC-VOLUME INCREASES
Traffic
Volume Percent
Increase Increase
2016 2023 2023 Over Over
Location/Peak Hour Existing  No-Build Build No-Build  No-Build
Woburn Street, east of Temple Street:
Weekday Morning 534 613 618 5 0.8
Weekday Evening 641 729 738 9 1.2
Woburn Street, west of Temple Street:
Weekday Morning 526 604 610 6 1.0
Weekday Evening 633 720 728 8 1.1

As shown in Table 6, Project-related traffic-volume increases external to the study area relative to
2023 No-Build conditions are anticipated to range from 0.8 to 1.2 percent during the peak
periods, with vehicle increases shown to range from 5 to 9 wvehicles. Such increases are
considered nominal when dispersed over the peak-hour and would not result in a material
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
gueue 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.

“The 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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Unsignalized Intersections

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

o 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 C represents a condition with average control delays to minor street traffic.
o LOS D represents a condition with long control delays to minor street traffic.

o 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 affects 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 7 summarizes the relationship between level of service and average control delay for
two way stop controlled and all-way stop controlled intersections.

Table 7
LEVEL-OF-SERVICE CRITERIA FOR
UNSIGNALIZED INTERSECTIONS?

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

<10.0
10.1t0 15.0
15.1t025.0
25.1t035.0
35.11t050.0

>50.0

TMOOW>
MMM T T

%Source: Highway Capacity Manual; Transportation Research Board; Washington, DC; 2010;
page 19-2.

Highway 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 gueue 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
gueue. 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 2016 Existing, 2023 No-Build
and 2023 Build conditions for the intersections within the study area. The results of the
intersection capacity and vehicle queue analyses are summarized in Table 8. The detailed
analysis results are presented in the Appendix.

As can be seen in Table 8, all movements at the study area intersections were shown to operate at
LOS C or better during both the weekday morning and evening peak hours under 2016 Existing,
2023 No-Build and 2023 Build conditions, where an LOS of “D” or better is generally defined as
“acceptable” operating conditions. Project-related impacts were identified as an increase in
average motorist delay of less than 4 seconds and a minor change in LOS from “B” to “C” for
movements exiting the Project site during the weekday evening peak-hour. No material vehicle
gueueing reported for any movement.
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Table 8

UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2016 Existing 2023 No-Build 2023 Build
Queue! Queue Queue
Unsignalized Intersection/Peak Hour/Movement Demand®  Delay” LOS® 95t Demand  Delay LOS 95" Demand  Delay LOS 95"
Woburn Street at Temple Street and the
West Project Site Driveway
Weekday Morning:
Woburn Street EB LT/TH/RT 176 0.0 A 0 207 0.0 A 0 207 0.0 A 0
Woburn Street WB LT/TH/RT 356 0.0 A 0 404 0.0 A 0 404 0.0 A 0
Project Site Driveway NB LT/TH/RT 1 9.4 A 0 1 9.6 A 0 9 13.1 B 0
Temple Street SB LT/TH/RT 6 12.8 B 0 6 13.7 B 0 6 13.7 B 0
Weekday Evening:
Woburn Street EB LT/TH/RT 398 0.1 A 0 449 0.1 A 0 454 0.1 A 0
Woburn Street WB LT/TH/RT 241 0.0 A 0 278 0.0 A 0 278 0.0 A 0
Project Site Driveway NB LT/TH/RT 4 13.3 B 0 4 14.4 B 0 8 16.6 C 0
Temple Street SB LT/TH/RT 5 17.2 C 0 5 19.5 C 0 5 19.5 C 0
Woburn Street at the East Project Site Driveway
Weekday Morning:
Woburn Street EB TH/RT - - -- -- -- -- -- - 213 0.0 A 0
Woburn Street WB LT/TH - - - - - - - - 405 0.0 A 0
Weekday Evening:
Woburn Street EB TH/RT - - -- -- -- -- -- - 457 0.0 A 0
Woburn Street WB LT/TH - - -- -- -- -- -- - 281 0.0 A 0

®Demand in vehicles per hour.

®Average control delay per vehicle (in seconds).
‘Level-of-Service.

“Queue length in vehicles.

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

Sight distance measurements were performed at the Project site driveway intersections with
Woburn Street in accordance with MassDOT and American Association of State Highway and
Transportation Officials (AASHTO)* requirements. Both stopping sight distance (SSD) and
intersection sight distance (ISD) measurements were performed. In brief, SSD is the distance
required by a vehicle traveling at the design speed of a roadway, on wet pavement, to stop prior to
striking an object in its travel path. ISD or corner sight distance (CSD) is the sight distance
required by a driver entering or crossing an intersecting roadway to perceive an on-coming
vehicle and safely complete a turning or crossing maneuver with on-coming traffic. In
accordance with AASHTO standards, if the measured ISD is at least equal to the required SSD
value for the appropriate design speed, the intersection can operate in a safe manner. Table 9
presents the measured SSD and ISD at the subject intersections.

A Policy on Geometric Design of Highway and Streets, 6th Edition; American Association of State Highway and
Transportation Officials (AASHTO); Washington D.C.; 2011.
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Table 9
SIGHT DISTANCE MEASUREMENTS?

Feet
Required
Minimum Desirable
Intersection/Sight Distance Measurement (SSD) (I1SD)° Measured
Woburn Street at the West Project Site Driveway
Stopping Sight Distance:
Woburn Street approaching from the east 305 - 500+
Woburn Street approaching from the west 305 - 394
Intersection Sight Distance:
Looking to the east from the West Project Site Driveway 305 385/445 500+
Looking to the west from the West Project Site Driveway 305 385/445 361
Woburn Street at the East Project Site Driveway
Stopping Sight Distance:
Woburn Street approaching from the east 305 - 350
Woburn Street approaching from the west 305 - 500+

®Recommended minimum values obtained from A Policy on Geometric Design of Highways and Streets, 6th Edition; American
Association of State Highway and Transportation Officials (AASHTO); 2011; and based on a 40 mph approach speed on

Woburn Street.

P\/alues shown are the intersection sight distance for a vehicle turning right/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.

As can be seen in Table 9, lines of sight at the Project site driveway intersections were found to
exceed the recommended minimum sight distance requirements for a 40 mph approach speed
along Woburn Street, which is consistent with the measured 85" percentile vehicle travel speed

(37 mph) and is 10 mph above the “prima facie” speed limit (30 mph).
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

VAI has completed a detailed assessment of the potential impacts on the transportation
infrastructure associated with the proposed renovation of the former school building located at
172 Woburn Street in Reading, Massachusetts, to accommodate a 20-unit residential apartment
community. The following specific areas have been evaluated as they relate to the Project:
i) access requirements; ii) potential off-site improvements; and iii) safety considerations; under
existing and future conditions, both with and without the Project. Based on this assessment, we
have concluded the following with respect to the Project:

1. Using trip-generation statistics published by the ITE* and without reduction to account
for public transportation utilization, the Project is predicted to generate approximately
134 vehicle trips on an average weekday (two-way, 24-hour volume), with 10 vehicle
trips expected during the weekday morning peak-hour and 12 vehicle trips expected
during the weekday evening peak-hour;

2. The Project will not have a significant impact (increase) on motorist delays or vehicle
queuing over Existing or anticipated future conditions without the Project (No-Build
conditions);

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

4. Lines of sight to and from the Project site driveway intersections with Woburn Street
were found to exceed the required minimum distance for the intersections to function in a
safe manner based on the appropriate approach speed along Woburn Street.

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.

Y bid 1.
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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 continue to be provided by way of the existing driveways that
intersect the south side of Woburn Street parallel to the east and west property lines, respectively.
Both driveways will continue to be shared with St. Agnes Church, with the east Project site
driveway reconfigured to serve as the entrance drive and the west Project site driveway
reconfigured to serve as the exit drive, mirroring traffic circulation within the St. Agnes Church
site which has an entrance driveway to the west of the church building and an exit driveway to the
east. The following recommendations are offered with respect to the design and operation of the
Project site driveways:

» The Project site driveways should be a minimum of 16-feet in width and will convey one-
way traffic in a clockwise direction around the apartment building. Both driveways
should include appropriate signs (“One-Way”, “Do Not Enter”, etc.) and pavement
markings at Woburn Street and within the Project site to reinforce the one-way operation
of the driveways and the circulation pattern within the site.

» Vehicles exiting the Project site should be placed under STOP-sign control with a marked
STOP-line provided. It is recommended that a STOP-sign and STOP-line be installed on
the exit drive from the Project site prior to the merge with the exit drive from St. Agnes
Church, with an additional STOP-sign and STOP-line installed on the combined exit
driveway in advance of the sidewalk along Woburn Street.

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

» Signs and landscaping to be installed along the Project site driveways, internal to the
Project site and at the Project site driveway intersections with Woburn Street should be
designed and maintained so as not to restrict lines of sight.

» Snow windrows along the Project site frontage on Woburn Street within the sight triangle
areas of the Project site driveways shall be promptly removed where such accumulations
would exceed 2.5 feet in height.

» On-street parking should be prohibited for a minimum distance of 20-feet on either side
of the Project site driveways in order to maintain the required lines of sight for the
driveways to operate in a safe manner.

Bbid 2.
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Transportation Demand Management

The Project site is situated approximately 0.3 miles east and within an approximate 6-minute
walking distance of the Reading Commuter Rail Station. This proximity offers a convenient
transportation alternative for residents of the Project over the use of single-occupancy vehicles
(SOV’s). In an effort to the encourage use of alternative modes of transportation, the following
Transportation Demand Management (TDM) measures will be implemented as a part of the
Project:

» Information regarding public transportation services, maps, schedules and fare
information will be posted in a central location;

» A “welcome packet” will be provided to new residents of the Project detailing available
public transportation services, bicycle and walking alternatives, and commuter options
available through MassRIDES’ and their NuRide program which rewards individuals that
choose to walk, bicycle, carpool, vanpool or that use public transportation to travel to and
from work;

» Residents will be made aware of the Emergency Ride Home (ERH) program available
through MassRIDES, which reimburses employees of a participating MassRIDES
employer partner worksite that is registered for ERH and that carpool, take transit,
bicycle, walk or vanpool to work;

» Pedestrian accommodations will be incorporated within the Project site consisting of a
sidewalk linking the building to sidewalk infrastructure along Woburn Street;

» A mail drop will be provided in a central location; and

» Secure bicycle parking will be provided, including both an exterior bicycle rack adjacent
to the building entrance and weather protected bicycle parking in a secure area within the
building.

With implementation of the above recommendations, safe and efficient access will be provided to

the Project site and the Project can be accommodated within the confines of the existing and
improved transportation system.
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AUTOMATIC TRAFFIC RECORDER COUNTS




Location : Woburn Street
Location : West of Temple Street
City/State: Reading, MA

Start
Time

11:15
11:30
11:45
Total
Percent

29-Jun-16

Wed __ _Morning.

