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INTRODUCTION

This document represents an Addendum to the Traffic Impact Study completed in August 2009 for the
West Acton Village Ecology Project. This Addendum identifies revisions to the August project program
and potential changes in traffic and parking impacts as a result of the revised project program. The
revised project program is summarized below:

Previous Project Program Current Project Program Change
e Retail - 8,576 SF 14,000 SF +5,424 SF
e Restaurant ~ 57 seats 67 Seats + 10 seats
- o Office — 17,761 SF 15,000 SF - 2,661 +/-
e Existing #541' - 3,275 SF #541' ~ 3,275 SF 0
e Cultural Space weekday - 50 seats 20 seats (off-site occupants) - 30 seats
o Cultural Space nights/weekends
300 seats 200 seats -100 seats
e 72 on-site parking spaces 71 on-site parking spaces - 1 parking space
e 20 new on-street parking spaces 20 new on-street parking spaces 0

While the total project footprint and size (approximately 46,000 square feet) will remain the same, the
sizes of the project components have been revised. The retail component will increase by roughly 5,000
square feet and the restaurant will increase by 10 seats. These increases will be more than off-set by the
reduction of 100 seats for the cultural space on nights and weekends and 30 seats during weekdays.

Table 1 below summarizes the differences in vehicle trip generation between the previous and current
project programs.

Table 1 - Difference in Project Vehicle Trip Generation

Without Event With Event
AM Pk Hr | PM Pk Hr Daily AM Pk Hr | PM Pk Hr Daily
Previous Project Program 97 130 1.166 a7 198 1526
Current Project Program 89 116 1188 89 144 1,416
Difference -8 -14 +22 -8 -54 -110

Table 1 shows that the new project program will generate fewer trips than the previous project program
for all conditions and time periods, except the daily trips without event, which is a marginal increase.
Because the peak hour vehicle trips for the new project program are less than the previous project
program, the analysis results presented in the August Traffic Impact Study are conservatively high.
Therefore, the traffic impacts for the new project program will be less during peak periods. Because the

' #541 Massachusetts Avenue is already constructed and permitted for occupancy and parking. However, because it was not
occupied at the time of the traffic counts conducted for this study it was included for trip generation purposes.
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impacts of the new program will be less than the previous program, the traffic analysis was not
recalculated.

Table 2 summarizes the differences in project parking demand between the previous program and the
new program.

Table 2 - Difference in Project Parking Demand

Peak Period Pre\IIDicr)cL:sraPrr:ject Currr)erQ;rF;rmoject Change
Friday 1 pm (no event) 08 106 +8
Friday 6 pm (no event) 58 66 +8
Friday 6 pm (with event) 120 84 -36
Friday 7 pm (with event) 218 156 -62
Saturday Midday (with event) 216 156 -60

Table 2 shows the new project program would generate 8 more parked vehicles during the Friday peak
hour (without an event) than the previous project program. The additional parking demand will continue to
be met by available on-street spaces. With an event, the new project will generate between 36 and 62
fewer parked vehicles than the previous project. The preliminary parking plan documented in the August
Traffic Impact Study will continue to be adequate to accommodate parking demand for all project
conditions.

Analysis results show that the new project program will result in lower overall traffic and parking
generation than the previous program. Consequently, project-related impacts are less than those
documented in the August Traffic Impact Study. The intersection capacity analyses were not re-calculated
since the new peak hour project trip generation is less than the previous calculations.

The transportation mitigation measures identified in the August Traffic Impact Study have not been
changed for the new project (includes off-site traffic, parking, and pedestrian, mobility and safety
improvements).

The revised Executive Summary and Project Generated Traffic (1.1) and Parking (1.2) sections have
been revised and are included in their entirety below to present a comprehensive assessment. The
remainder of the August Traffic Impact Study is still relevant for the new project and has not been revised.
The revised trip generation and parking calculations are included in the Appendix of this Addendum.
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EXECUTIVE SUMMARY

This Traffic Impact Study has been prepared by AECOM Technical Services, Inc. to evaluate the
proposed West Acton Village Ecology (WAVE) project. 537 Mass Avenue LLC's applicant proposes to
develop a mixed-use project along the north side of Massachusetts Avenue (Route 111) in West Acton,
Massachusetts. The project site is bounded by Spruce Street to the west, an intermittent brook to the
east, and Massachusetts Avenue (Route 111) to the south. Figure 1 shows the project site location. The
proposed project will total approximately 46,000 square feet consisting of the following components:

Retail — 14,000 SF

Restaurant — 67 seats

Office — 15,000 SF

Existing #5412 - 3,275 SF

Cultural Space weekday - 20 seats (off-site occupants)
Cultural Space nights/weekends — 200 seats

71 on-site parking spaces

20 new on-street parking spaces

The following summarizes the findings of the study:

» ltis understood that there are currently mobility and safety issues for all users (motorists,
pedestrians, and bicyclists) in the West Acton area, particularly along Massachusetts Avenue.
The proposed project recognizes these issues and has addressed these by identifying
improvement measures and including them as part of the overall project (see next bullet).

* The section of Massachusetts Avenue east of Spruce Street fronting the project site would be
redesigned as part of the proposed project. The roadway would be redesigned to be consistent
with the village operating environment currently in place near Spruce Street. This section would
include on-street parking on the north side of Massachusetts Avenue, new parking for Gardner
Field playground on the south side, and pedestrian/traffic calming facilities which would slow
traffic and provide a safer environment for both pedestrians and motorists. The improvements to
Massachusetts Avenue would include the following benefits:

- Provide new sidewalks, a new crosswalk, and handicap ramps that will improve pedestrian
circulation, safety and access to Gardner Field playground:

- Provide new on-street parking that will increase parking supply in the area and improve
safety for vehicles parked at the playground:

- Extend village characteristics eastward by providing on-street parking, narrowing lanes, and
pedestrian amenities that will calm traffic, reduce speeds, improve pedestrian visibility and
safety, and eliminate the passing zone east of the project site;

~ Provide safety improvements at the intersection of Spruce Street/Kinsley Road:;

- Improve access management by eliminating four existing driveways; and

- Provide access to existing parking that previously had no direct access to Massachusetts
Avenue.

To implement these mobility and safety measures on Massachusetts Avenue the Town of Acton
will need to acquire jurisdiction over this section of roadway from MassHighway. The Town will

2 #541 Massachusetts Avenue is already constructed and permitted for occupancy and parking. However, because it was not
occupied at the time of the traffic counts conducted for this study it was included for trip generation purposes.
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need to request a state highway layout Discontinuance® from MassHighway. Once the town
accepts jurisdiction, it can request a reduction of the posted speed limit on Massachusetts
Avenue in the project vicinity.

Traffic volume data collected shows that Massachusetts Avenue currently carries approximately
13,000 vehicles per day with over 800 vehicles in the AM peak hour (8-9 AM) and over 1,000
vehicles in the PM peak hour (5-6 PM).

A review of accident data (2004-2007) reveals that the intersection of Massachusetts
Avenue/Central Street has a crash rate (1.11) that exceeds the MassHighway average. The crash
rates at the other three intersections are below the MassHighway average. Mitigation measures
for Massachusetts Avenue/Central Street are noted below.

Parking surveys (on-street and off-street) show that there is excess parking available in the study
area at peak weekday (Friday) and Saturday periods. At least 24 on-street parking spaces are
currently available at any time in the study area. Off-street parking spaces are abundantly
available.

Currently all study intersections operate acceptably overall (Level of Service D or better) in both
the AM and PM peak hours. However, some intersection movements experience delay and
queuing. Traffic volumes were increased by 0.5% for 10 years to develop a 2018 No-Build
condition. All study intersections will continue to operate acceptably overall in both peak hours,
but the Central Street southbound left-turn movement will deteriorate to Level of Service F asa
result of background traffic volume increases.

Without an event, the proposed project is expected to generate just under 600 vehicles (1,188
trips) daily with 89 vehicles occurring during the weekday AM peak hour and 116 vehicles
occurring during the PM peak hour. With a weeknight event, the project would generate roughly
700 vehicles (1,416 trips) daily with 144 vehicles occurring the PM peak hour. Events will usually
occur only on weekday evenings and weekends. It is important to note that trip generation
estimates are maximums assuming full occupancy of all project components and does not
assume any walk trips from the surrounding neighborhood. As a result, the vehicle trip generation
estimates are considered conservatively high and are expected to be lower during typical
operations.

The addition of project-generated vehicles to the roadway network will not change Level of
Service at any study intersection.

The project site driveways on Massachusetts Avenue and Spruce Street will serve all traffic
movements. The driveways will operate at acceptable Levels of Service (D or better) during all
peak hours. Adequate minimum stopping sight distance is provided at both driveways.

The site driveways and roadways meet the town’s dimensional requirements and will provide
adequate turning radii to accommodate single-unit trucks.

The proposed project parking supply will generally be adequate to accommodate project parking
demand without an event or a below capacity event. With a sold-out event, the project will require
additional parking spaces to meet demand. This demand will be met by sharing off-street parking
spaces with nearby town and privately-owned facilities. The project proponent has begun -

* Massachusetts General Laws — State Highways — Chapter 81, Section 12.
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discussions with private owners to reach agreements to secure overflow parking for larger events.

The use of shared-parking is consistent with the state’s Smart Growth initiatives which encourage

use of existing infrastructure facilities, and is desirable for an economically sustainable and
aesthetically appealing village environment.

In addition to the changes to Massachusetts Avenue proposed as part of the project, the
proponent has proposed the following measures to improve transportation conditions in the study
area:

Provide two connected access driveways on Massachusetts Avenue and Spruce Street that
will prevent overloading of any one access driveway;

Work with Town of Acton to accept the portion of Massachusetts Avenue under
MassHighway jurisdiction as a town roadway and begin the Discontinuance process with
MassHighway. Request a speed study by MassHighway to lower the posted speed limit on
Massachusetts Avenue when the project is completed:;

Eliminate one parking space on the north side of Massachusetts Avenue east of Spruce
Street to improve sight distance for motorists;

Provide a curb extension on the northwest corner of Massachusetts Avenue and Spruce
Street to improve sight lines for vehicles exiting Spruce Street, make pedestrians more visible
and reduce the crosswalk distance across Massachusetts Avenue. In addition, thermoplastic
material will be installed at the crosswalks to improve visibility;

Adjust signal timings at the intersection of Massachusetts Avenue/Central Street to reduce
delay for the southbound Central Street left-turn movement and improve safety for turning
vehicles;

Develop and implement a Traffic and Parking Management Plan to contro! parking and traffic
during events. The plan should include the distribution of parking information and maps,
agreements made with others to share parking for events, and provide parking and traffic
personne! if necessary to direct motorists.

In summary, the transportation system in the study area can accommodate the proposed project.
The recommended measures would improve existing deficiencies and mitigate potential impacts from the
proposed project.

5 PROJECT 104310
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1 Future Build Conditions

In order to assess the potential impact of the project on traffic conditions in the study area, vehicle trips
associated with the proposed project were estimated and distributed onto the roadway network. These
vehicle trips were then added to the Future No-Build traffic volumes to form the Future Build traffic
volumes for the weekday morning and afternoon peak hours. Peak parking conditions were evaluated for
weekday afternoon, evening, and Saturday midday conditions.

For the No-Build condition, the current configuration of Massachusetts Avenue in the study area was
assumed. For the Build condition, the following improvements on Massachusetts Avenue were assumed
as part of the proposed project:

* 9 90-degree parking spaces on the south side of Massachusetts Avenue;
e 11 parallel parking spaces on the north side of Massachusetts Avenue; and
* New pedestrian crosswalk connecting the project site with the Gardner Field playground.

Figure 1 shows the project site plan.
1.1 Project Generated Traffic

The Institute of Transportation Engineers (ITE) Trip Generation manual (8th ed., 2008) was used to
estimate trip generation characteristics for specific components of the proposed project. Vehicle trips
associated with the office, retail, and restaurant components were estimated using ITE trip rates for daily
and weekday AM and PM peak hours. The weekday AM and PM peak hours are the most critical periods
for trip generation for the proposed land uses and also represent the highest hourly vehicular volume on
the surrounding roadway network. The weekend trip generation characteristics are significantly lower for
the office use and therefore, were not evaluated. Events would mostly occur at night when traffic volumes
are low.

The ITE Land Use Codes #710-General Office Building, #814-Specialty Retail, and #932-High-Turnover
(Sit-Down) Restaurant were used. The following units were used for trip generation calculations:

* Retail - 14,000 square feet (SF) of gross leasable area
o Office — 15,000 SF of gross floor area
e Restaurant - 67 seats

It is important to note that much of the unrented areas of the project serve as lobby and circulation for the
200-seat cultural space and are included in the trip generation for this component as is discussed below.
It is also noted that the office space trip generation estimate includes the existing/permitted 541
Massachusetts Avenue building (3,275 SF). This building was included in the trip generation calculations
because it was not occupied when the traffic counts were conducted for this study (March and June 2008
and February 2009).

The ITE trip rates provide a baseline for the vehicular trip generation. However, adjustments were made
to account for internal capture and pass-by trips. In this case, internal capture accounts for trips made to
the retail stores by persons who are already on-site for other uses (office and restaurant). These trips are
considered “internal trips” and will not generate additional vehicular traffic on the surrounding roadway
network. The Trip Generation Handbook, An ITE Recommended Practice (Institute of Transportation
Engineers, March 2001) contains data and guidelines for the assessment of internal site trips. The
“Internal Capture Rate” contained in the Trip Generation Handbook ranges from 28% to 41%, which is
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likely too high for a relatively small project. For this analysis, 10% was used as the internal capture rate to
account for the internal trips of the retail component.

Pass-by trips are vehicles that are already on the roadway network and divert from their final destination
to stop at a store, etc. Pass-by trips make up a large component of vehicle trips for uses such as gas
stations, fast-food restaurants, and retail. A pass-by capture rate of 20% was used for the retail
component of this project, which is typical for a development project of this scale. The pass-by adjustment
does not reduce the number of vehicle trips entering and exiting the project driveways.

Trip generation estimates for the cultural space components of the project were based on proposed

programs and schedules for these uses. Information for these uses was provided by the project |
proponent. The following program assumptions were used to estimate the vehicle trips generated by the ’
proposed 200-seat cultural space:

Weekday:

e Activities/events start at 7 PM |
200 visitors per event (100% seats occupied) ,
2 visitors per vehicle |
20 cast/crew/workers
2 cast/crew/workers per vehicle
4 delivery vehicles per day (8 trips)

Traffic Peak Hours:

e 8-9 AM and 5-6 PM on a weekday
No/few vehicle trips enter/exit the cultural space in the AM peak hour
25% of visitor vehicles arrive at the cuitural space in PM peak hour
All the 20 cast/crew/workers arrive at the cultural space in PM peak hour
No delivery vehicles enter/exit the cultural space in the PM peak hour

The weekday cultural space component of the project would be used for a variety of uses that may
include senior citizens classes, art/theater classes, yoga classes, gallery/display, and other small group
activities. The daytime schedule would begin no earlier than 9:00 AM, so it would not generate any/few
trips in the AM peak hour. The on-site office tenants would use the community space for meetings,
classes, etc. Four daily delivery trips are assumed for the cultural space. '

Project trip generation is summarized in Table 3. With no event, the proposed project is estimated to
generate roughly 1,100 daily vehicle trips with 89 occurring during the AM peak hour and 116 during the
PM peak hour. With an event, the project would generate roughly 1,400 daily vehicle trips with 89 in the
AM peak hour and 144 in the PM peak hour. It is important to note that the trip generation estimates are
maximums assuming full occupancy of all project components and a sold-out event. In reality, many non-
vehicular trips are expected to be generated from the neighborhood (walk, bike, etc.). As a result, the
vehicle trip generation estimates are considered conservatively high and are expected to be lower during
typical operations. The complete trip generation calculations are contained in the attached Appendix.

8 PROJECT 104310
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Table 3 Project Trip Generation Summary
Weekday Morning Peak Hour Weekday Afternoon Peak Hour Daily
(vehicle trips) (vehicle trips) Trips
Entering Exiting Total Entering Exiting Total Total
15,000 SF of General Office Building’ 42 6 48 8 40 48 360
14,000 SF of Specialty Retaif’ 8 8 16 24 31 55 636
Internal Trips (10% of Specialty Retail ] ] ]
Trips) 1 1 2 -2 -3 -5 -64
5 " : ;
Pgss by Trips (20% of Specialty Retail 2 2 4 5 5 10 128
Trips)
Specialty Retail-New Vehicle Trips 5 5 10 17 23 40 444
67 Seats High-Tumover (Sit-Down) 5
Restaurant Vehicle Tn'psg 16 15 31 16 12 28 324
ZQ Seats of Cultural Space (weekday off- 0° 0° 0® 0° 0° 0° 60°
site)
New Site-Generated Vehicle Trips
(without Event) 63 26 89 41 75 116 1,188
200 Seats of Cultural Space
(nights/weekends) Vehicle Trips® 0 0 0 35 0 35 228
New Site-Generated Vehicle Trips
(with Event) 63 26 89 69 75 144 1,416

" Based on ITE LUC 710 - General Office Building (trips include the Existing 541 space which is 3,275 SF)
% Based on ITE LUC 814 — Specialty Retail
* Based on ITE LUC 932 - High-Turnover (Sit-Down) Restaurant

Based on assumptions (see Appendix for details)
57 of the trips are assumed to arrive before the event, thereby reducing entering restaurant trips to 9 (16-7)
é Weekday use would not occur during peak hours

17
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1.2 Parking

The proposed project parking supply meets the Town of Acton parking requirements. Analysis was
conducted to evaluate the project parking supply and demand and the impact of project parking on the
existing public supply in the study area. Parking supply data collected for the Existing Conditions section
was used for this analysis.

Parking was evaluated for the following future project conditions:

Friday 1PM without event
Friday 6 PM without event
Friday 6 PM with event
Friday 7 PM with event
Saturday midday with event

A total of 91 new parking spaces, which include 71 off-street parking spaces and 20 on-street parking
spaces (along Massachusetts Avenue), will be provided as part of the project. Considering the 3 existing
parking spaces in the project area (near the playground), the net new parking supply is 88 spaces.
Parking demand calculations did not include the existing 541 Massachusetts Avenue building on-site
because it already includes permitted parking spaces in existing lots.

Parking demand was estimated based on rates published in the Institute of Transportation Engineers,
Parking Generation, 3rd Edition, 2004. Parking rates are provided by land use code for specific uses
including Shopping Center (Land use Code #820); Office Building (#701); and High-Turnover (Sit-Down)
Restaurant. Peak parking demand estimates were made for these project components using the rates for
weekdays and Saturday. Adjustments to the peak parking rates were made to account for persons
making multi-purpose trips within the project facility (internal capture) and for variation in parking demand
by time of day. Data published in the Institute of Transportation Engineers, Transportation Planning
Handbook, 2nd Edition, 1999 was used to adjust for time of day variation. Parking demand calculations
are provided in the Appendix.

Table 4 summarizes the peak parking demand for the project compared with the proposed project parking
supply. For analysis purposes it is assumed that the 17 net new on-street parking spaces would be used
by project tenants and visitors, as well as playground users. During the week, the highest project parking
demand without an event (106 vehicles) will occur at 1 PM on Friday. This assumes that the office, retail,
restaurant, and daytime cultural space components are all fully occupied, which represents a
conservative condition. Under this assumption there would be a project parking deficit of 18 parking
spaces. This small deficit will be accommodated by available existing on-street spaces in the area (24
available at 1 PM on Friday). At 6 PM without an event the project will experience a surplus of 22 on-site
spaces.

With an event, the project would generate a parking demand of 84 vehicles at 6 PM on a weekday,
assuming a 7 PM start. This would result in a project parking surplus of 4 on-site spaces.

On Friday at 7 PM and Saturday midday with a capacity event the project would generate a demand for
156 vehicles. This results in a project parking deficit of 68 spaces, which will be accommodated as
described below.

Table 5 shows the project parking demand compared with available parking spaces in a two-block radius
from the project. The table shows that even with project parking demand, parking utilization will remain
below capacity overall (41% to 77% utilized on Friday and 83% utilized on Saturday). It is understood that
overall parking demand on a Saturday evening even with an event will be well below capacity. While

10 PROJECT 104310
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parking demand is below capacity in the overall area, not all of the private off-street spaces will be
available to accommaodate project parking. Agreements will need to be reached with the town and/or
private property owners to use parking spaces for events. These spaces would function as shared-
parking spaces in that they would be available for event parking and would not coincide with the normal
parking demand of the facility.

The project proponent has begun discussions with the town and several private property owners in the
area as to the potential availability of shared-parking considerations. This information has been used to
develop a preliminary parking plan to accommodate vehicles for events. Table 6 summarizes the
components of the preliminary parking plan.

Table 6 shows that the project peak parking demand assuming a capacity event can be accommodated
within the study area. In addition to the proposed new on-site (71) and on-street parking spaces (17 net
new), the following facilities within a two-block radius are identified to accommodate event parking:

General on-street parking;

Parking lot for Office of Michael Rosenfeld;

Acton Municipal parking lot (west of Central St., south of Mass Ave.);
West Acton Baptist Church (west of Central St., south of Mass Ave.);
Office parking lot (west of central St., north of Mass Ave.); and

Other facilities (ongoing discussions).

Agreements will be made with these and other facilities as needed to share use of their parking facility (or
portion of) to satisfy parking demand. There is also a possibility of providing a shuttle service between
elementary school parking lots when the schools are not in session. The parking calculations do not
assume a shuttle service.

As part of the project, a Traffic and Parking Management Plan will be developed to manage traffic for
large events. Elements of a plan are discussed in the Recommendations section of this report.

The changes to Massachusetts Avenue proposed as part of the project would improve parking conditions
in the area. Currently there are three undesignated off-street parking spaces for the Gardner Field
playground on the south side of Massachusetts Avenue. Often motorists park on-street in this area with
one tire on the road and the other tire on the curb/sidewalk. This creates an unsafe condition for with
vehicles traveling on Massachusetts Avenue. As part of the project, 9 off-street 90-degree spaces are
proposed on the south side of Massachusetts Avenue in the vicinity of the playground within the public
right of way. These spaces will improve the operation and safety for vehicles parking for the playground
and for the village in general.

11 PROJECT 104310
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Table 4 Summary of Project Peak Hour Parking Demand
Project Generated Peak Parking Demand Project On Site
Site Net Peak
Peak Period ) Event Event Cultural New Parking
Rgtall Office | Restaurant Cast/Crew | Visitors Space Total Parking Surplus/
Supply Deficiency
Friday 1pm 38 38 20 0 0 10 106 88 18
(no event)
Friday 6pm 30 11 15 0 0 10 66 88 +22
(no_event)
Friday 6pm
(with event) 30 11 8 10 25 0 84 88 +4
Friday 7pm
(with event) 34 4 8 10 100 0 156 88 -68
Saturday Midday 37 0 9 10 100 0 156 88 58
with event)
Table 5 Summary of Future Study Area Peak Hour Parking
Existing Parking Supply w/o schools Project Site [ Total Parking Peak Parking Demand Pegk
Peak Period Net New Supply P_a_rqug
On-Street | Off-Street Total Parking | w/o schools || Study Area | Project Total Utllg/a)tlon
0
Friday at 1pm o
(no event) 65 260 325 88 413 210 106 316 77%
Friday at 6m 65 260 325 88 413 104 66 170 41%
no event)
Friday at 6pm o,
(with event) 65 260 325 88 413 104 84 188 46%
Friday at 7pm 65 260 325 88 413 80 156 236 57%
(with event)
Saturday Mid-day 65 260 325 88 413 185 156 341 83%
(with event)
Table 6 Preliminary Parking Plan with Event’
Project General . . West
! Parking | On-Street Project Pro;e_ct OMR | Municipal Central Acton 7 Tot_al %
Peak Period aoroe | On-Street | On--Site 3 4 St. .ot |Others’| Parking
Demand || Availability Supply? | Supol Spaces Lot Office® Baptist Full
Office PRy pply Church® Supply
Friday 6pm o
(with event) 84 49 17 71 26 23 15 26 16 243 35%
Friday 7pm 156 53 17 71 26 23 15 | 26 | 16 | 247 | 63%
(with event)
Saturday Midday 156 27 17 71 26 23 15 | 26 | 16 | 221 | 71%
(with event)

! Assumes 100% occupancy of 200 seats.
20 parking spaces — 3 existing at playground = 17 net new spaces.
® Private lot, Office of Michael Rosenfeld, parking off of Spruce Street. Includes 5 spaces for Building Trade Shop.
Acton lot west of Central St. and south of Mass Ave,
anate lot west of Central St. and north of Mass Ave.
® Lot west of Central St. and south of Mass Ave.

" Ongoing discussions with other business owners.
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Project Site Parking Utilization
Friday at 1pm (No Theater Event)

Project Generated Peak Parking Demand
Retail (14,000 SF):
3.02° (Parked Vehicles/1,000 SF) x 14,000 SF x 90%"” = 38 Parked Vehicles

Office (15,000 SF):
2.84° (Parked Vehicles/1,000 SF) x 15,000 SF x 90% = 38 Parked Vehicles

Restaurant (67 Seats):
0.33° (Parked Vehicles/Seat) x 67 Seats x 90% = 20 Parked Vehicles

Community Space (20 to 40 seats) = 10 Parked Vehicles

Total Peak Parking Demand = 38 + 38 + 20 + 10 = 106 Parking Spaces

Project Site Net New Parking Supply
New off-street parking spaces in the project site = 71 Parking Spaces
New on-street parking spaces = 20 Parking Spaces
Existing off-street parking spaces in the project site = 3 Parking Spaces
(Playground)
Project site net new parking supply = 71 + 20 — 3 = 88 Parking Spaces

On Site Peak Parking Utilization
= Project Site Net New Parking Supply — Project Generated Peak Parking
Demand = 88 Space Supply — 106 Parked Vehicles = -18 Space Deficit

“ Average peak period parking demand (Land Use Code: 820). *Parking Generation”, 3™ Edition, Institute of Transportation
Engineers, 2004. p200.

* Assume 10% parked vehicles are “internal vehicles" (already on site).

¢ Average peak period parking demand (Land Use Code: 701). “Parking Generation”, 3 Edition, Institute of Transportation
Engineers, 2004. p173.

? Percent of peak demand. “Transportation Planning Handbook ", 2™ Edition, Institute of Transportation Engineers, 1999. p526.
* Average peak period parking demand (Land Use Code: 932). “Parking Generation”, 3™ Edition, Institute of Transportation
Engineers, 2004. p276.

! Assume 10% parked vehicles are “internal vehicles” (already on site).
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Project Site Parking Utilization
Friday at 6pm WITHOUT Theater Event

Project Generated Peak Parking Demand
Retail (14,000 SF):

3.02% (Parked Vehicles/1,000 SF)x14,000 SFx80%? x90%° = 30 Parked Vehicles

Office (15,000 SF):
2.84“ (Parked Vehicles/ 1,000 SF) x15,000 SF x25%° = 11 Parked Vehicles

Restaurant (67 Seats):
0.33 (Parked Vehicles/Seat) x67 Seats x70%°% = 15 Parked Vehicles

Community Space (20 to 40 seats) 10 Parked Vehicles

Total Peak Parking Demand =30 + 11 + 15+ 10 = 66 (Parking Spaces)

Project Site Net New Parking Supply
New off-street parking spaces in the project site = 71 Parking Spaces
New on-street parking spaces = 20 Parking Spaces
Existing off-street parking spaces in the project site = 3 Parking Spaces
(Playground)

Project site net new parking supply = 71 + 20 — 3 = 88 Parking Spaces

On Site Peak Parking Utilization

= Project Site Net New Parking Supply — Project Generated Peak Parking
Demand = 88 Space Supply — 66 Parked Vehicles = +22 Space Surplus

* Average peak period parking demand (Land Use Code: 820). “Parking Generation”, 3" Edition, Institute of Transportation
Engineers, 2004. p200.

* Percent of peak demand, “Transportation Planning Handbook”, 2™ Edition, Institute of Transportation Engineers, 1999. p526
¢ Assume 10% parked vehicles are “internal vehicles” (already on site).

“* Average peak period parking demand (Land Use Code: 701). “Parking Generation”, 3" Edition, Institute of Transportation
Engineers, 2004. p173.

¢ Percent of peak demand. “Transportation Planning Handbook”, 2™ Edition, Institute of Transportation Engineers, 1999, p526.
! Average peak period parking demand (Land Use Code: 932). “Parking Generation”, 3" Edition, Institute of Transportation
Engineers, 2004. p276.

& Percent of peak demand. *Transportation Planning Handbook ™', 2™ Edition, Institute of Transportation Engineers, 1999. p326
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Project Site Parking Utilization
Friday at 6pm with Theater Event

Project Generated Peak Parking Demand
Retail (14,000 SF):
3.02° (Parked Vehicles/1,000 SF)x14,000 SFx80%” x90%¢ = 30 Parked
Vehicles

Office (15,000 SF):
2.84% (Parked Vehicles/1,000 SF) x15,000 SF x25%° = 11 Parked Vehicles

Restaurant (67 Seats):
0.33 (Parked Vehicles/Seat) x67 Seats x70%€ x50%" = 8 Parked Vehicles

Theater (200 Seats):
20 cast/crew over driving age, 2 cast/crew per vehicle, so parking demand = 10
Parked Vehicles
25% visitor vehicles arrive at the theater in PM peak hour (2 visitors per
vehicle), so parking demand = (200+2)x25% = 25 Parked Vehicles

Total Peak Parking Demand =30 + 11 + 8 + 10 + 25 = 84 (Parking Spaces)

Project Site Net New Parking Supply
New off-street parking spaces in the project site = 71 Parking Spaces
New on-street parking spaces = 20 Parking Spaces
Existing off-street parking spaces in the project site = 3 Parking Spaces
(Playground)
Project site net new parking supply =71 + 20 — 3 = 88 Parking Spaces

On Site Peak Parking Utilization
= Project Site Net New Parking Supply — Project Generated Peak Parking
Demand = 88 Space Supply — 84 Parked Vehicles = +4 Space Surplus

“ Average peak period parking demand (Land Use Code: 820). ' Parking Generation”, 3 Edition, Institute of Transportation
Engineers, 2004. p200.

* Percent of peak demand. *Transportation Planning Handbook", 2" Edition, Institute of Transportation Engineers, 1999, p526
¢ Assume 10% parked vehicles are “internal vehicles" (already on site).

! Average peak period parking demand (Land Use Code: 701). *Parking Generation”, 3" Edition, Institute of Transporiation
Engineers, 2004. p173.

¢ Percent of peak demand. “Transportation Planning Handbook”, 2 Edition, Institute of Transportation Engineers, 1999. p526.
! Average peak period parking demand (Land Use Code: 932). “Parking Generation”, 3 Edition, Institute of Transportation
Engineers, 2004. p276.

€ Percent of peak demand. *Transportation Planning Handbook”, 2 Edition, Institute of Transportation Engineers, 1999. p526
* Assume 50% of patrons will be theater show patrons.
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Project Site Parking Utilization
Friday at 7pm with Theater Event

Project Generated Peak Parking Demand
Retail (14,000 SF):
3.02% (Parked Vehicles/1,000 SF) x14,000 SF x90%” x90%° = 34 Parked
Vehicles

Office (15,000 SF):
2.84% (Parked Vehicles/ 1,000 SF) x15,000 SF x10%° = 4 Parked Vehicles

Restaurant (67 Seats):
0.3¥ (Parked Vehicles/Seat) x 67 Seats x75%€ x50%" = 8 Parked Vehicles

Theater (200 Seats):
20 cast/crew over driving age, 2 cast/crew per vehicle, so parking demand =
10 Parked Vehicles
200 visitors per show (2 visitors per vehicle), so parking demand = (200+2) =
100 Parked Vehicles

Total Peak Parking Demand = 34 + 4 + 8 + 10+ 100 = 156 Parking Spaces

Project Site Net New Parking Supply
New off-street parking spaces in the project site = 71 Parking Spaces
New on-street parking spaces = 20 Parking Spaces
Existing off-street parking spaces in the project site = 3 Parking Spaces
(Playground)

Project site net new parking supply = 71 + 20 — 3 = 88 Parking Spaces

On Site Peak Parking Utilization

= Project Site Net New Parking Supply — Project Generated Peak Parking
Demand = 88 — 156 = -68 Space Deficiency

“ Average peak period parking demand (Land Use Code: 820). “Parking Generation”, 3" Edition, Institute of Transportation
Engineers, 2004. p200.

b Percent of peak demand. “Transportation Planning Handbook ™, 2" Edition, Institute of Transportation Engineers, 1999. p526
¢ Assume 10% parked vehicles are “internal vehicles” (already on site).

¢ Average peak period parking demand (Land Use Code: 701). “Parking Generation”, 3 Edition, Institute of Transportation
Engineers, 2004. pl173.

¢ Percent of peak demand. * Transportation Planning Handbook", 2™ Edition, Institute of Transportation Engineers, 1999. p526.
7 Average peak period parking demand (Land Use Code: 932). “Parking Generation", 3™ Edition, Institute of Transportation
Engineers, 2004. p276.

£ Percent of peak demand. “Transportation Planning Handbook”, 2™ Edition, Institute of Transportation Engineers, 1999. p526
b Assume 50% of patrons will be theater show patrons.



= Project Site Parking Utilization
Mid-day on Saturday with Theater Event

% ‘ Project Generated Peak Parking Demand
Retail (14,000 SF):
E 2.97% (Parked Vehicles/1,000 SF)x14,000 SF x90%? = 37 Parked Vehicles

Office (15,000 SF):
No parking demand = 0 Parked Vehicles

Restaurant (67 Seats):
0.35° (Parked Vehicles/Seat) x67 Seats x80%? x50%° = 9 Parked Vehicles

Theater (200 Seats):
20 cast/crew over driving age, 2 cast/crew per vehicle, so parking demand =
10 Parked Vehicles
200 visitors per show (2 visitors per vehicle), so parking demand = (200+2) =
100 Parked Vehicles

Total Parking Demand: 37+ 0+ 9 + 10 + 100 = /56 Parking Spaces

Project Site Net New Parking Supply
New off-street parking spaces in the project site = 71 Parking Spaces
New on-street parking spaces = 20 Parking Spaces
Existing off-street parking spaces in the project site = 3 Parking Spaces
(Playground)

Project site net new parking supply = 71 + 20 - 3 = §8 Parking Spaces

On Site Peak Parking Utilization

= Project Site Net New Parking Supply — Project Generated Peak Parking
Demand = 88 — 156 = -68 Space Deficiency

[

“ Average peak period parking demand (Land Use Code: 820). “Parking Generation”, 3" Edition, Institure of Transportation
Engineers, 2004. p201.

b Assume 10% parked vehicles are” internal vehicles” (already on site).

¢ Average peak period parking demand. “Parking Generation", 3 Edition, Institute of Transportation Engineers, 2004, p278.

“ Percent of peak demand, “Transportation Planning Handbook ", 2™ Edition, Institute of Transportation Engineers, 1999. p326..
* Assume 50% of patrons will be theater show patrons.
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EXECUTIVE SUMMARY

This Traffic Impact Study has been prepared by AECOM Technical Services, Inc. to evaluate the
proposed West Acton Village Ecology (WAVE) project. 537 Mass Avenue LLC'’s applicant proposes to
develop a mixed-use project along the north side of Massachusetts Avenue (Route 111) in West Acton,
Massachusetts. The project site is bounded by Spruce Street to the west, an intermittent brook to the
east, and Massachusetts Avenue (Route 111) to the south. Figure 1 shows the project site location. The
proposed project will total approximately 46,000 square feet consisting of the following components:

Retail — 8,576 SF

Restaurant — 57 seats

Office — 17,761 SF

Existing Office #541' - 3,275 SF
Community Space®
Theater/Auditorium — 300 seats
72 on-site parking spaces

20 on-street parking spaces

The following summarizes the findings of the study:

e ltis understood that there are currently mobility and safety issues for all users (motorists,
pedestrians, and bicyclists) in the West Acton area, particularly along Massachusetts Avenue.
The proposed project recognizes these issues and has addressed these by identifying
improvement measures and including them as part of the overall project (see next bullet).

e The section of Massachusetts Avenue east of Spruce Street fronting the project site would be
redesigned as part of the proposed project. The roadway would be redesigned to be consistent
with the village operating environment currently in place near Spruce Street. This section would
include on-street parking on the north side of Massachusetts Avenue, new parking for Gardner
Field playground on the south side, and pedestrian/traffic calming facilities which would slow
traffic and provide a safer environment for both pedestrians and motorists. The improvements to
Massachusetts Avenue would include the following benefits:

- Provide new sidewalks, a new crosswalk, and handicap ramps that will improve pedestrian
circulation, safety and access to Gardner Field playground;

- Provide new on-street parking that will increase parking supply in the area and improve
safety for vehicles parked at the playground;

- Extend village characteristics eastward by providing on-street parking, narrowing lanes, and
pedestrian amenities that will calm traffic, reduce speeds, improve pedestrian visibility and
safety, and eliminate the passing zone east of the project site;

- Provide safety improvements at the intersection of Spruce Street/Kinsley Road:;

- Improve access management by eliminating four existing driveways; and

- Provide access to existing parking that previously had no direct access to Massachusetts
Avenue.

' #541 Massachusetts Avenue is already constructed and permitted for occupancy and parking. However, because it was not
occupied at the time of the traffic counts conducted for this study it was included for trip generation purposes.

2 The number of occupants will vary depending on use and schedule. While there will be a range of uses, this study assumes a
maximum use scenario that is discussed in the Section 3.2.

1 PROJECT 104310
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To implement these mobility and safety measures on Massachusetts Avenue the Town of Acton
== will need to acquire jurisdiction over this section of roadway from MassHighway. The Town will
% need to request a state highway layout Discontinuance® from MassHighway. Once the town
""" accepts jurisdiction, it can request a reduction of the posted speed limit on Massachusetts
Avenue in the project vicinity.

- e Traffic volume data collected shows that Massachusetts Avenue currently carries approximately
13,000 vehicles per day with over 800 vehicles in the AM peak hour (8-9 AM) and over 1,000
vehicles in the PM peak hour (5-6 PM).

e Areview of accident data (2004-2007) reveals that the intersection of Massachusetts
— Avenue/Central Street has a crash rate (1.11) that exceeds the MassHighway average. The crash
rates at the other three intersections are below the MassHighway average. Mitigation measures
for Massachusetts Avenue/Central Street are noted below.

e Parking surveys (on-street and off-street) show that there is excess parking available in the study
area at peak weekday (Friday) and Saturday periods. At least 24 on-street parking spaces are
currently available at any time in the study area. Off-street parking spaces are abundantly
available.

» Currently all study intersections operate acceptably overall (Level of Service D or better) in both
the AM and PM peak hours. However, some intersection movements experience delay and
queuing. Traffic volumes were increased by 0.5% for 10 years to develop a 2018 No-Build
condition. All study intersections will continue to operate acceptably overall in both peak hours,
but the Central Street southbound left-turn movement will deteriorate to Level of Service F as a
result of background traffic volume increases.

» Without a theater event, the proposed project is expected to generate over 500 vehicles (1,100
trips) daily with 97 vehicles occurring during the weekday AM peak hour and 130 vehicles
occurring during the PM peak hour. With a weeknight theater event, the project would generate
over 750 vehicles (1,500 trips) daily with 198 vehicles occurring the PM peak hour. Theater
events will usually occur only on weekday evenings and weekends. It is important to note that trip
generation estimates are maximums assuming full occupancy of all project components and does
not assume any walk trips from the surrounding neighborhood. As a result, the vehicle trip
generation estimates are considered conservatively high and are expected to be lower during
typical operations.

e The addition of project-generated vehicles to the roadway network will not change Level of
Service at any study intersection.

¢ The project site driveways on Massachusetts Avenue and Spruce Street will serve all traffic
movements. The driveways will operate at acceptable Levels of Service (D or better) during all
peak hours. Adequate minimum stopping sight distance is provided at both driveways.

* The site driveways and roadways meet the town’s dimensional requirements and will provide
adequate turning radii to accommodate single-unit trucks.

* Massachusetts General Laws — State Highways — Chapter 81, Section 12.

2 PROJECT 104310
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e The proposed project parking supply will generally be adequate to accommodate project parking
demand without a theater event. With a sold-out theater event, the project will require additional
parking spaces to meet demand. This demand will be met by sharing off-street parking spaces
with nearby town and privately-owned facilities. The project proponent has begun discussions
with private owners to reach agreements to secure parking for theater events. The use of shared-
parking is consistent with the state’s Smart Growth initiatives which encourage use of existing
infrastructure facilities, and is desirable for an economically sustainable and aesthetically
appealing village environment.

¢ In addition to the changes to Massachusetts Avenue proposed as part of the project, the
proponent has proposed the following measures to improve transportation conditions in the study
area:

Provide two connected access driveways on Massachuselts Avenue and Spruce Street that
will prevent overloading of any one access driveway;

- Work with Town of Acton to accept the portion of Massachusetts Avenue under
MassHighway jurisdiction as a town roadway and begin the Discontinuance process with
MassHighway. Request a speed study by MassHighway to lower the posted speed limit on
Massachusetts Avenue when the project is completed:;

- Eliminate one parking space on the north side of Massachusetts Avenue east of Spruce
Street to improve sight distance for motorists;

- Provide a curb extension on the northwest corner of Massachusetts Avenue and Spruce
Street to improve sight lines for vehicles exiting Spruce Street, make pedestrians more visible
and reduce the crosswalk distance across Massachusetts Avenue. In addition, thermoplastic
material will be installed at the crosswalks to improve visibility;

- Adjust signal timings at the intersection of Massachusetts Avenue/Central Street to reduce
delay for the southbound Central Street left-turn movement and improve safety for turning
vehicles;

- Develop and implement a Traffic and Parking Management Pian to control parking and traffic
during events. The plan should include the distribution of parking information and maps,
agreements made with others to share parking for events, and provide parking and traffic
personnel if necessary to direct motorists.

In summary, the transportation system in the study area can accommodate the proposed project.
The recommended measures would improve existing deficiencies and mitigate potential impacts from the
proposed project.

3 PROJECT 104310
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1.0 INTRODUCTION

537 Mass Avenue LLC proposes to develop a mixed-use project along the north side of Massachusetts
Avenue (Route 111) in West Acton, Massachusetts. The proposed West Acton Village Ecology (WAVE)
project site is bounded by Spruce Street to the west, and intermittent brook to the east, and
Massachusetts Avenue (Route 111) to the south. Figure 1 shows the project site location. The proposed
project will total approximately 46,000 square feet consisting of the following components:

Retail - 8,576 SF

Restaurant — 57 seats

Office — 17,761 SF

Existing Office #541* — 3,275 SF
Community Space®
Theater/Auditorium — 300 seats

The section of Massachusetts Avenue east of Spruce Street fronting the project site would be redesigned
as part of the proposed project (see Figure 6). The roadway would be redesigned to be consistent with
the village operating environment currently in place west of Spruce Street. This section would include on-
street parking on the north side of Massachusetts Avenue, new parking for Gardner Field playground on
the south side, and pedestrian/traffic calming facilities which would slow traffic and provide a safer
environment for both pedestrians and motorists. The proposed 90-degree on-street parking on the south
side at the Gardner Field playground would increase parking supply in this area and improve safety for
vehicles parked at the Gardner Field playground.

This report includes a review of the existing traffic and roadway conditions, forecasts background traffic
growth within the study area, estimates the additional traffic and parking generated by the proposed
development project, and estimates the potential impact of the project on the local transportation network.
This report was conducted in accordance with local, state and industry standards.

* #541 Massachusetts Avenue is already constructed and permitted for occupancy and parking. However, because it was not
occupied at the time of the traffic counts conducted for this study it was included for trip generation purposes.

* The number of occupants will vary depending on use and schedule. While there will be range of uses, this study assumes a
maximum use scenario that is discussed in the Section 3.2.
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2.0 EXISTING CONDITIONS

This section summarizes the existing transportation operating conditions in the project sfudy area. The
following were evaluated:

e Study roadways and intersections;
e Traffic Volume;

Accident history;

Pedestrian facilities;

Parking conditions; and

e Intersection capacity analysis.

AECOM staff conducted inventories in the study area to record existing roadway geometry, traffic control
devices, parking, and general observations of roadway operating characteristics. The study area
intersections include:

e Massachusetts Avenue (Route 111) at Spruce Street and Kinsley Road;
e Massachusetts Avenue (Route 111) at Central Street;

e Massachusetts Avenue (Route 111) at Windsor Avenue; and

e Arlington Street at Spruce Street.

21 Study Roadways

Massachusetts Avenue (Route 111) is an urban arterial roadway that runs in an east-west direction
through the Town of Acton. The MBTA Fitchburg Commuter Rail line intersects Massachusetts Avenue
between Spruce Street and Central Street. In the vicinity of the project site, Massachusetts Avenue
provides one travel lane in each direction, and sidewalks are provided along the north side of
Massachusetts Avenue to the east of Arlington Street, and along the south side of Massachusetts
Avenue. The roadway width varies from 47 feet to 26 feet (depending on on-street parking) within the
project study area. Figure 2 shows the existing layout of Massachusetts Avenue in the study area.

The project parcels have been rezoned by the Town of Acton as a village business zone. Most of
Massachusetts Avenue (Route 111) fronting the WAVE project is under MassHighway jurisdiction. The
jurisdictional line is located near the west end of the project; therefore a short section of Massachusetts
Avenue within the project area is under Town of Acton jurisdiction. The posted speed limits on
Massachusetts Avenue in the project vicinity are 40 MPH eastbound and 30 MPH westbound. On-street
parking is currently prohibited along the MassHighway section of Massachusetts Avenue. Parking is
allowed on the south side of Massachusetts Avenue between Spruce Street and Central Street, and
along the north side of the roadway between Spruce Street and the MassHighway jurisdictional line.
There are three off-street parking spaces for the Gardner Field playground on the south side of
Massachusetts Avenue. In the vicinity of the project site, passing is allowed for westbound traffic only in
the section under MassHighway's jurisdiction.

Central Street is a local roadway that runs in a north-south direction between Route 2 and Main Street
(Route 27). It generally provides one travel lane in each direction. The posted speed limit on Central
Street is 30 MPH in both directions. In the vicinity of the project site, sidewalks are provided along both
sides of the roadway, and on-street parking is prohibited on both sides.

Arlington Street is a local roadway that runs in a northeast-southwest direction between Newtown Road
and Marian Road. The MBTA Fitchburg commuter rail line runs across Arlington Street between Spruce
Street and Central Street. Arlington Street provides one travel lane in each direction. Sidewalks are
located on both sides of Arlington Street to the west of Spruce Street, and along the south side of the
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Be) VIN U0V IsoMm

(BE) spooprory “*ou] ‘plejuesoy [9BYSIA JO 30II0 SYL Hr02=, 1 ETVOS S198SNYIESSEA “U0I0Y
¢ an31g SNOILLIANOD DNILSIXH QZe[[IA UOIOY ISOM
AONAAV SLLASNHOVSSVIA

JANIA

v SILISAHOYSSYN | TR

N\\\.HDQ&




|

Tt

m

[

AECOM West Acton Village Ecology Project-Traffic Impact Study
August 2009 537 Mass Avenue LLC

roadway to the east of Spruce Street. The posted speed limits are 20 MPH eastbound and 25 MPH
westbound. On-street parking is prohibited on both sides of the roadway.

Spruce Street is a local roadway that runs in a north-south direction north of Massachusetts Avenue,
paralleling the MBTA line to the west. Spruce Street provides one travel lane in each direction. In the
vicinity of the project site, the posted speed limit on Spruce Street is 20 MPH in both directions. On-street
parking is allowed on the east side of the roadway between Arlington Street and Massachusetts Avenue.
In the project site area, a sidewalk is provided along the west side of Spruce Street.

Kinsley Road is a local roadway that runs in a north-south direction between Massachusetts Avenue and
its terminus to the south. Kinsley Road provides one travel lane in each direction, and there is no posted
speed limit. No sidewalk is provided along either side of the street, and on-street parking is prohibited
along both sides.

Windsor Avenue is a local roadway that runs in a north-south direction between Massachusetts Avenue
and Central Street to the south. Windsor Avenue provides one travel lane in each direction, and the
posted speed limit is 30 MPH in the southbound direction. There is no posted speed limit for the
northbound direction. In the vicinity of the project site, sidewalks are provided along both sides of the
street. On-street parking is allowed on the west side of the street between Massachusetts Avenue and
Pearl Street.

2.2 Intersection Characteristics

Massachusetts Avenue at Central Street. Central Street intersects Massachusetts Avenue to form a
signalized four-way intersection. The intersection is located approximately 400 feet west of the MBTA
railroad crossing on Massachusetts Avenue. The Massachusetts Avenue eastbound approach provides
two travel lanes; an exclusive left-turn lane and a shared through/right turn lane. The storage length for
the exclusive left turn lane is approximately 100 feet. A No-Turn-On-Red sign is posted to control the
eastbound right turn movement. The Massachusetts Avenue westbound approach also provides two
westbound travel lanes; an exclusive left-turn lane and a shared through/right-turn lane. The exclusive
left-turn lane is provided for approximately 160 feet. The Central Street southbound approach to this
intersection consists of one 17-foot wide general purpose travel lane. This lane width is provided from the
intersection at Massachusetts Avenue to Arlington Street, approximately 50 feet. The Central Street
northbound approach provides one 18-foot wide general purpose travel lane. The northbound and
southbound approaches are wide enough to allow through vehicles to pass by turning vehicles.

The signal consists of three phases:

e Massachusetts Avenue eastbound and westbound approaches;
e Central Street northbound and southbound approaches; and
* An exclusive pedestrian phase (push button actuated).

Painted crosswalks are provided across each leg of this intersection to accommodate the pedestrian
movements during the exclusive phase.

Massachusetts Avenue at Spruce Street and Kinsley Road. Spruce Street and Kinsley Road intersect
Massachusetts Avenue to form an unsignalized four-way intersection. The intersection is located
approximately 210 feet east of the MBTA railroad crossing on Massachusetts Avenue. The
Massachusetts Avenue eastbound approach provides one 12-foot wide general purpose travel lane, and
the westbound approach provides one 20-foot wide general purpose travel lane. The Spruce Street
southbound approach provides one 15-foot wide general purpose travel lane, while the Kinsley Road
northbound approach provides one 10-foot general purpose travel lane. Vehicular traffic on southbound
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Spruce Street and northbound Kinsley Road is under STOP sign control. Striped crosswalks are provided
across Spruce Street, Kinsley Road, and the west leg of Massachusetts Avenue.

Arlington Street at Spruce Street. Spruce Street intersects Arlington Street to form an unsignalized
four-way intersection under All-Way STOP sign control. This intersection is located approximately 200
feet east of the MBTA railroad crossing on Arlington Street. Both the Arlington Street eastbound and
westbound approaches provide one 12-foot wide general purpose travel lane. The Spruce Street
southbound approach provides one 11-foot general purpose travel lane, and the northbound approach
provides one 14-foot general purpose travel lane. Striped crosswalks are provided across the west leg of
Arlington Street and the north leg of Spruce Street.

Massachusetts Avenue at Windsor Avenue. Windsor Avenue intersects Massachusetts Avenue on the
south to form an unsignalized T-intersection. The Massachusetts Avenue eastbound approach provides
one 17-foot wide general purpose travel lane, and the westbound approach provides one 15-foot wide
general purpose travel lane. The Windsor Avenue northbound approach provides one 13-foot general
purpose travel lane. The northbound vehicular traffic is under STOP sign control. Striped crosswalks are
provided across the east leg of Massachusetts Avenue and the north leg of Windsor Avenue.

MBTA Commuter Rail At-Grade Crossings (Fitchburg Line). As previously mentioned, the MBTA
Fitchburg Commuter Rail line intersects both Massachusetts Avenue and Arlington Street. Both locations
are controlled with gates and flashers for the vehicular traffic when a train travels through. During the AM
peak commuting hours, the inbound trains arrive around every 20 minutes, and the outbound trains arrive
every 30 to 50 minutes. The reverse is the case during the PM peak commuting hours.

23 Existing Traffic Volume Data

Traffic volume data were collected to assess the operational characteristics within the study area. The
existing daily two-way traffic volumes on Massachusetts Avenue (Route 111), east of the proposed site
driveway (525 Massachusetts Avenue) were recorded by an Automatic Traffic Recorder (ATR) machine.
ATR counts were conducted over a 48-hour period between Wednesday, March 26 and Thursday, March
2008, and between Wednesday, February 25 and Thursday, February 26, 2009. The ATR data are
summarized in Table 1.

9 PROJECT 104310
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Table 1 Average Weekday Daily Traffic Volumes — Massachusetts Avenue (Route 111) East
of Proposed Site Driveway
Average AM Peak Hour PM Peak Hour
Daily
Traffic Peak Traffic K- Dir. Peak Traffic K- Dir.
Volume Hour Volume Factor ' Dist. 2 Hour Volume Factor ’ Dist. 2
February 2009 | 12,780 | 00— 868 6.8 B3%EB | 015~ 1,052 8.2 53% WB
y ' 9:00 AM : 6:15 PM : :
8:00- o 5:00-
March 2008 13,255 9:00 AM 897 6.8 62%EB | o o'om 1,105 83 53% WB
Difference 475 -29 -53
(-3.6%) (-3.2%) (-4.8%)

' Percentage of daily traffic during the peak hour
? Directional Distribution

As indicated in Table 1, during the weekday AM peak hour traffic volumes on Massachusetts Avenue
were heavier in the eastbound direction. During the PM peak hour, the westbound directional distribution
was slightly higher. The counts also show that the daily and peak hour traffic volumes along
Massachusetts Avenue has decreased by 3 to 5 percent in the last year. The decrease in traffic volume is
consistent with others areas in the state and is most likely in response to the economic downturn.

Manual Turning Movement Counts (TMC'’s) were conducted at the four study area intersections during
the peak weekday commuting hours. The TMC's at the intersection of Massachusetts Avenue/Windsor
Avenue were conducted on Tuesday June 3, 2008 between the hours of 7:00-9:00 AM and 4:00-6:00 PM,
and the TMC's at the other three intersections were conducted on Thursday March 27, 2008 also
between the hours of 7:00-9:00 AM and 4:00-6:00 PM. Based on the ATR and TMC’s, it was determined
that the morning peak hour generally occurs from 8:00-9:00 AM and the afternoon peak hour generally
occurs from 5:00-6:00 PM. Turning movement estimates were made for the driveway of the Office of
Michael Rosenfeld at Spruce Street for the AM and PM peak hours. Estimates were made based on the
number of parking spaces and land use.

To determine if any of the data needed to be adjusted to account for seasonal fluctuation within the area,
MassHighway seasonal data were researched. The MassHighway seasonal data revealed that traffic
volume data collected during the months of March and June are three and ten percent higher,
respectively than average month conditions. Based on this, the observed volumes were not adjusted.
This provides a conservative (or above average) 2008 analysis condition.

Due to data collection on different days, traffic volumes were balanced between intersections where
necessary. The 2008 existing weekday morning and afternoon peak hour traffic volumes are shown on
Figure 3. The complete traffic count data are contained in Appendix A.
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2.4 Accident Data

Accident records were obtained from MassHighway for all study intersections for the four most recent
years on record (2004-2007). Table 2 summarizes the crash history at each study area intersection over
the four-year period. Crash rates were calculated per MassHighway methodology at each study
intersection. The crash rates consider the number of accidents at each location, as well as the number of
vehicles traveling through each intersection. The crash rate worksheets are contained in Appendix B. The
most recent rates published by MassHighway indicate that the statewide average crash rate is 0.66 for
unsignalized intersections and 0.87 for signalized intersections. The District 3 (which includes the Town
of Acton) average crash rates are 0.79 for unsignalized intersections and 0.84 for signalized intersections.

As shown in Table 2, the crash rate (1.11) at the signalized intersection of Massachusetts Avenue {Route
111)/Central Street is higher than the average value for the state and District 3. At this location, the
majorities of crashes were angle-type crashes, and occurred during the midday period. It is likely that
these are due to the number of conflicting turning movements at this signalized intersection. The crash
rate at other intersections is below the statewide and District 3 averages.
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25 Parking Conditions

AECOM assessed the existing on-street and off-street public and private parking supply and demand
within a two-block radius of the project site. The existing number of available parking spaces were
identified and recorded within the study area. The areas included the parking lots at the Gates School and
Douglas School. Figures 4 and 5 show the locations and type of the parking spaces inventoried.

Tables 3 and 4 show the number of available parking spaces in the study area by facility. There are a
total of 446 parking spaces (65 on-street and 381 off-street) in the two-block study area surveyed.

Parking accumulation surveys were performed by AECOM staff on Saturday, June 28, 2008 (12:00 Noon
to 4:00 PM) and Friday, July 11, 2008 (1:00 to 2:00 PM and 6:00 to 8:00 PM) in the project area. Tables 3
and 4 show the number of parked vehicles in each area by time and the percent utilized for each area, for
Friday and Saturday, respectively.

On Friday, the highest level of overall parking demand was experienced at 1 PM with 65 percent of all
spaces occupied (not including schools). A total of 91 off-street spaces (not including schools) and 24 on-
street spaces were available (unoccupied) at this time. On Saturday, the highest parking utilization
occurred between 1 and 2 PM with 57 percent of the overall spaces occupied (not including schools). A
total of 113 off-street spaces (not including schools) and 27 on-street spaces were available at this time.
The parking survey results show that there is an abundance of parking available in the study area at any
time.
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Table 3 Summary of Parking Survey Conducted on Friday, July 11, 2008
) Available Number of Parked Vehicles Parking Utilization (%)
Property Name Fg:;':? Parking ipm 6pm 7pm Tpm 6pm 7pm
Spaces 2pm 7pm 8pm 2pm 7pm 8pm
70
Douglas School 1 2 9 0 1 13 0 1
11
Gates School 2 38 2 0 5 0 0
Savory Lane (Deli Food Shop) 3 22 8 11 13 36 50 59
Margo’s 4 10 9 90 60 30
Auto Parts 5 11 9 82 36 36
Table to Teapots 6 18 9 50 11 0
New London Style Pizza, Law
Office, West Acton Car Wash, 7 24 20 19 11 83 79 46
Hopscotch
New London Style Pizza 8 7 3 4 3 43 57 43
Northside of Massachusetts .
Avenue (Route 111) 9 1 1 0 0 100 0 0
Eastside of Spruce Street 10 9 8 7 6 89 78 67
Ermie’s Auto Body, Golf Fitness
Center, Ballet School " 39 23 9 7 59 23 18
Golf Fitness Center, Ballet
School, OMR Architects 12 28 25 3 2 89 1 7
Northside of Massachusetts .
Avenue (Route 111) 13 9 7 3 2 8 33 22
Southside of Massachusetts
Avenue (Route 111) 14 3 0 L 2 0 33 67
Southside of Massachusetts -
Avenue (Route 111) 15 7 0 0 0 0 0 0
Southside of Massachusetts .
Avenue (Route 111) 16 9 3 0 0 33 0 0
Northside of Massachusetts .
Avenue (Route 111) 7 9 6 1 2 67 1 22
Southside of Massachusetts .
Avenue (Route 111) 18 " 9 5 2 82 45 18
Middlesex Savings Bank 19 16 7 0 44 19 0
Acton Phamacy 20 26 20 77 31 31
Driving School and Christian
Science Church 21 18 0 0 0 0 0 0
Shops (Moodz, Barber Shop, etc) 22 28 26 14 13 93 50 46
Westside of Windsor Avenue 23 10" 7 0 0 70 0 0
Skin & Nails, Railroad Center 24 23 10 4 2 43 17
On Street Parking Total 65 41 16 12 63 25 18
Off Street Parking Total 381 180 88 69 47 23 18
Total 446 221 104 81 50 23 18
Total without Schools 325 210 104 80 65 32 25

1 Parking codes correspond to parking areas shown in Figures 4 and 5.

* On street parking.
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Table 4 Summary of Parking Survey Conducted on Saturday, June 28, 2008
. Available Number of Parked Vehicles Parking Utilization (%)

Property Name F,Ca;:(j::? Parking 12{)m ipm | 2pm | 3pm 125)m 1pm | 2pm | 3pm

Spaces 1pm 2pm 3pm 4pm 1pm 2pm 3pm 4pm

70
Douglas School 1 2 1 0 0 0 1 0 0 0
1

Gates School 2 38 7 1 1 0 18 3 3 0
Savory Lane (Deli Food Shop) 3 22 9 10 11 6 41 45 50 27
Margo’s 4 10 10 10 6 100 100 70 60
Auto Parts 5 11 6 6 6 5 55 55 55 45
Table to Teapots 6 18 8 8 16 9 44 44 89 50
New London Style Pizza, Law
Office, West Acton Car Wash, 7 24 17 18 15 12 71 75 63 50
Hopscotch
New London Style Pizza 8 7 4 6 0 2 57 86 0 29
Northside of Massachusetts . . . - - . . . -
Avenue (Route 111) 9 1 1 1 1 0 100 100 100 0
Eastside of Spruce Street 10 9 4 3 3 3 Evy 33 33 33
Ernie’s Auto Body, Golf Fitness
Center, Ballet School 11 39 13 32 19 4 33 82 49 10
Golf Fitness Center, Ballet
School, OMR Architects 12 28 5 6 5 1 8 A 18 4
Northside of Massachusetts - - . . « . . - .
Avenue (Route 111) 13 9 5 5 5 4 56 56 56 44
Southside of Massachusetts
Avenue (Route 111) 4 3 1 0 0 0 33 0 0 0
Southside of Massachusetts . . . . . - . - -
Avenue (Route 111) 15 7 2 0 _ 0 0 29 0 0 0
Southside of Massachusetts . . - . . - . . .
Avenue (Route 111) 16 9 3 6 6 5 33 67 67 56
Northside of Massachusetts - . - . . - - - .
Avenue (Route 111) 17 9 5 7 4 5 56 78 44 56
Southside of Massachusetts . . . . . . . - -
Avenue (Route 111) 18 11 9 9 9 5 82 82 82 45
Middiesex Savings Bank 19 16 8 5 1 0 50 31 6 0
Acton Phamacy 20 26 9 12 8 4 35 46 31 15
Driving School and Christian
Science Church 21 18 8 5 5 1 44 28 28 6
St"‘:‘)’ps (Moodz, Barber Shop, 22 28 17 17 | 18 | 15 61 61 | 64 | 54
Westside of Windsor Avenue 23 10° 6 7 7 5 60" 70 70° 50°
Skin & Nails, Railread Center 24 23 13 12 14 12 57 52 61 52
On Street Parking Total 65 35 38 35 27 54 58 54 42
Off Street Parking Total 381 136 148 126 77 36 39 33 20
Total 446 171 186 161 104 38 42 36 23
Total without Schools 325 163 185 160 104 50 57 49 32

1 Parking codes correspond to parking areas shown in Figures 4 and 5.
* On street parking.
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3.0 FUTURE CONDITIONS

This section evaluates future transportation operations in the study area both without and with the
proposed project. Two future scenarios were analyzed, a Future No-Build and a Future Build condition.
The No-Build scenario provides a baseline condition for which to compare the potential impacts of the
project. Future conditions were evaluated for a year 2018 condition, 10 years from 2008.

The following are evaluated below in this section:

Future traffic volumes;
Intersection capacity analysis;
Site access and circulation;
Parking impacts; and
Pedestrian impacts.

3.1 2018 No-Build Conditions

Future No-Build traffic volume projections typically consist of a general background growth factor and
traffic generated from other known specific development projects within the study area. Background
growth is typically. a function of unspecified development projects, increased economic activity, and
population growth.

A comparison of historical traffic data on Massachusetts Avenue (Route 111) between the years 2001
and 2009 indicates that traffic volumes decreased an average of 6% per year for the past seven years.
The recent counts taken in 2008 and 2009 on Massachusetts Avenue for this study show that daily and
peak hour volumes have decreased between three and five percent. Based on discussions with the Acton
Planning Department, it was decided than an annual traffic growth of 0.5% would be appropriate for this
study between 2008 and 2018. It is recognized that this growth rate is conservatively high given the
steady reduction in traffic volumes on Massachusetts Avenue. The exiting AM and PM peak hour traffic
volumes at the study intersections were increased by a factor of 5% to account for potential growth
between 2008 and 2018.

The Acton Planning Department indicated that there is a proposal to develop the parcel on the southeast
corner of Spruce Street and Arlington Street. For analysis purposes six townhouse and 1,500 square feet
of retail were assumed. Peak hour vehicle trips were estimated for this background project based on the
Institute of Transportation Engineers, Trip Generation, 8th Edition. The background project is estimated to
generate 4 new trips in the AM peak hour and 7 new trips in the PM peak hour. Peak hour vehicle trips
were assigned to the roadway network based on recent traffic volume counts and circulation patterns.
The vehicle trips from this background project were added to the adjusted 2018 traffic volumes to create
the 2018 No-Build peak hour traffic volumes.

Figure 6 displays the AM and PM peak hour 2018 No-Build traffic volumes.
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3.2 Future Build Conditions

In order to assess the potential impact of the project on traffic conditions in the study area, vehicle trips
associated with the proposed project were estimated and distributed onto the roadway network. These
vehicle trips were then added to the Future No-Build traffic volumes to form the Future Build traffic
volumes for the weekday morning and afternoon peak hours. Peak parking conditions were evaluated for
weekday afternoon, evening, and Saturday midday conditions.

For the No-Build condition, the current configuration of Massachusetts Avenue in the study area was
assumed. For the Build condition, the following improvements on Massachusetts Avenue were assumed
as part of the proposed project:

* 9 90-degree parking spaces on the south side of Massachusetts Avenue;
e 11 parallel parking spaces on the north side of Massachusetts Avenue; and
* New pedestrian crosswalk connecting the project site with the Gardner Field playground.