DNO W2 2000222202202 20000~Cb

EB

_ Afternoon

Accurate Counts
978-664-2565

Hour Totals

Morning  Afternoon
8 202

2 189

2 230

2 274

5 376
24 378
76 391
113 202
169 152
131 99
148 50
195 26

Morning

WHEBANWO=SO_LOONO_L=SO0ANOa2_2WW

WwB
Afternoon

Hour Totals
Morning  Afternoon
8 196
3 209
4 180
1 212
6 189
27 230
148 207
286 203
335 160
246 107
177 72
197 36

Page 1

7379vOL1

Combined Totals
Morning  Afternoon

16 398

5 398

6 410

3 486

11 565
51 608
224 598
399 405
504 312
377 206
325 122
392 62
2313 4570
33.6% 66.4%



Accurate Counts Page 2

Location : Woburn Street 978-664-2565

Location : West of Temple Street

City/State: Reading, MA 7379VOL1
Start 30-Jun-16 EB Hour Totals WB Hour Totals Combined Totals
Time Thu Morning  Aflernoon  Morning  Afternoon Morning  Afternoon. Morning  Afternoon  Morning  Afternoon

12:00 6 61 2 50
12:15 4 45 7 57
12:30 4 60 2 66
12:45 3 62 17 228 1 56 12 229 29 457
01:00 0 47 2 52
01:15 2 53 3 42
01:30 0 59 3 50
01:45 1 55 3 214 1 48 9 192 12 406
02:00 2 56 2 47
02:15 0 61 1 38
02:30 0 62 0 55
02:45 2 64 4 243 2 48 5 188 9 431
03:00 1 71 1 67
03:15 0 64 2 39
03:30 0 79 1 58
03:45 1 84 2 298 3 49 7 213 9 511
04:00 0 82 1 49
04:15 1 124 2 41
04:30 2 126 2 55
04:45 4 101 7 433 2 42 7 187 14 620
05:00 12 121 6 51
05:15 7 103 3 68
05:30 6 135 4 44
05:45 6 119 31 478 14 53 27 216 58 694
06:00 12 120 17 58
06:15 22 107 43 46
06:30 28 112 57 41
06:45 26 129 88 468 57 50 174 195 262 663
07:00 26 83 68 43
07:15 29 54 88 54
07:30 21 54 96 47
07:45 44 48 120 239 83 33 335 177 455 416
08:00 34 55 84 32
08:15 41 28 91 46
08:30 45 48 99 33
08:45 44 38 164 169 87 38 361 149 525 318
09:00 46 29 93 40
09:15 38 32 72 28
09:30 35 22 47 22
09:45 34 11 153 94 37 29 249 119 402 213
10:00 36 1 49 22
10:15 42 13 65 12
10:30 50 15 44 12
10:45 53 10 181 49 47 12 205 58 386 107
11:00 51 15 46 10
11:15 59 5 42 1
11:30 56 5 53 11
11:45 63 8 229 33 54 0 195 32 424 65
Total 999 2946 1586 1955 2585 4901
Percent 25.3% 74.7% 44.8% 55.2% 34.5% 65.5%
G{‘(’)g’l 1874 5515 3024 3956 4898 9471
Percent 25.4% 74.6% 43.3% 56.7% 34.1% 65.9%

ADT ADT 7,184 AADT 7,184
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MANUAL TURNING MOVEMENT COUNTS




Accurate Counts
978-664-2565

N/S Street : Temple St/ Private Dwy File Name : 73790001
E/W Street : Woburn Street Site Code : 73790001
City/State : Reading, MA Start Date : 6/29/2016
Weather : Cloudy PageNo :1

Groups Printed- Cars - Trucks

Temple St Woburn St Driveway Woburn 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 1 0 0 0 58 2 0 0 0 0 23 0 84
07:15 AM 0 0 0 0 72 5 0 0 0 0 31 0 108
07:30 AM 4 0 0 1 73 2 0 0 0 1 24 0 105
07:45 AM 1 0 0 0 73 9 0 0 0 0 36 0 119
Total 6 0 0 1 276 18 0 0 0 1 114 0 416
08:00 AM 0 0 0 1 72 3 0 0 1 0 29 0 106
08:15 AM 1 0 1 0 83 0 0 0 0 1 55 0 141
08:30 AM 2 0 2 0 97 2| 0 0 0 0 40 il 144
08:45 AM 0 0 0 0 95 3 0 0 0 0 50 0 148
Total 3 0 3 1 347 8 0 0 1 1 174 1 539
Grand Total 9 0 3 2 623 26 0 0 1 2 288 1 955

Apprch % 75 0 25 0.3 95.7 4 0 0 100 0.7 99 0.3

Total % 0.9 0 0.3 0.2 65.2 2.7 0 0 0.1 0.2 30.2 0.1
Cars 8 0 2 0 618 24 0 0 1 2 288 0 943
% Cars 88.9 0 66.7 0 99.2 92.3 0 0 100 100 100 0 98.7
Trucks | 1 0 1 2 5 2] 0 0 0 0 0 1 12
% Trucks 11.1 0 33.3 100 0.8 7.7 0 0 0 0 0 100 1.3



Accurate Counts
978-664-2565

N/S Street : Temple St/ Private Dwy
E/W Street : Woburn Street
City/State : Reading, MA

Weather : Cloudy
Temple St Woburn St Driveway Woburn St
From North From East From South From West
Start Time Left | Thru  Right App. Total Left | Thru Right Ao Total Left| Thru Right Aog Tota) Left  Thru Right
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
08:00 AM 0 0 0 0 1 72 3 76 0 0 1 1 0 29 0
08:15 AM 1 0 1 2 0 83 0 83 0 0 0 0 1 55 0
08:30 AM 2 0 2 4 0 97 2 99 0 0 0 0 0 40 1
08:45 AM 0 0 0 0 0 95 3 98 0 0 0 0 0 50 0
Total Volume 3 0 3 6 1 347 8 356 0 0 1 1 1 174 1
% App. Total 50 0 50 03 975 2.2 0] 0 100 06 989 0.6
PHF 375 .000 .375 3751 250 894  .667 899 | .000 .000 .250 250 250 791 250
Cars 3 0 2 5 0 343 8 351 0 0 1 1 1 174 0
% Cars 100 0 667 83.3 0 988 100 98.6 0 0 100 100 100 100
Trucks 0 0 1 1 1 4 0 5 0 0 0 0 0 0 1
% Trucks 0 0 333 16.7 100 1.2 0 1.4 0 0 0 0 0 0 100
Temple St
Out In Total
9 5 14
0 1 1
8 6l 15
2/ 0 3]
1, ol 0
3 0 3
Right Thru  Left
e \ Ly
Peak Hour Data
—oww
% g :% : -~ Q
= | b bt = ‘ l P :J : =3
5 North S kol
| w-e i i : eee s
£ ol |I= b il Peak Hour Begins at 08:00 AM — 2
37 | - [=E— —3g g Qg @wsE
8 ! .'_ Cars s TR a
g_“glﬂf% Ol = | Trucks [ =
a® (@ g1 v *Pllle il lo
Rad®
I p
Left  Thru Right
0 0 1
ol o o
‘ ol ol 1
I ! .l |
0 1} 1
| l_2[| ol =2
.2 11 3
| Cut In Total
Driveway

File Name
Site Code
Start Date
Page No

App. Total

29
56
4
50
176

786

175 |

99.4 |
1
0.6

73790001

73790001
6/29/2016
2

Int. Total

106
141
144
148
539

910
532
98.7
7
1.3



Accurate Counts
978-664-2565

N/S Street : Temple St / Private Dwy File Name : 73790001
E/W Street : Woburn Street Site Code : 73790001
City/State : Reading, MA Start Date : 6/29/2016
Weather : Cloudy PageNo :4
Groups Printed- Cars
Temple St Woburn St Driveway Woburn St
From North ] From East I From South From West
Start Time Left Thru Right ! Left Thru Right | Left Thru Right | Left Thru: Right: Int. Total
07:00 AM 1 0 0 0 58 2 0 0 0 0 23 0 84
07:15 AM 0 0 0 0 72 5 0 0 0 0 31 0, 108
07:30 AM 3 0 0 0 73 2 0 0 0 1 24 0! 103
07:45 AM 1 0 0 0 72 7 0 0 0 0 36 0 116
Total 5 0 0 0 275 16 0 0 0 1 114 0! 411
08:00 AM 0 0 0 0 70 3 0 0 1 0 29 0 103
08:15 AM 1 0 1 0 82 0 0 0 0 1 55 0 140
08:30 AM 2 0 1 0 97 2 0 0 0 0 40 0 142
08:45 AM 0 0 0 0 94 3 0 0 0 0 50 0 147
Total 3 0 2 0 343 8 0 0 1 1 174 0 532
Grand Total 8 0 2 0 618 24 0 0 1 2 288 0 943
Apprch % 80 0 20 0 96.3 3.7 0 100 0.7 99.3

Total % 0.8 0 0.2

o

65.5 25 0 0 0.1 0.2 30.5



Accurate Counts
978-664-2565

N/S Street : Temple St/ Private Dwy File Name : 73790001
E/W Street : Woburn Street Site Code : 73790001
City/State : Reading, MA Start Date : 6/29/2016
Weather : Cloudy PageNo :7
) Groups Printed- Trucks
Temple St Woburn St Driveway Woburn 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 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 1 0 0 1 0 0 0 0 0 0 0 0 2
07:45 AM 0 0 0 0 1 2 0 0 0 0 0 0 3
Total 1 0 0 1 1 2 0 0 0 0 0 0 5
08:00 AM 0 0 0 1 2 0 0 0 0 0 0 0 3
08:15 AM 0 0 0] 0 1 0 0 0 0 0 0 0 1
08:30 AM 0 0 1 0 0 0 0 0 0 0 0 1 2
08:45 AM 0 0 0 0 1 0 0 0 0 0 0 0 1
Total 0 0 1 1 4 0 0 0 0 0 0 1 7
Grand Total 1 0 1 2 5 2 0 0 0 0 0 1 12
Apprch % 50 0 50 222 55.6 22.2 0 100
Total % 8.3 0 8.3 16.7 41.7 16.7 0 0 0] 0 8.3



Accurate Counts
978-664-2565

N/S Street : Temple St / Private Dwy
E/W Street : Woburn Street
City/State : Reading, MA

Weather : Cloudy

Groups Printed- Bikes Peds

Temple St I Woburn St Driveway

1 From North From East | From South

Start Time  Left Thru Right Peds Left Thru Right Peds Left Thru Right

07:00 AM 0 0 0 1 0 0 0 3 0 0 0

07:15 AM 0 0 0 2 0 0 0 0 ] 0 0

07:30 AM 0 0 0 0 0 1 0 0 0 0 0

07:45 AM 0 0 0 0 0 0 0 1 0 0 0

Total 0 0 0 3 0 1 0 4 0 0 0

08:00 AM 0 0 0 2 0 0 0 0 0 0 0

08:15 AM 0 0 0 1 0 0 0 2 0 0 0

08:30 AM 0 0 0 2 0 0 0 0 0 0 0

08:45 AM 0 0 0 1 0 0 0 0 0 0 0

Total 0 0 0 6 0 0 0 2 0 0 0
Grand Total 0 0 0 9 0 1 0 6 0
Apprch % 0 0 o 100 0 0

Total % 0 0 0 0 50 0 0

Peds
0

2

2

15

Left
0

0

0

Woburn St
From West
Thru Right
0 0
0 0
0 0
1 0
1 0
0 0
0 0
0 0
0 0
0 0
1
100
50

Peds
0

0

Esxch. Total

4

4

30

93.8

File Name
Site Code
Start Date
Page No

Inche. Talal

0
0

1

6.2

73790001

73790001

16/29/2016

10

" int. Total

4

4

32



Accurate Counts

N/S Street : Temple St/ Private Dwy
E/W Street : Woburn Street
City/State : Reading, MA

978-664-2565

Weather  : Cloudy
Temple St Woburn St Driveway Woburn St
From North From East From South From West
Start Time Left Thru Right App. Total | Left  Thru | Right AposTolal Left  Thru Right R Left Thru Right
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 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Total Volume 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0
% App. Total 0 0 0 0 100 0 0 0 0 0 100 0
PHF  .000 .000 .000 000 000 .250 .000 250 .000 .000 .000 .000 .000 250 .000
Temple St
Out In Total
[ —
(1] 1]
Right Tl"lru Left
X | Ly
Peak Hour Data
&
A - |
= ™ i ~ 3 g
u 3J North g =
A P o= =
Ec 2 P — . =] - g
_§ . » Peak Hour Begins at 07:00 AM 4*5 =) 5
= . oz Bikes Peds o - o
3|3 b TR
I N
q. s P
_Left  Thru Right
ol ol o
[ ol 0l 0l
Out In Total
Doiveway

File Name
Site Code
Start Date
Page No

App. Tolal

- = O O O

250 |

: 73790001
: 73790001
1 6/29/2016
11

Int. Total

N = = O O

.500



N/S Street : Temple St / Private Dwy

E/W Street : Woburn Street
City/State : Reading, MA

Weather

: Cloudy

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 %
Cars

% Cars

Trucks |

% Trucks

Left
1

3

10
83.3
0.8
10
100

Temple St
From North

Thru
0

0

o O O O O O ©

Right
2

0

16.7
0.2

100

Left
0

0

o O O O O © ©

Accurate Counts

978-664-2565

Groups Printed- Cars - Trucks

Woburn St
From East

Thru Right
60 2
41 2
42 1
41 2
184 7
66 3
61 5
47 0
59 0
233 8
417 15
96.5 35
34.5 1.2

416 15
99.8 100

1 0
0.2 0

Left
0

0

40
0.2

100
0
0

Driveway
From South

Thru
0

0

o O O O O O O

Right
0

0

60
0.2

100

o

0

Left
1

0

1.2
0.7

100
0
0

Woburn St
From West

Thru
96

90

76

97

359

81

82

128

102

393

752
98.8
62.1

749
99.6

3
0.4

File Name
Site Code
Start Date
Page No

Right

o O o O O O O

73790001
73790001
6/29/2016
1

Int. Total
162

136

121

143

562

154

153

177

164

648

1210

1206
99.7

0.3



Accurate Counts
978-664-2565

N/S Street : Temple St / Private Dwy File Name : 73790001
E/W Street : Woburn Street Site Code : 73790001
City/State : Reading, MA Start Date : 6/29/2016
Weather : Cloudy PageNo :2
Temple St Woburn St Driveway Woburn St
From North From East From South From West
Start Time Left Thru Right App. Total Left | Thru . Right Agp. Tols Left Thru Right Ao Tolal 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 2 0 0 2 0 66 3 69 0 0 0 0 2 81 0 83 154
05:15 PM 1 0 0 1 0 61 5 66 1 0 1 2 2 82 0 84 153
05:30 PM 0 0 0 0 0 47 0 47 1 0 1 2 0 128 0 128 177
05:45 PM 2 0 0 2 0 59 0 59 0 0 0 0 1102 0 103 164
Total Volume | 5 0 0 5, 0 233 8 241 2 0 2 4 5 393 0 398 648
% App. Total 100 0 0 0 967 33 50 0 50 13 987 0
PHF 625 .000 .000 625 000 .883 .400 873’ 500 .000 500 500 .625 .768  .000 777 915
Cars 5 0 0 5 0 232 8 240 2 0 2 4 5 393 0 398| 647
% Cars 100 0 0 100 0 996 100 996 100 0 100 100 100 100 0 100 99.8
Trucks 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1
% Trucks 0 0 0 0 0 04 0 0.4 0 0 0 0 0 0 0 0 0.2
Temple St
_Out In Total
| 13 5 18
0 | 0 | 0
13 5 18
ol 0 5
¢} 0 [¢]
0 0 5
Right Thru Left
i L
Peak Hour Data
—_l N
%53 @ 7 o]
2 EIC T PPN + 2 & _8€
[} Nonh —@ DDC)
- ) gmom E
gsgg g. ﬁﬂ-g-gi’ Peak Hour Begins at 05:00 PM ‘_~5_|N N 4 NE%
8 = Cars N o R =
= 5o IEEE Trucks ,___ ) e
5 o o 2
SN b X v v Pooo & gg
£ B8
9 1 p
Left Thru _Right
2 0 2
[ o of o
‘ 2l ol 2
|
ol [ 4l 4|
o | o | o
o —  —1
Out In Total
Diiveway




Accurate Counts
978-664-2565

N/S Street : Temple St/ Private Dwy File Name : 73790001
E/W Street : Woburn Street Site Code | 73790001
City/State : Reading, MA Start Date : 6/29/2016
Weather : Cloudy PageNo :4
Groups Printed- Cars
Temple St Woburn St Driveway Woburn St
From North From East From South From Wesl I
Start Time | Left Thru Right Left Thru i Right Left Thru Right ' Left Thru Right | Int. Total |
04:00 PM 1 0 2 0 60 2 0 0 0 1 95 0 161
04:15 PM 3 0 0 0 41 2 0 0 0 0 89 0 135
04:30 PM 1 0 0 0 42 1 0 0 1 0 75 0 120
04:45 PM 0 0 0 0 41 2 0 0 0 3 97 0 143
Total 5 0 2 0 184 7 0 0 1 4 356 0 559
05:00 PM 2 0 0 0 66 3 0 0 0 2 81 0 154
05:15 PM 1 0 0 0 60 5 1 0 1 2 82 0 162
05:30 PM 0 0 0 0 47 0 1 0 1 0 128 0 177
05:45 PM 2 0 0 0 59 0 0 0 0 1 102 0 164
Total 5 0 0 0 232 8 2 0 2 5 393 0 647
Grand Total | 10 0 2 0 416 15 2 0 3 9 749 0| 1206
Apprch % 83.3 0 16.7 0 96.5 3.5 40 0 60 1.2 98.8 I

Total % 0.8 0 0.2

o

34.5 1.2 0.2 0 0.2 0.7 62.1



Accurate Counts
978-664-2565

N/S Street : Temple St/ Private Dwy File Name : 73790001
E/W Street : Woburn Street Site Code : 73790001
City/State : Reading, MA Start Date : 6/29/2016
Weather : Cloudy PageNo :7
Groups Printed- Trucks
Temple St Woburn St Driveway Woburn 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 0 0 0 0 0 0 1 0 1
04:30 PM 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
Total 0 0 0 0 0 0 0 0 0 0 3 0 3
05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 1 0 0 0 0 0 0 0 1
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0] 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 1 0 0 0 0 0 0 0 1
Grand Total 0 0 0 0 1 0 0 0 0 0 3 0 4
Apprch % 0 100 0 0 0 100

Total % | 0 0 0 0 25 0 0 0 0 0 75 0



Accurate Counts
978-664-2565

N/S Street : Temple St/ Private Dwy
E/W Street : Wobumn Street
City/State : Reading, MA

Weather : Cloudy

Groups Printed- Bikes Peds

Temple St Woburn St Driveway

| ~ From North From East From South

Start Time | Left| Thru Right Peds Left Thru Right Peds Left Thru Right

04:00 PM 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

04:30 PM | 1 0 0 2 0 1 0 2 0 0 0

04:45 PM 0 0 0 2 0 0 0 1 0 0 0

Total 1 0 0 4 0 1 0 3 0 0 0

05:00 PM 0 0 0 3 0 0 0 2 0 0 0

05:15PM | 0 0 0 0 0 0 0 0 0 0 0

05:30 PM | 0 0 0 0 0 0 0 0 0 0 0

05:45 PM | 0 0 0 3 0 0 0 1 0 0 0

Total | 0 0 0 6 0 0 0 3 0 0 0
Grand Total | 1 0 0 10 0 1 0 6

Apprch % | 100 0 0 0 100

Total % | 25 0 0 0 25

Peds |

0

1

0

Left
0

0

1

50
25

Woburn St
From West
Thru ' Right
0 0
0 0
0 0
1 0
1 0
0 0
0 0
0 0
0 0
0 0
1 0
50 0
25 0]

Peds
0

0

0

Exclu. Tatal

0

1

10

18

26

86.7

File Name

Site Code
Start Date
Page No

Inclu

Talal

0

: 73790001
: 73790001
: 6/29/2016
10

| Int. Total

o]

1

30



Accurate Counts
978-664-2565

N/S Street : Temple St/ Private Dwy
E/W Street : Woburn Street
City/State : Reading, MA

Weather  : Cloudy

Temple St Woburn St Driveway Woburn St
From North From East From South From West
Start Time Left Thru Right Ado Tail Left Thru Right Agp. Totol Left Thru Right App, Total Left Thru ' Right
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
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 1 0 0 1 0 1 0 1 0 0 0 0 1 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Total Volume 1 0 0 | 0 1 0 1 0 0 0 0 1 1 0
% App. Total | 100 0 0 0 100 0 0 0 0 50 50 0
PHF | 250 .000 .000 250 .000 .250 .000 250 .000 .000 .000 000 250 250 .000
Temple St
Oul In Total
1 1 | 2!
0o 0 1
Right Tr}ru Lefl
ru | -
Peak Hour Data
—len]
EN + |l
il - - A 3 =5
LJ | E' Norlh ‘g M
| Y = g
= e, - = = « 3 | 5 €
% E Peak Hour Begins at 04:00 PM 2 . L. =
= = -°:§>—| Bikes Peds | | |
3 g+ FET | B
w2
-~
9 1 r
Left_ Thnu Right
ol o o
__0j 0 0
Out In Total
Driveway

File Name
Site Code
Start Date
Page No

App. Tolal

N = = O O

500 |

73790001
1 73790001
1 6/29/2016
211

Int. Total

A =2 W O O

.333



SEASONAL ADJUSTMENT DATA




Table 2.1: MassDOT Highway Division’s Statewide: 2014 Seasonal Adjustment Factors

2014 Weekday Seasonal Factors

Pactor Group Jan Feb ¥ar Apr May Jun Jul Awzg Sep Ot Nev  Dec

Group 2: Rural Major Collector, RS,
R6 & RO 1.12 1.12 1.07 0.99 0.91 090 0.86 0.86 092 093 1.01 1.05

Group 4: 495 Interstate 1.62 1.00 1.00 0.96092 089 085 083 093 096 1.01 103
Group 6: Urban Arterials, Collectors, &
Rural Arterials, U2, U3, U5, U6, R2,R3 1.03 1.01 0.96 0.92 0.91 0.90 0.92 0.92 093 092 097 097