Figure 7 shows the project site plan.
3.21 Project Generated Traffic

The Institute of Transportation Engineers (ITE) Trip Generation manual (8th ed., 2008) was used to
estimate trip generation characteristics for specific components of the proposed project. Vehicle trips
associated with the office, retail, and restaurant components were estimated using {TE trip rates for daily
and weekday AM and PM peak hours. The weekday AM and PM peak hours are the most critical periods
for trip generation for the proposed land uses and also represent the highest hourly vehicular volume on
the surrounding roadway network. The weekend trip generation characteristics are significantly lower for
the office use and therefore, were not evaluated. Weekend theater events would mostly occur at night
when traffic volumes are low. Weekend matinee events would be rare, but are discussed in the Parking
section.

The ITE Land Use Codes #710-General Office Building, #814—Specialty Retail, and #932-High-Turnover
(Sit-Down) Restaurant were used. The following units were used for trip generation calculations:

* Retail - 8,576 square feet (SF) of gross leasable area
e Office — 17,610 SF of gross floor area
¢ Restaurant — 57 seats

It is important to note that most of the unrented portions (common areas) of the project are associated
with the 300-seat theater and community space and are included in the trip generation for those
components as is discussed below. It is also noted that the office space trip generation estimate includes
the existing/permitted 541 Massachusetts Avenue office Building (3,275 SF). This building was included
in the trip generation calculations because it was not occupied when the traffic counts were conducted for
this study (March and June 2008 and February 2009).

The ITE trip rates provide a baseline for the vehicular trip generation. However, adjustments were made
to account for internal capture and pass-by trips. In this case, internal capture accounts for trips made to
the retail stores by persons who are already on-site for other uses (office and restaurant). These trips are
considered “internal trips” and will not generate additional vehicular traffic on the surrounding roadway
network. The Trip Generation Handbook, An ITE Recommended Practice (Institute of Transportation
Engineers, March 2001) contains data and guidelines for the assessment of internal site trips. The
“Internal Capture Rate” contained in the Trip Generation Handbook ranges from 28% to 41%, which is
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likely too high for a relatively small project. For this analysis, 10% was used as the internal capture rate to
account for the internal trips of the retail component.

Pass-by trips are vehicles that are already on the roadway network and divert from their final destination
to stop at a store, etc. Pass-by trips make up a large component of vehicle trips for uses such as gas
stations, fast-food restaurants, and retail. A pass-by capture rate of 20% was used for the retail
component of this project, which is typical for a development project of this scale. The pass-by adjustment
does not reduce the number of vehicle trips entering and exiting the project driveways.

Trip generation estimates for the theater and community space components of the project were based on
proposed programs and schedules for these uses. Information for these uses was provided by the project
proponent and from the Dragon Fly Theater. The following program assumptions were used to estimate
the vehicle trips generated by the proposed 300-seat theater:

Weekday:
e Theater shows start at 7 PM
300 visitors per show (100% seats occupied)
2 visitors per vehicle
70 cast/crew over driving age
2 cast/crew members per vehicle
25 child actors/crew who are driven or dropped off
1.5 children per vehicle + 1 adult driver
50% of the vehicles carrying children park for the show
e 4 delivery vehicles per day (8 trips)

Traffic Peak Hours:

8-9 AM and 5-6 PM on a weekday

No vehicle trips enter/exit the theater in the AM peak hour

25% of visitor vehicles arrive at the theater in PM peak hour

All the 70 cast/crew arrive at the theater in PM peak hour

All vehicles carrying children arrive at the theater in the PM peak hour
No delivery vehicles enter/exit the theater in the PM peak hour

The community space component of the project would be used for senior citizens classes, art/theater
classes, and other small group activities. The community space schedule would begin at 9:00 AM, so it
would generate only minimal trips in the AM peak hour. There would be no community space classes
during a capacity auditorium event. For a less than capacity event, classes may be held, but the traffic
impacts would be less than the maximum proposed scenario. The four daily delivery trips assumed for the
theater will also serve the community space use.

Project trip generation is summarized in Table 5. With no theater event, the proposed project is estimated
to generate over 1,100 daily vehicle trips with 97 occurring during the AM peak hour and 130 during the
PM peak hour. With a theater event, the project would generate over 1,500 daily vehicle trips with 97 in
the AM peak hour and 198 in the PM peak hour. It is important to note that the trip generation estimates
are maximums assuming full occupancy of all project components, a sold-out theater event, and does not
assume any walk trips from the surrounding neighborhood. As a result, the vehicle trip generation
estimates are considered conservatively high and are expected to be lower during typical operations. The
complete trip generation calculations are contained in the attached Appendix C.
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Table 5 Project Trip Generation Summary
Weekday Morning Peak Hour Weekday Afternoon Peak Hour Daily
(vehicle-trips) (vehicle-trips) Trips
Entering Exiting Total Entering Exiting Total Total
17,610 SF of General Office Building’ 47 7 54 9 45 54 402
8,576 SF of Specialty Retaif 6 6 12 18 24 42 404
lnt.emal Trips (10% of Specialty Retail 1 1 2 2 2 4 40
Trips)
Pa;s by Trips (20% of Specialty Retail 1 1 2 4 4 8 80
Trips)
Specialty Retail-New Vehicle Trips 4 4 8 12 18 30 284
57 Seats High-Tumover (Sit-Down) 5
Restaurant-Vehicle Tn'psg 14 13 27 13 10 23 274
50 Seats of Community Space 8 0 8 13° 10° 23° 206°
New Site-Generated Vehicle Trips
(without Theater Event) 73 24 97 47 83 130 1,166
300 Seats Theater-Vehicle Trips" 0 0 0 90 8 98 412
New Site-Generated Vehicle Trips
(with Theater Event) 73 24 97 117 81 198 1,526

' Based on ITE LUC 710 ~ General Office Building

?Based on ITE LUC 814 — Specialty Retail

3 Based on ITE LUC 932 — High-Turnover (Sit-Down) Restaurant

*Based on assumptions (see Appendix C for details)

® 7 of the trips are assumed to arive before the theater event, thereby reducing entering restaurant trips to 6 (13-7)
® Community space classes would not occur after 5 PM with a theater event

3.2.2 Trip Distribution and Assignment

In order to evaluate the potential impacts related to the incremental traffic volumes associated with the
development project, the new vehicle-trips were distributed onto the local roadway network. U.S. Census
2000 Journey-to-Work data were used to develop the trip distribution patterns for the office component.
Journey-to-Work data are developed from the latest U.S. Census data, and indicate where the residents
of Acton work and where workers in Acton live. It was assumed that the employees and visitors to the
proposed office portion of the project would exhibit similar travel patterns. The peak hour traffic count data
were used to develop the trip distribution for the retail, restaurant, community space, and theater
components.

The trip distribution used for analysis is summarized in Table 6. The new project-generated trips were
distributed and assigned to the roadway network based on the proposed project driveways, circulation
patterns, and available off-street and on-street parking. Project trips were assigned for the AM peak hour,
PM peak hour without theater event, and PM peak hour with theater event. The PM peak hour between
5:00 and 6:00 PM was used for both the without and with theater event conditions because it represents
the highest combination of project-generated traffic plus traffic on adjacent roadways. It is noted that the
traffic volumes at the project site driveways are slightly higher than the estimate of net new project trips
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due to pass-by trips, which are diverted from the main stream traffic fo the site. Project trips in the peak
hours are shown in Figures 8 through 10.

The project vehicle trips were added to the Future No-Build peak hour traffic volume networks to create
the 2018 Build traffic volumes. Build traffic volumes are shown in Figures 11 through 13.

Table 6 Project Trip Distribution
Mass Mass Spruce | Windsor Central Central Arlington
Use Ave Ave St Ave St St St
(toffrom | (to/from | (toffrom (to/ffrom (toffrom (toffrom (to/from
west) east) north) south) north) south) east)
Office ' 10% 50% 2% 4% 23% 7% 4%
Restaurant, Retail
Community Space & 30% 50% 0% 5% 5% 5% 5%
i Theater?
" Based on U.S. Census 2000 Journey-to-work data
2 Based on Traffic Data and Patterns
25 PROJECT 104310



VA ‘uojoy - £301007 a8B[IA U0V 1S9 M
INOH ead INV-sdiL], S[o1ya A PojeIauan)
g 231

WOO31V
{eubls oyyesL @

pusba ]

199418 ey
sdu) Ag-ssed sswnssy,

Kinsley Street

Windsor Avenue

(LLL @InoY) snusay spasnyoesseyy
o Y

el
hnld

J
N

3Lls 7

66 L6 TV.LOL

§T 144 1n0

vL £L NI
SHNMTTOA  +SdI¥L

AVMHATIA MHEN I8N

Central Street

HLYON

L Ly wer o oL




VIA U030y - £301009 ae[[IA U0V 1S54
1oAY ON INOH Yead N - SdiI] 9]oIyap pajeIsusn

6 2m31g

eUBIS oyl @

WOD3V _

puobo]
o 19815 lieag
sduj Ag-ssed sawnssy, m m
L1y mSomvmoacm>< spesnyoessepy .
ol 6 el E e
92
e S)
dLS 7
8¢l 0¢l1 TVLOL
L8 €8 L1N0O
IS Ly NI
SHINITOA  «SdI¥dL

AVMEATIA MAN LIN

HLYON

il .1

centra! streel




VIA U010V - £307007 aFe[]IA U0V IS
WAAY /M INOH ead Nd-SdII] S[0IYa A PajRIsuan) ZOUW<
01 am3rg
[eubs opjed| @
pusbe
© J98.S Lead

B 2
[ @

sdy) Ag-sseyq sswinssy, % S
g 2
£ g
< s

(L1 mg:omv%:cmé sjjesnyoessepy 0
~ " (Bupiog Weng-u0) g 2 ‘ua —ov b/L/ —ge
mml (Bupriog 1e9n5-u0) ZZ W
SN o =/
J1IS 7
90T 861 TVIOL
$8 I8 1Nno
1C1 LT1 NI
SHNMNTOA  +SdIEL

AVMIATIA MEN LAN

Central Street

HL4ON




VI U010y - K30[007 3FelIA U0V 1S9 M

SSUWMOA Syjel] INOH Nead NV pling aimng §10g zoum<
[T am31g
feuis oued ) @
UC&WOJ
" 19818 |lead
» 2
2 g
& <
> G
2 s
(LLt m«:omvnm”mcg,« SNOSNLoBSSE " e Bow “ S5
) ¢ N
= JIL men Jl
' -
-~
pYY

31IS

H14ON

PLoooumE o mep o DL



VIA ‘uojoy - A301007 a8e[IA U0V 1SOM
JUSAT ON
Sowm[oA dyjel] INOH ead Nd PIind aImng 810C

WO0OD3V
Z1 23y
euBls olje.] @

pusbe ]
o 1994} BBy
(] 2
[41] (5]
= >
wn <
> ~
(V) o)
2 g
(111 8Inoy) enusay spesnyoesse
—GL8 4 W Sme Wrm—mm Bmw z
P JT0) = JIT
129—
9z o1
e 55
P o
HIY¥ON
L. LA | S




VIA ‘u0jay - A30]007 a8e[[IA U0V ISap
WRAT YU M

SUIM[OA SYJEIL INOH Jedd JNd PINg 2Imung §107 WODJ3V

€1 am31y

[eubis oujes s @

pusbe]

1eang |esy

Kinsley Street
Windsor Avenue

(LLL sinoy) 8NUBAY spasnyoessep
+—98G

o

£r9—
¥

31IS

HLYON




[

m

AECOM West Acton \ﬁllagé Ecology Project-Traffic Impact Study
August 2009 537 Mass Avenue LLC

3.2.3 Traffic Capacity Analysis

Capacity analyses were conducted to assess the quality of traffic flow at each of the study intersections.
This was performed for 2008 Existing, the 2018 No-Build, and 2018 Build conditions for the weekday AM
and PM peak hours. Scenarios without and with a theater event were evaluated for the Build condition.

The capacity analysis was conducted following the procedures described in 2000 Highway Capacity
Manual (HCM) using the Synchro/SimTraffic (version 7) software package. The capacity analysis utilizes
traffic volumes, geometrics, and traffic controls at an intersection to determine a Level of Service (LOS)
rating from A through F indicating how the intersection is expected to operate, or the quality of the driving
conditions. LOS A represents the best operating conditions or little to no delay, while LOS F represents
the worst operating conditions or very high delay. LOS E represents an intersection operating at capacity
or at the limit of acceptable delay.

Level of Service for signalized intersections is based on the average control delay in seconds per vehicle
approaching the intersection. The methodology takes into consideration the effects of signal type, timing
and phasing, and geometrics when determining the delay for the intersection approaches and the
intersection as a whole. Level of Service at an unsignalized intersection is defined as the delay
experienced by each minor movement, since the major movements are considered to be uninterrupted.
The LOS for unsignalized intersections is not defined for the intersection as a whole.

Table 7 provides the Level of Service and the delay threshold criteria for both signalized and unsignalized
intersections.

Table 7 Level of Service Criteria — Intersections
Category Delay (seconds per vehicle)
Unsignalized Intersections | Signalized Intersections

A 0.0-10.0 0.0-100 .
B 10.1-15.0 10.1-20.0
C 15.1-250 20.1-35.0
D 251-35.0 351-55.0
E 35.1-50.0 55.1-80.0
F >50 >80

Source: Highway Capacity Manual, Transportation Research Board, Washington DC, 2000

3.24 Capacity Analysis Results

The traffic capacity results are shown in Tables 8, 9 and 10 and the complete analyses are contained in
the Appendix D. The results also provide the queue lengths for each approach movement.
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Table 8

Theater Event

Summary of Intersection Capacity Analysis — Weekday Morning Peak Hour Without

2008 Existing

2018 Future No-Build

2018 Future Build

Queue Queue Queue
LOS |Delay’| Length? | LOS |Delay’| Length? | LOS | Delay’| Length?
Signalized Intersection
Massachuselts Avenue at Cenlral Street
Mass Avenue EB L B 16.5 98 B 19.7 104 B 194 105
Mass Avenue EB TR C 224 301 C 26.9 319 C 27.3 331
Mass Avenue WB L B 156 53 B 17.9 59 B 18.0 61
Mass Avenue WB TR B 17.2 186 B 19.3 196 B 19.2 201
Central Street SB L B 12.9 81 B 13.2 88 B 136 88
Central Street SBTR B 129 212 B 129 228 B 132 228
Central Street NB L B 115 56 B 11.6 59 B 11.8 59
Central Street NB TR B 14.8 269 B 15.0 312 B 15.5 318
Overall Intersection B 16.7 B 18.6 B 18.9
Unsignalized Intersections
Mass Avenue at Spruce Street and Kinsley Road
Mass Avenue EBLTR A 15 5 A 1.6 5 A 19 6
Mass Avenue WB LTR A 0.1 <5 A 0.1 <5 A 0.1 <5
Spruce Street SB LTR C 25.0 36 D 293 46 D 32.3 50
Kinsley Road NB LTR C 16.5 <5 C 17.3 5 C 18.0 5
Arlington Street at Spruce Street
Arlington Street EB LTR A 9.9 <5 B 10.3 <5 B 10.5 <5
Arlington Street WB LTR A 9.7 <5 B 10.0 <5 B 10.2 <5
Spruce Street SB LTR A 9.9 <5 A 9.3 <5 A 9.5 <5
Spruce Street NB LTR A 9.1 <5 B 10.3 <5 B 10.6 <5
Mass Avenue at Windsor Avenue
Mass Avenue EB TR A 0.0 <5 A 0.0 <5 A 0.0 <5
Mass Avenue WB LT A 1.6 <5 A 17 <5 A 1.7 <5
Windsor Avenue NB LR B 14.3 17 C 15.0 19 C 154 20
Spruce Street at Site Driveway
Spruce Street NB TR A 0.0 <5 A 0.0 <5 A 0.0 <5
Spruce Street SB LT A 0.9 <5 A 0.8 <5 A 1.9 <5
Site Driveway WB LR A 9.3 <5 A 94 <5 A 9.8 <5
Mass Avenue at Site Driveway
Mass Avenue EBLT A 0.3 <5
Mass Avenue WB TR NA NA A 0.0 <5
Site Driveway SB LR C 20.1 5
! Measured in (seconds per vehicle)
2 95" percentile queue measured in (feet)
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Table 9 Summary of Intersection Capacity Analysis — Weekday Afternoon Peak Hour
Without Theater Event
2008 Existing 2018 Future No-Build 2018 Future Build
Queue Queue Queue
LOS |Delay’| Length? | 1LOS |Delay’| tength? | LOS | Delay’| Length?
Signalized Intersection
Massachusetts Avenue at Central Street
Mass Avenue EB L B 16.1 74 B 16.6 79 B 16.7 81
Mass Avenue EB TR B 15.7 256 B 15.3 272 B 15.1 281
Mass Avenue WB L B 14.7 91 B 146 99 B 151 106
Mass Avenue WB TR C 28.7 364 C 28.0 410 C 28.2 457
Central Street SB L C 34.7 137 F 106.8 156 F 119.5 157
Central Street SB TR B 16.2 216 B 17.7 244 B 18.4 244
Central Street NB L B 14.8 64 B 16.3 67 B 16.9 67
Central Street NB TR C 29.5 473 D 411 501 D 46.8 505
Overall Intersection Cc 23.1 C 29.3 C 31.2
Unsignalized Intersections
Mass Avenue at Spruce Street and Kinsley Road
Mass Avenue EB LTR A 1.6 5 A 1.7 5 A 20 6
Mass Avenue WB LTR A 0.3 <5 A 0.3 <5 A 0.3 <5
Spruce Street SB LTR E 40.6 75 F 53.3 98 F 66.7 127
Kinsley Road NB LTR C 248 7 D 26.8 8 D 29.7 9
Arlington Street at Spruce Street
Arington Street EB LTR A 9.1 <5 A 9.3 <5 A 9.5 <5
Arlington Street WB LTR B 10.2 <5 B 10.5 <5 B 10.8 <5
Spruce Street SB LTR A 8.4 <5 A 85 <5 A 8.6 <5
Spruce Street NB LTR A 9.1 <5 A 9.3 <5 A 9.8 <5
Mass Avenue at Windsor Avenue
Mass Avenue EB TR A 0.0 <5 A 0.0 <5 A 0.0 <5
Mass Avenue WB LT A 1.6 5 A 17 5 A 1.8 6
Windsor Avenue NB LR C 15.2 23 C 16.1 26 C 17.3 29
Spruce Street at Site Driveway
Spruce Street NB TR A 0.0 <5 A 0.0 <5 A 0.0 <5
Spruce Street SBLT A 0.1 <5 A 0.1 <5 A 06 <5
Site Driveway WB LR A 9.7 <5 A 9.7 <5 A 9.9 6
Mass Avenue at Site Driveway
Mass Avenue EB LT A 0.3 <5
Mass Avenue WB TR NA NA A 0.0 <5
Site Driveway SB LR D 31.7 31

! Measured in (seconds per vehicle)

2 95™ percentile queue measured in (feet)
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Table 10

2018 Future Build

Queue

LOS | Delay ' | Length?
Signalized Intersection
Massachusetts Avenue at Central Street
Mass Avenue EB L B 16.7 81
Mass Avenue EB TR B 15.6 299
Mass Avenue WB L B 16.2 110
Mass Avenue WB TR C 282 457
Central Street SB L F 119.5 157
Central Street SB TR B 18.4 244
Central Street NB L B 16.9 67
Central Street NB TR D 46.8 505
Overall Intersection C 31.2
Unsignalized Intersections
Mass Avenue at Spruce Street and Kinsley Road
Mass Avenue EBLTR A 25 8
Mass Avenue WB LTR A 0.3 <5
Spruce Street SB LTR F 86.7 148
Kinsley Road NB LTR D 33.1 11
Arlington Street at Spruce Street
Atlington Street EB LTR A 95 <5
Arlington Street WB LTR B 10.9 <5
Spruce Street SB LTR A 87 <5
Spruce Street NB LTR A 9.8 <5
Mass Avenue at Windsor Avenue
Mass Avenue EB TR A 0.0 <5
Mass Avenue WB LT A 19 6
Windsor Avenue NB LR C 17.5 3
Spruce Street at Site Driveway
Spruce Street NB TR A 0.0 <5
Spruce Street SB LT A 1.1 <5
Site Driveway WB IR B 10.1 7
Mass Avenue at Site Driveway
Mass Avenue EB LT A 04 <5
Mass Avenue WB TR A 0.0 <5
Site Driveway SB LR D 335 32

" Measured in (seconds per veticle)
2 95" percentile queue measured in (feet)

Summary of Intersection Capacity Analysis — Weekday Afternoon Peak Hour With
Theater Event

During the AM peak hour, the operating conditions under the 2018 Build condition will remain relatively

unchanged compared to the 2018 No-Build scenario. All intersections will operate at LOS D or better in
the AM peak hour Build condition. As shown in Table 9 (without theater event), during the PM peak hour
the increase in traffic from the 2008 Existing to the 2018 No-Build condition creates LOS F operations at
two different intersections. At the signalized intersection of Massachusetts Avenue/Central Street, the
southbound left turn movement is expected to operate at LOS F. The southbound approach at
Massachusetts Avenue/Spruce Street/Kinsley Road is expected to deteriorate from LOS E to LOS F as a
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result of background traffic and not the proposed project. As indicated in Tables 9 and 10, the addition of
project traffic during the PM peak hour (both with and without a theatre event) will not change the LOS for
any study intersection approach movement. Any increase in delay is expected to be minor. Also, the
project driveway approaches at both Massachusetts Avenue and Spruce Street will operate at acceptable
levels of service (LOS D or better) during all three build conditions (AM, PM without event, PM with
event).

3.2.5 Site Access and Circulation
3.2.5.1 Site Access

This section evaluates the proposed site access for the project. Two site driveways are proposed for the
project as shown in the site plan on Figure 7. One project driveway will be located on the north side of
Massachusetts Avenue approximately 650 feet east of Spruce Street. It will form an unsignalized T-
intersection on the north side of Massachusetts Avenue. It is located in approximately the same location
as the existing horseshoe-shaped driveway for 525 Massachusetts Avenue. There are currently five
driveway curb cuts along the north side of Massachusetts Avenue along the project frontage. The project
will eliminate four of the existing driveways which improves access management along Massachusetts
Avenue by reducing the number of conflicting vehicular movements. The project site driveway on
Massachusetts Avenue will serve all vehicle movements and will be 20 feet wide.

The second project access will be provided through the existing parking lot of the Office of Michael
Rosenfeld which intersects Spruce Street on the east side as an unsignalized T-intersection north of
Massachusetts Avenue. Both driveways will serve all vehicle movements. This will aliow motorists to use
the most convenient driveway when entering and exiting the site, which will prevent vehicles from
overloading any one driveway, thereby reducing delay and queuing.

The existing available sight distance at the primary site driveway (525 Massachusetts Avenue) was
measured to determine whether vehicles would be able to safely exit the project site onto Massachusetts
Avenue. The available sight distance was measured based on the procedures in the American
Association of State Highway and Transportation Officials (AASHTO) A Policy on Geometric Design of
Highways and Streets (5th ed., 2004). The measured available sight distance was compared to the
minimum requirements for two sight distance criteria: Stopping Sight Distance (SSD) and Intersection
Sight Distance (ISD). SSD is the required distance for vehicles traveling on the major roadway
(Massachusetts Avenue) to stop in time to avoid a collision with a stationary object. ISD is the distance
needed for motorists on the minor roadway (driveway) to enter the major roadway without interfering with
traffic operations on the major roadway. ISD is desirable to improve traffic operations for vehicles entering
the major roadway, but it is not required. As detailed in the AASHTO A Policy on Geometric Design of
Highways and Streets, I1SD was recorded 15 feet back from the edge of the travel way on Massachusetts
Avenue. This point is one corner of the “clear sight triangle” that must be clear from obstructions to
provide sufficient ISD.

For the sight distance evaluations, the prevailing 85th percentile speed (as determined by the ATR
counts) was used. The 85th percentile speed is the speed at or below which 85 percent of the vehicles
are traveling. Speeds were measured on Massachusetts Avenue in March 2008 by ATR Machine at the
same time the traffic counts were recorded. The measured 85th percentile speeds on Massachusetts
Avenue are 44 MPH eastbound and 43 MPH westbound. Table 11 compares the available sight distance
to the minimum requirements for SSD and 1SD.
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Table 11 Sight Distance Summary

Massachusetts Avenue at Site Driveway

Stopping Sight Distance Measured ':\q% Sg—ﬁgf} d
Vehicles on Mass Avenue, traveling eastbound 400 +/- ft 349 ft Yes
Vehicles on Mass Avenue, traveling westbound 2,000 + ft 338 ft? Yes

Intersection Sight Distance Measured Desirable
Vehicles exiting the project site, looking to the east 2,000 + ft ° 478 ' Yes
Vehicles exiting the project site, looking to the west 400 +/- ft * 489 ft° No *

! Based on speed of 44 MPH in the vicinity of the site driveway.
2 Based on speed of 43 MPH in the vicinity of the site driveway.
? Assumes existing vegetation is cleared.

* Sight distance is adequate up to 36 MPH.

At the site driveway, the available SSD exceeds the minimum required distances specified by AASHTO in
both directions. For vehicles exiting the project site, the ISD looking to the east exceeds the desirable
value, but the ISD looking to the west does not meet the minimum desired value for vehicles traveling at
44 MPH. With the proposed change of roadway jurisdiction from MassHighway to Town of Acton in the
near future, it is expected that the speed limit on Massachusetts Avenue will be reduced, and
consequently the prevailing travel speeds will decrease. It is recommended that the posted speed limit be
changed to 30 MPH for the section of Massachusetts Avenue proposed to be accepted by the Town of
Acton (see Improvements section). Massachusetts Avenue is currently posted for 30 MPH in West Acton
Village. The ISD at the site driveway on Massachusetts Avenue looking west is appropriate for up to 36
MPH. Therefore, the ISD would be adequate with a posted speed limit of 30 MPH. It is noted that a
change in posted speed limit can only be made by MassHighway after completion of a speed study.

3.2.5.2 Site Circulation

The site design (see Figure 7) provides an internal connection between the two site access points so
motorists can enter and exit each driveway as needed. Each driveway will provide two-way circulation.
The Massachusetts Avenue driveway will be 20 feet wide and will provide adequate turning radius to
accommodate entering and exiting vehicles. The internal roadway aisle width is 20 feet. Full size on-site
parking spaces are 9 x 18.5’ and compact spaces use 8.5’ x 18.5' and 8.5’ x 15" The site plan should be
reviewed by the Acton Fire Department to ensure safe and efficient operations of emergency vehicles on
the project site. Truck single-unit turning radius for Massachusetts Avenue movements is provided in
Appendix E.

3.26 Parking

The proposed project parking supply meets the Town of Acton parking requirements. Analysis was
conducted to evaluate the project parking supply and demand and the impact of project parking on the
existing public supply in the study area. Parking supply data collected for the Existing Conditions section
was used for this analysis.
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Parking was evaluated for the following future project conditions:

Friday 1PM without Theater event
e Friday 6 PM without Theater event
e Friday 6 PM with Theater event
e Friday 7 PM with Theater event
e Saturday midday with Theater event

A total of 92 new parking spaces, which include 72 off-street parking spaces and 20 on-street parking
spaces (along Massachusetts Avenue), will be provided as part of the project. Considering the 3 existing
parking spaces in the project area (near the playground), the net new parking supply is 89 spaces.
Parking demand calculations did not include the existing 541 Massachusetts Avenue office building on-
site because it is already includes 5 permitted parking spaces.

Parking demand was estimated based on rates published in the Institute of Transportation Engineers,
Parking Generation, 3rd Edition, 2004. Parking rates are provided by land use code for specific uses
including Shopping Center (Land use Code #820); Office Building (#701); and High-Turnover (Sit-Down)
Restaurant. Peak parking demand estimates were made for these project components using the rates for
weekdays and Saturday. Adjustments to the peak parking rates were made to account for persons
making multi-purpose trips within the project facility (internal capture) and for variation in parking demand
by time of day. Data published in the Institute of Transportation Engineers, Transportation Planning
Handbook, 2nd Edition, 1999 was used to adjust for time of day variation. Parking demand calculations
are provided in Appendix F.

Table 12 summarizes the peak parking demand for the project compared with the proposed project
parking supply. For analysis purposes it is assumed that the 17 net new on-street parking spaces would
be used by project tenants and visitors, as well as playground users. During the week, the highest project
parking demand without a theater event (98 vehicles) will occur at 1 PM on Friday. This assumes that the
office, retail, restaurant, and community space components are all fully occupied, which represents a
conservative condition. Under this assumption there would be a project parking deficit of 9 parking
spaces. This small deficit will be easily accommodated by available on-street spaces in the area (24
available at 1 PM on Friday). At 6 PM without a theater event the project will experience a surplus of 31
spaces.

With a theater event, the project would generate a parking demand of 120 vehicles at 6 PM on a
weekday, assuming a 7 PM show start. This would result in a project parking deficit of 31 spaces, which
can easily be accommodated by available on-street parking (49 available at 6 PM on Friday)and the
adjacent parking lot for the Office of Michael Rosenfeld (see below).

On Friday at 7 PM and Saturday midday with a capacity theater event the project would generate a
demand for approximately 218 vehicles. This results in a parking deficit for the project of approximately
130 vehicles.

Table 13 shows the project parking demand compared with available parking spaces in a two-block
radius from the project. The table shows that even with project parking demand, parking utilization will
remain below capacity overall (39% to 74% utilized on Friday and 97% utilized on Saturday). It is
understood that overall parking demand on a Saturday evening even with a theater event will be well
below capacity. While parking demand is below capacity in the overall area, not all of the private off-street
spaces will be available to accommodate project parking. Agreements will need to be reached with the
town and/or private property owners to use parking spaces for theater events. These spaces would
function as shared-parking spaces in that they would be available for theater event parking and would not
coincide with the normal parking demand of the facility.
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The project proponent has begun discussions with the town and several private property owners in the
area as to the potential availability of shared-parking considerations. This information has been used to
develop a preliminary parking plan to accommodate vehicles for theater events. Table 14 summarizes the
components of the preliminary parking plan.

Table 14 shows that the project peak parking demand assuming a capacity theater event can be
accommodated within the study area. In addition to the proposed new on-site (72) and on-street parking
spaces (17 net new), the following facilities within a two-block radius are identified to accommodate
theater parking:

e General on-street parking;

* Parking lot for Office of Michael Rosenfeld:;

e Acton Municipal parking lot (west of Central St., south of Mass Ave.);
e West Acton Baptist Church (west of Central St., south of Mass Ave.);
e Office parking lot (west of central St., north of Mass Ave.); and

s Other facilities (ongoing discussions).

Agreements will be made with these and other facilities as needed to share use of their parking facility (or
portion of) to satisfy the parking demand for the theater. It is noted that the calculations do not include the
possibility of providing a shuttle service between elementary school parking lots when the schools are not
in session.

As part of the project, a Traffic and Parking Management Plan will be developed to manage traffic for
theater events. Elements of a plan are discussed in the Recommendations section of this report.

The changes to Massachusetts Avenue proposed as part of the project would improve parking conditions
in the area. Currently there are three undesignated off-street parking spaces for the Gardner Field
playground on the south side of Massachusetts Avenue. Often motorists park on-street in this area with
one tire on the road and the other tire on the curb/sidewalk. This creates an unsafe condition for with
vehicles traveling on Massachusetts Avenue. As part of the project, 9 off-street 90-degree spaces are
proposed on the south side of Massachusetts Avenue in the vicinity of the playground within the public
right of way. These spaces will improve the operation and safety for vehicles parking for the playground
and for the village in general.

Table 12 Summary of Project Peak Hour Parking Demand
Project Generated Peak Parking Demand Project On Site
Theater She Peak
Peak Period Children . ; Parking
Retail | Office | Restaurant | .Iheater Cast Visitor/ | Community | o New Surplus/
Cast/Crew Drop Audience Space Parking X
off Supply Deficiency
Friday 1pm
(no theater event) 23 45 17 0 0 0 13 98 89 -9
Friday 6pm
(no theater event) 19 13 13 0 0 0 13 58 89 +31
Friday 6pm
(with theater 19 13 7 35 8 38 0 120 89 -31
event)
Friday 7pm
(with theater 21 5 7 35 8 142 0 218 89 -129
event)
Saturday Midday
(with theater 23 0 8 35 8 142 0 216 89 -127
event)
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Table 13 Summary of Future Study Area Peak Hour Parking
Existing Parking Supply w/o schools Project Totsl Peak Parking Demand Peak
Peak Period Site Net l?Sarkullg Stud Parking
On-Street | Off-Street Total New u;;p Y udy Project Tota! Utilization
Parking w/o Area (%)
schools
Friday at 1pm
(no theater 65 260 325 89 414 210 98 308 74%
event)
Friday at 6m
(no theater 65 260 325 89 414 104 58 162 39%
event)
Friday at 6pm
(with theater 65 260 325 89 414 104 120 224 54%
event)
Friday at 7pm
(with theater 65 260 325 89 414 80 218 293 72%
event)
Saturday Mid-
day 65 260 325 89 414 185 216 401 97%
(with theater
event)
Table 14 Preliminary Parking Plan with Theater Event’
Project Generated Peak Parking Demand
Project General Project Proi o | Total %
Peak Period | Parking On-Street on- roject MR Municipal Centra West Others | Parking y
Demand | Availabilty | Steet | On-Site | Spac | ™0 St | Adon 7 Suopty | FUI
Office Su;z)ply Supply es Office Baptlst6 pply
Church
Friday 6pm
(with theater 120 49 17 72 26 23 15 26 16 244 49%
event)
Friday 7pm
(with theater 218 53 17 72 26 23 15 26 16 248 88%
event)
Saturday
Midday o,
(with theater 216 27 17 72 26 23 15 26 16 222 97%
event)

! Assumes 100% show occupancy of 300 seats.
20 parking spaces — 3 existing at playground = 17 net new spaces.
® private lot, Office of Michael Rosenfeld, parking off of Spruce Street. Includes 5 spaces for Building Trade Shop.
Acton lot west of Central St. and south of Mass Ave,
anate lot west of Central St. and north of Mass Ave.
® Lot west of Central St. and south of Mass Ave.
7 Ongoing discussions with other business owners.