VEHICLE TRAVEL SPEED DATA




Accurate Counts Page 1

Location : Woburn Street 978-664-2565

Location : West of Temple Street

City/State: Reading, MA 7379SPD1
EB
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
06/29/16 0 0 0 3 4 1 0 0 0 0 0 0 0 0 8
01:00 0 0 0 1 o1 0 0 0 0 0 0 0 Q 0 2
02:00 0 0 0 1 1 0 0 0 0 0 0 0 8] 4] 2
03:00 0 0 0 0 0 2 0 0 0 0 0 0 ] 0 2
04:00 0 0 0 1 2 2 0 0 0 0 0 0 0 0 5
05:00 0 2 1 8 8 4 1 0 0 0 0 0 3] 0 24
06:00 0 4] 0 14 42 18 2 0 0 0 0 0 1] 0 76
07:00 1 0 3 24 59 23 2 1 0 0 0 0 0 0 113
08:00 0 3 4 34 93 32 3 0 ] 0 0 0 0 0 169
09:00 0 1 5 35 67 21 2 0 0 0 0 0 0 0 131
10:00 1 5 8 30 65 35 4 0 1] 0 0 0 0 0 148
11:00 1 [ 8 38 1 31 6 0 0 0 0 0 4] 0 195
12 PM 1 0 4 43 110 43 1 0 0 0 0 0 (] 0 202
13:00 0 1 12 33 100 40 3 0 0 0 0 0 0 0 189
14:00 1 1 2 54 116 51 5 0 0 0 0 0 0 0 230
15:00 5 1 4 52 144 61 7 0 0 0 0 0 v} 0 274
16:00 1 0 4 66 210 S0 4 1 0 0 0 (4] 0 0 376
17:00 1 3 9 Il 218 72 ] 0 0 0 0 0 0 0 378
18:00 1 2 17 82 215 67 7 0 0 0 0 0 0 0 391
19:00 3 3 5 43 97 42 -] 1 0 0 0 0 (4] 0 202
20:00 0 1 6 28 95 20 2 0 0 0 0 0 0 0 152
21:00 2 0 4 29 52 1 1 0 0 0 0 0 0 0 09
22:00 1 0 1 8 26 13 1 0 0 4] 0 0 o 0 50
23:00 0 0 | 4 16 5 0 0 0 0 [¢] 0 0 0 26
Tolal 19 23 98 702 1850 6584 65 3 0 0 0 0 o 0 3444
Daily 15th Percentile : 27 MPH
50th Percentile : 32 MPH
85th Percentile : 36 MPH
95th Percentile : 39 MPH
Mean Speed(Average) : 33 MPH
10 MPH Pace Speed : 26-35 MPH
Number in Pace : 2552
Percent in Pace : 74.1%
Number of Vehicles > 35 MPH : 752

Percent of Vehicles > 35 MPH: 21.8%



Accurate Counts Page 2

Location : Woburn Street 978-664-2565

Location : West of Temple Street

City/State: Reading, MA 7379SPD1
EB
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
06/30/16 0 0 0 3 9 5 0 0 0 0 0 0 0 0 17
01:00 0 0 0 0 3 0 0 0 0 0 0 0 0 0 3
02:00 0 0 0 o] 2 1 1 0 0 0 0 0 0 0 4
03:00 0 0 0 0 ] 2 0 0 0 0 0 0 0 0 2
04:00 0 0 0 0 4 2 1 0 0 0 0 0 0 0 7
05:00 1 0 1 7 13 9 0 0 0 0 0 0 0 0 31
06:00 1 0 0 11 45 25 6 0 0 0 0 0 0 0 88
07:00 1 0 1 14 70 30 4 0 0 0 o] 0 0 0 120
08:00 0 0 2 32 89 38 2 1 0 0 0 0 0 0 164
09:00 0 3 6 a3 84 25 2 0 0 0 ] 0 0 0 153
10:00 ] 4 18 57 86 15 0 1 0 0 0 0 0 0 181
11:00 18 5 4 80 94 24 3 1 0 0 0 o] 0 0 229
12 PM 2 2 7 49 126 40 2 0 0 0 0 0 0 0 228
13:00 4 4 8 54 110 30 4 0 0 0 0 0 0 0 214
14:00 2 0 7 59 140 34 1 o] 0 0 0 0 0 0 243
15:00 2 0 7 60 165 54 10 0 0 0 0 0 0 0 298
16:00 3 2 9 108 235 71 4 1 0 0 0 0 0 0 433
17.00 5 9 23 92 252 89 8 0 0 0 0 0 0 0 478
18:00 1 5 10 111 243 93 5 0 0 0 0 0 0 0 468
19:00 2 2 7 51 119 52 6 0 0 0 0 0 0 0 239
20:00 ] 0 3 46 91 28 1 0 0 0 0 0 0 0 169
21:00 [¢] 1 2 30 49 12 0 0 0 0 0 0 0 0 94
22:00 0 0 1 6 34 7 1 0 0 0 0 0 0 0 49
23:.00 0 0 0 7 15 10 1 0 4] 0 0 0 0 0 33
Total 42 37 116 910 2078 696 62 4 0 0 0 0 0 0 3945
Daily 15ih Percentile : 27 MPH
50th Percentile : 32 MPH
85th Percentile : 36 MPH
95th Percentile : 39 MPH
Mean Speed(Average) : 32 MPH
10 MPH Pace Speed : 26-35 MPH
Number in Pace : 2088
Percent in Pace : 75.7%
Number of Vehicles > 35 MPH : 762
Percent of Vehicles > 35 MPH : 19.3%
G.;z:‘; 61 60 214 1612 3028 1380 127 7 0 0 0 0 0 0 7389
Overall 15th Percentile : 27 MPH
50th Percentile : 32 MPH
85th Percentile : 36 MPH
95th Percentile : 39 MPH
Mean Speed(Average) : 32 MPH
10 MPH Pace Speed : 26-35 MPH
Number in Pace : 5540
Percent in Pace : 75.0%
Number of Vehicles > 35 MPH : 1514

Percent of Vehicles > 36 MPH : 20.5%



Accurate Counts Page 3

Location : Woburn Street 978-664-2565

Location : West of Temple Street

City/State: Reading, MA 7379SPD1
WB
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
06/29/16 1 0 1 1 4 1 0 0 0 0 0 0 0 0 8
01:00 0 0 2 1 0 0 0 0 0 0 0 0 0 0 3
02:00 1 0 0 1 1 1 0 Q 0 0 0 0 0 0 4
03:00 0 0 o] 1 [ o] 0 0 0 0 0 0 0 0 1
04:00 ] 0 1 1 3 1 0 0 0 0 0 0 0 0 6
05:00 0 1 0 1 8 14 3 0 o] 0 0 0 0 0 27
06:00 0 1 0 20 64 53 8 2 0 0 0 0 0 0 148
07:00 0 1 3 43 134 92 12 1 0 0 0 0 0 0 286
08:00 2 11 14 38 134 118 15 2 1 0 0 0 0 0 335
09:00 1 9 20 51 96 55 13 1 0 0 0 [ 0 0 246
10:00 1 2 6 26 69 60 13 0 0 0 0 0 0 0 177
11:00 0 4 6 25 82 70 6 4 o] 0 0 0 0 0 197
12 PM o] 2 6 32 81 60 13 2 0 0 0 0 0 0 196
13:00 1 3 3 32 102 48 17 3 0 0 0 ] 0 0 209
14:00 3 4 4 32 86 43 7 1 0 0 0 0 0 0 180
15:00 3 2 7 26 106 56 12 0 o] 0 0 0 0 0 212
16:00 0 1 3 28 81 55 20 1 0 0 0 0 0 0 189
17:00 2 2 7 25 98 79 17 0 [ 0 0 0 0 0 230
18:00 3 2 6 16 98 65 16 1 0 0 0 0 0 0 207
19:00 0 7 20 38 80 44 1 3 ] 0 0 0 0 0 203
20:00 1 2 7 17 84 42 7 0 0 0 0 0 0 0 160
21:00 1 1 12 25 38 25 5 0 0 0 0 0 0 0 107
22:00 0 0 2 23 32 12 3 0 0 0 0 0 0 0 72
23:00 0 0 0 8 19 8 1 0 0 0 0 ] 0 0 36
Total 20 55 130 511 1500 1002 199 21 1 1] 0 0 0 0 3439
Daily 15th Percentile : 28 MPH
50th Percentile : 33 MPH
85th Percentile : 38 MPH
95th Percentile : 41 MPH
Mean Speed(Average) : 34 MPH
10 MPH Pace Speed : 31-40 MPH
Number in Pace : 2502
Percent in Pace : 72.8%
Number of Vehicies > 35 MPH : 1223

Percent of Vehicles > 35 MPH : 35.6%



Accurate Counts Page 4

Location : Woburn Street 978-664-2565

Location : West of Temple Street

City/State: Reading, MA 7379SPDA1
WB
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
06/30/16 o] 0 1 2 7 2 0 0 0 0 0 0 0 0 12
01:00 0 0 2 2 4 1 0 0 0 0 0 0 0 0 9
02:00 0 0 0 2 2 1 0 0 0 0 0 0 0 0 5
03:00 0 Q 0 1 4 1 1 0 0 0 0 0 0 0 7
04:00 1 0 0 2 1 2 1 0 0 0 0 0 0 0 7
05:00 0 1 0 5 11 8 2 0 0 0 0 0 0 0 27
06:00 4 4 9 11 64 62 19 1 0 0 0 0 0 0 174
07:00 4 6 6 45 147 104 21 2 0 0 0 0 0 0 335
08:00 4 2 4 55 183 92 21 0 0 0 0 0 0 0 361
09:00 6 5 4 40 98 78 15 3 0 0 0 0 0 0 249
10:00 15 Wi 23 26 87 4 6 0 0 0 0 0 0 0 205
11:00 6 3 13 31 86 47 9 0 0 0 0 0 0 0 195
12 PM 0 3 14 42 96 63 9 2 0 0 0 0 0 0 229
13:00 3 1 5 31 96 44 9 2 1 0 b 0 0 0 192
14:00 0 1 7 21 92 55 12 0 0 0 0 0 0 0 188
15:00 2 5 7 25 85 65 19 4 1 0 a 0 0 0 213
16:00 1 1 7 26 68 60 23 1 0 0 0 o] 0 o] 187
17:00 3 0 4 28 99 73 9 0 0 0 0 0 0 0 216
18:00 1 1 6 25 77 68 15 1 0 1 0 0 0 0 195
19:00 5 1 8 32 74 46 9 2 0 0 0 0 0 0 177
20:00 0 0 3 32 62 46 6 0 0 0 0 0 0 0 149
21:00 0 1 6 29 64 17 2 o] 0 1] 0 o] 0 0 119
22:00 0 0 1 13 29 13 2 0 0 0 0 0 0 0 58
23:00 0 0 2 _ 4 16 7 3 0 0 0 0 0 0 0 32
Total 55 42 132 530 1552 996 213 18 2 1 Q o 0 0 3541
Daily 15th Percentile : 27 MPH
50th Percenlile : 33 MPH
85th Percentile : 38 MPH
95th Percenlile 41 MPH
Mean Speed(Average) : 33 MPH
10 MPH Pace Speed 3140 MPH
Number in Pace : 2548
Percent in Pace : 72.0%
Number of Vehicles > 35 MPH : 1230
Percent of Vehicles > 35 MPH : 34.7%
GTr(a):‘:l 75 97 262 1041 3052 1998 412 39 3 1 0 0 0 0 6980
Overall 15th Percenlile 27 MPH
50th Percenlile : 33 MPH
85th Percentile : 38 MPH
95th Percentile : 41 MPH
Mean Speed(Average) : 34 MPH
10 MPH Pace Speed ! 31-40 MPH
Number in Pace : 5050
Percent in Pace : 72.3%
Number of Vehicles > 35 MPH : 2453

Percent of Vehicles > 35 MPH : 356.1%



Accurate Counts Page 5

Location : Woburn Street 978-664-2565

Location : West of Temple Street

City/State: Reading, MA 7379SPD1
EB, WB
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
06/29/16 1 0 1 4 8 2 0 0 0 ] 0 0 0 0 16
01:00 0 0 2 2 1 0 0 0 0 0 0 0 0 0 5
02:00 1 0 0 2 2 1 0 0 4] 0 0 0 0 0 6
03:00 0 0 0 1 0 2 0] 0 0 0 0 0 0 0 3
04:00 0 0 1 2 5 3 0 0 0 0 0 0 V] 0 11
05:00 0 3 1 9 16 18 4 0 0 0 0 0 0 0 51
06:00 0 1 0 34 106 71 10 2 0 0 0 0 0 0 224
07:00 1 1 6 67 193 115 14 2 0 0 0 0 0 0 399
08:00 2 14 18 72 227 150 18 2 1 0 0 0 0 0 504
09:00 1 10 25 86 163 76 15 1 0 0 0 0 0 0 377
10:00 2 7 14 56 134 95 17 0 0 0 0 0 ] 0 325
11:00 1 4 14 63 193 101 12 4 0 0 0 0 0 0 392
12 PM 1 2 10 75 191 103 14 2 0 0 0 0 0 0 398
13:00 1 4 15 65 202 88 20 3 0 0 0 Q 0 0 398
14:00 4 5 6 86 202 94 12 1 0 0 0 0 0 0 410
15:00 8 3 11 78 250 117 19 0 0 0 0 0 0 0 486
16:00 1 1 7 94 291 145 24 2 0 0 0 0 0 0 565
17:00 3 5 16 96 314 151 23 0 0 0 0 0 0 0 608
18:00 4 4 23 98 313 132 23 1 0 0 0 0 0 0 598
19:00 3 10 25 81 177 86 19 4 0 0 0 0 0 0 405
20:00 1 3 13 45 179 62 9 0 0 0 0 0 0 0 312
21:00 3 1 18 54 90 36 6 0 0 0 0 0 0 0 206
22:00 1 0 3 31 58 25 4 0 0 0 0 0 0 ] 122
23.00 0 0 1 12 a5 13 1 0 0 0 0 0 0 0 62
Tolal 39 78 228 1213 3350 1686 264 24 1 4] 0 0 0 4] 6883
Daily 15th Percentile : 27 MPH
50th Percentile : 32 MPH
85th Percentile : 37 MPH
95th Percentile : 39 MPH
Mean Speed(Average) 33 MPH
10 MPH Pace Speed : 31-40 MPH
Number in Pace : 5036
Percent in Pace : 73.2%
Number of Vehicles > 35 MPH : 1875

Percent of Vehicles > 36 MPH : 28.7%
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Location : Woburn Street 978-664-2565

Location : West of Temple Street

City/State: Reading, MA 7379SPDA1
EB, WB.
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
06/30/16 0 0 1 5 16 7 0 0 0 0 0 0 0 0 29
01:00 0 0 2 2 7 1 0 0 0 0 0 0 0 0 12
02:00 0 0 0 2 4 2 1 0 0 0 0 0 0 0 9
03:00 0 0 0 1 4 3 1 0 0 0 0 0 0 0 9
04:00 1 0 0 2 5 4 2 0 0 0 0 0 0 0 14
05:00 1 1 1 12 24 17 2 0 0 0 0 0 0 0 58
06:00 5 4 9 22 109 87 25 1 0 0 0 0 0 0 262
07:00 5 6 7 59 217 134 25 2 0 0 0 0 0 o] 455
08:00 4 2 6 87 272 130 23 1 0 ] 0 0 0 0 525
09:00 6 8 10 73 182 103 17 3 0 0 0 0 0 0 402
10:00 15 11 41 83 173 56 6 1 0 o 0 0 0 0 386
11:00 24 8 17 11 180 71 12 1 0 0 0 0 0 0 424
12 PM 2 5 21 91 222 103 11 2 0 0 0 0 0 0 457
13:00 7 5 13 85 206 74 13 2 1 0 0 0 0 0 406
14:00 2 1 14 80 232 89 13 ] 0 0 0 0 0 0 431
15:.00 4 5 14 85 250 119 29 4 1 0 0 0 o 0 511
16:00 4 3 16 134 303 131 27 2 0 o 0 0 0 0 620
17:00 8 9 27 120 351 162 17 0 0 0 0 0 0 0 694
18:00 2 6 16 136 320 161 20 1 0 1 0 0 0 0 663
19:00 7 3 15 83 193 98 15 2 0 1] 0 [o] 0 0 416
20:00 (4} 0 6 78 153 74 7 0 0 0 0 0 0 0 318
21:00 0 2 8 59 113 29 2 0 0 0 0 0 0 0 213
22:00 0 0 2 19 63 20 3 0 0 0 0 0 0 0 107
23:.00 0 0 2 11 3 17 4 0 0 0 0 0 0 0 65
Total 97 79 248 1440 3630 1692 275 22 2 1 0 0 0 0 7486
Daily 15th Percenlile : 27 MPH
50th Percentile : 32 MPH
85th Percentile : 37 MPH
95th Percenlile : 39 MPH
Mean Speed(Average) . 33 MPH
10 MPH Pace Speed ; 31-40 MPH
Number in Pace | 5322
Percent in Pace . 71.1%
Number of Vehicles > 35 MPH : 1992
Percent of Vehicles > 35 MPH : 26.6%
GTrz’t‘; 136 157 476 2653 6980 3378 539 46 3 1 0 0 0 0 14369
Overall 15th Percenlile : 27 MPH
50th Percentile : 32 MPH
85th Percenlile : 37 MPH
95th Percenlile : 39 MPH
Mean Speed(Average) : 33 MPH
10 MPH Pace Speed : 31-40 MPH
Number in Pace : 10358
Percent in Pace ; 721%
Number of Vehicles > 35 MPH * 3967

Percent of Vehicles > 36 MPH : 27.6%



PUBLIC TRANSPORTATION SCHEDULE AND FARE INFORMATIONS
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Massachusetts Bay
Transportation Authority

Commuter Rail Fares and Passes

Commuter Rail fares are based on a "Zone" and "Interzone" system, with Zone 1A servicing core
stations within the City of Boston and immediate area and Zones 1 through 10 servicing communities
in and around Greater Boston. Each Commuter Rail station's zone is identified in the chart below.

Zone Fares

"Zone fares" are based on direct travel from any outer Commuter Rail station (Zones 1 through 10) to
a Zone 1A station, including North Station, South Station and Back Bay. Your fare or pass is based on
the Zone you boarded.

For example, if you board the Lowell Line at Lowell Station (Zone 6) and disembark at
Anderson/Woburn Station (Zone 2), you would travel in five zones and would buy one single-ride
Interzone 5 ticket.

Interzone Fares

"Interzone fares" are based on travel between Commuter Rail stations outside of Zone 1A. Interzone
fares and passes are not valid for travel to Zone 1A stations, including North Station, South Station
and Back Bay Station. Interzone monthly pass and ticket fares are based on TOTAL zones "travelled"
in.

For example, if your commute includes boarding the Lowell Line at Lowell Station (Zone 6) and getting
off the train at Anderson/Woburn Station (Zone 2), you would pass through three zones and would buy
one single ride Interzone 5 ticket.

ZONE RIDE FARE MONTHLY PASS 10-RIDE PASS! CASH-ON-BOARD

1A $2.252 $84.503 $22.50 $5.25

1 $6.252 $200.254 $62.50 $9.25

Interzone 1/ $2.75 $90.25% J SU _-*i
o SRS

2 $6.752 $217.75% $67.50 $9.75 PE..EE_ Fi%ﬁ

Interzone 2 7 $3.25 $110.25°



3 $7.502 $244.25% $75.00 $10.50

Interzone 3 7 $3.50 $119.75°

4 $8.252 $263.00* $82.50 $11.25 NG
Interzone 4 7 $4.00 $130.255

i $9.252 $291.50* $92.50 $12.25

Interzone 5 / $4.50 $148.00°

6 $10.002  $318.00° $100.00 $13.00

Interzone 6 7 $5.00 $167.00°

7 $10.502  $336.50° $105.00 $13.50

Interzone 7 7 $5.50 $183.75°

8 $11.502  $363.00° $115.00 $13.50

Interzone 8 7 $6.00 $202.75°

9 $12.002  $379.50° $120.00 $15.00

Interzone 9 7 $6.50 $221.50°

10 $12.502  $398.25° $125.00 $1550 DL
Interzone 10 7 $6.50 $221.500

Seniors and Persons 50% Off Rides

with Disabilities

(Blind persons ride for free)Percentage off based on Commuter Rail single-ride fares noted above.
Requires a Senior/TAP ID or Mass Commission for the Blind ID.
10-Ride Tickets available based on 10 half fares.

Children 11 years old Free

and under
Children 11 years old and under ride free when accompanied by an adult

with a limit of two children for each adult.

Back to top

Commuter Rail Zone Chart
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1 10-Ride Ticket is available only on the mTicket mobile app.

2 A $3.00 surcharge will be added to tickets purchased onboard all trains departing from North Station,
South Station and Back Bay Station. Customers boarding Mondays through Fridays at a commuter rail
station with an MBTA ticket vending machine or an accessible ticket vendor will be charged a $3.00
surcharge when purchasing tickets onboard. For a list of these stations, click here.

3 Zone passes valid on Local Bus, Subway, and Inner Harbor Ferry.
4 Zone passes valid on Local Bus, Subway, Express Bus, and Inner Harbor Ferry.
5 Zone passes valid on Local Bus, Subway, Express Bus, and Ferries.



6 Interzone passes valid on Local bus.

7 Interzone tickets and passes are not available on our automated ticket vending machines. Interzone

tickets and passes are sold on our mTicketing app, at ticket sales offices, and at retail sales outlets.
For a list of sales locations, click here.