3.2.7 Pedestrians

Pedestrian circulation and safety in the area will be improved by the proposed project. New sidewalks,
crosswalks, and handicap ramps will be provided on both sides of Massachusetts Avenue in the project
area. This will include a new mid-block crosswalk across Massachusetts Avenue linking the front of the
theater on the north side with the Gardner Field playground on the south side. The crosswalk will be
constructed with curb extensions on each side to shorten the pedestrian crossing distance and heighten
the visibility of pedestrians for motorists. The crosswalk is located near the crest of the hill in this area and
will provide adequate stopping sight distance for vehicles in both directions. The planned roadway design
will help to slow speeds in this area, improving the environment for pedestrians and be more appropriate
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for a village setting. Sidewalks on the north side of Massachusetts Avenue will provide direct pedestrian
connections to the project site. Seating areas will be provided along the project frontage along with
landscape treatments. Figure 7 shows the proposed pedestrian facilities in the project area.
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4.0 RECOMMENDATIONS

Potential transportation improvements have been identified within the study area. These improvements
address existing deficiencies as well as diminish the impacts of the proposed development project on the
roadway network. The project proponent has proposed to pursue the following transportation
improvement measures..

Massachusetts Avenue Change of Functional Use and Jurisdiction. The section of Massachusetts
Avenue east of Spruce Street fronting the project site would be redesigned as part of the proposed
project. The roadway would be redesigned to be consistent with the village operating environment
currently in place near Spruce Street. This section would include on-street parking on both sides and
pedestrian/traffic calming facilities which would slow traffic and provide a safer environment for both
pedestrians and motorists. The proposed 90-degree on-street parking on the south side at the playground
would increase parking supply in this area and improve safety for vehicles parked at the playground.

To implement these mobility and safety measures on Massachusetts Avenue, the Town of Acton will
need to acquire jurisdiction over this section of roadway from MassHighway. The Town will need to
request a state highway layout Discontinuance® from MassHighway. The proponent has held preliminary
meetings with MassHighway District 3 staff where they have indicated that this is an appropriate process
for requesting a jurisdictional change for a state highway. It is recommended that the Town of Acton
agree to accept this section of Massachusetts Avenue as a town roadway and begin the Discontinuance
process with MassHighway.

Changing the posted speed limit on the redesigned section of Massachusetts Avenue will be appropriate.
Currently, the posted speed limit for Massachusetts Avenue in this area is 30 MPH westbound and 40
MPH eastbound. It appears that a 30 MPH posted speed limit would be appropriate for both directions.
MassHighway has indicated that they could perform a speed study after the project is completed in order
to change the posted speed limit. MassHighway has jurisdiction for speed limits for all roadways in the
state, regardless of jurisdiction. It is recommended that the Town of Acton request a speed study through
MassHighway at completion of project’.

Massachusetts Avenue/Spruce Street/Kinsley Road Intersection. The southbound Spruce Street
approach to this intersection is under Stop control and experiences vehicle delay during peak periods.
Sight distance for motorists looking east from the southbound approach is restricted by vehicles parked
on-street east of Spruce Street. As part of the project, the northwest corner at this intersection will be
extended to improve motorist sight lines, pedestrian visibility, and shorten the crossing length across
Massachusetts Avenue. It is recommended that the first on-street parking on the north side of Mass
Avenue, east of Spruce Street be removed to improve sight distance. In addition, it is recommended that
the existing painted crosswalks at this intersection be replaced with new thermoplastic material.

Massachusetts Avenue/Central Street Intersection. This intersection currently experiences delay and
queuing during peak periods and has an average crash rate that exceeds the MassHighway average.
Signal timing adjustments are recommended at this intersection to improve operational efficiency and
safety. These measures include:

® Massachusetts General Laws — State Highways — Chapter 81, Section 12.

7 MassHighway is required to perform speed studies on all public roadways in the state.
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e Optimizing the cycle splits by reallocating green time from the Massachusetts Avenue eastbound
and westbound approach phase to the Central Street northbound and southbound approach
phase; and

* Increasing the Yellow time for the Central Street northbound and southbound approach phase
from 3 seconds to 4 seconds.

The signal timing optimization will improve southbound Central Street left turn operations from LOS F to
LOS E during the PM peak hour for the 2018 Build condition. This would reduce vehicle delay at this
location and should improve safety issues. The intersection will continue to operate at LOS C overall.
Intersection capacity analyses results are provided in Appendix D.

Traffic and Parking Management Plan for Theater Events. It is recommended that a Traffic and
Parking Management Plan be developed to implement for theater events. The plan should contain the
following elements:

Maps showing parking locations on a theater website and distributed with tickets that are mailed;

* Agreements made to secure arrangements to share parking with selected public and private
facilities in the area;

¢ Provide parking personnel as needed to direct vehicles at Mass Ave and Spruce Street site
driveways; and

¢ Provide personnel, if needed, to direct traffic at the intersection of Mass Ave/Spruce
Street/Kinsley Road.

43 PROJECT 104310



Appendices



i

11

Appendix A

Traffic Data



1l

Accurate Counts

Page 1

Location : Route 111 East of 978-664-2565
Location : Spruce Street
City/State: Acton, MA 135100V1
Counter : 13648 Site Code: 13510001
Start 26-Mar-08 WB Hour Totals EB Hour Totals Combined Totals
_.Time ___ Wed __ Moming Afternoon Moming = Aftemoon  Moming _ Afterncon  Moming  Afternoon Moming___ Afternoon
12:00 4 100 8 90
12:15 9 110 6 105
12:30 7 78 6 98
12:45 2 87 22 375 2 77 22 370 44 745
01:00 1 101 1 99
01:15 1 86 1 94
01:30 1 72 2 101
01:45 1] 88 3 347 2 95 6 389 9 736
02:00 2 84 0 89
02:16 2 118 3 77
02:30 3 136 0 102
02:45 0 125 7 463 2 94 5 362 12 825
03:00 1 148 1 90
03:15 1 138 0 75
03:30 0 139 2 128
03:45 0 151 2 576 2 134 5 427 7 1003
04:00 3 137 4 141
04:15 2 136 8 129
04:30 0 152 6 112
04:45 2 151 7 576 7 135 25 517 32 1093
05:00 1 140 12 134
05:15 3 131 16 117
05:30 6 147 20 135
05:45 9 187 19 605 36 153 84 539 103 1144
06:00 14 153 65 136
06:15 11 153 74 100
06:30 25 118 90 98
06:45 47 158 97 582 156 129 385 463 482 1045
07:00 62 126 145 116
07:15 81 119 112 88
07:30 62 98 130 71
07:45 68 126 273 469 146 56 533 331 806 800
08:00 65 115 169 47
08:15 83 88 142 61
08:30 95 76 123 52
08:45 91 88 334 367 131 35 565 195 899 562
09:00 84 61 138 47
09:15 74 61 125 43
09:30 60 52 114 29
09:45 67 54 285 228 107 22 484 141 769 369
10:00 70 41 79 16
10:15 71 37 90 10
10:30 66 27 86 14
10:45 62 27 269 132 80 3 335 43 604 175
11:00 73 20 95 12
11:15 81 19 82 5
11:30 86 12 117 3
11:45 116 16 356 67 73 3 367 23 723 90
Total 1674 4787 2816 3800 4490 8587
Percent 259% 74.1% 42.6% 57.4% 34.3% 65.7%



Accurate Counts

Page 2

Location : Route 111 East of 978-664-2565
Location : Spruce Street
City/State: Acton, MA 135100V1
Counter ; 13648 Site Code: 13510001
Start 27-Mar-08 WB Hour Totals EB Hour Totals Combined Totals
_Time  Thu __ Moring _ Aftemoon _Moming _ Afternoon = Moming  Afternoon _ Morning _ Afternoon  Moming  Afternoon
12:00 3 119 2 129
12:15 4 127 1 115
12:30 5 144 1 99
12:45 4 124 16 514 1 112 5 455 21 969
01:00 5 100 1 122
01:15 2 122 2 110
01:30 2 108 0 105
01:45 2 88 11 418 0 130 3 467 14 885
02:00 1 87 0 104
02:15 3 122 1 86
02:30 1 131 0 124
02:45 1 125 6 465 1 88 2 402 8 867
03:00 1 147 1 109
03:15 0 13 1 139
03:30 2 129 0 132
03:45 0 186 3 575 1 132 3 512 6 1087
04:00 1 147 4 94
04:15 1 111 7 109
04:30 2 143 7 106
04:45 5 152 9 553 10 119 28 428 37 981
05:00 7 137 5 126
0515 10 158 8 121
05:30 4 141 20 126
05:45 10 129 31 565 54 127 87 500 118 1065
06:00 12 157 71 128
06:15 17 132 83 94
06:30 37 155 91 103
06:45 29 109 95 553 151 118 396 443 4N 996
07:00 46 122 182 101
07:15 117 119 115 88
07:30 67 90 107 62
07:45 72 100 302 431 155 68 559 319 861 750
08:00 83 97 140 42
08:15 78 72 145 49
08:30 89 71 119 40
08:45 103 63 353 303 137 43 541 174 894 477
09:00 103 71 166 27
09:15 79 58 133 28
09:30 62 50 122 21
09:45 81 66 325 245 95 19 516 95 841 340
10:00 76 38 89 22
10:15 75 50 96 19
10:30 62 25 114 8
10:45 93 29 306 142 a3 4 392 53 698 195
11:00 65 18 96 6
11:15 80 22 96 5
11:30 83 17 115 6
11:45 88 12 316 69 123 2 430 19 746 88
Total 1773 4833 2962 3867 4735 8700
Percent 26.8% 73.2% 43.4% 56.6% 35.2% 64.8%
GT";:‘; 3447 9620 5778 7667 9225 17287
Percent 26.4% 73.6% 43.0% 57.0% 34.8% 65.2%
ADT ADT 13,256 AADT 13,256
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Accurate Counts Page 1

Ll

T

Location : Route 111 East of 978-664-2565
Location : Kinsley Road
City/State: Acton, MA 10431001
Counter : 18295 Site Code: 10431001
Start 25-Feb-09 WB Hour Totals EB Hour Totals Combined Totals
Time Wed Moring  Afternoon Moming  Aftemoon  Moming  Afternoon Moming  Afternoon Moming _ Afternoon
" 12:00 18 102 3 80
12:15 5 77 1 78
12:30 7 79 6 91
12:45 5 92 35 350 3 87 13 336 48 686
01:00 5 94 1 81
01:15 4 89 0 102
01:30 2 77 0 94
01:45 2 99 13 359 2 94 3 371 16 730
02:00 3 97 2 87
02:15 1 109 1 88
02:30 1 153 1 100
02:45 1 113 6 472 0 98 4 373 10 845
03:00 0 108 1 125
03:15 3 112 1 124
03:30 1 159 5 104
03:45 2 150 6 529 2 120 9 473 15 1002
04:00 0 121 : 1 107
04:15 2 140 3 101
04:30 0 137 6 99
04:45 2 124 4 522 4 114 14 421 18 943
05:00 0 109 10 119
05:15 3 142 19 105
05:30 5 130 16 133
05:45 7 147 15 528 38 123 83 480 98 1008
06:00 33 162 44 149
06:15 17 153 84 97
06:30 29 144 84 97
06:45 26 155 105 614 110 115 322 458 427 1072
07:00 47 151 153 113
07:15 98 96 123 95
07:30 61 101 126 61
07:45 60 88 266 436 131 63 533 332 799 768
08:00 84 108 131 80
08:15 81 68 126 53
08:30 69 91 141 48
08:45 68 84 302 351 150 47 548 228 850 579
09:00 91 77 137 33
09:15 109 67 117 32
09:30 67 51 115 13
09:45 77 27 344 222 112 33 481 111 825 333
10:00 75 39 108 15
10:15 59 29 85 19
10:30 78 26 93 9
10:45 74 23 286 117 92 11 378 54 664 171
11:00 84 24 97 6
11:15 77 16 108 10
11:30 72 16 102 1
11:45 84 - 10 317 - 66 97 8 404 25 721 91
Total 1699 4566 2792 3662 4491 8228

Percent 271% 72.9% 43.3% 56.7% 35.3% 64.7%
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Location :
Location :

Route 111 East of
Kinsley Road

City/State: Acton, MA

Accurate Counts
978-664-2565

Page 2

10431001

Counter : 18295 Site Code: 10431001
Start 26-Feb-09 wB Hour Totals EB Hour Totals Combined Totals
Time Thu Moming  Aftemoon _ Moming_ Aftemoon  Moming  Afternoon Moming  Afternoon _ Moming _Afternoon

12:00 9 105 4 110
12:15 3 72 1 109
12:30 9 92 3 124
12:45 3 73 24 342 4 133 12 476 36 818
01:00 3 108 1 N
01:15 4 124 1 84
01:30 4 92 0 a0
01:45 1 105 12 429 0 83 2 348 14 777
02:00 0 94 0 101
02:15 3 119 2 100
02:30 0 133 0 104
02:45 1 118 4 ‘464 0 102 2 407 6 871
03:00 1 125 0 108
03:15 2 125 1 103
03:30 1 113 1 119
03:45 2 136 6 499 1 110 3 440 9 939
04:00 2 126 6 107
04:15 1 140 7 89
04:30 0 126 2 119
04:45 2 141 5 533 9 124 24 439 29 972
05:00 3 140 16 98
05:15 1 147 14 103
05:30 8 117 23 133
05:45 9 120 21 524 33 120 86 454 107 978
06:00 15 151 53 121
06:15 16 132 82 96
06:30 29 143 96 100
06:45 36 114 96 540 134 127 365 444 461 984
07:00 31 144 156 119
07:15 105 138 137 70
07:30 64 84 128 57
07:45 71 99 271 465 129 73 550 319 821 784
08:00 98 84 116 56
08:15 83 86 135 41
08:30 67 62 140 39
08:45 85 62 333 294 162 55 553 191 886 485
09:00 88 74 150 32
09:15 80 84 131 38
09:30 84 87 99 24
09:45 77 58 329 303 107 24 487 118 816 421
10:00 57 35 92 13
10:15 59 48 71 19
10:30 74 22 105 23 )
10:45 90 31 280 136 81 10 349 65 629 201
11:00 61 32 104 15
11:15 86 10 102 4
11:30 88 10 106 3
11:45 82 7 317 59 94 2 406 24 723 83
Total 1698 4588 2839 3725 4537 8313
Percent 27.0% 73.0% 43.3% 56.7% 35.3% 64.7%
GT’?)[‘:I 3397 9154 5631 7387 9028 16541
Percent 27.1% 72.9% 43.3% 56.7% 35.3% 64.7%
ADT ADT 12,784 AADT 12,784
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N/S Street : Windsor Avenue

Accurate Counts
978-664-2565

File Name : 10431001

E/W Street: Massachusetts Avenue Site Code : 10431001
 City/State : Acton, MA Start Date : 6/3/2008
Weather : Clear Page No :1
Groups Printed- Cars - Trucks o
Acton Pharmacy Dr Mass Ave Windsor Ave Mass Ave
o From North __From East From South From West _
Start Time | Left| Thiu [ Right [ Peds | Left [ Thru [ Right | Peds | Left | Thru | Right | Peds | Left] Thru | Right | Peds | oamrom | s tont | tat. Total |
07:00 0 0 0 0 9 51 0 1 0 0 5l 2 I 138 0 0 3 210 213
07:15 0 0 0 2 11 86 0 0 1 0 17 4 0 139 4 0 6 258 264
07:30 0 0 0 0 7 66 0 2 0 0 7 1 0 114 2 0 3 196 199
07:45 0 0 0o 0 9 77 0 1 3 0 1 1 0 122 0 0 2 222 224
Total 0 0 0 21 36 280 0 4 4 0 46 8 1 513 6 0 14 886 900
08:00 1 0 0 0 8 53 1 0 3 0 12 0 0 147 4 0 0 229 229
08:15 0 0 0 0 12 87 1 0 2 0 17 0 1 149 2 0 0 271 271
08:30 0 0 0 8 8 83 0 2 2 0 20 4 1 136 3 1 15 253 268
08:45 1] 0 0 0 12 75 1 Q 1 0 14 16 I 154 4 0 16 262 278
Total 1 0 0 8 40 298 3 2! 8 0 63 20 3 586 13 1 31 1015 1046
Grand Total 1 0 0 10 76 578 3 6 12 0 109 28 4 1099 19 1 45 1901 1946
Apprch % 100 0 0 11.6 88 0.5 9.9 0 90.1 0.4 98 1.7
Total % 0.1 Q 1} 4 304 0.2 0.6 0 .57 0.2 578 i 23 ..977
Cars 1 0 0 75 548 3 12 0 106 4 1062 8 0 0 1874
% Cars_|__100 0 L0100} 98.7 948 100 100 100 0 972 100 100 966 947 100 0 0 96.3
Trucks 0 0 0 1 30 0 0 0 3 0 37 [ 0] 0 72
% Trucks 0 0 0 0 1.3 52 0 0 0 0 2.8 0 0 34 53 0 0 0 37
Acton Pharmacy Dr Mass Ave Windsor Ave Mass Ave
From North _ From East N ___From South N } From West e
Start Time | Left| Thru [ Right [ App 7ot | Left | Thru { Right | app Tol | Left | Thru | Right | App Towl | Left | Thru | Right | Asp. Tow | tnt. Total |
Peak Hour Analysis From 07:00 to 08:45 - Peak | of |
Peak Hour for Entire Intersection Begins at 08:00
08:00 1 0 0 1 8 53 1 62 3 0 12 15 0 147 4 ISt 229
08:15 0 0 0 0 12 87 1 100 2 0 17 19 1 149 2 152 271
08:30 0 0 0 0 8 83 0 91 2 0 20 22 H 136 3 140 253
08:45 0 0 0 04 12 75 1 88 1 0 14 15 1 154 4 159 262
Total Volume 1 0 0 1 40 298 3 341 8 0 63 71 3 586 13 602 1015
% _App. Total 100 0 0 11.7. 874 0.9 11.3 0__ 887 0.5 973 2.2
PHF 250 000 .000 .250 .833 856 750 .853 .667 .000  .788 .807 | .750 951 813 947 936
Cars 1 0 0 1 39 283 3 325 8 0 62 70 3 572 12 587 983
% Cars 100 0 0 100 | 975 95.0 100 95.3 100 0 984 98.6 100 976 923 97.5 96.8
Trucks 0 0 0 0 1 15 0 16 0 0 1 1 0 14 1 5 32
% Trucks 0 0 0 01 25 5.0 0 47 0 0 1.6 1.4 0 2.4 7.7 2.5 32



Accurate Counts

File Name :
978-664-2565 Site Code
Start Date
Page No
Acton Pharmacy Dr
Out In Total
6 1 7
[1] 0 1]
6 1 7
0 0 1
0 0 0
0 0 1
Ri?ht Tr‘wu Left
4
Peak Hour Data
E[g sg‘ - L
o ® ofm| @ o
U E*I Noinh T,(% - Bea
0 [~ wlod e embe] WO W =
Z 878 kI Peak Hour Begins at 08:00 4 B
w | o | =—Pp C=Th W (X] wig »
8 = Cars c S.% o & Sesl 2z
= g | s el | Trucks ] - ®
328 o P8l e =
a3l [ - Q|- © | ©iS
O W DD
- Qw3
9 I p
_Left Thru_ Right
o} 62
4] g 1
8 0 63
Lflﬁ |
51 70 | 121]
2 1 L3
53 71 [ 124
Out in Totat
\Vindsor Ave
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of |
Peak Hour for Each Approach Begins at: . - e
07:15 08:00 08:00 08:00
+0 mins. 0 0 0 0 8 53 1 62 3 0 12 15 0 147 4 151
+15 mins. 0 0 0 0 12 87 1 100 2 0 17 19 1 149 2 152
+30 mins. 0 0 0 0 8 83 0 91 2 0 20 22 | 136 3 140
+45 mins. 1 0 0 1 12 75 1 88 1 0 14 15 1 154 4 159
Total Volume 1 0 0 { 40 298 3 341 8 0 63 71 3 586 13 602
% App. Total 100 0 Q 3 11.7 87.4 0.9 11.3 0 _ 887 0.5 973 2.2
PHF | 250 .000 .000 250 | 833 856 750 853 | 667 .000_ _ .788 807 | 750 951 813 .947
Cars 1 0 0 1 39 283 3 325 8 0 62 70 3 572 12 587
% Cars 100 0 0 100 | 97.5 95 100 953 100 0 984 98.6 1060 976 923 97.5
Trucks 0 0 0 0 I 15 0 16 0 0 1 1 0 14 1 15
% Trucks 0 0 0 0 2.5 5 0 4.7 0 0 1.6 1.4 0 2.4 7.7 2.5
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Accurate Counts
978-664-2565
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Accurate Counts

N/S Street : Windsor Avenue File Name : 10431001

E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 10431001
City/State : Acton, MA Start Date : 6/3/2008
Weather : Clear PageNo :1

Groups Printed- Cars

Acton Pharmacy Dr Mass Ave Windsor Ave Mass Ave
_ From North From East ____From South From West
{ Start Time | Left| Thru | Right | Peds | Left| Thru | Right | Peds | Left| Thru | Right | Peds | Left] Thru | Right | Peds | escm ton | tnclo. Toasi | Int. Total
07:00 "0 0 0 0 9 50 0 1 0 0 11 2 1 131 0 0 3 202 205
07:15 0 0 0 2 11 78 0 0 1 0 17 4 0 130 4 0 6 241 247
07:30 0 0 0 0 7 64 0 2 0 0 7 1 0 110 2 4] 3 190 193
07:45 0 0 Q 0 9 73 0 1 3 0 9 1 0 119 0 0 2 213 215
Total 0 0 0 2 36 265 0 4 4 0 44 3 1 490 6 0 14 846 860
08:00 1 0 0 0 7 52 1 0 3 0 12 0 0 140 4 0 0 220 220
08:15 0 0 0 0 12 86 1 0 2 0 17 0 1 147 2 0 0 268 268
08:30 0 0 0 8 8 75 0 2 2 0 20 4 1 134 3 1 15 243 258
. 08:45 0 0 0 0 12 70 1 0 1 0 13 16 | 151 3 0 | 16 252 268
Total 1 0 0 8 39 283 3 2 8 0 62 20 3 572 12 1| 31 983 1014
Grand Total 1 0 0 10 75 548 3 6 12 0 106 28 4 1062 18 1 45 1829 1874
Apprch % 100 0 0 12 875 0.5 10.2 0 898 0.4 98 1.7
Total % 0.1 0 0 4.1 30 0.2 0.7 0 5.8 02 581 1 ! 2.4 97.6
Acton Pharmacy Dr Mass Ave Windsor Ave Mass Ave
From North From East From South L. From West _
Start Time | Left | Thru | Right | App Towal | _Left | Thru | Right | app Towl |__ Left| Thru | Right | App Tow | _Left | Thru | Right | App Towl | Int Total |

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

08:00 1 0 0 1 7 52 ! 60 3 0 12 15 0 140 4 144 220

08:15 0 0 0 0 12 86 1 99 2 0 17 19 1 147 2 150 268

08:30 0 0 0 0 8 75 0 83 2 0 20 2 1 134 3 138 243

08:45 0 0 0 0 12 70 1 83 it 0 13 14 Loas1 3 155|252
Total Volume 1 0 0 1 39 283 3 325 8 0 62 70 3 s72 12 587 983
% App. Total 100 0 0 12871 0.9 11.4 0 886 05 974 2

PHF | 250 000 .000 250 | 813 823 750 821 | 667 000 775 795 | 750 947 750 947 | 917
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File Name : 10431001
978-664-2565 Site Code : 10431001
Start Date : 6/3/2008
Page No :2
Acton Pharmacy Dr
li!L‘] In Total
sl 1] 7
Lol o 1
Rijht Thru  Left
¢
Peak Hour Data
3 -~ -
l»9 © j i % g
S =4
- 3 North @
2 |5 =]
< B 2 o
a™| 5——’ Peak Hour Begins at 08:00 HE o
o] Ll ?
= - £ (Cars @
-] [
SF € { 45
- 8,2
o T p
o e
.. 8 0 62
|
(51
Out In Total
Windsor Ave_
- _:Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at:
07:15 08:00 08:00 08:00
+0 mins. 0 0 0 0 7 52 1 60 3 0 12 15 0 140 4 144
- +15 mins. 0 0 0 0 12 86 1 99 2 0 17 19 1 147 2 150
+30 mins. 0 0 0 0 8 75 0 83 2 0 20 22 1 134 3 138
+45 mins. | 1 0 0 1 12 70 1 83 1 0 13 14 1 151 3 155
Total Volume L 0 0 1 39 283 3 325 8 0 62 70 3 572 12 587
% App. Total 100 0 0 12 87.1 0.9 114 0 _ 886 0.5 974 2 .
PHF | 250 .000  .000 250 1 813 823 750 821 ] 667 000 775 7951 750 947 750 947




Accurate Counts
978-664-2565
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Site Code
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N/S Street : Windsor Avenue

Accurate Counts
978-664-2565

File Name : 10431001

E/W Street: Massachusetts Avenue Site Code : 10431001
City/State : Acton, MA Start Date : 6/3/2008
Weather : Clear PageNo :1
Groups Printed- Trucks
Acton Pharmacy Dr Mass Ave Windsor Ave Mass Ave
From North From East _ From South From West
|_Start Time | Left[ Thru [ Right [ Peds | Left] Thru [ Right | Peds | Left| Thru | Right | Peds | Lefi | Thru | Right | Peds | comrmn | o vom 1t Total |
07:00 0 0 0 0 0 1 0 0 0 0 0 0 0 7 0 0 0 8 8
07:15 0 0 0 0 0 8 0 0 0 0 0 0 0 9 0 0 0 17 17
07:30 0 0 0 0 0 2 0 0 0 0 0 0 0 4 0 0 0 6 6
. 07:45 0 0 0 1} 0 4 0 0 0 0 2 0 0 3 0 0 | Q 9 9
Total 0 0 0 0 0 15 0 0 0 0 2 0 0 23 0 0 0 40 40
08:00 0 0 0 0 t 1 0 0 0 0 0 0 0 7 0 0 0 9 9
08:15 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 0 3 3
08:30 0 0 0 0 0 8 0 0 0 0 0 0 0 2 0 0 0 10 10
08:45 (] 0 0 0 0 5 1] 0 0 0 1 0 0 3 1 0 0 10 10
Total 0 0 0 0 ] 15 0 0 0 0 I 0 0 14 l 0 0 32 32
Grand Total 0 0 0 0 1 30 0 0 4] 0 3 0 0 37 1 0 0 72 72
Apprch % 0 0 0 32 968 0 0 0 100 0 974 2.6
Total % 0 0 0 14 417 0 0 0 42 0 514 14 0 100
Acton Pharmacy Dr Mass Ave Windsor Ave Mass Ave
From North From East From South From West _ o
| StartTime | Left| Thru | Right [ Ap Tol | Left| Thru| Right | app tom | Left| Thru | Right | AppTowl | Left | Thru | Right | App Toral | lnt. Total |
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of |
Peak Hour for Entire Intersection Begins at 07:15
07:15 0 0 0 0 0 8 0 8 0 0 0 0 0 9 0 9 17
07:30 0 0 0 0 2 0 2 0 0 0 0 0 4 0 4 6
0745 0 0 0 0 0 4 0 4 0 0 2 2 0 3 0 3 9
. 08:00 0 0 Q 0 1 1 0 2.0 1] Q [¢] 0 7 0__ 7 9
Total Volume 0 0 0 0 1 15 0 6 0 0 2 2 0 23 0 23 4]
_ % App. Total Q 0 0 6.2 93.8 0 . 0 _ .0 100 i 0 100 0] )
PHF | .000 _.000 __.000 000 | 250 469  .000 .500 | _.000 .00 .250 250 [ _.000 _ .639 000 .639 .603




‘?;grg;g?ggs File Name : 10431001
h - Site Code : 10431001

Start Date : 6/3/2008
Page No :2
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Windsor Ave
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at: o
07:00 07:15 07:00 07:00
+) mins. 0 0 0 0 0 8 0 8 0 0 0 0 0 7 0 7
+15 mins. 0 0 0 0 0 2 0 2 0 0 0 0 0 9 0 9
+30 mins. 0 0 0 0 0 4 0 4 0 0 0 0 0 4 0 4
+45 mins. (] 0 0 0 1 1 0 2 0 0 2 2 0 3 0 3
Total Volume 0 0 0 0 1 15 0 16 0 0 2 2 0 23 0 23
% App. Total 0 0 __ Q 62 938 .0 0 0 100 0 100 0
PHE | 000 .000  .000 000 | 250 469  .000 5001 000 000 250 250 1 .000 639 000 .639
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Accurate Counts

N/S Strect : Windsor Avenue File Name : 10431001
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 10431001
City/State : Acton, MA Start Date : 6/3/2008
Weather : Clear PageNo :1
. Groups Printed- Cars - Trucks .
‘— Acton Pharmacy Dr Mass Ave Windsor Ave Mass Ave
B From North From East ___From South FromWest |
| Start Time | Left| Thru | Right | Peds | Left| Thru | Right ] Peds | Left| Thru | Right | Peds | Left| Thru | Right | Peds | gt rou | et towt | nt. Total |
16:00 0 0 1 [ 10 127 7 2 3 0 22 0 0 105 2 1 4 277 281
16:15 0 0 0 0 9 119 2 5 1 0 13 4 3129 1 0 9 277 286
16:30 0 0 0 1 20 117 | 2 1 0 10 1 2 95 | 2 6 247 253
. 16:45 0 0 Q 1 14 134 3 2. 2 0 21 5 4 113 3 2 10 296 306
Total 0 0 1 3 53 497 13 i1 7 0 66 10 9 444 7 5 29 1097 [126
17:00 0 0 0 0 16 150 0 t 4 1 21 3 1 123 6 2 6 322 328
17:15 0 0 0 0 8 133 1 2 3 { 18 3 2 109 5 0 5 280 285
17:30 0 0 0 0 11 132 2 i 0 0 25 2 1 136 1 0 3 308 311
17:45 0 0 1} 0 19 123 1 0 ) 1 20 0 2 134 0 -0 0 301 301
Total 0 0 0 0 54 538 4 4 8 3 84 8 6 502 12 2 14 1211 1225
Grand Total 0 0 1 3 107 1035 17 15 15 3 150 18 15 946 19 7 43 2308 2351
Apprch % 0 0 100 92 893 1.5 8.9 1.8 893 1.5 965 1.9
Total % 0 0 0 4.6 448 0.7 - 0.6 0.1 6.5 206 41 0.8 1.8 98.2
Cars 0 0 0 107 1022 17 14 3 150 15 936 19 0 0 2326
% Cars 0 0 .0 _100 100 98.7 100 100 | 93.3 100 100 100 100 989 100 100 0 0 98.9
Trucks 0 0 1 0 13 0 1 0 0 0 10 0 0 0 25
% Trucks 0 0 100 0 0 1.3 0 0 6.7 0 0 0 0 1.1 0 0 0 0 1.1
Acton Pharmacy Dr Mass Ave Windsor Ave Mass Ave
From North - _From East oo FromSouth .+ FromWest 1
Start Time | Left]| Thru | Right | App.Toml | Left | Thru | Right | App Tot | _Left | Thru | Right | App Tol | Left | Thru | Right | app Tol | Int. Total |
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00
17:00 0 0 0 0 16 150 0 166 4 1 21 26 1 123 6 130 322
17:15 0 0 0 0 8 133 1 142 3 1 18 22 2 109 5 116 280
17:30 0 0 0 0 ti 132 2 145 0 0 25 25 1 136 1 138 308
17:45 0 Q 0 0 19 123 | 143 1 120 22 2 134 0 . .136 | 301
Total Volume 0 0 0 0 54 538 4 596 8 3 84 95 6 502 12 520 1211
% _App. Total 0 0 [ 9.1 90.3 0.7 8.4 32 884 1.2 ..96.5 2.3
PHF | .000  .000  .000 .000 | .711 .897 .500 .898 .500 750 .840 913 750 923 .500 942 1940
Cars 0 0 i} 0 54 535 4 593 8 3 84 95 6 499 12 517 1205
% Cars 0 0 0 0 100 99.4 100 99.5 {00 100 100 100 100 994 100 99.4 99.5
Trucks 0 0 0 0 0 3 ] 3 0 0 0 0 0 3 0 3 6
% Trucks 0 0 0 0 0 0.6 0 0.5 0 0 0 0 0 0.6 0 0.6 0.5
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Accurate Counts