Back to top



W0 elquIMmMM e 9yTS-222-LT9 (ALL)
00T9-26£-008-T * 00Z€-222-LT9 Uonew.oju|

|ley J3INWWO)) (jIyJaABH » «
aun28ueIpe o
asod|3l ‘alenbs uipjuels «
aienbg uap|ey «
UOLIEIS 3ADID YBD »
uole)S POOMUIBID =
asenbg pjayarem «
Buinses
9102 ‘T AInr aAl39Ya sale) maN

uone}s Jsjual) uap|en

-jodag bBuipeay

9107 ‘z 12qwa1das - 9107 ‘GZ aunf Jawung

LEL9C]L

abueyd ajnpayos

=] 7 —ar T

“uonelS Aaipn@Q pue suciers Aemgns

00| S3|es 2Je) pue ssed yiE, S318Ipu|

Jie 1e paleno) os|e aJe sauiyoei Bspusa aiey @

T~

PL)
JUBUALIBADD
IS Jutrsig

uaplen

o
o

o0

©* f

7

OVFLHNND

CRETFERLRR
ot by

=

uopels 133U uap|e - yodaq m:_umwm hmH\wMH wu:om



qesIp Y114 5U0S.2d pue
159 SI0WES *IBPGLPILY JLIPAY O] IIGENEAL 'PITIAILY) GYL/IOIUES SINNDAY ..
510043 4B pue 5|00y3s 3] ppiu
Buuedizuied YENauY) SUAPNIS Gl B(GEYISAT ‘PIEIAILRYD 1UIPNLS SBINDAY
204) $9p11 3pIEE ay| ‘SPING ¢ BUISN J1 BUT 334 3L SIDPIOY PIEDDITYD $5INY
Puijg SNRT UE AQ PRIVEALIGIIT UIYM 232) SpLI HDPUM PUE [[ U3
sassed 120G Ut 1e JAIAWIWO3 'SNQ $52UTXD PUE *{'OW/OS) S5eg

Aepung 23s :g saquiaidag  Aepunsg 935y Ain
sAeplfoH 910z Jswwng

uone}s uaple-jodaqg Buipesy
LEL/9E L 2IN0Y

‘(' 0wi/00 DES) S5egNU JUDPMS, { OW/SSS) SNd (B0 I OW/DS p85) STEGHUN [SISSV AITYA seale papeys Aq pajesipul g 8IN0Y
OL'LS  OULS  €B05 508 -.dvimMomes
o0rls OLLS  SE0S GRS Suapnyg *J€1 10 9E| SIN0Y Uo Ajuo s yoiym dojs e woy
G178 SLZS  00'FS 002§  peogrR-use] 1yBije 1o pieoq 0] pasu NoA Ji aul| 2y) Jo pus Buipeay ¥5'6 Svi6 S 92:8 026
GUYS  SLZS  OUTS 0028 Wpusmeyd ay) ybnaiuyy sng ay) uo Aeys jsnf ‘Auessaosu j| “/§| IO p muwm h—mm ucmn Sma
TS  STES  OLS Qs piedaiieud 9L BINoY Jswyie asn shemje ues Jobusssed e Jey) os \ZL 80z 00 0801 ZZ:0L  wLIOL  60:0L 00:0L
wsuey  psuey . . PIBUSYEM Ul Jejnolio dle sdi Aepung pue Aepimes 1519 6619 09 | €16 506 S5 6b8
pey + sng - pdey o9+ M8 S18(E001 1Z:0 6029 0009 | 952 L U 1632
v $0:9 08§ . 0E:L zTL el 9L
qeSIP Yim suossad o) 3q(ssa00e a.e sasnq (1v I SSIS  8pis  IES 0519 L¥'9  LE®  LEW.
988 9, 60'S  00:S 9E'S 02§ 0Ei9 02:8 609  E0:8
ey sev vep Sty 90y 9s:¢ 68 e 1% 10:5 95:6 iv:S 28:S LES
:wm £l £5'2 mmmu mum« 017 oam« $0:5 0s:t 9gig 525 [ E0:S
dey:l  dEefL  dbet dibiL doott b dovizl dogiTt sctb By OB \Sv zbr Zew 9T
s . . . . . (154 1z 90 oz Ly 10 ESE
d2h:gl de0Ck €571 8ELL  BCLL L B0LL QOfLE . . = e = .
lvi0L SE:0L €204 SO0l S6 866 O£ ESSE_EVE _ OEE SV gl BEiE et ___8lif
v60:6 YIL0'6 VeS8 VSyie | YEE'8 WOZE  YyL8 VBO'B V008 iLe L0 S5 PLE A
£vie €ET 612 6€:C 62:2 :13¢4 80:2
aenbg aienbg uonelg uoners uoleis vojels arenbg aenbg jodag . = . - . " .
PISYSYEM UIMUEY 3A0:0 RO USPIEW | USPIEY 3ADIO YEQ UIMUBIS Ployayep Bulpesy w0z 45} sviL v0:2 (03 il EE:L
TN ALY ALY aAY  BAEe] ALY ALY SAY ALY aneeq L2 6LiL 80°L 62-1 1% 90'L 85:21
punoqIng > punoquj db5icl  dSbicl dvEigL dSziel | diSizl doviZl dOEZL dZZ:zh dok:Zh
un
NU w Nm” F\@MF dziigl dioel  SSiL o BhiLY GENLL
226 vi6 906 006 Wi OEIL 0ZHL 2R 00T
b v5:8 Vg1 0£:8 1Z:8 F48:] Z0:8 95:2 SpiL dleZL diL:el deogl  8SkL 0STLL 80:LL 9G:0L  SGv:OL €04 G204
62:L a1l oL 0s:9 £2:L (4372 €0:L 95:9 Sb:9 SSLE EPTLL vEILL €2LL SLiLL 11X ] 6L:0L  B0:01 100} 0S'6
remo mwmm owmw oomw wmmo nwww h—mw _._.mw oomm LZikL Z00LL 6S:0L  B¥0L  OVOlL 956 LP6 9E6 826 Sl6
wwum Nm”w mmnw mm”m wuum mm”w mw”w wm”w Nm”w P01 LE0L p20L ELOL SoW0L | EES €26 B0 106 0SB
ELy 651 0SE of:e | vLb S0 ZSE EKE 0E€ L LA | e R S
€2 606 O0F oviz | szE  9lE  ZOE  vsiz  obiE CLOTEINZOCINSSO] || il ana N Se-SEN/c 0
€67 6T OLE oSk | vEz €2z ZEZ €0 0Si) Svie  vEl®  SZ8 | EwE  2EE  ZEB  ELe
SpiL 621 021 60iL 001 opiL 9L 2L bEL 00L gc8 608 00°8 8 28 BO® LS
dSS:ZL dovizh dIEZTE dBLTE dOL:TL |d6ViT)  dTviZL  d6Z:Z) dEZ:ZL dOLEZ)h 108 0S.2 opiL iLg a0 852 SviL
as 6€:L oe:L o0's 5L BEL L2
dS0FL 25l @it 8Tl 0elL [de0gl  eSikL geily  OETLL OeiLb 6L ZeL  SLiL (F) Eoa 2EL el
Ghks O04L  BS0L  8E0L OSOK | wLL £00kL pSOL BpIOL Sz 0. 559 L i 002
g20r w0l 001 P96 SPE 1201 €10l v0:04  SS6 Sv6 N 2 % _wo‘ o
" . p ' ‘ = 9 N = - 95.9 9 ov9 8L FALrS £0°L <69
0y6 926 El6 80:6 006 6E6 2€6 616 €16 006 . . ; 3 ey g
Sy Ope 28 2z:8  GL'8 158 £v'8 $E8  S2B  GlLB 8¢9 8¢9 029 o_”h 20:L 189 tvi9 ?
OB £§L oL /€L 06l | SO® @S  6¥L  EbiL  OEL ollg [0'9 009 | €S8 €¥:9 €69 ST VSET
BLL L0-L 004 259 Sh9 6112 ol 2oL €G.9 St'9 o¥:5 486 0gs 29 18 408 Q00:9 .
VERIS. WIZE VBB V.08 V009 |VYE'S  VSZ'9  ViL'9  VOL9 Y009 T VS VOLIS VA0S YOO'S | VPSS YiVS  VAElS  voe'ls T
wda  Fanbs  sambg  uonels  wopEls | uonelg uonmls mierks  suendg  sdeg | seden amnbg  awnbs  uojmls uonels uopels  uopers  ammbg  mEnhg  edsg
Suigesy  play3yem PUEIS BADID YEO USPIEW | USPIEIN SA0ID NED Uipjuels piaydyeay Bugpesy |Buspeau paysyep upjueld sAouD yeQ usplep USPEW 8A0ID YBQ uijuely pauavep Buspeen
ALY ALY Iy aALY  9Aed anLIY eAlLy QALY BAU/AT  8AE3T | SAawy ALY BALLY  BAW/AT  3ABRBT ALY ALY BAILY  BALIY/AT  BABT
punogyng punoqu) punoqing punoqu|
Aepinjeg LEL/9EL Repxeapm LEL/9EL




MASSDOT CRASH RATE WORKSHEETS
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INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Reading COUNT DATE : Jun-16

DISTRICT : 4 UNSIGNALIZED : sioNALizED: [ ]
~ INTERSECTION DATA ~

MAJOR STREET : Woburn Street

MINOR STREET(S) :

Temple Street

INTERSECTION North
DIAGRAM
(Label Approaches)
PEAK HOUR VOLUMES
Total Peak
APPROACH : 1 2 3 4 5 Hourly
DIRECTION : EB WB NB SB Approach
Volume
PEAK HOURLY
VOLUMES (PM) : 398 241 4 5 648
ww . INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR: 0.090 APPROACH VOLUME 7,200
4 OF AVERAGE # OF
TOTAL # OF CRASHES : 1 ) 5 CRASHES PER YEAR ( 0.20
YEARS : A)
CRASH RATE CALCULATION : 0.08 RATE = (“(*\}'9030620)0)
Comments : Below District 4 crash rate of 0.56 for unsignalized intersection

Project Title & Date:

Transportation Impact Assessment - 7/14/16




SITE-SPECIFIC DEVELOPMENT TRAFFIC-VOLUME NETWORKS
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Transportation Impact Assessment - Proposed Residential Development - Reading, Massacluysers

LWEE.'IQDAY _EVE ING PEAK HOUR
'5:00:6:00 PM

4 E Do vz .-'

Not To Scale Figure A-1

) Wanasse & Associates, Inc. Criterion Child Enrichment Facility
ITransportat on Engineers & Planners Peak Hour Traffic Volumes

Copyright © 2016 by VAi. All Rights Reserved.
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Transportation Impact Assessmeni - Proposed Residential Development - Reading. Massachusers

(SITE)

Not To Scale Figure A-2

se & Associates, Inc. Proposed Prescott Street
Transportatson Engineers & Planners Residential Development
Peak Hour Traffic Volumes

Copyright ©® 2016 by VAL All Rights Reserved.



TRIP-GENERATION CALCULATIONS




Confidential

Institute of Transportation Engineers (ITE)
Trip Generation, 9th Edition
Land Use Code (LUC) 220 - Apartment

Average Vehicle Trips Ends vs: Dwelling Units
Independent Variable (X): 20

AVERAGE WEEKDAY DAILY
T=6.65"(X)
T=665"* 20
T =133.00
T=134 vehicle trips

with 50% (67 vpd) entering and 50% ( 67 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T=0.51*(X)

T=051* 20
T=10.20

T=10 vehicle trips

with 20% (2  vph) enteringand 80% ( 8 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

T=062*(X)

T=062" 20
T=1240

T=12 vehicle trips

with65% (8 vph) enteringand 35% (4  vph) exiting.

Vanasse & Associates, Inc.

220-UNITS Rate



JOURNEY TO WORK DATA
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CAPACITY ANALYSIS WORKSHEETS

Woburn Street at Temple Street and the West Project Site Driveway
Woburn Street at the East Project Site Driveway



Woburn Street at Temple Street and the West Project Site Driveway




2016 Existing Wkdy AM Peak

3: Driveway/Temple Street & Woburn Street /Woburn Street 7111/2016
S A R N N Y T S 4

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

Lane Configurations & & & &

Volume (vph) 1 174 1 1 347 8 0 0 1 3 0 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1906 1900 1900 1900 1900 1900 1900

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

Satd. Flow (prot) 0 2142 0 0 1809 0 0 1863 0 0 1484 0

FlIt Permitted 0.976

Satd. Flow (perm) 0 2142 0 0 1809 0 0 1863 0 0 1484 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 731 775 464 356

Travel Time (s) 16.6 17.6 10.5 8.1

Peak Hour Factor 079 079 079 09 090 09 025 025 025 038 038 038

Heavy Vehicles (%) 0% 0% 100% 100% 1% 0% 0% 0% 0% 0% 0%  33%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 222 0 0 396 0 0 4 0 0 16 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 29.4% ICU Level of Service A

Analysis Period (min) 15

Proposed Residential Development Synchro 8 Report

VAl

S:\Jobs\737NAnalysis\exam.syn



2016 Existing Wkdy AM Peak

3: Driveway/Temple Street & Woburn Street /Woburn Street 7/11/2016
Intersection
Intersection Delay, s/veh 04
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 1 174 1 1 47 8 0 0 1 3 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop  Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 79 79 90 90 90 25 25 25 38 38 38
Heavy Vehicles, % 0 0 100 100 1 0 0 0 0 0 0 33
Mymt Flow 1 220 1 1 386 9 0 0 4 8 0 8
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 394 0 0 222 0 0 619 620 221 617 616 390
Stage 1 - - - - - - 223 223 - 392 392 -
Stage 2 - - - - - - 396 397 - 225 224 -
Follow-up Headway 22 - - 31 - - 35 4 3.3 3.5 4 3597
Pot Capacity-1 Maneuver 1176 s - 932 - - 404 407 824 405 409 596
Stage 1 - - - - - - 784 723 - 637 610 -
Stage 2 - . - - - - 633 607 782 722
Time blocked-Platoon, % - - - -

Mov Capacity-1 Maneuver 1176 - - 932 - - 398 406 824 402 408 596
Mov Capacity-2 Maneuver - - - - - - 398 406 - 402 408 -
Stage 1 - - - - - - 783 722 636 609

Stage 2 - - - - - - 624 606 77 721 -
Approach EB WB ‘NB SB
HCM Control Delay, s 0 0 94 12.8
HCM LOS A B
Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR 'SBLni
Capacity (veh/h) 824 1176 - - 932 - - 480
HCM Lane V/C Ratio 0.005 0.001 - - 0.001 - - 0.033
HCM Control Delay (s) 94 8.065 0 - 8.867 0 - 128
HCM Lane LOS A A A A A B
HCM 95th %tile Q(veh) 0.015 0.003 - - 0.004 - - 0102
Notes
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
Proposed Residential Development Synchro 8 Report

VAl

S:\Jobs\7379\Analysis\exam.syn



2016 Existing Wkdy PM Peak

3: Driveway/Temple Street & Woburn Street /Woburn Street 71172016
= R N Y T 4

Lane Group EBL EBT EBR  WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations & & & O

Volume (vph) 5 393 0 0 233 8 2 0 2 5 0 0

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900

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

Satd. Flow (prot) 0 2151 0 0 1829 0 0 1928 0 0 1805 0

Flt Permitted 0.999 0.984 0.950

Satd. Flow (perm) 0 2151 0 0 1829 0 0 1928 0 0 1805 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 731 775 464 356

Travel Time (s) 16.6 17.6 10.5 8.1

Peak Hour Factor 078 078 078 08 087 087 05 050 025 063 063 0.63

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

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 510 0 0 277 0 0 12 0 0 8 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15

Proposed Residential Development Synchro 8 Report
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2016 Existing Wkdy PM Peak

3: Driveway/Temple Street & Woburn Street AWoburn Street 7/11/2016

Intersection

Intersection Delay, s/veh 0.4

Movement EBEL  EBT EBR WBL WBT WBR 'INBL NBF ' NBR =~ SBL SBT  SBR

Vol, veh/h 5 393 0 0 233 8 2 0 2 5 0 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 78 78 78 87 87 87 50 50 25 63 63 63

Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0

Mvmt Flow 6 504 0 0 268 9 4 0 8 8 0 0

Major/Minor Major1 Major2 ; Minor1 Minor2

Conflicting Flow All 21 0 0 504 0 0 789 794 504 793 789 272
Stage 1 - - - - - - 517 517 - 272 272 -
Stage 2 - - - - - - 272 217 - 521 517 -

Follow-up Headway 2.2 - - 22 - - 3.5 4 33 35 4 3.3

Pot Capacity-1 Maneuver 1298 - - 1071 - - N 323 572 309 325 772
Stage 1 - - - - - - 545 537 - 738 688 -
Stage 2 - - - - - - 738 685 - 542 537 -

Time blocked-Platoon, % = - - :

Mov Capacity-1 Maneuver 1298 - - 107 - - 310 321 572 303 323 772

Mov Capacity-2 Maneuver - - - - - - 310 321 - 303 323 .
Stage 1 - - - - - - 542 534 - 734 688 -
Stage 2 - - - - - - 738 685 - 531 534 -

Approach EB ; WB NB SB

HCM Control Delay, s 0.1 0 13.3 17.2

HCM LOS B C

Minor Lane / Major Mvmt NBLni EBL ° EBT EBR WBL WBT WBR SBLnf

Capacity (veh/h) 446 1298 - - 1071 - - 303

HCM Lane V/C Ralio 0.027  0.005 - - - - - 0.026

HCM Control Delay (s) 133 7.787 0 - 0 - = T2

HCM Lane LOS B A A A €

HCM 85th %tile Q(veh) 0.083 0.015 - 0 - - 0.081

Notes '

~: Volume Exceeds Capacity; $ : Deldy Exceeds 300 Seconds; Error : Computation Not Defined

Proposed Residential Development Synchro 8 Report
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2023 No-Build Wkdy AM Peak

3. Driveway/Temple Street & Woburn Street /Woburn Street 7/11/2016
g e T W S N B

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

Lane Configurations & & & &

Volume {vph) 1 205 1 1 39 9 0 0 1 3 0 3

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

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

Satd. Flow (prot) 0 2143 0 0 1809 0 0 1863 0 0 1484 0

Flt Permitted 0.976

Satd. Flow (perm) 0 2143 0 0 1809 0 0 1863 0 0 1484 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 731 775 464 356

Travel Time (s) 16.6 17.6 10.5 8.1

Peak Hour Factor 079 079 079 0980 09 0% 025 025 025 038 038 038

Heavy Vehicles (%) 0% 0% 100% 100% 1% 0% 0% 0% 0% 0% 0% 33%

Shared Lane Traffic (%)

Lane Group Flow {vph) 0 261 0 0 449 0 0 4 0 0 16 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 32.0% ICU Level of Service A

Analysis Period (min} 15

Proposed Residential Development Synchro 8 Report
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2023 No-Build Wkdy AM Peak

3: Driveway/Temple Street & Woburn Street /Woburn Street 7111/2016
Intersection
Intersection Delay, s/veh 0.3
Movement EBL EBT EBR WBL WBT WBR NBL NBTT ~NBR SBL S8BT =« SBR
Vol, veh/h 1 205 1 1 394 9 0 0 1 3 0 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop  Stop
RT Channelized - - None - - None - - None - - None
Storage Length . - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - 0 -
Peak Hour Factor 79 79 79 90 90 90 25 25 25 38 38 38
Heavy Vehicles, % 0 0 100 100 1 0 0 0 0 0 0 33
Mymt Flow 1 259 1 1 438 10 0 0 4 8 0 8
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 448 0 0 261 0 0 712 713 260 710 708 443
Stage 1 - - - - - - 263 263 - 445 445 -
Stage 2 - - - - - - 449 450 - 265 263 -
Follow-up Headway 22 - - 3.1 - - 35 4 33 3.5 4 3597
Pot Capacity-1 Maneuver 1123 - - 896 - - 350 360 784 351 362 555
Stage 1 - - - - - - 747 694 - 596 578 -
Stage 2 - - - - - - 593 575 745 694 -
Time blocked-Platoon, % - - - -

Mov Capacity-1 Maneuver 1123 - - 896 - - 344 359 784 349 361 555
Mov Capacity-2 Maneuver - - - - - - 344 359 - 349 361 -
Stage 1 - - - - - - 746 693 595 577

Stage 2 - - - - - - 584 574 - 740 693 -
Approach EB . WB NB SB
HCM Control Delay, s 0 0 9.6 13.7
HCM LOS A B
Minor Lane / Major Mymt NBLni EBL EBT EBR WBL WBT WBR SBLni
Capacity (veh/h) 784 1123 - - 896 - - 429
HCM Lane V/C Ratio 0.005 0.001 - - 0.001 - - 0.037
HCM Conitrol Delay (s) 96 8209 0 - 8.023 0 = 8T
HCM Lane LOS A A A A A B
HCM 95th %tile Q(veh) 0.015 0.003 - - 0.004 - 0114
Notes. | PATER
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
Proposed Residential Development Synchro 8 Report
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2023 No-Build Wkdy PM Peak

3: Driveway/Temple Street & Woburn Street /Woburn Street 7111/2016
g - T N N

Lane Group EBL .~ EBT  EBR  WBL. WBT WBR ~ NBL  NBT NBR 'SBL S8BT  SBR

Lane Configurations & & & &

Volume (vph) 5 444 0 0 269 9 2 0 2 5 0 0

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

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

Satd. Flow (prot) 0 2151 0 0 1829 0 0 1928 0 0 1805 0

Flt Permitted 0.999 0.984 0.950

Satd. Flow (perm) 0 215 0 0 1829 0 0 1928 0 0 1805 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 731 775 464 356

Travel Time (s) 16.6 17.6 10.5 8.1

Peak Hour Factor 078 078 078 08 087 087 050 050 025 063 063 083

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

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 575 0 0 319 0 0 12 0 0 8 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 37.4% ICU Level of Service A

Analysis Period (min) 15

Proposed Residential Development Synchro 8 Report
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2023 No-Build Wkdy PM Peak

3: Driveway/Temple Street & Woburn Street /Woburn Street 711112016

Intersection

Intersection Delay, s/veh 04

Movement EBL EBT EBR wBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 5 444 0 0 269 9 2 0 2 5 0 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop  Stop

RT Channelized - - None - - None - None - - None

Storage Length - - - - - = - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 78 78 78 87 87 87 50 50 25 63 63 63

Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0

Mvmt Flow 6 569 0 0 309 10 4 0 8 8 0 0

Major/Minor Major1 Major2. Minor1 Minor2

Conflicting Flow All 320 0 0 569 0 0 896 902 569 900 896 314
Stage 1 - - - - - - 582 582 - 314 314 -
Stage 2 - - - - - - 314 320 - 586 582 -

Follow-up Headway 22 - - 22 - - 35 4 3.3 3:5 4 33

Pot Capacity-1 Maneuver 1251 - - 1013 - - 263 280 525 262 282 731
Stage 1 - - - - - - 502 502 - 701 660 -
Stage 2 - - - - - - 701 656 - 500 502