File Name
978-664-2565 Site Cote
Start Date
Page No
Acton Pharmacy Dr
In Total
13 o 13
0 0 [4]
13 (1] 3
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0 (4] 0
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A
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T ] L: nl9
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2 328 2 e8¢
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Out In Total
Windsor Ave
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of |
Peak Hour for Each Approach Begins at: - o
16:00 16:45 16:45 17:00
+0 mins. 0 0 1 1 14 134 3 151 2 0 21 23 1 123 6 130
+15 mins. 0 0 0 0 16 150 0 166 4 1 21 26 2 109 5 116
+30 mins. 0 0 0 0 8 133 1 142 3 1 18 22 1 136 1 138
+45 mins. 0 0 0 0 11 132 2 145 0 0 25 25 2 134 [{] 136
Total Volume 0 0 1 1 49 549 6 604 9 2 85 96 6 502 12 520
% App. Total 1] 0 100 81 909 1 94 2.1 885 1.2 96.5 2.3
o PHF | .000 000 .250 250 | 766 915 500 910 563 _.500 850 923 1 750 923 500 942
Cars 0 0 0 0 49 544 6 599 9 2 85 96 6 499 12 517
% Cars 0 0 0 0 100 99.1 100 99.2 100 100 100 100 100 994 100 99.4
Trucks 0 0 1 I 0 5 4] 5 [i] 0 0 0 0 3 0 3
% Trucks 0 0 100 100 0 0.9 0 0.8 0 0 0 0 0 0.6 0 0.6

1 10431001
: 10431001
1 6/3/2008
02



Accurate Counts

File Name : 10431001
978-664-2565 Site Code - 10431001

Start Date : 6/3/2008
PageNo :3
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[ Accurate Counts

N/S Street: Windsor Avenue File Name : 10431001
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 10431001
City/State : Acton, MA Start Date : 6/3/2008
; Weather : Clear Page No :1
; Groups Printed- Cars .
E P Acton Pharmacy Dr Mass Ave Windsor Ave ( Mass Ave
= From North From East From South From West
: Start Time | Left| Thru | Right { Peds | Left | Thru [ Right [ Peds | Left| Thru | Right | Peds | Left| Thru | Right | Peds | e rem | e tom | Int. Toral |
16:00 0 0 0 i 10 124 7 2 2 0 22 0 0 100 2 1 4 267 271
16:15 0 0 0 0 9 116 2 5 i 0 13 4 3129 i 0 9 274 283
. 16:30 0 0 0 1 20 tle 1 2 i 0 10 1 2 95 1 2 6 246 252
— 16:45 0 0 0 1 14 131 3 2 2 0 21 5 4 113 3 2 10 291 301
— Total 0 0 0 3 53 487 13 11 6 0 66 10 9 437 7 5 29 1078 1107
o 17:00 0 0 0 0 16 150 0 1 4 f 21 3 1123 6 2 6 322 328
o 17:15 0 0 0 0 g8 132 1 2 3 [ 18 3 2 108 5 0 5 278 283
17:30 0 0 0 0 Il 131 2 1 0 0 25 2 1 135 1 0 3 306 309
17:45 4] 0 0 0 19 122 I 0 1 1 20 0 2 133 0 0 0 299 299
Total 0 0 0 0 54 535 4 4 8 3 84 8 6 499 12 2 14 1205 1219
Grand Total 0 0 0 3 107 1022 17 15 14 3150 18 15 936 19 7 43 2283 2326
i Apprch % 0 0 0 9.3 892 1.5 8.4 1.8 898 1.5 96.5 2
Total % 0 0 0 47 448 0.7 0.6 0.1 6.6 0.7 41 0.8 1.8 98.2
Acton Pharmacy Dr Mass Ave Windsor Ave Mass Ave

From North From East From South From West
Stat Time | Left] Thru [ Right { app T | Left| Thru | Right [ app Tow | Left| Thru | Right | App Tow | Left | Thru | Right | Avp Toa | it Total |

Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 17:00

17:00 0 0 0 0 16 150 0 166 4 1 21 26 I 123 6 130 322

17:15 0 0 0 0 8 132 1 141 3 1 18 22 2 108 5 115 278

17:30 0 0 0 0 11 131 2 144 0 0 25 25 1 135 1 137 306

17:45 0 0 0 0 19 122 1 142 | 1 1 20 22 2 133 0 135 | 299

Total Volume 0 0 0 0 54 535 4 593 8 3 84 95 6 499 12 517 1205
% App. Total 0 0 0 ) 9.1 90.2 0.7 84 32 884 1.2 96.5 2.3

PHF | .000 .000 .000 .000 711 .892 .500 .893 .500 750 .840 913 .750 924 500 943 ...936




Accurate Counts

File Name : 10431001
978-664-2565 Site Code : 10431001
Start Date : 6/3/2008
PageNo :2
Acton Pharmacy Dr
In Total
5
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Out in Total
Windsor Ave
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at:
16:00 16:45 16:45 17:00
+0 mins. 0 0 0 0 14 131 3 148 2 0 21 23 1 123 6 130
+15 mins. 0 0 0 0 16 150 0 166 4 1 21 26 2 108 5 115
+30 mins. 0 0 0 0 8 132 1 141 3 1 18 22 1 135 1 137
+45 mins. 0 0 0 0 11 131 2 144 0o [0} 25 25 2 133 0 135
Total Volume 0 0 0 0 49 544 6 599 9 2 85 96 6 499 12 517
% App. Total 0 0 0 182 908 1 9.4 2.1 88.5 1.2 96.5 2.3
PHE .000 .000 .000 .000 766 .907 .500 .902 563 500 .850 923 7150 924 500 943
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Accurate Counts
978-664-2565

Mass Ave
In - Peak Hour; 17:00
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in - Peak Hour: 16:00
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Accurate Counts

N/S Street : Windsor Avenue File Name : 10431001
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 10431001
City/State : Acton, MA Start Date : 6/3/2008
Weather : Clear PageNo :1

Groups Printed- Trucks

Acton Pharmacy Dr Mass Ave Windsor Ave Mass Ave
From Notth From East From South From West
Start Time Leftl Thru | Rjglll Peds | Left ! Thru ] Right I Peds Left | Thru l Right ,I_E@QS,_ Left ‘”I_h_ru l Right ] Peds | Exciutow | Inclu. Total I Int. Total
16:00 0 0 1 0 0 3 0 0 1 0 0 0 0 5 0 0 0 10 10
16:15 0 0 0 0 0 3 0 0 0 0 0 1} 0 0 0 0 0 3 3
16:30 0 0 0 0 0 i 0 0 0 0 0 0 0 0 0 0 0 1 1
16:45 0 o _ .0 0 0 3 0 0 Q 1} 0 0 0 2 0 0 0 5 5
Total 0 0 1 0 0 10 0 0 1 0 0 0 0 7 0 0 0 19 19
17.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:15 0 0 0 0 0 | 0 0 0 0 0 0 0 I 0 0 0 2 2
17:30 0 0 0 0 0 1 0 0 0 0 0 0 0 i 0 0 0 2 2
17:45 1] 0 0 0 0 1 0o__ .9 0 0 0 0 0 .0 0] 0 2 2
Total 0 0 0 0 0 3 0 0 0 0 0 0 0 3 0 0 0 6 6
Grand Total 0 0 I 0 0 13 0 0 1 0 0 0 0 10 0 0 0 25 25
Apprch % 0 0 100 o 100 0 100 0 0 0 100 0
Total % 0 0 4 0 52 0 4 0 0 0 40 0 0 100
Acton Pharmacy Dr Mass Ave Windsor Ave Mass Ave
From North From East From South From West _

Start Time | Left] Thru | Right | App Towt | Left| Thru | Right | Aop Total | Left | Thru | Right | App Totsl | Left | Thru | Right | App. Total | Int Totat |
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 0 0 1 1 0 3 0 3 1 0 0 1 0 5 0 5 10

16:15 0 0 0 0 0 3 0 3 0 0 0 0 0 0 0 0 3

16:30 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1

16454 0 0 0 0ol 0 .3 0 3 0 0 0 0 0 2 0 2 s

Total Volume 0 0 1 1 0 10 0 10 1 0 0 1 0 7 0 7 19
% App. Total 0 0 100 0 100 0 100 0 0 0100 0

PHF | 000 000 250 250 | 000 833 000 8331 250 000  .000 250 1 000 350 000 .350 A75
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File Name :
978-664-2565 Site Code
Start Date
Page No
Acton Phamacy Dr
U In Total
ol [ 1 1
i o 0
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i N
Peak Hour Data
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MindsorAve
: - Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Fach Approach Begins at: B
16:00 16:00 16:00 16:00
+0 mins. 0 0 1 1 0 3 0 3 1 0 0 1 0 5 0 5
+15 mins. 0 0 0 0 0 3 0 3 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 ] 1 0 1 (] 0 0 0 0 0 0 0
+45 mins, 0 0 0 0 Q 3 0 3 0 0 0 0 0 2 0 2
Total Volume 0 0 1 1 0 10 0 10 1 0 0 1 0 7 0 7
% App. Total 0 Q 100 0 100 0 100 0 0 0 100 0 _
PHF | _.000 .000 250 250 | 000 833 000 833 1 250 .000_ .000 250 1 000 350 000 .350

Accurate Counts
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Accurate Counts File Name : 10431001

978-664-2565 Site Code : 10431001
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Page No :3
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Accurate Counts

N/S Street : Spruce St/ Kinsley St File Name : 13510001
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 13510001
City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear PageNo :1
- Groups Printed- Cars - Trucks o
Spruce St Mass Ave Kinsley St Mass Ave
N From North __From East From South From West L . o
Start Time | Left| Thru | Right [ Peds | Lefi | Thru | Right [ Peds | Lcft | Thru | Right | Peds | Lofi | Thru | Right | Peds Excta out | oo, Toat_| Int Total |
07:00 19 0 6 1 1 35 13 0 2 6 4 2 18 160 1] 0 3 264 267
07:15 13 0 9 2 1 90 19 0 t i 2 1 21 104 2 0 3 263 266
07:30 6 0 9 l 2 63 6 0 1 2 2 | 5 99 1 0 2 196 198
07:45 4 1 10 9 Q 65 8 0 I 3 ] 8 137 bl 2249 251
Total 52 1 34 4 4 253 46 0 5 10 11 5 52 500 4 1 10 972 982
08:00 | 10 0 11 0 0 66 17 0 i 1 2 1 13 131 1 0 1 253 254
08:15 11 0 It 0 0 73 14 0 0 0 4 2 17 130 0 0 2 260 262
08:30 8 0 12 1 3 70 14 0 1 1 5 1 13 111 1 3 5 239 244
... 0845 14 1] 7 2 0 76 29 0 0 1 1 2 ] 15 121 1 14 18 265 283
Total 43 0 41 3 3 285 74 0 2 3 12 6 58 493 3 17 26 1017 1043
Grand Total 95 1 75 7 7 538 120 0 7 13 23 11 110 993 7 18 36 1989 2025
Apprch % | 55.6 0.6 439 1.1 80.9 18 163 302 535 9.9 895 0.6
Total% | 48 01 38 04 27 6 04 07 12 55499 04 | 1.8 982
Cars 92 1 73 7 508 114 7 13 22 108 967 5 0 0 1953
% Cars | 968 100 973 100.| 100 944 95 01 _100 100 957 100} 98.2 974 714 100 | 0 0 94
Trucks 3 0 2 0 30 6 0 0 1 2 26 2 0 0 72
% Trucks 32 0 2.7 0] 0 5.6 5 0 0 0 43 0 1.8 26 286 0 0 0 36
Spruce St Mass Ave 1 Kinsley St Mass Ave ‘
e oo FromNorth | 77E1gmja§(vV,,»”,J . ._.._From South . From West 4 R
,,,,, Start Tim Left | Thru [ Right | App.Towr | Left| Thru | Right | app Tow | Left | Thru | Right | app Tom | Lefi | Thru | _Right | App. Totl | Int, Total |
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of |
Peak Hour for Entire Intersection Begins at 08:00
08:00 10 0 1] 21 0 66 17 83 1 1 2 4 13 131 I 145 | 253
08:15 11 0 11 22 0 73 14 87 0 0 4 4 17 130 0 147 260
08:30 8 0 12 20 3 70 14 87 [ 1 5 7 13 111 1 125 239
08:45 14 0 7 21 0 76 29 105 0 1 | 2 15 121 1 137 265
Total Volume 43 0 41 84 3 285 74 362 2 3 12 17 58 493 3 554 1017
% App. Total 51.2 0 488 08 787 204 11.8 176 70.6 10.5 _89 0.5 .
PHF | 768 ___.000 854 955 ¢ 250 938 638 .862 | 500 _ .750  .600 607 | 853 .94} 750 .942 .959
Cars 41 0 39 80 3 270 70 343 2 3 11 16 58 478 1 537 976
% Cars 95.3 0 951 95.2 100 947 946 94.8 100 100 91.7 94.1 100 970 333 96.9 96.0
Trucks 2 0 2 4 0 15 4 19 0 0 1 1 0 15 2 17 41
% Trucks 4.7 0 4.9 4.8 0 5.3 54 52| 0 0 8.3 5.9 0 3.0 66.7 3.1 4.0

o ey ee e e e+



Ccural
Accurate Counts File Name : 13510001

978-664-2565 Site Code : 13510001
Start Date : 3/27/2008
Page No :2
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Kinslev St
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at:
07:45 08:00 07:00 07:45
+0 mips. 14 1 10 25 0 66 17 83 2 6 4 12 8 137 1 146
+15 mins. 10 0 il 21 0 73 14 87 { 1 2 4 13 131 1 145
+30 mins. 11 0 11 22 3 70 14 87 1 2 2 5 17 130 0 147
. +45 mins. 8 0 12 20 0 .76 29 105 1 1. 3 5 13 111 1 125
Total Volume 43 i 44 88 3 285 74 362 5 10 11 26 51 509 3 563
_% App. Total | 48.9 1.1 50 08 787 204 | 192 385 423 | 9.1 904 0.5
PHF | 768 250 917 880 250 938 638 862 | .625 417 _ .688 542 1 750 929 750 957
Cars 41 1 42 84 3 270 70 343 5 10 11 26 51 498 2 551
% Cars 953 100 95.5 95.5 100 947 946 94.8 100 100 100 100 100 97.8 667 97.9
Trucks 2 0 2 4 0 15 4 19 0 0 0 0 0 11 1 12
% Trucks 4.7 0 4.5 4.5 0 5.3 54 52 0 0 0 0 0 22 333 2.1
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Accurate Counts
978-664-2565
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Accurate Counts

N/S Street : Spruce St/ Kinsley St File Name : 13510001
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 13510001
City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear PageNo :1
Groups Printed- Cars
‘—' Spruce St Mass Ave Kinsley St Mass Ave
From North From East From South From West
| Start Time | Left| Thru | Right | Peds | Left| Thru | Right | Peds | Left] Thru | Right | Peds | Left| Thru | Right | PedS | i rust | focu o | Int Total |
07:00 18 0 6 | 1 35 12 0 2 6 4 2 16 158 0 0 3 258 261
07:15 13 0 9 2 1 83 19 0 1 1 2 1 21 101 2 0 3 253 256
07:30 6 0 9 1 2 59 5 0 1 2 2 1 5 94 1 0 2 186 188
_ 07:45 |__ 14 1 10 Q L0 61 8 0 1 1 3 | 8 136 1 1 2 244 246
Total 51 1 34 4 4 238 44 0 S 10 11 5 50 489 4 i 10 941 951
08:00 9 0 11 0 0 65 17 0 1 1 1 1 13 123 0 0 1 241 242
08:15 11 0 10 0 0 70 13 0 0 0 4 2 17 129 0 0 2 254 256
08:30 7 0 t 1 3 62 14 0 1 1 5 1 13 110 1 3 5 228 233
08:45 14 0 7 2 0 73 26 0 0 1 1 2 15 116 0 14 18 253 271
Total 41 0 39 3 3270 70 0 2 3 t1 6 58 478 1 17 26 976 1002
Grand Total 92 t 73 7 7 508 114 0 7 13 22 11 108 967 5 18 36 1917 1953
Apprch % | 55.4 0.6 44 1.1 808 18.1 16.7 31 524 10 895 0.5
Total % 4.8 0.1 38 04 265 5.9 0.4 0.7 1.1 5.6 504 0.3 1.8 98.2
Spruce St Mass Ave Kinsley St Mass Ave
From North - From East L From South From West_ _
Start Time_|__Left| Thru | Right | App.Tots | Left| Thru | Right | App Towt | _Left| Thru | Right | App.Total | Left |_Thru | Right | App. Total | Int. Totat |
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00
08:00 9 0 11 20 0 65 17 82 1 1 1 3 13 123 0 136 241
08:15 11 0 10 21 0 70 13 83 0 0 4 4 17 129 0 146 254
08:30 7 0 11 i8 3 62 14 79 1 i 5 7 13 110 1 124 228
o 08:45 14 0 7 21 0 73 2699 0 1 1 20 .15 116 0 131 253
Total Volume 41 0 39 80 3 270 70 343 2 3 11 16 58 478 1 537 976
_ % App. Total 51.2 0 48.8 0.9 78.7 204 12.5 18.8 68.8 . 10.8 89 0.2
PHF | 732  .000 886 952 | 250 925 673 866 | 500 750 550 853 926 _ .250 .920 .961
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— Accurate Counts File Name -
978-664-2565 Site Cole
. Start Date
E Page No
— Spruce St
t In Total
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—Kinsley St
— Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at:
7 07:00 08:00 07:00 07:45
: +0 mins. 18 0 6 24 0 65 17 82 2 6 4 12 8 136 1 145
_ +15 mins. 13 0 9 22 0 70 13 83 i 1 2 4 13 123 0 136
+30 mins. 6 0 9 15 3 62 14 79 1 2 2 5 17 129 0 146
+45 mins. 14 1 10 25 0 73 26 99 1 | 3 5 13 110 1 124
Total Volume 51 1 34 86 3 270 70 343 5 10 11 26 51 498 2 551
% App. Total | 593 12 395 09 787 204 19.2 385 423 93 904 0.4
PHF | 708 250 850 860 | 250 925 673 866 625 417 688 542 1 750 915 500 943

13510001
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Accurate Counts
978-664-2565
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Accurate Counts

" N/S Street : Spruce St/ Kinsley St File Name : 13510001
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 13510001
— City/State : Acton, MA Start Date : 3/27/2008
— Weather : Clear Page No 1
|
. Groups Printed- Trucks
= Spruce St Mass Ave Kinsley St Mass Ave
b . From North From East From South From West
i Start Time | Left| Thru | Right [ Peds | Left | ‘Thru [ Right [ Peds | Lo | Thru | Right | Peds | Left] Thru | Right | Pods | o rem | e 1o | fon. Total |
07:00 { 0 0 0 0 0 1 0 0 0 0 0 2 2 0 0 0 6 6
07:15 0 0 0 0 0 7 0 0 0 0 0 0 0 3 0 0 0 10 10
07:30 0 0 0 0 0 4 1 0 0 0 0 0 0 5 0 0 0 0 10
[ 0745 Q 0 0 0 6 4 0 0 0 0. 0 0 0 1 0 0 1] .5 5
Total 1 0 0 0 0 15 2 0 0 0 0 0 2 11 0 0 0 31 31
[ 08:00 1 0 0 0 0 1 0 0 0 0 l 0 0 8 1 1] 0 12 12
’ 08:15 0 0 I 0 0 3 1 0 0 0 0 0 0 1 0 0 0 6 6
— 08:30 1 0 1 0 0 8 0 0 0 0 0 0 0 1 0 0 0 11 11
08:45 0 0 0. 0 0 3 3 Q 0 0 0 0| 0 5 1 1] 0 12 12
. Total 2 0 20 015 4 0 0 0 1ol o 15 2o 0 41 41
Grand Total 3 0 2 0 0 30 6 0 0 0 1 0 2 26 2 0 0 72 72
Apprch % 60 0 40 0 833 167 0 0 100 6.7 867 6.7
Total % 4.2 4] 2.8 0 417 8.3 0 0 1.4 28 361 2.8 0 100
Spruce St Mass Ave Kinsley St Mass Ave
From North_ From East From South . . FromWest |
Start Time | Left| Thru [ Right [ appTowt | Left] Thu | Right [ App.Tol | Left | Thru | Right | App.Tol | Left | Thru | Right | app Terl | Int Total
- Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00
08:00 1 0 0 i 0 i 0 1 0 0 1 1 0 8 1 9 12
08:15 0 0 1 | 0] 3 | 4 0 0 0 0 0 i 0 1 6
08:30 1 0 1 2 0 8 0 8 0 0 0 0 0 1 0 1 11
08:45 0 0 Q. 0 Q 3 3 6 0 0 0 0 0 5. L 6 12
Total Volume 2 0 2 4 0 [5 4 19 0 0 1 1 0 15 2 17 41
% App. Total 50 0 50 0 789 21.1 0. 0 100 . 0 88.2 s o
PHF .500 000 .500 500 .000 469 333 594 .000 __.000 250 250 [ .000 469 .500 A72 854




Accurate Counts File Name : 13510001

978-664-2565 Site Code : 13510001
Start Date : 3/27/2008
Page No :2
Spruce St
Out In Totat
e %
o
2 ol 2]
‘R_i?ht Thru LeLﬂ’

Peak Hour Data

1
i

[e)
LIE
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2 N
@ Peak Hour Begins at 0800 | :IE é
© | o| 2|
= | Trucks N - °
-
Q
u(E
q T op
_Left Thru Right
[ ol ol 1]
—
L2l 4 3l
Out In Total
Kinsley St
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of |
Peak Hour for Each Approach Begins at:
07:45 08:00 07:15 07:15
+0 mins. 0 0 0 0 0 1 0 i 0 0 0 0 0 3 0 3
+15 mins. 1 0 0 1 0 3 1 4 0 0 0 0 0 5 (] 5
+30 mins. 0 0 1 1 0 8 0 8 0 0 0 0 0 1 0 1
+45 mins. | 1 0 1 2 0 3 3 6, 0 0 1 1 0 8 1 9]
Total Volume 2 0 2 4 0 15 4 19 0 0 1 1 0 17 1 18
% App. Total 50 0. 5 0 789 211 0 0 100 0944 5.6
PHF | .500  .000 500 5001 000 469 333 594 | 000 000 250 250 | .000  .531 250 .500
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Accurate Counts

N/S Street : Spruce St/ Kinsley St File Name : 13510001
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 13510001
City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear PageNo :1
Groups Printed- Cars - Trucks .
' Spruce St Mass Ave Kinsley St Mass Ave
|>__ From North o From East From South From West
Start Time | Left| Thru | Right | Peds | Left| Thru | Right | Peds | Left] Thru | Right | Peds | _Left| Thru | Right [ Peds | exew o | oty ot | Int Total |
16:00 18 2 21 0 0 137 15 0 1 0 1 3 19 79 2 3 6 295 301
16:15 12 0 7 0 4 108 4 0 1 1 1 5 5 96 3 2 7 242 249
16:30 9 | 9 0 6 130 12 0 0 0 2 0 5 91 3 0 0 268 268
16:45 | 11 2 17 0 3 129 9 0 3 0 3 1 {105 4 0 1 297 298
Total 50 5 54 0 13 504 40 0 5 1 7 9 40 371 12 5 14 1102 1116
17:00 4 4 18 0 2 127 19 0 3 2 2 2 8 126 4 0 2 319 321
17:15 12 0 20 0 2 135 20 0 0 0 1 2 18 109 4] 0 2 317 319
17:30 20 0 12 0 4 131 13 0 0 0 1 0 10 117 4 0 0 312 312
______ 17:45 | 6 1 13 .04 | 129 7 0 1 1 5 1 12 113 2 0 1 291 292
Total | 42 s 63 ol 9 522 59 0 4 3 9 5 48 465 10 0 5 1239 1244
Grand Total 92 10 117 0 22 1026 99 0 9 4 16 14 88 836 22 5 19 2341 2360
Apprch % 42 46 534 1.9 895 8.6 31 13.8 552 9.3 884 23
Total % 39 0.4 b} 0.9 438 4.2 0.4 0.2 0.7 _ 38 357 0.9 0.8 99.2 .
Cars 92 10 115 22 1014 99 9 4 16 87 831 22 0 0 2340
% Cars 100 100 983 0 100 98.8 100 .. 0 100 100 100 100 989 994 100 100 4] 6 99.2
Trucks 0 0 2 0 12 0 0 0 0 1 5 0 0 0 20
% Trucks 0 0 1.7 0 0 1.2 0 0 0 0 0 0 1.1 0.6 0 0 0 0 0.8
Spruce St Mass Ave Kinsley St Mass Ave
From North — From East From South 1. From West o
Start Time | Left] Thru | Right | App Towl | Loft | Thru | Right | App.Towl | Left| Thru | Right | App Tott | Left | Thru | Right | App. Total | int. Total |
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:45
16:45 11 2 17 30 3 129 9 141 3 0 3 6 11 105 4 120 297
17:00 4 4 18 26 2 127 19 148 3 2 2 7 8 126 4 138 319
17:15 12 0 20 32 2 135 20 157 0 0 1 1 18 109 0 127 317
17:30 20 0 12 32 4 131 13 148 0 1] 1 i 10 117 4 131 _ 312
Total Volume 47 6 67 120 11 522 61 594 6 2 7 15 47 457 12 516 1245
% App. Total 39.2 5 55.8 1.9 87.9 10.3 40 133 46.7 9.1 88.6 2.3 —
PHF .588 375 .838 .938 .688 967 763 .946 .500 250 583 536 653 .907 750 .935 976
Cars 47 6 66 119 11 517 61 589 6 2 7 15 46 456 12 514 1237
% Cars 100 100 98.5 99.2 100 99.0 100 99.2 100 100 100 100 97.9 99.8 100 99.6 99.4
Trucks 0 0 1 1 0 5 0 5 0 0 0 0 1 1 0 2 8
% Trucks 0 0 1.5 0.8 0 1.0 0 0.8 0 0 0 0 2.1 0.2 0 0.4 0.6
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Accurate Counts
978-664-2565

File Name
Site Code
Start Date
Page No

Spruce St
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Kingley St
r—  Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at: - o _
7 16:45 16:30 16:15 17:00
+0 mins. 1t 2 17 30 6 130 12 148 1 1 1 3 8 126 4 138
= +15 mins. 4 4 18 26 3 129 9 141 0 0 2 2 18 109 0 127
+30 mins. 12 0 20 32 2 127 19 148 3 0 3 6 10 117 4 131
. +45 mins. 20 0 12 32 2 135 20 157 3 2 2 71 .12 113 2 127 |
Total Volume 47 6 67 120 13 521 60 594 7 3 8 18 48 465 10 523
% App. Total | 392 5 558 22 871 10.1 389 167 444 92 889 19 _
PHF | .588 375 838 938 | 542 965 750 946 | 583 375 667 643 | 667 923 625 .947
Cars 47 6 66 119 13 513 60 586 7 3 8 18 48 464 10 522
% Cars 100 100 985 99.2 100 98.5 100 98.7 100 100 100 100 100 99.8 100 99.8
Trucks 0 1} 1 1 0 8 0 8 0 0 0 0 0 1 0 1
% Trucks 0 0 1.5 0.8 0 1.5 0 1.3 0 0 0 0 0 02 0 02

: 13510001
1 13510001
:3/27/2008
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Accurate Counts
978-664-2565
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Accurate Counts

N/S Street : Spruce St/ Kinsley St File Name : 13510001
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 13510001
City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear PageNo :1
o Groups Printed- Cars -
F Spruce St Mass Ave Kinsley St Mass Ave
. From North - From East From South From West
Start Time_| Left| Thru [ Right [ Peds | Left | Thru [ Right | Peds | Left| Thru | Right | Peds | Loft | Thru | Right | Peds | samran | morom | Int. Total |
16:00 18 2 21 0 0 135 15 0 1 0 1 3 19 78 2 3 6 292 298
16:15 12 0 7 0 4 107 4 0 1 1 1 5 5 95 3 2 7 240 247
16:30 9 i 8 0 6 127 12 0 0 0 2 0 5 89 3 0 0 262 262
16:435 il 2 17 0 | 3 127 9 0. 3 0 3 1 10 105 4 0 | 294 295
Total 50 5 53 0 13 496 40 0 1 5 I 7 9 39 367 12 5 14 1088 1102
17:00 4 4 18 0 2 125 19 0 3 2 2 2 8 126 4 0 2 317 319
17:15 12 0 20 0 2 134 20 0 0 0 1 2 18 109 0 0 2 316 318
17:30 20 0 11 0 4 131 13 0 1) 0 1 0 10 116 4 0 0 310 310
17:45 6 1 13 1] 1 128 7 0 | 1 5 1 12 113 2. 0 1 290 291
Total 4?2 5 62 0 9 518 59 0 4 3 9 5 48 464 10 0 | 5 1233 1238
Grand Total 92 10 115 0 22 1014 99 0 9 4 16 14 87 831 22 5 19 2321 2340
Apprch % | 42.4 4.6 53 1.9 893 8.7 31 13.8 552 93 3884 23
Total % 4 0.4 5 09 437 4.3 0.4 0.2 0.7 37 358 0.9 0.8 99.2
Spruce St Mass Ave Kinsley St Mass Ave
From North __From East From South i From West o
Stat Time | _Left| Thru [ Right | ap ot | Teft| Thru | Right [ aon ol | Left| Thru | Right | app 7ot | Left | Thru | Right | aop Tom Int, Total

Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 16:45

16:45 11 2 17 30 3 127 9 139 3 0 3 6 10 105 4 119 294

17:00 4 4 18 26 2 125 19 146 3 2 2 7 8 126 4 138 317

[7:15 12 0 20 32 2 134 20 156 0 0 1 1 i8 109 0 127 36
_ 17:30 20 0. i1 31 4 131 13 _ 148 0 0 | 1 10 116 4 130 310

Total Volume 47 6 66 119 It 517 61 589 6 2 7 15 46 456 12 514 1237
_.% App. Total 39.5 5. 555 1.9 878 104 40 133 467 89 887 23 R
PHF | .588  .375 825 930 | 688 965  .763 944 | 500 250 583 5361 639 905 750 931 976




Accura
urate Counts File Name : 13510001

978-664-2565 Site Code : 13510001
Start Date : 3/27/2008
PageNo :2
Spruce St
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Kinsley St
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Each Approach Beginsat:
16:45 16:45 16:15 17:00
+0 mins. 11 2 17 30 3 127 9 139 1 1 1 3 8 126 4 138
+15 mins. 4 4 18 26 2 125 19 146 0 0 2 2 18 109 0 127
+30 mins. 12 0 20 32 2 134 20 156 3 0 3 6 10 116 4 130
+45 mins. 20 0 11 31 4 131 13 148 3 2 2 7 12 113 2 127
Total Volume 47 6 66 119 i1 517 61 589 7 3 8 18 48 464 10 522
% App. Total | 39.5 5 555 1.9 878 10.4 389 167 444 .92 889 1.9
_PHF ; .588 375 _ 825 930 ] 688 965 _ .763 944 | 583 375  .667 643 | 667 921 .625 .946
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Accurate Counts

N/S Street : Spruce St/ Kinsley St File Name : 13510001
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 13510001
City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear PageNo :1
Groups Printed- Trucks
Spruce St Mass Ave Kinsley St Mass Ave
. From North From East From South From West
Lisian Time Left | Thru L&ght | Peds A,_,Liftljhru I Right | Peds Left | Thru l _Right 1 Peds cht[ Thru \ Right ! Peds | excu tom I Inctu. Total | Int Total |
16:00 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0 3 3
16:15 0 0 0 0 0 1 0 0 0 0 0 0 0 i 0 0 4] 2 2
16:30 0 0 1 0 0 3 0 0 0 0 0 0 0 2 0 0 0 6 6
16:45 0 0 0 0 0 2 0 0 6. 0 0 o 1L 0 0 0 0 3 3
Total 0 0 1 0 0 8 0 0 0 0 0 0 I 4 0 0 0 14 14
17:00 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 2
17:15 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1
17:30 0 0 i 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2 2
17.45 0 0 1} 0 0 1 0 0 0 0 0 0 0 0 _ 0.0 0 1 1
Total 0 0 1 0 0 4 0 0 0 0 0 0 0 i 0 0 0 6 6
Grand Total 0 0 2 0 0 12 0 0 0 0 0 0 1 5 0 0 0 20 20
Apprch % 0 0 100 0 100 0 0 0 0 167 833 0
Total % 0 0 10 0 60 0 0 0 0 5 25 0 0 100
Spruce St T Mass Ave Kinsley St Mass Ave
_From North From East e From South __From West
Start Time | Left | Thru | Right | App.Totl | Left] Thru | Right | App Towl | _Left | Thru | Right | App Total | Left | Thru | Right | App Towl | Int Total |
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00
16:00 0 0 0 0 0 2 0 2 0 0 0 0 0 1 0 1 3
16:15 0 0 0 0 0 i 0 1 0 0 0 0 0 1 0 1 2
16:30 0 0 1 1 0 3 0 3 0 0 0 0 0 2 0 2 6
16:45 0 0. 0 0 [(] 2 0 2 0 0. .0 o 1 0 0 i 3
Total Volume 0 0 1 1 0 8 0 8 0 0 0 0 1 4 0 5 14
% App. Total 0 ] 100 N 0 100 0 0 0 0 20 80 0
PHF | 000  .000 250 250 | 000 667 000 667 | .000  .000 000 000 | 250 500 000 625 | 583
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Accurate Counts