Time blocked-Platoon, % s - a )

Mov Capacity-1 Maneuver 1251 - - 1013 - - 262 278 525 257 280 731

Mov Capacity-2 Maneuver - - - - - - 262 278 - 257 280 -
Stage 1 - - - - - - 498 498 - 696 660 -
Stage 2 - - - - - - 701 656 - 489 498 -

Approach EB WB B NB' SB

HCM Control Delay, s 0.1 0 14.4 19.5

HCM LOS B C

Minor Lane / Major Mvmt NBLn1  EBL EBT EBR WBL WBT WBR SBLnf

Capacity (veh/h) 393 1251 - - 1013 257

HCM Lane V/C Ratio 0.031 0.005 - - - 0.031

HCM Control Delay (s) 144 7.893 0 - 0 19.5

HCM Lane LOS B A A A C

HCM 95th %tile Q(veh) 0.094 0.015 - - 0 0.095

Notes ' B! '

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Proposed Residential Development Synchro 8 Report
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2023 Build Wkdy AM Peak

3. Driveway/Temple Street & Woburn Street /Woburn Street 7/14/12016
N - T U N A

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

Lane Configurations & & & &

Volume (vph) 1 206 0 0 39 9 5 0 4 3 0 3

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

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

Satd. Flow (prot) 0 2153 0 0 1813 0 0 1931 0 0 1484 0

Flt Permitted 0.973 0.976

Satd. Flow (perm) 0 2153 0 0 1813 0 0 1931 0 0 1484 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 731 196 464 356

Travel Time (s) 16.6 45 10.5 8.1

Peak Hour Factor 079 079 079 0980 09 09 092 092 092 038 038 038

Heavy Vehicles (%) 0% 0% 0% 0% 1% 0% 2% 2% 2% 0% 0% 33%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 262 0 0 449 0 0 9 0 0 16 0

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 31.3% ICU Level of Service A

Analysis Period (min) 15

Proposed Residential Development Synchro 8 Report
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2023 Build Wkdy AM Peak

3: Driveway/Temple Street & Woburn Street /Woburn Street 7/14/2016

Intersection

Intersection Delay, s/veh 0.5

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

Vo), vehth 1 206 0 0 395 9 5 0 4 3 0 3

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop  Stop

RT Channelized - - None - - None - None - - None

Storage Length - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - 0

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 79 79 79 90 90 90 92 92 92 38 38 38

Heavy Vehicles, % 0 0 0 0 1 0 2 2 2 0 0 33

Mvmt Flow 1 261 0 0 439 10 5 0 4 8 0 8

Major/Minor : Major1 Major2 Minor1 Minor2 _

Conflicting Flow All 449 0 0 261 0 0 71 712 261 709 707 444
Stage 1 - - - - - . 263 263 - 444 444 -
Stage 2 - - - - - - 448 449 - 265 263 -

Follow-up Headway 2.2 - - 2.2 - - 3518 4018 3.318 35 4 3597

Pot Capacity-1 Maneuver 1122 - - 1315 - - 348 358 778 352 363 554
Stage 1 - - - - - - 742 691 - 597 579 -
Stage 2 - - - - - - 590 572 745 694 -

Time blocked-Platoon, % . - - -

Mov Capacity-1 Maneuver 1122 - - 1315 - - 343 358 778 350 363 554

Mov Capacity-2 Maneuver - - - - - - 343 358 - 350 363 -
Stage 1 - - - - - - 741 690 596 579 -
Stage 2 - - - - - - 582 572 740 693 -

Approach: AT EB WB NB SB

HCM Control Delay, s 0 0 131 13.7

HCM LOS B B

Minor Lane / Major Mvmt NBLnl  EBL  EBT.  EBR WBL WBT WBR SBlLni

Capacity (veh/h) 456 1122 - - 1315 - - 429

HCM Lane V/C Ratio 0.021  0.001 - - - - - 0.037

HCM Control Delay (s) 131 8212 0 - 0 - 13.7

HCM Lane LOS B A A A B

HCM 95th %tile Q(veh) 0.066  0.003 - - 0 0.114

~: Volume Exceeds Capacity; § : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Proposed Residential Development Synchro 8 Report
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2023 Build Wkdy PM Peak

3: Driveway/Temple Street & Woburn Street /Woburn Street 7/11/2016
A T R S N E A T A4

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

Lane Configurations & & & &

Volume (vph) 5 449 0 0 289 9 5 0 3 5 0 0

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

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

Satd. Flow (prot) 0 2151 0 0 1829 0 0 1943 0 0 1805 0

Fit Permitted 0.999 0.970 0.950

Satd. Flow (perm) 0 2151 0 0 1829 0 0 1943 0 0 1805 0

Link Speed (mph) 30 30 30 30

Link Distance (ft) 731 175 464 356

Travel Time (s) 16.6 40 10.5 8.1

Peak Hour Factor 078 078 078 08 087 087 092 092 092 063 063 063

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

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 582 0 0 319 0 0 8 0 0 8 0

Sign Control Free Free Stop Stop

Intersection Summary.

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15

Proposed Residential Development Synchro 8 Report
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2023 Build Wkdy PM Peak

3: Driveway/Temple Street & Woburn Street /Woburn Street 711112016

Intersection

Intersection Delay, siveh 0.4

Maovement EBL  EBT EBR WBL WBT WBR NBL NBT NBR = SBL S8BT SBR

Vol, veh/h 5 449 0 0 269 9 5 0 3 5 0 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop  Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 78 78 78 87 87 87 92 92 92 63 63 63

Heavy Vehicles, % 0 0 0 0 0 0 2 2 2 0 0 0

Mvmt Flow 6 576 0 0 309 10 5 0 3 8 0 0

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 320 0 0 576 0 0 902 908 576 904 902 314
Stage 1 - - - - - - 588 588 - 314 314 -
Stage 2 - - - - - - 314 320 - 590 588 -

Follow-up Headway 22 - - 22 - - 3518 4018 3318 35 4 3.3

Pot Capacity-1 Maneuver 1251 - - 1007 - - 259 275 517 260 280 31
Stage 1 - - - - - - 495 496 - 701 660 -
Stage 2 - - - - - - 697 652 - 497 499

Time blocked-Platoon, % - - - -

Mov Capacity-1 Maneuver 1251 - - 1007 - - 258 273 517 257 278 731

Mov Capacity-2 Maneuver - - - - - - 258 273 - 257 278 -
Stage 1 - - - - - - 492 493 - 696 660 -
Stage 2 - - - - - - 697 852 - 490 496 -

Approach EB WB! : NB: SB

HCM Control Delay, s 0.1 0 16.6 19.5

HCM LOS c )

Minor Lane / Major Mvmt NBLnti EBL EBT EBR WBL WBT WBR SBLni

Capacity (veh/h) 318 1251 - - 1007 - - 257

HCM Lane V/C Ratio 0.027  0.005 - - - - - 0.031

HCM Control Delay (s) 166 7.893 0 - 0 - - 195

HCM Lane LOS o] A A A C

- - 0 - - 0.095

HCM 95th %tile Q(veh) 0084 0015
Notes i e ; At S
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Proposed Residential Development Synchro 8 Report
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Woburn Street at the East Project Site Driveway




2023 Build Wkdy AM Peak

6: Site Drive & Woburn Street 711112016
— v N ”~

Lane Group EBT EBR  WBL 'WBT NBL NBR

Lane Configurations b 4 i

Volume (vph) 212 1 1 404 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Satd. Flow (prot) 1861 0 0 1863 0 1863

FIt Permitted

Satd. Flow (perm) 1861 0 0 1863 0 1863

Link Speed (mph) 30 30 30

Link Distance (ft) 196 580 259

Travel Time (s) 4.5 13.2 5.9

Peak Hour Factor 092 092 092 092 092 092

Shared Lane Traffic (%)

Lane Group Flow (vph) 231 0 0 440 0 0

Sign Control Free Free  Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 25.4% ICU Level of Service A

Analysis Period (min) 15

Proposed Residential Development Synchro 8 Report
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2023 Build Wkdy AM Peak

6: Site Drive & Woburn Street 711112016

Intersection

Intersection Delay, s/veh

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 212 1 1 404 0 0

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free  Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - 0

Veh in Median Storage, # 0 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 230 1 1 439 0 0

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 232 0 672 231
Stage 1 - - - - 231 -
Stage 2 - - 441 -

Follow-up Headway - 2.218 - 3.518 3.318

Pot Capacity-1 Maneuver 1336 - 421 808
Stage 1 - - 807 -
Stage 2 - 648

Time blocked-Platoon, % - -

Mov Capacity-1 Maneuver 1336 - 421 808

Mov Capacity-2 Maneuver - - 421 -
Stage 1 - 807
Stage 2 - - - - 647

Approach EB WB NB

HCM Control Delay, s 0 0 0

HCM LOS A

Minor Lane / Major Mvmt NBEn1 ©~ EBT EBR ~ WBL WBT

Capacity (veh/h) 0 1336

HCM Lane V/C Ratio + - 0.001 -

HCM Control Delay {s) 0 7.697 0

HCM Lane LOS A A A

HCM 95th %tile Q(veh) + 0.002 -

Notes -

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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2023 Build Wkdy PM Peak

6: Site Drive & Woburn Street 711/2016
—- 2 ”

Lane Group. EBT EBR WBL WBT NBL NBR

Lane Configurations B q r

Volume (vph) 452 5 3 278 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1800 1900

Satd. Flow (prot) 1861 0 0 1863 0 1863

Flt Permitted

Satd. Flow (perm) 1861 0 0 1863 0 1863

Link Speed (mph) 30 30 30

Link Distance (ft) 175 801 144

Travel Time (s) 4.0 13.7 3%3

Peak Hour Factor 092 092 092 092 092 092

Shared Lane Traffic (%)

Lane Group Flow {vph) 496 0 0 305 0 0

Sign Control Free Free  Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 27.4% ICU Level of Service A

Analysis Period (min) 15

Proposed Residential Development Synchro 8 Report
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2023 Build Wkdy PM Peak

6: Site Drive & Woburn Street 711112016

Intersection

Intersection Delay, siveh

Movement EBT  EBR. WBL WBT NBL NBR

Vol, veh/h 452 5 3 278 0 0

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free  Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0

Veh in Median Storage, # 0 - 0 0 -

Grads, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 491 5 3 302 0 0

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 497 0 803 494
Stage 1 - - - - 494 -
Stage 2 - - 309 -

Follow-up Headway - 2218 3.518 3.318

Pot Capacity-1 Maneuver - 1067 353 575
Stage 1 - - 613 -
Stage 2 : = 745

Time blocked-Platoon, % -

Mov Capacity-1 Maneuver 1087 352 575

Mov Capacity-2 Maneuver - - - - 352 -
Stage 1 - 613
Stage 2 - - 743

Approach EB WB NB

HCM Control Delay, s 0 0.1 0

HCM LOS A

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 0 1067 -

HCM Lane V/C Ratio + - 0.003 -

HCM Control Delay (s) 0 - 8384 0

HCM Lane LOS A A A

HCM 85th %tile Q(veh) + 0.009 -

Notes S ) D A _ 438 PO W e e

~* Volume Exceeds Capacity; $ : Detay Exceeds 300 Seconds; Error : Computation Not Defined -
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