978-664-2565 File Name : 13510001

Site Code : 13510001
Start Date : 3/27/2008

Page No :2
Spruce St
Out  In _Total
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Kipsley St
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at: . S — o ,7
16:00 | 16:00 16:00 16:00
+0 mins. 0 0 0 0 0 2 0 2 0 0 0 0 0 1 0 1
+15 mins. 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1
+30 mins. 0 0 1 1 0 3 0 3 0 0 0 0 0 2 0 2
+45 mins. 0 [{] 0 0 0 2 0 2 ] 0 0 0 1 0 0 1
Total Volume 0 0 | 1 0 8 0 8 0 0 0 0 1 4 0 5
_ % App. Total 0 0 100 . 0 100 0 .0 0 0 20 80 0 ]
PHF .000 .000 250 250 .000 667 000 .667 | .000_ 000 .000 .000 250 .500 .000 .625 |




Accurate Counts

078-664-2565 File Name : 13510001

Site Code : 13510001
Start Date : 3/27/2008
PageNo :3
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Accurate Counts

N/S Street : Central Street File Name : 13510002
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 13510002
— City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear PageNo :1
o Groups Printed- Cars - Trucks
= Central St Mass Ave Central St Mass Ave
= __From North From East o From South From West B e
—|_StartTime | Left| Thiu [ Right [ Peds | Lefi | Thru [ Right | Peds | Left| Thru | Right | Peds | Left| Thru | Right | Peds | et tuar | ety Tout | Int Total |
07:00 21 61 1 0 5 18 9 0 4 47 34 3 55 121 17 0 3 393 396
07:15 17 50 0 0 12 70 14 0 3 47 16 0 42 91 8 0 0 375 375
o 07:30 14 48 0 0 11 45 8 0 8 35 22 0 23 70 18 0 0 302 302
— 07:45 21 63 (] Q 15 49 .8 2 b 45 . 32 0 18 81 12 .0 2 355 357
' Total 73 222 i 0 43 182 39 2 31 174 104 3 138 363 55 0 5 1425 1430
— 08:00 18 60 0 0 10 56 4 0 8 45 28 0 38 95 9 0 0 371 371
08:15 13 59 1 0 12 52 13 0 12 64 36 6 30 94 13 0 6 399 405
08:30 21 73 0 0 15 47 19 0 18 48 24 0 26 76 10 0 0 377 377
08:45 25 59 1 1 14 45 8 0 16 50 21 3 26 95 17 1 S 380 385
Total 77 251 2 1 51 200 47 0 54 207 109 9 120 360 49 1 11 1527 1538
Grand Total 150 473 3 1 94 382 86 2 85 381 213 12 258 723 104 1 16 2952 2968
Apprch % 24 756 0.5 16.7 68 15.3 125 561 314 238  66.6 9.6
. Total % 5.1 16 0.1 32 129 2.9 29 129 72 8.7 245 3.5 0.5 9.5
Cars 145 461 3 85 364 81 82 373 208 247 700 102 0 0 2867
% Cars | 96.7.._97.5 _ 100 100 | 904 953 942 100 | 965 979 977 100{ 957 968  98.1 100 0 0 96
Trucks 5 12 0 9 18 5 3 8 5 11 23 2 0 0 101
% Trucks 33 25 0 0 9.6 4.7 5.8 0 3.5 2.1 2.3 0 43 32 1.9 0 0 0 34
Central St Mass Ave Central St Mass Ave
From North From East : From South 3 From West o
t_ StatTime | Left| Thru| Right | App.Tow | Left | Thru | Right | App Total | Left | Thru ] Right | App. Tol | Left| Thru | Right | App Towal | int, Total |
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00
08:00 18 60 0 78 10 56 4 70 8 45 28 81 38 95 9 142 371
08:15 13 59 1 73 12 52 13 77 i2 64 36 112 30 94 13 137 399
08:30 21 73 0 94 15 47 19 81 18 48 24 90 26 76 10 112 377
08:45 25 59 1 85 14 45 i1 70 16 50 21 87 26 95 17 138 380
Total Volume 77 251 2 330 51 200 47 298 54 207 109 370 120 360 49 529 1527
% App. Total 233 76.1 0.6 17.1 67.1 15.8 146 559 295 22.7 __68.1 9.3
PHF | 770  .860 __.500 .878 850 893 618 920 | 750 809 _ .757 826 | 789 947 721 931 957
; Cars 76 247 2 325 46 191 4 281 52 203 105 360 118 348 48 514 1480
— % Cars 98.7 984 100 98.5 | 902 955 936 943 | 963  98.1 96.3 973 | 983 967 980 97.2 96.9
Trucks 1 4 0 5 5 9 3 17 2 4 4 10 2 12 1 15 47
% Trucks 13 1.6 0 1.5 9.8 4.5 6.4 5.7 37 1.9 37 2.7 1.7 3.3 2.0 2.8 3.1




Accurate Counts File Name : 13510002

978-664-2565 Site Code : 13510002
Start Date : 3/27/2008
Page No :2
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Out In Total
Centrat St
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at: o
08:00 07:15 07:45 07:00
+0 mins. 18 60 0 78 12 70 14 96 11 45 32 88 55 121 17 193
+15 mins. 13 59 1 73 11 45 8 64 8 45 28 81 42 91 8 141
+30 mins. 21 73 0 94 15 49 8 72 12 64 36 112 23 70 18 111
+45 mips. 25 59 1 85 10 56 4 70 18 48 24 90 18 81 12 111
Total Volume 77 251 2 330 48 220 34 302 49 202 120 371 138 363 55 556
% App. Total | 233 76.1 0.6 159 72.8 113 132 544 323 24.8 653 9.9
PHF | 770 __.860 _ .500 878 | .800 786 _ .607 786 | 681  .789 833 828 | 627 750 764 720
Cars 76 247 2 325 43 209 32 284 46 200 116 362 129 352 54 535
% Cars 98.7 984 100 98.5 | 89.6 95 94.1 94| 939 99  96.7 97.6 | 935 97 982 96.2
Trucks 1 4 0 5 5 11 2 18 3 2 4 9 9 11 1 21
% Trucks 1.3 1.6 0 1.5 10.4 5 59 6 6.1 1 33 241 65 3 [.8 38

s

[T



I

Accurate Counts
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Accurate Counts

N/S Street : Central Street File Name : 13510002
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 13510002
City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear PageNo :1
R Groups Printed- Cars
Central St Mass Ave Central St Mass Ave
- From North b From East From South From West
Start Time | Left] Thru | Right | Peds | Left| Thru | Right | Peds | Left| Thru| Right | Peds | Left| Thru [ Right | Peds | s ron | e Toar | Int. Toral |
07:00 20 58 l 0 5 18 9 0 4 45 34 3 49 118 17 0 3 378 381
07:15 17 49 0 0 Bl 67 12 0 8 45 16 0 41 89 7 0 0 362 362
07:30 12 47 0 0 1l 42 8 0 8 35 21 0 21 67 18 0 0 290 290
07:45 | 20 60 0. .0 12 46 .8 2 10 45 32 0 18 78 12 0 2 341 343
Total 69 214 1 0 39 173 37 2 30 170 103 3 129 352 54 0 5 1371 1376
08:00 18 57 0 0 9 54 4 0 7 43 25 0 38 90 9 0 0 354 354
08:15 13 59 1 0 3 51 13 0 12 64 36 6 28 90 12 0 6 390 396
08:30 21 72 0 0 I3 43 17 0 17 48 23 0 26 76 10 0 0 366 366
08:45 24 59 1 1 13 43 100 16 48 21 3 26 92 17 1 5 370 375
Total 76 247 2 1 46 191 14 0 52 203 105 9 118 348 43 1 11 1480 1491
Grand Total 145 461 3 1 85 364 81 2 82 373 208 12 247 700 102 1 16 2851 2867
Apprch % 238 75.7 0.5 16 68.7 153 124 563 314 235 667 9.7
Total % 51 162 0.1 3 128 2.8 29 131 73 87 246 3.6 0.6 99.4
Central St Mass Ave Central St Mass Ave
. From North .. From East v FromSouth From West
Start Time | Left | Thru | Right | App Total | Left | Thru | Right | App Totat | Left | Thru | Right | App Totar | Left | Thru |_Right | App Tetat |_lnt. Total
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00
08:00 18 57 0 75 9 54 4 67 7 43 25 75 38 90 9 137 354
08:15 13 59 1 73 11 51 13 75 12 64 36 112 28 90 12 130 390
08:30 21 72 0 93 13 43 17 73 17 48 23 88 26 76 10 112 366
08:45 24 59 1 84 13 .43 10 66 16 48 21 85 26 92 A7 . 135] 370
Total Volume 76 247 2 325 46 191 44 281 52 203 105 360 118 348 48 514 1480
% App. Total 234 7606 1164 68 157 14.4 56.4 29.2 23 67.7 9.3 .
PHF | 792 .858 500 874 | 885 884 .647 .937 765 793 729 804 | 776 946 .706 .938 .949




Accurate Counts

— File Name
978-664-2565 Site Code
. Start Date
= Page No
E Central St
Out _ In Total
{365 [ 325 690
= _
— L2 247
i Right Thru Left
o L
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: T g
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Out In Total
Cenfral St
:- - Peak Hour Analysis From 07:00 to 08:45 - Peak I of 1
~ Peak Hour for Each Approach Begins at:
| 08:00 07:15 07:45 07:00
: +0 mins. 18 57 0 75 11 67 12 90 10 45 32 87 49 118 17 184
= +15 mins. 13 59 1 73 11 42 8 61 7 43 25 75 41 89 7 137
+30 mins. 21 72 0 93 12 46 8 66 12 64 36 112 21 67 18 106
+45 mins. 24 59 1 84 9 54 4 67 17 48 23 88 18 78 12 108
Total Volume 76 247 2 325 43 209 32 284 46 200 116 362 129 352 54 535
% App. Total 234 76 0.6 15.1 73.6 11.3 12.7 55.2 32 24.1 65.8 10.1
PHF 192 858 .500 .874 .896 180 .667 .789 .676 781 .806 .808 | 658 7146 150 127
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Accurate Counts

N/S Street : Central Street File Name : 13510002
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 13510002
City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear PageNo :1
Groups Printed- Trucks _
(_ Central St Mass Ave Central St Mass Ave ]
From North __From East » From South From West
Start Time | Left| Thru [ Right [ Peds | Left| Thru | Right | Peds | Left| Thru | Right | Peds | Loft | Thru | Right | Peds | ramran | mee sem | ot Total |
07:00 1 3 0 0 0 0 0 0 0 2 0 0 6 3 0 0 0 15 15
07:15 0 1 0 0 1 3 2 0 0 2 0 0 1 2 1 0 0 i3 I3
07:30 2 1 0 0 0 3 0 0 0 0 1 0 2 3 0 0 0 12 12
07:45 1 3 0 1} 3 3 .0 0 1 0.0 0 Q 3 0.0 0 14 14
Total 4 8 0 0 4 9 2 0 1 4 1 0 9 1l 1 0 0 54 54
08:00 1} 3 0 0 1 2 0 0 1 2 3 0 0 5 0 0 0 17 17
08:15 0 0 0 0 1 1 0 0 0 0 0 0 2 4 1 0 0 9 9
08:30 0 1 0 0 2 4 2 0 I 0 1 0 0 0 0 0 0 11 11
0845 1 0 0 0 1 2 1.0 0 2 0 0 0 3 0 0 0 10 10
Total 1 4 0 0 5 9 3 0 2 4 4 0 2 12 1 0 0 47 47
Grand Total 5 12 0 0 9 18 5 0 3 8 5 0 1 23 2 0 0 101 101
Apprch % | 294  70.6 0 28.1 562 156 18.8 50 312 30.6 639 5.6
Total % 5 119 0 89 178 5 3 7.9 5 109 2238 2 0 100
Central St Mass Ave Central St Mass Ave
From North From East N From South FromWest |~ _
Start Time | _Left | Thru [ Right | app.Tom | Left | Thru | Right | App Tol | Left] Thru | Right | Aee Tow | Left | Thru | Right | A Total | Int. Total |
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 ‘
07:15 0 1 0 1 1 3 2 6 0 2 0 2 1 2 1 4 13
07:30 2 1 0 3 0 3 0 3 0 0 | { 2 3 0 5 12
07:45 1 3 0 4 3 3 0 6 1 0 0 | 0 3 0 3 i4
08:00 0 3 1] _ 3 1 2 0 3 1 2 3. I 5. 0 5 17
Total Volume 3 8 0 11 5 11 2 18 2 4 4 10 3 13 1 17 56
% App. Total 27.3 729 06 _ 278 6l1.1 11.1 20 40 40 17.6 76.5 59 . _
PHF | .375 667 .000 .688 417 917 250 750 500 500 333 A17 1375650 250 .850 .824




Accurate Counts

File Name : 13510002

978-664-2565 Site Code : 13510002
Start Date : 3/27/2008
PageNo :2
Central St
Out in Total
) i
o 8 3
Ri?ht Thiu  Left
- -»
Peak Hour Data
it -~
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[ 2 4 "4
L
L4 710l [ 24]
Out In Total
Central St
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at;
07:00 07:45 07:15 07:00
+0 mins. I 3 0 4 3 3 0 6 0 2 0 2 6 3 0 9
+15 mins. 0 1 0 1 1 2 0 3 0 0 1 1 1 2 1 4
+30 mins. 2 1 0 3 1 1 0 2 1 0 1} 1 2 3 0 5
+45mins. |1 3 0 4 2 4 2 8 1 2 3 6 .0 3 0 3
Total Volume 4 8 0 12 7 10 2 19 2 4 4 10 9 11 1 21
% App. Total | 333 667 0O . 36.8 52,6 10.5_ 20 40 40 429 524 48
PHE_J_ 500 .667  .000 750 | 583 625 250 .594 500 500 333 4171 375 917 250 .583
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Accurate Counts

N/S Street : Central Street File Name : 13510002
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 13510002
City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear Page No 1 B

Groups Printed- Cars - Trucks

Central St Mass Ave Central St Mass Ave .
From Notth ___From East From South From West —
Start Time | Left| Thru | Right [ Peds | Left| Thru | Right | Peds | Lefi| Thru | Right | Peds | Left| Thru | Right | Peds | s rua | focke foat | int Toral |
16:00 15 41 0 0 29 107 19 is 12 53 24 1 27 53 10 0 16 390 406 -
16:15 13 58 0 0 25 67 23 0 14 59 28 2 18 54 8 0 2 367 369
16:30 8 50 0 0 16 79 19 2 11 54 26 7 29 74 8 0 9 374 383
16:45 16 47 0 0 22 103 24 0 14 60 18 0 25 79 6 i} 0 414 414 —
Total 52 196 0 0 92 356 85 17 51 226 96 10 99 260 32 0 27 1545 1572 o
17:00 13 57 2 0 27 88 18 2 16 77 22 0 24 90 9 3 5 443 448 —
17:15 19 58 I 0 35 94 22 0 10 82 26 0 16 82 11 0 0 456 456 :
17:30 25 67 0 0 27 86 30 0 16 81 14 0 18 75 16 0 0 455 455 s
17:45 15 48 1 0 18 9% 15 ) S . 78 19 0 21 95 18 0 11 438 449
Total 72 230 4 0 107 364 85 131 56 318 81 0 79 342 54 3 16 1792 1808
Grand Total 124 426 4 0 199 720 170 30 ‘ {07 544 177 10 178 602 86 3 43 3337 3380
Apprch% | 224 769 0.7 183 66.1 156 | 129 657 214 206 695 9.9
Total % 3.7 12.8 0.1 6 21.6 5.1 I 32 163 5.3 5.3 18 2.6 1.3 98.7 .
Cars 123 422 4 197 710 169 ! 104 538 177 175 593 86 0 0 3341
_ % Cars | 992  99.1 100 0 99 98.6. 994 100 | 972 989 100 100 | 98.3 985 100 100 0. 0 98.8
Trucks 1 4 0 2 10 1 ’ 3 6 0 3 9 0 0 0 39
% Trucks 0.8 0.9 0 0 1 1.4 0.6 0! 28 1.1 0 0 1.7 1.5 0 0 0 0 1.2
Central St Mass Ave Central St Mass Ave
From North From East From South From West I
Start Time | Left | Thru | Right | App.Tol | Left | Thru | Right | app Totl | Left | Thru | Right | App Total | _Left| Thru | Right | App Toal | Int Total |
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00
17:00 13 57 2 72 27 88 18 133 L6 77 22 115 24 90 9 123 443
17:15 19 58 1 78 35 94 22 151 10 82 - 26 118 16 82 i1 109 456
17:30 25 67 0 92 27 86 30 143 16 81 14 11t 18 75 16 109 455
17:45 15 48 1 64 18 96 1S 129 14 78 19 1L 21 95 .. .18 134 438
Total Volume 72 230 4 306 107 364 85 556 56 318 81 455 79 342 54 475 1792
% App. Total 23.5 752 1.3 19.2 65.5 15.3 12.3 69.9 17.8 16.6 72 114
PHF | 720  .858 .500 .832 764 948 708 921 .875 970 .779 964 | .823 .900 .750 .886 982
Cars 72 228 4 304 105 360 85 550 56 315 81 452 79 339 54 472 1778
% Cars 100 99.1 100 99.3 98.1 98.9 100 98.9 100  99.1 100 99.3 100 99.1 100 994 99.2 L )
Trucks 0 2 0 2 2 4 0 6 0 3 0 3 0 3 0 3 14
% Trucks 0 0.9 0 0.7 1.9 1.1 0 1.1 0 0.9 0 0.7 0 0.9 0 0.6 0.8




= Accurate Counts

978-664-2565 File Name : 13510002

Site Code : 13510002
Start Date : 3/27/2008

E Page No :2
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Out in Total
i Cenfral St
i . Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at: i o ) S
17:00 16:45 17:00 17:00
\__* +0 mins. 13 57 2 72 22 103 24 149 16 77 22 115 24 90 9 123
: +15 mins. 19 58 1 78 27 88 18 133 10 82 26 118 16 82 11 109
+30 mins. 25 67 0 92 35 94 22 151 16 81 14 111 18 75 16 109
+45 mins. 15 48 1 64 27 86 30 143 14 78 19 111 21 95 18 134
Total Volume 72 230 4 306 111 371 94 576 56 318 81 455 79 342 54 475
% App. Total 235 752 13 193 64.4 16.3__ 12.3 69.9 178 16.6 72 11.4 1
PHF 720 .858 .50 .832 .793 .900 7183 .954 875 .970 179 964 823 .900 150 .886 |
Cars 72 228 4 304 109 366 94 569 56 315 81 452 79 339 54 472
% Cars 100 99.1 100 99.3 98.2 98.7 100 98.8 100 99.1 100 993 100 99.1 100 99 4
Trucks 0 2 0 2 2 5 0 7 0 3 0 3 0 3 0 3
% Trucks 0 0.9 0 0.7 1.8 1.3 0 1.2 0 0.9 0 0.7 0 0.9 0 0.6
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Accurate Counts

"TNJS Street : Central Street File Name : 13510002

E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 13510002
—_City/State : Acton, MA Start Date : 3/27/2008
EWeaLher : Clear Page No :1
i

Groups Printed- Cars
Central St Mass Ave Central St Mass Ave
s From North From East From South From West _
|__Start Time | Left| Thru [ Right [ Peds | Left| Thru [ Right | Peds | Left]| Thru | Right | Peds | Teft] Thru | Right | Peds | e rom | tochs Towl | Int. Total |
16:00 15 4] 0 0 29 106 19 15 11 53 24 I 27 51 10 0 16 386 402
16:15 13 57 0 0 25 67 23 0 12 58 28 2 17 53 3 0 2 361 363
16:30 7 49 0 0 13 76 18 2 11 52 26 7 29 72 8 0 9 364 373
i 16:45_ 16 47 0 022 101 24 0 14 60 18 0 ] .23 78 6 0 0 409 409
Total 51 194 0 0 92 350 84 17 48 223 96 10 96 254 32 0 27 1520 1547
S 17:00 13 56 2 0 26 88 18 2 16 74 22 0 24 90 9 3 5 438 443
17:15 19 58 1 0 34 91 22 0 10 82 26 0 16 82 11 0 0 452 452
o 17:30 25 66 0 0 27 86 30 0 16 31 14 0 18 73 16 0 0 452 452
17:45 15 48 1 0 18 95 15 11 14 78 19 0! 21 94 i8 0 11 436 47
Total 72 228 4 0 105 360 85 13 56 315 81 01l 79 339 54 3 16 1778 1794
Grand Total 123 422 4 0 197 710 169 30 104 538 177 10 175 593 86 3 43 3298 3341
Apprch % 224 769 0.7 18.3 66 157 127 657 216 205 69.4 10.1
Total % 37 128 0.1 6 215 5.1 32 163 5.4 5.3 18 2.6 1.3 98.7
Central St Mass Ave Central St Mass Ave
From North From East _From South From West _

Start Time | _Left| Thru | Right [ app ot | Left | Thru | Right [ App Tow | Left | Thru | Right | app ol | Lot | Thru | Right | App Tecal | foc. Total |
Peak Hour Analysis From 16:00 to 17:45 - Peak | of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 13 56 2 71 26 88 18 132 16 74 22 112 24 90 9 123 438
17:15 19 58 | 78 34 91 22 147 10 82 26 118 16 82 11 109 452
17:30 25 66 0 91 27 86 30 143 16 81 14 11 18 73 16 107 452
17:45_ |15 48 l 64 18 95 15 128 14 78 19 11 21 %4 18 133 436 _
Total Volume 72 228 4 304 105 360 85 550 56 315 81 452 79 339 54 472 1778
% App. Total 237 .75 1.3 19.1 65.5 13.5 124 697 179 16.7 71.8__ 114 ~

PHF | 720 .864 .500 .835 772 947 708 935 875 .960 179 .958 .823 .902 750 887 | . .983




Accurate Counts File Name : 13510002

978-664-2565 Site Code : 13510002
Start Date : 3/27/2008
Page No :2
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Central St
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at:
17:00 16:45 17:00 17:00
+0 mins. 13 56 2 71 22 101 24 147 16 74 22 112 24 90 9 123
+15 mins. 19 58 1 78 26 88 18 132 10 82 26 118 16 82 11 109
+30 mins. 25 66 0 91 34 91 22 147 16 81 14 111 18 73 16 107
i +45 mins. 15 48 1 64 27 86 .30 143 14 78 19 111 21 .94 18 133 ]
Total Volume 72 228 4 304 109 366 94 569 56 315 81 452 79 339 54 472
% App. Total | 237 75 1.3 192 643 165 124 697 179 167 71.8 114
PHF | 720 864  .500 .835 | 801 906 _ 783 968 | 875 960 779 958 1 823 902 750  _.887.,
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Accurate Counts
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Accurate Counts

N/S Street : Central Street A File Name : 13510002
E/W Street: Massachusetts Avenue 978-664-2565 Site Code : 13510002
City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear PageNo :1
) Groups Printed- Trucks
‘ Central St Mass Ave Central St Mass Ave
! o From North __ From East From South From West
| Start Time | Left] Thru | Right | Peds | Left| Thru] Right ] Peds | Left| Thru | Right | Peds | Left| Thru | Right [ Peds | et tom | ncts Tust | It Total ]
16:00 0 0 0 0 0 1 0 0 i 0 0 0 0 2 0 0 0 4 4
16:15 0 1 0 0 0 0 0 0 2 1 0 0 1 | 0 0 0 6 6
16:30 { | 0 0 0 3 1 0 0 2 0 0 0 2 0 0 0 10 10
16:45 1] 0 0 0 [¢] 2 4] Q Q Q 0 0 2 1. 0 0 0 5 5
Total 1 2 0 0 0 6 1 0 3 3 0 0 3 6 0 0 0 25 25
17:00 0 | 0 0 1 0 0 0 0 3 0 0 0 0 0 0 0 5 5
17:15 0 0 0 0 1 3 0 0 0 0 0 0 0 0 0 0 0 4 4
17:30 0 1 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 3 3
17:45 | 0 0 Q 0 | [V 0 0 | 0 0. 0 0 | 0 1 0 Q 0 2 2
Total | 0 2 o ol 2 4 o ol o 3 o ol o 3 ) 0 14 14
Grand Total 1 4 0 0 2 10 t 0 ‘ 3 6 0 0 3 9 0 0 0 39 39
Apprch % 20 80 0 154 769 7.7 333 66.7 0 25 75 0
Total % 26 103 0 51 256 2.6 l 77 154 0 77 231 0 0 100
Central St Mass Ave Central St Mass Ave
From North From East From South From West__ o
Start Time | Left ] Thru | Right | App Taal | Left | Thru | Right | App.Total | Left | Thru | Right | App.Totst | Left | Thru | Right | App. Total | Int Total |
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of |
Peak Hour for Entire Intersection Begins at 16:15
16:15 0 1 0 1 0 0 0 0 2 1 0 3 1 1 0 2 6
16:30 1 1 0 2 0 3 1 4 0 2 0 2 0 2 0 2 10
16:45 0 0 0 0 0 2 0 2 0 0 0 0 2 1 0 3 5
17:00 0 1 0 L 1 0 0 . 1 0 3 0. L3l 0 0 0 _.0 5
Total Volume 1 3 0 4 1 5 | 7 2 6 0 8 3 4 0 7 26
% App. Total 25 .75 [¢] 143 714 14.3 oS TS 0 42.9 57.1 0
PHF | 250 _ .750 _ .000 500,250 417 250 . 438 | 250 __.500__.000 667 | 375 .500 .000 583 .650




Accurate Counts

— File Name
978-664-2565 Site Code
- Start Date
= Page No
E; Central St
o Out In Total
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Cepiral St
- Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
" Peak Hour for Each Approach Begins atr _ -
16:15 16:30 16:15 16:00
: +0 mins. 0 1 0 1 0 3 1 4 2 1 0 3 0 2 0 2
_ +15 mins. 1 1 0 2 0 2 0 2 0 2 0 2 1 1 0 2
+30 mins. 0 0 0 0 1 0 0 1 0 0 0 0 0 2 0 2
+45 mins, 1] 1 0 1 1 3 0 4, 0 3 0 3 2 1 0 3
Total Volume 1 3 0 4 2 8 | 11 2 6 0 8 3 6 0 9
% App. Total 25 15 0 182 727 9.1 25 75 0 333 66.7 0
PHF | 250 750 __.000 500 {500 667 250 688 | 250 500 .000 667 | 375 750 .000 750
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Accurate Counts
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Accurate Counts

N/S Street : Spruce Street File Name : 13510003
E/W Street: Arlington Street 978-664-2565 Site Code : 13510003
City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear PageNo :1
Groups Printed- Cars - Trucks
Spruce St Arlington St Spruce St Arlington St
From North From East From South From West
Start Time | Left| Thru [ Right | Peds | Left| Thru | Rignt [ Peds | Left| Thru | Right | Peds | Left| Thru | Right | Peds | rum oot | e tour | tnt Tod
07:00 3 4 7 1 20 14 3 1 4 2 31 0 2 88 2 1 3 180 183
07:15 4 5 3 0 19 3 3 0 5 10 23 0 4 40 3 3 3 150 153
07:30 3 0 2 0 9 13 I 0 4 2 7 0 2 17 0 0 0 60 60
07:45 0 6 2 0 10 17 0 0 5 6 8 0 3 20 7 .2 2 84 86
Total 10 15 14 1 58 75 7 1 18 20 69 0 11 165 12 6 8 474 482
08:00 2 S 5 0 10 15 2 0 9 5 15 0 6 29 4 1 1 107 108
08:15 1 4 2 0 18 14 2 0 6 8 10 0 8 18 4 1 | 95 96
08:30 2 6 1 3 9 14 2 0 4 10 12 0 6 15 7 6 9 88 97
08:45 6 13 11 14 8 21 6 0 5 25 18 04 13 14 S 14 | 28 145 173
Total {1 28 19 17 45 64 12 0 24 48 55 ol 33 76 20 22 39 435 474
Grand Total 21 43 33 18 103 139 19 1 42 68 124 0 44 241 32 28 47 909 956
Apprech % | 21.6 443 34 395 533 73 179  29.1 53 13.9 76 10.1
Total % 23 4.7 3.6 1.3 153 2.1 4.6 75 136 48 265 3.5 4.9 95.1
Cars 20 42 32 102 138 19 41 62 121 43 231 30 0 0 928
% Cars 952 977 97 100 99 993 100 106 | 97.6 912 976 0:.97.7_ 959 938 100 .0 0 97.1 .
Trucks 1 1 1 1 1 0 1 6 3 1 10 2 0 0 28
% Trucks 48 23 3 0 1 0.7 0 0 24 8.8 2.4 0 23 4.1 6.2 0 0 0 2.9
Spruce St Arlington St Spruce St Arlington St
From North From East_ From South ol FromWest .~ |
Start Time | Left] Thru [ Right [ App. ot | Left| Thru | Right | App Towl | Left] Thru | Right | Amp Tes | Lefi | Thru | Right [ App. Total | Int Total |
Peak Hour Analysis From 07:00 1o 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00
07:00 3 4 7 14 20 14 3 37 4 2 31 37 2 88 2 92 180
07:15 4 5 3 12 19 31 3 53 5 10 23 38 4 40 3 47 150
07:30 3 0 2 5 9 13 1 23 4 2 7 13 2 17 0 19 60
07:45 0 6 2 8 10 17 0 27 5 6 8. 19 3. .20 7. 30 84
Total Volume 10 15 14 39 58 75 7 140 18 20 69 107 11 165 12 188 474
% App. Total 256 385 359 414 536 5 16.8 18.7 645 59 878 64
PHF | 625 625  .500 696 | 725 605 .583 660 | 900 500 556 704 | 688 469 429 St .658
Cars 9 15 13 37 58 75 7 140 18 19 66 103 It 156 1t 178 458
% Cars 90.0 100 929 94.9 100 100 100 100 100 950 957 96.3 100 945 917 94.7 96.6
Trucks 1 0 1 2 0 0 0 0 0 1 3 4 0 9 | 0] 16
% Trucks 10.0 0 7.1 5.1 0 0 0 0 0 5.0 43 3.7 0 5.5 8.3 5.3 34




Accurate Counts File Name : 13510003

978-664-2565 Site Code : 13510003
Start Date : 3/27/2008
PageNo :2
Spruce St
in Total
37 37 74
1 2 1_»_ 3
38 39 77
|
13 15 9|
1 0! _ ,L.
14 15( 10l
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P
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Peak Hour Data
=5 {0
DR p— + — .
= R o 2 Bz 8.
o . BJ North ‘g e =
5[5 T — Mo Z
S =8 88z Peak Hour Begins at 07:00 — 3
=3 - | —» —IF, o = = S5
£ = Cars Slpleal | Bl >
< © | oM E i Trucks _ | — e 2
EEHE o~ il ol .
o Z ¥ v Tiolo o Wi WS
G0
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¢ T p
_left _Thru_ Right
18] 19! 66|
0 1 3|
.18 20 69!
‘ N Va’i] 03] ’ - 1871
1 4 5!
[ 85l t 1071 [ 192!
Out In Totat
Soruce St
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at: e
08:00 07:00 08:00 07:00
+0 mins. 2 5 5 12 20 14 3 37 9 5 15 29 2 88 2 92
+15 mins. 1 4 2 7 19 31 3 53 6 8 10 24 4 40 3 47
+30 mins. 2 6 1 9 9 13 1 23 4 10 12 26 2 17 0 19
+45 mins. 6 13 11 30 10 17 0 27 5 25 18 48 3 20 7 30
Total Volume 11 28 19 58 58 75 7 140 24 48 55 127 il 165 12 188
% App. Total 19 483 328 414 536 5. 189 378 433 59 878 64
e PHE | 458 538 432 A83 | 725 605  .583 660 | 667 480 764 661 | 688 469 429 511
Cars 11 27 19 57 58 75 7 140 23 43 55 121 11 156 11 178
% Cars 100 96.4 100 98.3 100 100 100 100 | 958 896 100 95.3 100 945 917 94.7
Trucks 0 i 0 1 0 0 0 0 1 5 0 6 0 9 1 10
% Trucks 0 3.6 0 1.7 0 0 0 0 42 104 0 4.7 0 55 8.3 53
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File Name : 13510003
978-664-2565 Site Code : 13510003
Start Date : 3/27/2008
PageNo :3
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Accurate Counts

N/S Strect : Spruce Street File Name : 13510003
E/W Street: Arlington Street 978-664-2565 Site Code : 13510003
City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear PageNo :1
Groups Printed- Cars
P Spruce St Arlington St Spruce St Arlington St
. From North From East From South From West
__Start Titne Left[ Thru l Right 1 Peds | _Left l Thr_lLL&igbLJ Peds Leftl Thru I Right | Peds Leftl Thru ] RjghL[ Peds | Exiu Tl l Inctu. Totat l Int, Total
07:00 2 4 7 1 20 14 3 1 4 2 28 0 2 80 i \ 3 167 170
07:15 4 5 3 0 19 31 3 0 5 9 23 0 4 39 3 3 3 148 151
07:30 3 0 1 0 9 13 1 0 4 2 7 0 2 17 0 0 0 59 59
07:45 0 6 2 0 10 17 0 ol 5 6 8 0 3 20 7 2 2 84 86
Total 9 15 13 1 58 75 7 1 18 19 66 0 i1 156 11 6 8 458 466
08:00 2 5 5 0 9 15 2 0 9 5 15 0 6 29 4 1 i 106 107
08:15 1 4 2 0 18 14 2 0 5 8 10 0 8 17 4 1 1 93 94
08:30 2 5 i 3 9 i4 2 0 4 10 12 0 6 15 6 6 9 86 95
08:45 6 13 11 14 8 20 6 0 5 20 18 0 12 14 S 14 28 138 166
Total 1 27 19 17 44 63 12 0 23 43 55 0 32 75 19 22 39 423 462
Grand Total 20 42 32 18 102 138 19 1 41 62 121 0 43 231 30 28 47 881 928
Apprch% | 21.3 447 34 394 533 73 183 277 54 14.1 76 9.9
Total % 23 4.8 3.6 1.6 157 2.2 4.7 7 137 49 262 34 5.1 94.9
Spruce St Arlington St Spruce St Arlington St
o . FromNorth . _f _~ FromEast __ ___ From South From West
Start Time | Left | Thru | Right | App.Tow | Left | Thru | Right | App Toal | Left | Thru | Right | App Toat | Left | Thru | Right | App. Toual | Int Totai |
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00
07:00 2 4 7 13 20 14 3 37 4 2 28 34 2 80 1 83 167
07:15 4 5 3 12 19 31 3 53 5 9 23 37 4 39 3 46 148
07:30 3 0 1 4 9 13 1 23 4 2 7 13 2 17 0 19 59
07:45 Q. 6 2 3 10 17 [V 27 5 6 8 .19 3 20 7 30 84
Total Volume 9 15 i3 37 58 75 7 140 18 19 66 103 11 156 11 178 458
% App. Total 243 405 35.1 | . 414 536 5 17.5 184 _ 64.1 62 876 62
PHF | .563 .625 464 712 725 .605 583 660 | 900 528 .589 696 | 688 .488 393 536 686

..
i

e T

11



; Accurate Counts File Name : 13510003

978-664-2565 Site Code : 13510003
Start Date : 3/27/2008
PageNo :2
Spruce St
Out in__ Total
37]
= i _
= [ 13[ 18] 9
—_— Rifht Thru  Left

e

— Peak Hour Data

R 7

ez~
no

Total
178) 284
L
11
Left

North i
@ 3
= | 5
‘%E & E—’ Peak Hour Begins at 07:00 *&JE%
.S ) 1S 3
< g | |9z Cars ] I
<8 Li1&.- }
37 g w]_a_‘
R
—
o T p
_Left Thru _Right .
L 18[ 19] ¢6
i 1
84 1 187
Out In Total
Spruce St
_- Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of |
Peak Hour for Each Approach Begins at:
08:00 07:00 08:00 07:00
— +0 mins. 2 5 5 12 20 14 3 37 9 5 15 29 2 80 1 83
+15 mins. 1 4 2 7 19 31 3 53 5 8 10 23 4 39 3 46
+30 mins. 2 5 1 8 9 13 1 23 4 10 12 26 2 17 0 19
+45 mins. 6 13 11 30 10 17 0 27 5 20 18 43 3 20 7 30
Total Volume 11 27 19 57 58 75 7 140 23 43 55 121 11 156 11 178
% App. Total 193 474 333 414  53.6 5 . 19 355 455 62 876 6.2
PHF | 458 _ 519 432 A75 | 725 605 583 660 | 639 538 764 703 | 688 488 393 .536




Accurate Counts
978-664-2565
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Accurate Counts

N/S Street : Spruce Street File Name : 13510003
E/W Street: Arlington Street 978-664-2565 Site Code : 13510003
=Clity/State : Acton, MA Start Date : 3/27/2008
E=Weather : Clear PageNo :1
J— Groups Printed- Trucks
= Spruce St Arlington St Spruce St Arlington St
P From North FromEast i~ FromSouth From West
= StartTime | Left| Thru [ Right [ Peds | Left | Thru | Right | Peds | Left] Thru | Right | Peds | Lefi] Thru ] Right | Peds | sxcw o | el tast | dat, Total |
07:00 1 0 0 0 0 0 0 0 0 0 3 0 0 8 1 0 0 13 13
: 07:15 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 2 2
. 07:30 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Total | 1 0 1 ol o 0 0 ol o I 3 ol o 9 1 0 | 0 16 16
o 08:00 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0| 0 { 1
. 08:15 0 0 0 0 0 0 0 0 ! 0 0 0 0 1 0 0 0 2 2
- 08:30 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 2
08:45 0 0. 0 0 0 1 0 0 0. 5 0.0 1.0 0. _ 0 Q 7 7
Total 0 1 0 0 1 1 0 0 1 5 0 0 i 1 1 0 0 12 12
Grand Total 1 I | 0 1 1 0 0 I 6 3 0 1 10 2 0 0 28 28
Apprch % | 333 333 333 50 50 0 10 60 30 77 769 154
Total % 3.6 36 3.6 36 36 0 36 214 107 3.6 357 7.1 0 100
'— Spruce St Arlington St Spruce St Arlington St
From North From East From South _._From West

Start Time | Left | Thru | Right [ Ape Towl | Left| Thru | Right | App Tol | Left | Thru | Right | App Toml | Left | Thru | Right | App Toml | Int Total

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

07:00 1 0 0 1 0 0 0 0 0 0 3 3 0 8 1 9 13

07:15 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 2

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

. 07:45 0 0 0 0 0 Q 0 0 0 .. 0_ 0 0 0 0 0. 0 _ 0

Total Volume I 0 1 2 0 0 0 0 0 1 3 4 0 9 1 10 16
% App. Total ; 50 0 50 0. ....0 0 . 0. .25 75.. . ...0 90 10

PHFE | 250 .000 .250 .500 i 000 .000 .000 .000 000 .250 250 .333 .000 .281 250 278 .308




Accurate Counts

File Name
978-664-2565 Site Code
Start Date
Page No
Spruce St
In Total
Al [ 2
1 o 1
Rxfht Thru Left
el
Peak Hour Data
= +
= |
L North
@ g Z]
57 a|
‘é, { Peak Hour Begins at 07:00 g’
<:f ] w‘ Trucks . 2
'5[ -
¢!
9 T p
_Left Thru__Right
ol 1l 3l
1
L a4 [ 3§
Out in Total
Sonuce St
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at:
07:00 08:00 08:00 07:00
+0 mins. 1 1 1 0 0 1 0 0 0 0 0 8 1 9
+15 mins. 0 0 0 0 0 0 1 0 0 1 0 1 0 1
+30 mins. 0 1 0 0 0 0 0 0 0 0 0 0 0 0
145 mins. 0 0 0 1 0 1 (] 5 0 5 0 Q 0 0
Total Volume 1 2 1 1 0 2 1 0 6 0 9 10
_ % App. Total 50 50 50 0 . 167 833 0 .0 o
PHF [ .250 250 250 000 500 ] 250 250 0 .000 278

: 13510003
: 13510003
1 3/27/2008
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Accurate Counts
978-664-2565

Arlington St
In - Peak Hour: 07:00

10
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Accurate Counts

rmr

N/S Street : Spruce Street File Name : 13510003
E/W Street: Arlington Street 978-664-2565 Site Code : 13510003
City/State : Acton, MA Start Date : 3/27/2008
Weather : Clear PageNo :1
R Groups Printed- Cars - Trucks
| Spruce St Arlington St Spruce St Arlington St
i From North o From East From South From West 3
{_ Start Time | Left| Thru | Right | Peds | Left] Thru | Right | Peds | Left| Thru | Right | Peds | Left| Thru | Right | Peds | et rue | nche Toat | Iot. Toal
16:00 4 9 10 2 21 30 4 0 9 11 17 0 3 19 4 2 4 151 155
16:15 1 5 5 2 5 22 2 2 4 3 9 0 7 24 6 2 6 93 99
16:30 3 3 4 1 7 28 2 2 4 2 11 0 3 15 6 2 5 88 93
_16:45 1 3 5 1 18 33 3 0 7 313 0 6 19 6 1] 1 117 118
Total 9 20 24 6 51 113 11 4 24 19 50 0 19 77 32 6 16 449 465
17:00 1 1 6 3 18 32 0 0 8 3 21 0 2 13 7 3 6 12 118
17:15 3 2 6 0 13 34 6 0 10 6 20 0 4 21 6 0 0 131 131
17:30 2 3 3 1 17 23 0 0 7 1 20 0 1 14 8 0 1 99 100
17:45 | 0 S .04 7 28 2 0 5 1 i3 0 4 23 4 0 | 0 93 93 .
Total 7 6 20 4 55 117 8 0 30 11 74 0 11 71 25 3| 7 435 442
Grand Total 16 26 44 10 106 230 19 4 54 30 124 0 30 148 57 9 23 384 907
Apprch % | 18.6 302 51.2 299 648 5.4 26 144 59.6 12.8 63 243
Total% | 18 29 5 12 26 2.1 61 34 14 34 167 64 25 97.5
Cars 16 26 44 106 230 19 54 30 124 30 148 57 0 0 907
% Cars_| 100 100 100 100 100 100 100100 100 100 100 04 100 _ 100 100 100 0 0. 100
Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Spruce St Arlington St Spruce St Arlington St
From North From East __From South . From West .
Start Time_ | Left | Thru | Right | app Total | _Left{ Thru | Right | App Towt | Left| Thru | Right | app.Totat | Left | Thru | Right | App, Towl | Int Total |
Peak Hour Analysis From 16:00 to 17:45 - Peak [ of 1
-Peak Hour for Entire Intersection Begins at 16:45 )
16:45 1 3 5 91 18 33 3 54 7 3 13 23 6 19 6 31 117
17:00 1 1 6 8 18 32 0 50 8 3 21 32 2 13 7 22 112
17:15 3 2 6 11 13 34 6 53 10 6 20 36 4 21 6 31 131
17:30 2 3 3 8 | 17 23 0 40 7 1 20 28 1....14 8 23 99
Total Volume 7 9 20 36 66 122 9 197 32 13 74 119 13 67 27 107 459
% App. Total 19.4 25 556 335 619 4.6 269 109 622 12.1 626 252
PHF |_.583 750 833 818 | 917  .897  .375 912 |_.800 _ .542 .881 826 | 542 798  .844 .863 .876
Cars 7 9 20 36 66 122 9 197 32 13 74 119 13 67 27 107 459
% Cars 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Accurate Counts

File Name
978-664-2565 Site Coe
. Start Date
= Page No
E Spruce St
' ut In Total
35 36 71
_ 0 0 [4]
= 35 36l |71
- e
20 9 7i
0 0 0o
';Ai _ 1
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L “ L,
Peak Hour Data
9% Tk
o = 2o, 4 + 2 IS
T[T & North s g
cr fleee | Ty
! S8 |9 e b Peak Hour Begins at 16:45 - E
N B . IR B B sF s
= . Cars ! o Ne~j >
< o | I8Nz | Trucks — j - lrﬁﬁ 2
3= 5 T Zzd "R : —
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1 (Jl S T
o 1o
—Left__Thru Right
| 32 13 74|
-l
_ 321 74
= 1
[02] [ 1ie] [ 221]
e bl b
._102i [__119] 221
Out In Total
Somice St
|_. Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of |
Peak Hour for Each Approach Begins at: _ o
16:00 16:45 16:45 16:00
- +0 mins. 4 9 10 23 18 33 3 54 7 3 13 23 3 19 14 36
i +15 mins. 1 5 5 11 18 32 0 50 8 3 21 32 7 24 6 37
+30 mins. 3 3 4 10 13 34 6 53 10 6 20 36 3 15 6 24
+45mins. | | 3 5 9 17 23 0__ 40 7 1 20 28 6 19 6 31 |
Total Volume 9 20 24 53 66 122 9 197 32 13 74 119 19 77 32 128
% App. Total 17 377 453 _].335 619 4.6 _ 1269 109 622 148 60.2 25
PHF | .563 _ 556 _ .600 5761 917 897 375 912 | .800 542 881 826 | 679 802 571 .865
Cars 9 20 24 53 66 122 9 197 32 13 74 119 19 77 32 128
% Cars 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Trucks 0 0 0 0 0 0 0 0 (] 0 0 0 0 0 0 0
% Trucks 0 0 0 4] 0 0 0 0 0 0 0 0 0 0 0 0

: 13510003
: 13510003
1 3/27/2008
12



Accurate Counts
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N/S Street : Spruce Street
E/W Street: Arlington Street
City/State : Acton, MA

Weather

: Clear

Accurate Counts

978-664-2565

Groups Printed- Cars

File Name
Site Code
Start Date
Page No

: 13510003
: 13510003
: 3/27/2008
01

F Spruce St Arlington St Spruce St Arlington St
From North _.__ From East From South From West
Start Time | Left| Thru | Right [ Peds | Left [ Thru [ Right [ Peds | Left | Thru | Right | Peds | Loft | Thru | Right | Peds | sum rom [ ity Tota | tat. Total
16:00 4 9 10 2 21 30 4 0 9 11 17 0 3 19 14 2 4 151 155
16:15 1 5 5 2 5 22 2 2 4 3 9 0 7 24 6 2 6 93 99
16:30 3 3 4 1 7 28 2 2 4 2 11 0 3 1S 6 2 5 88 93
16:45 1 3 S 1. 18 33 3 0 1 3 13 0l 6 19 6 0 1 117 118 .
Total 9 20 24 6 51 113 11 4 24 19 50 0 19 77 32 6 16 449 465
17:00 1 [ 6 3 I8 32 0 0 8 3 21 0 2 13 7 3 6 112 118
17:15 3 2 6 0 13 34 6 0 10 6 20 0 4 21 6 0 0 131 131
17:30 2 3 3 1 17 23 0 [¢] 7 1 20 0 1 14 8 0 1 99 100
17.45 1 0 5 0 | 7 28 2.0 5 1 13 0 4 23 4 1] 0 93 93
Total 7 6 20 4 55 117 8 0 30 11 74 0 Il 71 25 3 7 435 442
Grand Total 16 26 44 10 106 230 19 4 54 30 124 0 30 148 57 9 23 884 907
Apprch % 18.6 302 51.2 299 648 5.4 26 144 596 12.8 63 243
Total % 1.8 2.9 5 12 26 2.1 6.1 34 14 34 167 6.4 2.5 97.5
Spruce St Arlington St Spruce St Arlington St
— ,Eroml North From East From South 5 From West _
Start Time | Left | Thru | Right [ app To | _Left | Thru | Right | App Towl | Left| Thru | Right | asp Tom | Lefi | Thru | Right | App. Totat | Int, Total |
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:45
16:45 [ 3 5 9 18 33 3 54 7 3 i3 23 6 19 6 31 117
17:00 1 1 6 8 18 32 0 50 8 3 21 32 2 13 7 22 112
17:15 3 2 6 11 13 34 6 53 10 6 20 36 4 21 6 31 131
17:30 2 3 3 -8 17 23 0 40, 7 1 20 28 1 14 8 23 99
Total Volume 7 9 20 36 66 122 9 197 32 13 74 119 13 67 27 107 459
_ % App. Total 19.4 25 55.6 335 61.9 4.6 1269 109 622 12.1 62.6 252 .
PHF 583 750 833 818 917 897 375 912 .800 .542 881 .&ZQJ .542 798 .844 .863 .876




Accurate Counts File Name : 13510003

978-664-2565 Site Code : 13510003
Start Date : 3/27/2008
PageNo :2
Spruce St
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Peak Hour Data
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Out In Total
Sonice St
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Each Approach Beginsat: ——
16:00 16:45 16:45 16:00
+0 mins. 4 9 10 23 18 33 3 54 7 3 13 23 3 19 14 36
+15 mins. 1 5 5 11 18 32 0 50 8 3 21 32 7 24 6 37
+30 mins. 3 3 4 10 13 34 6 53 10 6 20 36 3 15 6 24
+45 mins. 1 3 5 9 17 23 0 40 7 1 20 28 6. 19 6. .31
Total Volume 9 20 24 53 66 122 9 197 32 13 74 119 19 77 32 128
% App. Total 17 377 453 335 619 46 269 109 622 148 602 25
PHF | .563 _ .556 __.600 576 1917 897 375 012 | 800 542 881 826 | 679 802 571 865
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Accurate Counts
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Appendix B

Accident Crash Rates
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Massiighway

CRASH RATE WORKSHEET

CITY/TOWN : West Acton, MA

DISTRICT : 3

UNSIGNALIZED :

COUNT DATE :

March 27, 2008

SIGNALIZED : |

~ INTERSECTION DATA ~

]

MAJOR STREET :

Arlington Street

MINOR STREET(S) :

Spruce Street

T @
o
N
INTERSECTION North g
3
DIAGRAM 5

{Label Approaches) Arlington Street Arlington Street
%
o
n
[0)
O
=]
a
[4p}

Peak Hour Volumes
APPROACH : 1 2 3 4 5 | Total Entoring
DIRECTION - SB WB NB EB Vehicles
VOLUMES (PM) - 102 174 35 148 459
"K" FACTOR : APPROACH ADT - ADT = TOTAL VOLI'K® FACT.
, # OF AVERAGE # OF
TOTAL # OF CRASHES - 2 VEARS 4 CRASHES (A) - 0.50
. _ (A *1,000,000)
CRASH RATE CALCULATION : 0.30 RATE - (A1.000000

Comments :

Project Title & Date:

West Acton Village Expansion, June 25, 2008




Massilighnway

CRASH RATE WORKSHEET

CITY/TOWN : West Acton, MA

DISTRICT : 3

UNSIGNALIZED :

COUNT DATE :

[ ] sienauzen: |

~ INTERSECTION DATA ~

March 27, 2008

1/

MAJOR STREET :

MINOR STREET(S) :

Massachusetts Avenue

Central Street

T B
o
n
INTERSECTION North ©
DIAGRAM ' o
(Label Approaches) Massachusetts Avenue © Massachusetts Avenue
D
o
0
©
c
[}
O
Peak Hour Volumes
APPROACH : 1 2 3 4 5 | Total Entering
DIRECTION : SB WB NB EB Vehicles
VOLUMES (PM) : 391 424 482 495 1,792
"K" FACTOR - APPROACH ADT - 17,920 | ADT = TOTAL VOLI'K" FACT.
# OF AVERAGE # OF
TOTAL # OF CRASHES : : .
© 29 YEARS : 4 CRASHES (A) 729
: . (A71.000000)
CRASH RATE CALCULATION : 1.11 RATE = (ADT* 365)

Comments :

Project Title & Date:

West Acton Village Expansion, June 25, 2008
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Massiighway

CRASH RATE WORKSHEET

CITY/TOWN : West Acton, MA

DISTRICT : 3

UNSIGNALIZED :

COUNT DATE:

SIGNALIZED :

~ INTERSECTION DATA ~

March 27, 2008

MAJOR STREET :

MINOR STREET(S):

Massachusetts Avenue

Spruce Street

Kinsley Street

T %
o
73]
INTERSECTION North 2
DIAGRAM 2
{Label Approaches) Massachusetts Avenue ¢ Massachusetts Avenue
g
o
»n
>
@
[72]
c
£
Peak Hour Volumes
APPROACH : 1 2 3 4 5 | Total Entering
DIRECTION : SB WB NB EB Vehicles
VOLUMES (PM) : 29 595 110 511 1,245
"K" FACTOR: APPROACH ADT : ADT = TOTAL VOLI'K* FACT.
#OF AVERAGE # OF
T F CRASHES :
OTAL#0 SHE 6 YEARS : 4 CRASHES (A): 150
‘ *
CRASH RATE CALCULATION : 0.33 RATE = (%

Comments :

Project Title & Date:

West Acfon Village Expansion, June 25, 2008




Masstighway

CRASH RATE WORKSHEET

CITY/TOWN : West Acton, MA

COUNT DATE :

June 3, 2008

‘1

e T

DISTRICT : 3 UNSIGNALIZED : SIGNALIZED :
~ INTERSECTION DATA ~
MAJOR STREET : Massachusetts Avenue
MINOR STREET(S) : Windsor Avenue
INTERSECTION North
DIAGRAM Massachusetts Avenue Massachusetts Avenue
(Label Approaches) o
2
(0]
>
Z
o
[72]
O
=
<
Peak Hour Volumes
APPROACH : 1 2 3 4 Total Entering
DIRECTION SB WB NB EB Vehicles
VOLUMES (PM) : 66 546 13 586 1.211
"K" FACTOR: APPROACH ADT : ADT = TOTAL VOLIK* FACT.
. # OF AVERAGE # OF
TOTAL # OF CRASHES : 5 YEARS - 4 CRASHES (A ) 1:25
) _ (A*1,000,000)
CRASH RATE CALCULATION : 0.28 RATE = (ADT*368)
Comments :

Project Title & Date: West Acton Village Expansion, June 25, 2008
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Appendix C

Trip Generation Calculations
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104310
Background Projects
Acton, MA

I

Arlington St at Spruce St

6[townhomes [LLUC 230 - Residential Condominium
1.5[kSF Retail {LUC 814 - Specialty Retail E
LUC 230 —
Ave. Rate Calcs Equation Calcs
Ave. Rate Volume Volume
Weekday 2-Way Volume 5.81 35 56 -
Ln(T) = 0.87 Ln(X) + 2.46, R® = 0.80 i
7-9 AM Peak Hour (Entering) 0.07 1 1 =
7-9 AM Peak Hour (Exiting) 0.37 2 4 e
7-9 AM Peak Hour (Total) 0.44 3 5 -
Ln(T) =0.80 Ln(X) + 0.26, R* = 0.76
4-6 PM Peak Hour (Entering) 0.35 2 4
4-6 PM Peak Hour (Exiting) 0.17 1 2
4-6 PM Peak Hour (Total) 0.52 3 6
Ln(T) =0.82 Ln(X) + 0.32, R = 0.80
LUC 814
Ave. Rate Calcs Equation Calcs
Ave. Rate Volume Total Volume
Weekday 2-Way Volume 44.32 66 102
T = 42.78(x) + 37.66, R’ = 0.69
A o 1 This is an estimate, based on the ratio
. 1 of AM Peak Hour Trips / Daily Trips
2 from Shopping Genter (LUC 820)
4-6 PM Peak Hour (Entering) 1.518 2 1
4-6 PM Peak Hour (Exiting) 1.192 2 14
4-6 PM Peak Hour (Total) 2.71 4 25
T=2.40(x) + 21.48, R° = 0.98
Shopping Center (LUC 820):
ratio of AM Peak Hour to Daily: 1.03/42.94 = 2.40%
ratio of AM Peak Hour to PM Peak Hour = 28.50% :
-
Total :
Residential | Total Retail Total New Trips =
Weekday 2-Way Volume 35 66 101 B
7-9 AM Peak Hour (Entering) 1 1 2
7-9 AM Peak Hour (Exiting) 2 0 2
7-9 AM Peak Hour (Total) 3 1 4
4-6 PM Peak Hour (Entering) 2 2 4
4-6 PM Peak Hour (Exiting) 1 2 3
4-6 PM Peak Hour (Total) 3 4 7

_ |Based on an estimate of the ratio of AM Peak Hour Trips/PM Peak Hour Trips
from Shopping Center (LUC 820)
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Level of Service Calculations
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West Acton Village Expansion - Acton, MA 2008 Existing AM
10: Mass Ave (Route 111) & Central St 3/17/2009

O T N N Y

Lane Configurations % B % 'S Y b N 8
Volume (vph) - © 1200 34 490 51 200 47 B4 P07 MO 78 28512
Ideal Fiow (vphpl) 1900 1900 1900 1900 1 900 1900 1900 1900 1900 1900 1900 1900
Lane Widih' Mo 18 243 102 12 9 10 109 10 10
Total Lost time (s) 6.0 6.0 6.0 6.0 5.0 50 50 50
Lane Util. Factor ~o400 100 o 400 0100 01800 100 0 100 1.00
Frt 1.00 0.98 1.00 0.96 1.00 0.95 1.00 1.00
Fit Protected 095 100 085 100 095 100 095 = 1.00
Satd. Flow (prot) 1711 1866 1586 1574 1562 1633 1608 1735
Flt Permitted 0.52 100 .. 0.31.....1.00 0:54 .00 .. 042 1.00
Satd. Flow {perm) 933 1866 515 1574 881 1633 706 1735

Peak-hour factor, PHF. 079
Adj. Flow (vph) 152

075 081 076 077 08 050
(voh) 72256 145 101 292 4
RTORReduction{vph) = 0. A 19 00
Lane Group Fiow (vph) 152
Heavy Vehicles (%) =~ 2%
Parking (#/hr)

72 3 0 101 25 g
% %% %%

Turn Type ‘ ‘Pemnoo - 5 Perm CPerm Perm ,
Protected Phases B , 8 4
Permitted Phases 2 R 4
Actuated Green, G (s) 18.4 233 23 233 233
Effective Green, g.(s) 184 . B3 BE 233233
Actuated g/C Ratio - 0.32 040 040 0.40 040
Clearance Time (s) 5.0 80 50 5.0 50
Vehicle Extension (s) 2.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) - 098 356 661 . o8B 702
v/s Ratio Prot 0.23 0.17
vsRatioPerm = 016 008 0
v/c Ratio 0.51 020 058 035 042
Uniform Delay,dt =~~~ 159 = A 1330 119 93
Progression Factor 1.00 100 100 1.00  1.00
incremental Delay, d2 06 4 04 15 10006
Delay (s) 16.5 115 148 129 129
Level of Service el L BY B gl g
Approach Delay (s) 143 12.9
Approach LOS B B

HCM Average 6oﬁtrof Delay

E 167 HCOM Level of Service
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) . =~ = 5716 Sum of lost time (5) i 15.9
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) s ¢ L : .

¢ Critical Lane Group

HCM Signalized intersection Capacity Analysis Synchro 7 - Report
L:\work\104310\PROJSynchro\2008-Existing\existing-AM.syn Page 2



West Acton Village Expansion - Acton, MA 2008 Existing AM
10: Mass Ave (Route 111) & Central St 3/17/2009

62

Lane Group Flow (vph) 152 451 60 301 72 401 101 296
vicRatio 050 074 036 056 020 057 034 041
Control Delay 229 255 228 198 172 196 206 174
Quetie Delay : 0:0 0.0 0.0 0.0 00 00 00 00
Total Delay 229 255 228 198 172 196 206 174
Queue Length 50th (ft) 38 124 14 70 2. 72 18 54
Queue Length 95th (ft) 98 301 53 186 56  #269 81 212
Internal Link Dist (ft) 149 240 697 - . 827
Turn Bay Length (ft) 100 160 60 60

Base Capacity (vph) - 634 1267 ¢

Starvation Cap Reductn 0

Spillback Cap Reduetn « -~ 0

Storage Cap Reductn

Reduced vic Ratio

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

Queues Synchro 7 - Report
L:\work\104310\PROJ\Synchro\2008-Existing\existing-AM.syn Page 1
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West Acton Village Expansion - Acton, MA 2008 Existing AM
3: Mass Ave (Route 111) & Windsor Ave 3/17/2009

K

Lane Configurations 4> ‘ - 4 b
Volume (veh/h) 3 836 1200 400298 -8 59
Sign Control Free Free  Stop

Grade = % 0% 0%
Peak Hour Factor 075 09 081 083 08 067 079
Hourly flow rate {vph) 0. 564 15 48 W7 120075
Pedestrians

Lane Width-(ft)..

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) ] /

Mediantype ¢ " Nomne " Nonme

Median storage veh)

Upstreamsignal{fy .. 820 0 o0 N
pX, platoon unblocked 0.00 0.81 081 081
vC, conflicting volume 0 S B9 1015 572
vC1, stage 1 conf vol

vC2, stage 2 confvol . - 5 a2 =
vCu, unblocked vol 0 361 899 351
tC,single (s) 00 L R e
tC, 2 stage (s) 4 ‘ 7
Eha s A R s s
p0 queue free % 0 95 95 87
cM'capacity (vehth) 0 .. 968 240 - 559

b

Volyme Total

Volume Left 0 48 12

VolumeRight -~~~ b0 B

cSH 1700 968 472

Volume to Capacity 034 005 018

Queue Length 95th (ft) 0 4 17

ControlDelay(s) -~ 00 46 - 143 - . ¢
Lane LOS ‘ A B

Approach Delay (s) 00 16 143

Approach LOS B

Average Delay 1.8

Intersection Capacity Utilization 55.8% 1CU Level of Service : §
Analysis Period (min) v 15

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

L:\work\104310\PRONASynchro\2008-Existing\existing-AM.syn Page 1



West Acton Village Expansion - Acton, MA 2008 Existing AM
5: Arlington St & Spruce St 3/17/2009

A ey v ANt AN Y

Léne Configurations

Sign Control S . Stop Stop - Stop ' Stop
Volume (vph) 33 76 20 45 64 12 24 48 55 " 28 19
PeakHourFactor -~ 063 066 071 062 076 050 067 048 076 046 054 043
Hourly flow rate (vph) 52 115 28 73 84 24 36 100 72 24 52 . 44
EleE B USE1 - ’ ‘
Volume Total (vph) 196 181 208 120

VolumeLefiwh) 82 73 3% M

Volume Right (vph) 28 24 72 44

Hadits) = . 003 002 -008 -013

Departure Headway (s) 5.0 50 5.0 3.0

Degree Utilization,x * = 7027 025 029 017

Capacity (veh/h) 660 659 663 644

ConfrolDelay(s). - = - 99 97 99 - 9f

Approach Delay (s) 9.9 9.7 9.9 9.1

ApproachLOS A A A A

9r
Servi A
rsection Capacity Utilization o 266% ICU Level of Service , A
Analysis Period (min) ' 15
HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

L:\work\104310\PROJ\Synchro\2008-Existing\existing-AM.syn Page 2
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West Acton Village Expansion - Acton, MA
7: Mass Ave (Route 111) & Spruce St

2008 Existing AM

311712009

A - N ¥

] r N

4

Lane Configurations &

Volume {veh/h) 182 530 -3 3 285 74 200 B0 A3 g ey
Sign Controf Free Free Stop Stop
Grade . “..7 s 0% 0% : 0% e 0%
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 67 576 3 3 310 80 2 3 13 47 0 45
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Mediantype None None

Median storage veh)

Upstream signal (ff) - 660 e Sol rame

pX, platoon unblocked 0.85 085 085 085

vC, conflicting volume -390 -'579 1114 . 1109 578 1084 1071 350
vC1, stage 1 conf vol

vC2, stage 2 confvol ~ : e
vCu, unblocked vol 390 412 1043 1038 410 1008 992 350
IC;single(s) 41 41 So71i65 082 14 o BH B2
tC, 2 stage (s) o

tFs) 2.2 22 35 4033 35 33
p0 queue free % 94 100 99 98 98 94

¢M capacity (veh/h)

Volyme Total - -

Volume Left 67 3 2 47
VolymeRight = -0 i . 30 8007 13 46
cSH / 1168 970 332 269
Volume to Capacity 006 000 006 034
Queue Length 95th (ft 5 0 4 36
Control Delay(s) 15 01 185 251
Lane LOS A A C D »
Approach Delay (s) 15 701 165 251
Approach LOS C D

Average Delay
Intersestion Capacity Utilization
Analysbig P_eriodr(min)

+ICU Level of Service

HCM Unsignalized Intersection Capacity Analysis
L:\work\104310\PROJ\Synchro\2008-Existing\existing-AM.syn

Synchro 7 - Report
Page 3



West Acton Village Expansion - Acton, MA

14: Drive & Spruce St

2008 Existing AM

Ve
Lane Configurations bl
Volume {vehih) - 1
Sign Control Stop
Grade s~ 10 0 i 0%
Peak Hour Factor 0.92
Hourly flowrate (vph) =~ -1
Pedestrians

Lane Width (fty

Walking Speed (ft/s) o

Percent Blockage

Right turn ﬁare (veh)

Median type

Median storage veh)

Upstream signal (ft) - =

pX, platoon unblocked

vC, conflicting volume " 255

vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 255

{C, single {s) 64,

tC, 2 stage (s)
tFlg) o
p0 queue free % 100

Volume Total: 3
Volume Left 1
Volume Right 2
cSH 837
Volume to Capacity 0.00
Queue Length 95th (ft) 0
Control Delay (s) 9.3
Lane LOS A
Approach Delay (s) ; 93
Approach LOS A

Average De!ey
Intersection Capacity Utilization
Analysis Period (min)

cM capagity {veh/h) 728

o

143

143

6.2

33

100

1700

009 0

00

905°

t

0.5

22.7%
15

V™

1B 10

092,.,. ,},092,3,,
A6

qE{

151
41

9
1430

ICU Level of Service

Free
0%
0.92

90

“None

HCM Unsignalized Intersection Capacity Analysis

L:\work\104310\PROJ\Synchro\2008-Existing\existing-AM.syn

Synchro 7 - Report
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West Acton Village Expansion - Acton, MA 2008 Existing PM
10: Mass Ave (Route 111) & Central St 3/17/2009

N R Y,

Lane Configurations % T ki t “ -~

Volumefwph) 79 341 54 107 34 85 56 318 81 81 230 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width b 11 13 13 1 12 12 9 10 10 9 10 10
Total Lost time (s) 60 60 60 60 50 50 50 50

Lane Util. Factor 100 100 100 100 1.00 - 1.00 ©1.00 - 1.00

Frt 100 097 1.00 096 100 097 1.00  1.00

Fit Protected. . 095 100 095 100 095 100 095  1.00

Satd. Flow (prot) 1711 1860 1586 1575 1562 1676 1608 1732

Fit Permitted . , 026  1.00 039 . 1.00 053 1.00 0.25  1.00

Satd. Flow (perm) 474 1860 644 1575 871 1676 418 1732
Peak-hourfactor, PHE 079 095 072 08 08 062 075 081 076 077 08 050
Adj. Flow (vph) ) 100 359 75 126 409 137 75 393 107 105 267 8
RTORReduction{vph} =~~~ 0 . 0 . 0" 0 .45 0 .0 9 0 Qe
Lane Group Flow (vph) 100 434 0 126 531 0 75 49 0 105 274 0
Heavy Vehicles (%) - 2% 3% 2% 0% 4% 6% 4% % 4% 1% 2% 0%
Parking (#/hr) 0

Turn Type Perm Perm - Perm : -~ Perm :
Protected Phases 2 6 8 4
Permitted Phases -~ 52 i ; 8 : 4 ‘
Actuated Green, G (s) 238 238 238 238 212 212 212 212
Effective Green, g(s) 238 238 238 238 ou2 on2 212 o212
Actuated g/C Ratio 039 039 039 039 035 035 035 035
Clearance Time (s) 60 60 60 . 60 50 50 50 50

Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 185 7% 251 615 303 582 1450 602

v/s Ratio Prot 0.23 ¢0.34 ¢0.29 0.16

vis Ratio Perm W 021 : 020~ 0.09 0.25

vicRatio 054 060 050 0.86 025 084 072 045
Uniform Delay,d1 =~~~ 144 148 4 AT 142 184 SEATA 154
Progression Factor 1.00  1.00 100 1.00 1.00  1.00 1.00  1.00
Incremental Delay, d2 =~ 17 09 06 116 06 112 17401
Delay (s) 161 157 147 287 148 295 347 162

Levelof Service = ‘B B B G B G ks B
Approach Delay (s) 15.8 26.1 27.6 213
Approach 1 0S - vy B = (6 0 c ; c

040 Hd
HCM Average Control Delay 231 - HCM Level of Service
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 61.0 Sum of lost time (s} : S 16.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) : 15 ' :

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 7 - Report
L\work\104310\PRONSynchro\2008-Existing\existing-PM.syn Page 2



West Acton Village Expansion - Acton, MA

10: Mass Ave (Route 111) & Central St

2008 Existing PM

3/17/2009

A

Lane Group Flow (vph) 100
vicRato - ' 0.52
Control Delay 253
Queue Delay 00
Total Delay 253
Queue Length 50th (ft) 22
Queue Length 95th (ft) 74
Internal Link Dist (ft)

Turn Bay Length (ft) 100
Base Capacity-(vph) 340
Starvation Cap Reductn 0
Spillback: Cap Reductn 0
Storage Cap Reductn 0

Redugced vic Ratio -0.29

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

—

434
0.58
17.3
0.0
17.3
98
256
149

Queue shown is maximum after two cycles.

e

126
0.48
20.9

N
546 75
084 024
285 221

00500

285 221
137 16
364 64

240 '
60

1137 33
0 0

0 N

048 ..0.24

o

TFT

Queues

L:\work\104310\PROJSynchro\2008-Existing\existing-PM.syn
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West Acton Village Expansion - Acton, MA 2008 Existing PM
3: Mass Ave (Route 111) & Windsor Ave 3/17/2009

S N TN

Lane Configurations

Volume(vehh) -~ - 6 477 41 54 538 .8 719 i d
Sign Control Free Free  Stop

Grade -2t ; 0% ‘ v 0% 0% S
Peak Hour Factor 075 09 081 083 08 067 079
Hourly flowrate {wph} =~ = 0 502 14 65 626 12 100
Pedestrians

LaneWidth (ft) .-

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type ~ _None None

Median storage veh)

Upstream signal (fy .~ . 320 b

pX, platoon unblocked 0.00 0.84 0.84 .

vC; conflicting volume 0 516 1265 509

vC1, stage 1 conf vol
vC2, stage 2 conf val : i
vCu, unblocked vol 0 333 1221 325

tC,single(s) 00 41 64 62
tC, 2 stage (s) ‘
Py : 00 " 220 35 033
p0 queue free % 0 94 92 83
M capacity (vehih) 0 1034 - 159 . 604

Volume Total 516: 7691 112

Volume Left 0 65 12

Volume Right 14 0100

cSH 1700 1034 465

Volume to Capacity - 030 006 024

Queue Length 95th (ft) 0 5 23

ControlDelay(s) = 00 16 152

Lane LOS A C

Approach Delay (s) 000 168 152

Approach LOS C

Average Delay 2.1

Intersection Capacity Utilization 127% ICU:Level of Service - - c
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

L:\work\104310\PROJ\Synchro\2008-Existing\existing-PM.syn Page 1




West Acton Village Expansion - Acton, MA 2008 Existing PM

5: Arlington St & Spruce St 3/17/2009
- —

A N f s ot A2 MY
Moie B
Lane Configurations & $ o iy &
SignConfrol - 1 0 - Stop - Stop. .o Stopo = o
Volume (vph) 1" 71 25 55 117 8 30 11 74 7 6 20
Peak Hour Factor = 063 066 071 062 076. 050 067 048 076 046 054 043

Hourly flow rate (vph) 17 108 35 89 154 16 45 23 97 15 1" 47

Volume Total (vph) 160 259 165 73
Volume Left (vph): : 17 89 45 15
Volume Right (vph) 35 16 97 47
Hadi(s) .~ -004 005 -025 -0.29
Departure Headway (s) 48 47 48 49
Degree Utllization,x ~ ~ 021 034 022 010
Capacity (veh/h) 699 718 692 659
Control Delay(s) 91 102 791 84
Approach Delay (s) 9.1 10.2 91 8.4
Approach LOS - ’ A B A A
Intersechian

Ijélay :

HCM Level of Service A (

Intersection Capacity Utilization , . 32:8% ICU Level of Serviee - L A

Analysis Period (min) , 15

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

L \work\104310\PRO\Synchro\2008-Existing\existing-PM.syn Page 2
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West Acton Village Expansion - Acton, MA
7: Mass Ave (Route 111) & Spruce St

2008 Existing PM

31712009

A - N ¥

~ t ~ M

4

Lane Configurations
Volume (veh/h)
Sign Control

Grade .
Peak Hour Factor

Hourly flow rate (vph)
‘Pedestrians

Lane Width (ft) -
Walking Speed (ft/s)
Percent Blockage.
Right turn flare {veh)

Mediantype 0

Median storage veh)

Upstream signal (ff)

pX, platoon unblocked
vC, conflicting-voltume
vC1, stage 1 conf vol

vC2, stage 2 conf vol =

vCu, unblocked yol
tC,'single (s}
tC, 2 stage (s)

tFls) s
p0 queue free %
cM capacity (veh/h)
Di
Volume Total
Volume Left
Volume Right

cSH

Volume:to Capacity
Queue Length 95th (ft)

Confrol-Delay (s} 5 -

Lane LOS
Approach Delay (s)
Approach LOS
Intersediion Stmm
Average Delay

B2 493
Free
. 0%
0.92 092
57 536
~None
660
632
632
A1
22
94
951

0.06 001
5 1
16 03
A A
16 03

Intersection Capacity Utilization -

Analysis Period (rpi,n)

10

0.92
-

46

T42%

15

0.92
10

0.89

547

430
41

1006

ICU Level of Service

‘None =

092

‘ &
43 8

~ Stop
092 0% 0%
£
089 089 089
1345 1305 51
136 1282 424

g

G5

95 98 98

94 137 - 561

g

0.92
46

0.89
1285
1258
1A

35
62
120

089
1279

1252
)

40
96

143

63

0.92
68

599

599
62

©aa
86
501

HCM Unsignalized Intersection Capacity Analysis

L:\work\104310\PROJ\Synchro\2008-Existing\existing-PM.syn
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West Acton Village Expansion - Acton, MA 2008 Existing PM
14: Drive & Spruce St 3/17/2009

2T RV

Lane Confi gurattons

Volume(vehh) = 200 5 112 pR T e
Sign Control Stop Free Free
Grade 5 o o ne g% ok 0% ; V 0% -
Peak Hour Factor 092 092 092 092 092 092
Hourly flowrate wph) =~ 22~ 5 12 2 1 92
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage .
Right turn flare (veh)

iandype oo None ' . None
Median storage veh)
Upstream signal-{f) . -
pX, platoon unblacked 5
vC, conflicting volume 27123 124
vC1, stage 1 conf vol
vC2, stage 2confvol
vCu, unblocked vol 217 123 124
{C,single(s) . b4 B2 41
1C, 2 stage (s)
FEL 35 e S22
p0 queue free % 97 99 100
cM capagity (veh/n) o TI0 928 1463

voiumé"rq a0 2t 14 93
Volum 22 0 1
Volur | S 5. 2 0
cSH _ 797 1700 1463
Volumeto Capacity. .~ =~ 003 007 000
Queue Length 95th /m 3 0 0
oo 97 00 0.1
Lane LOS - A A
Approach Delay (s) * 97 00 01
Approach LOS A
Average DeIay 1.1
Intersection Capacity Utilization -~ 16.0% ICU Level of Service - ~ A
Analysis Period (min) 16
HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

L:\worki104310\PROJ\Synchro\2008-Existing\existing-PM.syn Page 4
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West Acton Village Expansion - Acton, MA 2018 No-Build AM
10: Mass Ave (Route 111) & Central St 3/5/2009

Lane Conﬁgurahons

1900 1900 1900 1900

1562 1632

Clearance Time (s) S B0 B0

ehlcle Extensuon (s} 2 0 . . .

Lanie Grp Cap (vph o 137 497 %63 695 R
P , 0.19 c0.25 ‘ 0.18

vis RatioPerm . s Sl e

v/c Ratio 047 0.0 0.21 037 042

Uniform Delay, d1. 170 179 112 124001240

Progression Factor 1.00  1.00 1.00 1.00  1.00

Incrémental Delay, d2 09 140 04 15 0 1Y 05

Delay (s) 179 193 116 150 132 129

Level of Service  ~ B B BB B B

Approach Delay (s) 191 14.5 13.0

Approach LOS

HCM Average Control D

HCM Volume to Capacity ratlo 0.68 , 4

Actuated Cycle Length (s) S Bl Sumoflosttime(s) : 160

Intersection Capacity Ut|llzatxon - 71.9% ICU Leve! of Service C

Analysis Period (min) = : 15 '

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 7 - Report

L:work\104310\PROJSynchro\2018-No-Build\2018 No-Build-AM REV 3-09.syn Page 1




West Acton Village Expansion - Acton, MA 2018 No-Build AM
10: Mass Ave (Route 111) & Central St 3/17/2009

e

A 2 N B

==
Lane Group Flow (vph) 159 475 76 422 106 311 %
v/c Ratio : 056 078 020 057 036 041 ‘
Control Delay 255 281 178  20.1 215 176 =
Queue Delay . 00 0.0 000 200 0.0 0.0 =
Total Delay 255 281 178 201 215 176
Quetie Length 50th (ft) 4 133 13 8 20 59
Queue Length 95th (ft) 104 319 59 #312 88 228 o
Internal Link Dist(ft) = = 149 s 697 o827 , -
Turn Bay Length (ft) 100 60 60 ‘
Base Capacity (vph) 534 1147 976. . .376 .. 135 298 763 !
Starvation Cap Reductn 0 0 0 0 0 0 o
Spillback Cap Reductn 0 0 0. 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 -
Reduced v/c Ratio 0.41 032 020 057 -036 041

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

Queues Synchro 7 - Report
L:\work\104310\PROJ\Synchro\2018-No-Build\2018 No-Build-AM REV 3-09.syn Page 1
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West Acton Village Expansion - Acton, MA 2018 No-Build AM
3: Mass Ave (Route 111) & Windsor Ave 3/5/2009

R T 2

Lane Configurations & d W

p0 queue free % )
M capacity (veh/h)

Voumelek 0 5 12

Volume Right o160 0 T8
cSH 1700 938 450
VolumetoCapacty =~ 036 005 020
Queue Length 95th (ft) 0 4 19
Control Delay(s) . .00 17 150
Lane LOS A B
Approach Defay(s) 00 17 150
Approach LOS B

Average Delay l N 18 4 ‘
InterSection Capacity Utilization = © 'Bg4% ICU Level of Service LB

AnaIyS|s Penod (mln) ) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report
L:\work\104310\PROJ\Synchro\2018-No-Build2018 No-Build-AM REV 3-09.syn Page 1




West Acton Village Expansion - Acton, MA 2018 No-Build AM
5: Arlington St & Spruce St 3/5/2009

N N N R Y

Lane Conﬁguaons

Volme (vph)

Hourly flow rate (vph) 5 121 0 76 88 2 37 106 76 26 54 47

Volume Total (vph)
Volume Right (vph)

Departure Headway

(s)
Capacity (veh/h 648 647

= § y
Approach Delay (s)
Approach LOS

HCM Lovel of Senvice. |
Inférsection Capacity Utiization
Analysis Period (min)

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report
L:\work\104310\PROJ\Synchro\2018-No-Buildi2018 No-Build-AM REV 3-09.syn Page 2
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West Acton Village Expansion - Acton, MA 2018 No-Build AM
7: Mass Ave (Route 111) & Spruce St 3/5/2009

R R Y,

Lane Configurations

§|gn‘Cornt'roI_ﬁ

092

092 0

yCﬁ;'f‘Sf'tage:ﬁz‘;Eéhf vol
yCu unblocked vol

1076 1059

Volume Left
Volume Right

Queue Length 95th (ft)
C@ntrol Delay( s)
Lane LOS

Approach Delay (s)
Approach LOS

Average Qelay

Intersection Capacity Utilization B 8%“"" ~ ICU Level of Service -
Analysis Period (min) 15
HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

L:\work\104310\PROJ\Synchro\2018-No-Buildi2018 No-Build-AM REV 3-09.syn Page 3



West Acton Village Expansion - Acton, MA 2018 No-Build AM
14: Drive & Spruce St 3/17/2009

YA V. SR

Lane Configurations )
Volume (veh/h) 1 R 130 15 10 87

Sign Control Stop Free Free

Grade . 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Haurly flow rate (vph) ’ 1 2 14 16 1195

Pedestrians

Lane Width {ft) . . G
Walking Speed (ft/s)

Percent Blockage -

Right turn flare (veh)

Median type . ... None - - None
Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume 266 149 158

vC1, stage 1 conf vol

vC2, stage 2.conf vol , '

vCu, unblocked vol 266 149 158

tC:single (s) 6.4 6.2 44
tC, 2 stage (s)

tF{s) - , 35 . 33 22
p0 queue free % 100 100 99
cM capacity (veh/h) 718 897 1422

Volume Total

Volume Left

Volume Right 22018 0

¢SH 828 1700 1422

Volume to Capacity 0.00 009 001

Queue Length 95th (ft) 0 0 A

Control Delay (s) 94 00 08

Lane LOS A A

Approach Delay (s) 94 0.0 0.8

Approach LOS A

Average Delay 0.4

Intersection Capacity Utilization 22.9% G Level of Service
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

L\work\104310\PROJSynchro\2018-No-Buildi2018 No-Build-AM REV 3-09.syn Page 1
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West Acton Village Expansion - Acton, MA
10: Mass Ave (Route 111) & Central St

2018 No-Build PM

3/5/2009

A N ¢ v A

Lane Conﬁguations % Y ) %
y

8 13
Ideal Flow (vphpl) ) 1900 1900 1900 1900 1900 1900

7:3%

; 2%’

0% 4%

S

1900 1900 1900

<

1900

Perm

r :“" Perm’ i

- HCM Level of Service
HCM Volume to Capacnty ratio .
Actuated Cycle Length (s) : 630 Sum of lost time (s)
Intersection Capacity Utilization 78.3% ICU Level of Service
Analysis Period.{min) 15 ’
¢ Critical Lane Group

161

259 259 259 259 210 210 210
S8 288 B9 B8 N B L Y
‘ 041 041 041 041 033  0.33 0.33
Clearance Time(s) .~ 60 ~ 60 60 6.0 50 . 50 50
Vehlcle ExtenS|on gs[ 2.0 2.0 2.0 20 4.0 4.0 4.0
Lane GrpCap{vph) 186 765 256 648 2713 . 559 110 5
0.25 c0.36 0.31
023 0271 010 c033
056  0.60 052 086 029 092 100 050
142 145 - 139 169 155 202 210 168
1.00  1.00 100  1.00 100  1.00 100 100
23 08 S e 08 209 .88 08
166 153 148 280 163 411 106.8 177
0B BY B i B LD LR
15.5 255 379
B o D

HCM Signalized Intersection Capacity Analysis
L:work\104310\PROJ\Synchro\2018-No-Build\2018 No-Build-PM REV 3-09.syn
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West Acton Village Expansion - Acton, MA
10: Mass Ave (Route 111) & Central St

2018 No-Build PM
3/17/2009

O 2

79 52

Lane Group Flow {vph) 105 456 ,

vicRatio - 054 058 028 089
Controi Delay 263 170 238 433
Queue Delay 0.0 0:0 0.0 0.0
Total Delay 263 170 238 433
Queue Length 50th(ft) 24 105 18 153
Queue Length 95th (ft) 79 272 67  #501
Internal Link Dist (ft) - 149 e
Turn Bay Length (ft) 100 60

Base Capacity: (vph) 313 283 587
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn =~ .0 0 0

Storage Cap Reductn
Reduced v/c Ratio

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

>
10 289
096 048
1072 238
00 00
1072 238
3472
#156  #244
. 827

60

115 598
0 0
0 0

Queues
L:\work\104310\PRONSynchro\2018-No-Buildi2018 No-Build-PM REV 3-09.syn

Synchro 7 - Report
Page 1
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West Acton Village Expansion - Acton, MA
3: Mass Ave (Route 111) & Windsor Ave

2018 No-Build PM
3/5/2009

R T 2

Volume Left 0 69 12

volimeRight = T s et
1700 1007 441

032 007 097

o 5 2
Lane LOS ‘ A C
Approac’n Delay (s) L 80 T 18
Approach LOS C

Average Delay ; 2.3 - ‘
Intersection Capacity Utilization~ ~ - 758% - ICU Level of Service
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
L:\work\104310\PROJ\Synchro\2018-No-Build\2018 No-Build-PM REV 3-09.syn
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West Acton Village Expansion - Acton, MA 2018 No-Build PM
5: Arlington St & Spruce St 3/5/2009

A ey v ANt AN Y

Lane Configurations b & & "

<s)“

Ang}ly\(s{ig Period (mfn)

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report
L:\work\104310\PROANSynchro\2018-No-Buildi2018 No-Build-PM REV 3-09.syn Page 2
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West Acton Village Expansion - Acton, MA 2018 No-Build PM
7: Mass Ave (Route 111) & Spruce St 3/5/2009

N R Y,

Lane Configurations 4‘-) ) & o - . &
Sign Control Free Free Stop Stop
Grad

Peak Hour Factor 092 092 0% 0% 092 092 092 092 092 092 0% 08
% By a6 SEvnny

vCu, unblocked \}dl - " ' 77135 1338 632
{C, single (s) . 41 e 2 1 ;
tC ZStage (s)

cSH _ 923 982 183 195
Volume to Capacity. -~ 007 001 010 066
Queue Length 95th (f}) 5 1 8 98
Control Delay (s) = 17 03 28 538
Lane LOS _ A A D F
Approach Delay (s) 17 03 268 533

Approach LOS D F

59

! ] . ! 792% ICULevel¢ g
AnalySIS enod (mln) ‘ 15
HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

LA\work\104310\PROJ\Synchro\2018-No-Build\2018 No-Build-PM REV 3-09.syn Page 3



West Acton Village Expansion - Acton, MA 2018 No-Build PM

14: Drive & Spruce St 3/17/2009
v St A2 My

Lane Configurations L . 4

Volume {veh/h) 20 5 118 2000 89

Sign Control Stop Free Free

Grade = 0% @il 0% S e

Peak Hour Factor 092 092 08 092 092 092

Hourly flow rate (vph) 22 5 128 2. 01 ‘97

Pedestrians

Lane Width (fty .~

Walking Speed (ft/s)

Percent Blockage -

Right turn flare (veh)

Medianfype. - oo Noneo - -None

Median storage veh)

Upstream signal (ft) =~

pX, platoon unblocked

vC, conflicting volume 228 129 S 430

vC1, stage 1 conf vol

vC2, stage 2 conf vol , ; g

vCu, unblocked vol 228 129 130

tC single(s) : 64 82 41

tC, 2 stage (s) ‘

p0 queue free % 97 99 100

cMcapacity fveh/h) - 759 920 1455

Vo

Volume Left 22 0 1
Volume Right - 5 25 0
cSH 787 1700 1455
Volume to Capacity 003 008 000
Queue Length 95th (i) 3 0 0
Control Delay (s) 97 00 01 -
Lane LOS A A
Approach Delay (s) 97 00 01
Approach LOS A

11
Intersection Capacity Utilization 16.3% - ACU-Level of Service =~ - , A
Analysis Period (min) 15
HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

L:\work\104310\PROJSynchro\2018-No-Build2018 No-Build-PM REV 3-09.syn Page 1
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West Acton Village Expansion - Acton, MA 2018 Build AM
10: Mass Ave (Route 111) & Central St 3/17/2009

A ey v ANt AN

Lane Configurations b1 T i B b1 B L1 B
Volume{vph) ~ = 126 - 396 52 .55  .216 49 57 218 120 82 264 - 2
Ideal Flow (vphpf) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
LaneWidth =~ = 11 13 13 11 12 2.9 10 10 9 1010
Total Lost time (s) 6.0 6.0 6.0 6.0 5.0 5.0 5.0 5.0

Lane Util. Factor 100 100 - 1.00 1,00 100 1.00 100 1.00

Frt 1.00 098 100 096 100  0.94 100  1.00

Flt Protected 0.95 - 1.00 095  1.00 095 100 0.95 -1.00

Satd. Flow (prot) 1711 1867 1586 1576 1562 1630 1608 1736

Fit Permitted 048  1.00 0.25  1.00 052 1.00 039  1.00

Satd. Flow (perm) 856 1867 415 1576 849 1630 664 1736
Pealchourfactor, PHF -~~~ 079 095 072 085 089 062 075 081 076 077 085 050
Adj. Flow (vph) 159 417 72 65 243 79 76 269 158 106 307 4
RTORReduction(vph) . = = -0 0 0 0 718 0 0 19 0 0 4.0
Lane Group Flow (vph) 159 489 0 65 307 0 76 408 0 106 310 0
Heavy Vehicles (%) 2 %% 2% 10% 4% 6% 4% 2% 4% A% % 0%
Parking (#/hr) 0

Tum Type  Perm i Perm * Perm , Perm

Protected Phases 2 6 8 4
Permitted Phases =~ .2 6 AR 8 4

Actuated Green, G (s) 200 200 200 200 26.2 262 262 262

Effective Green,g(s) 200 200 200 200 262 22 262 262
Actuated g/C Ratio 032 032 032 032 042 042 042 042
Clearance Time (s) 60 60 60 60 50 50 50 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) _ 275 600 133 507 358 687 280 . 731

v/s Ratio Prot ¢0.26 019 c0.25 0.18
visRatioPerm 049 0.16 009 016

vic Ratio 058 082 049 061 021 059 038 042

Uniform Delay,d1 -~ = 7476 194 170 178 114 - 139 o124 127
Progression Factor 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1819 Y 10 14 04 16 . 12 05

Delay (s) 194 273 180 192 118 155 136 132
Level of Service 5B C B B LB EB B B
Approach Delay (s) 254 19.0 15.0 13.3

Approach LOS= G e B B B

I 1

HCM-Average Control Delay 189 HCM Level of Service

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) = =~ 822 Sum of lost time (s) : 180
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period {min) = 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 7 - Report
L:\work\104310\PROJ\Synchro\2018-Build\3-09 Revisions\2018 Build-AM.syn Page 2




West Acton Village Expansion - Acton, MA
10: Mass Ave (Route 111) & Central St

2018 Build AM
311712009

A . ¢

159 489 65 32 76

Lane Group Flow (vph) v

vicRatio 056 079 047 060 - 021 089
Control Delay 265 285 292 209 180 205
QueueDelay . 00 0.0 0.0 00 " 00 08
Total Delay 265 285 292 209 180 205
Quietie Length 50th (ft) 41 138 16 78 1384
Queue Length 95th (ft) 105 33 61 201 59  #318
Internal Link Dist (ft) , 149 240 697
Turn Bay Length (ft) 100 160 60

Base Capacity (vph) 521..:1139 254 970 . 370 729
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn - 0. 0 0 0 0.
Storage Cap Reductn 0 0 0 0 0

Reduced v/c Rafio

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

Queues
L:\work\104310\PROJ\Synchro\2018-Build\3-09 Revisions\2018 Build-AM.syn

Synchro 7 - Report
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West Acton Village Expansion - Acton, MA 2018 Build AM
3: Mass Ave (Route 111) & Windsor Ave 3/17/2009

R T 2

Lane Configurations f & J q bl

Volume{veh/h) =~ . - .3 . 880 43 43320 8 65
Sign Control Free Free  Stop

Grade i & 3 0% : : 0% 0%: ’
Peak Hour Factor 075 09 081 083 08 067 079
Hourly flow rate (vph) 8 611 167 . 52 372 ¢ 012 =82
Pedestrians

Lane Width (f) .

Walking Speed (ft/s)

Percent Blockage

Right tum flare (veh) v

Mediantype =~ 0 - None e “None

Median storage veh)

Upstreamsignal (ft) -~ .~ - 320
pX, platoon unblocked 0.00 079 079 079
vC, conflicting volume a0 , 627 1094 619

vC1, stage 1 conf vol
vC2, stage 2 conf vol | = : el
vCu, unblocked vol 0 391 985 380

IC, single(s) 00 4.1 ‘ 64 . 62
{C, 2 stage (s) .

tEls) = : 00 - 22 35 .33
p0 queue free % 0 9 94 84
¢M capagity (veh/h) 0 919 206 525

215
Volume Total
Volume Left

VolumeRight = - 16 - 82
cSH ‘ 1700 439
Volume to Capacity 0.37 021
Queue Length 95th (ft) 0 20
Control Delay(s) .~ .. 00 154
Lane LOS C
Approach Delay(s) 0.0 154
Approach LOS c

AVerage Detay

1.9
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15
HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

L:\work\104310\PROJ\Synchro\2018-Build\3-09 Revisions\2018 Build-AM.syn Page 1



West Acton Village Expansion - Acton, MA 2018 Build AM
5: Arlington St & Spruce St 3/17/2009

A ey ¢ ANt 2] d

e

Lane Configurations & s & ¢

Sign Control =~ . Stop Stop . Stop - Stop-
Volume (vph) 3 80 34 49 6 13 28 51 5 12 30 20
Peak Hour Eactor 063 0.66 0.71 0.62 %076 050 0467 0.48 0.76 046 054.7 043

Hourly flow rate (vph) 56 121 48 79 88 26 42 106 78 26 56 47

bir
Volume Total (vph) 225 193 226 128
Volume Left (vph) - 56 79 42 0 26
Volume Right (vph) 48 26 78 47
Hadi(s) 001002 -0.08 -013
Departure Headway (s) 5.1 5.2 5.1 52
Degree Utilization,x =~~~ 032 028 032 019
Capacity (veh/h) 649 637 640 617
Control Delay(s) . - 105 102 106 95
Approach Delay (s) 105 102 106 95

‘ B B B A

ApproachLOS

Inters
Delay

HCM Level of Service

Intersection Capacity Utilization ‘ .28.9% ICU Level of Service , A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report
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West Acton Village Expansion - Acton, MA 2018 Build AM
7: Mass Ave (Route 111) & Spruce St 3/17/2009

O 2 e N N S N

Lane Configurations

Volume (veh/h) Mo Beb B B 08 AT 3 T e e
Sign Control Free Free Stop Stop

Grade : 0% , 0% v 0% o 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) - 84 615 3 3 .329 86 2. 3 14 5 0 48
Pedestrians

Lane Width (ft)

Walking Speed {ft/s)

Percent Blockage

Right tum flare {veh) _ o

Median type Y " None = T o None

Median storage veh)

Upstream signal ()~ .~ e e e R
pX, platoon unblocked 0.83 0.83 083 083 083

vC, conflicting volume =~ 415 s 618 2 12060 817 0 1179 1165 372
vC1, stage 1 conf vol

vC2; stage 2'conf vol : . = - = . . 3 :
vCu, unblocked vol 415 442 153 1147 440 1114 1097 372

tC, single (s) : 41 o A T e B ey 6.2
tC, 2 stage (s) ‘ -

tF(s) 22 R s 38 A0 38 s s
p0 queue free % 93 100 98 98 97 64 100 93
¢cM capacity (veh/h) 1144 ' 932 o o127 153 514 139 164 674
o e

Volume Total

Volume Left 84 3 2 50

VolumeRight = 3 86 14 . 48

cSH 1144 932 297 227

Volume to. Capacity 007 000 007 043

Queue Length 95th (ft) 6 0 5 50

ControlDelay(s) 19 01 180 323

Lane LOS A A C D

Approach Delay (s) 19 01 180 323

Approach LOS C D

Average Delay 3.9 )

Intersection Capacity Utilization 1% ICU Level of Service ; D
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report
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West Acton Village Expansion - Acton, MA 2018 Build AM
14: Mass Ave (Route 111) & Proposed Driveway 3/17/2009

A L AN S

Lane Configurations 7 4 yS L

Volume (vehh) - 10 615 382 3 13 B3 L e .

Sign Control Free  Free Stop =
Grade 5 , 0% 0% 0% . e o , ' -
Peak Hour Factor 092 092 092 092 092 092 '
Hourly flow rate (vph) 11 668 415 40 EE ,
Pedestrians .
Lane Width (ft) AR : T
Walking Speed (ft/s)

Percent Blockage . ; . R e
Right turn flare (veh) o
Mediantype = o = None’. None e . . e

Median storage veh) o ‘ e
Upstream signal {ft) - & - L '
pX, platoon unblocked , ‘ ‘
vC,conflicting volume 465 O 128 435
vC1, stage 1 conf vol

vC2, stage 2 confvol - - e e

vCu, unblocked vol 455 1126 435
tC,single(s) 41 i 64 B2

tC, 2 stage (s)

s e o O 35 83
p0 queue free % 99 94 99

cM capacity (veh/h) = 1105 224 . 82

Volume Total
Volume Left
Yolume Right s s
cSH 1105 1700 255
Volume to Capacity» - - = 001 027 007
Queue Length 95th (ft) 1 0 5
Control Delay (s) =~~~ 0.3 00 204
Lane LOS A C
Approach Delay () 03 00 201
Approach LOS C

Ayérééé D;:Iay T 0.5
Intersection:Capacity Utilization , 50.4% ICU Level of Service . o0 = A
Analysis Period (min) N 15

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report
L:\work\104310\PROJ\Synchro\2018-Build\3-09 Revisions\2018 Build-AM.syn Page 4



West Acton Villa
16: Spruce St &

e Expansion - Acton, MA
i iyl

2018 Build AM

Lane Conﬁguratrons

Sl n Control
Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width {ft)
Walking Speed (ft/s)
Percent Blockage

Medran storage veh)
Upstream signal (ft) -

pX ’pIatoon unblocked

¢, conflicting volume®
vC1, stage1 conf vol
vG2, stage 2 conf vol
vCu unblocked vol

tC 2 stage (s)

iF 6

p0 queue free %
cM capacity (veh/h)

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS

Approach Delay (s)
Approach LOS

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

| e

307
6.4

35

99

672

R V.

Free

; 0%
092 092
714

o

155

155

E

33

99

+890

010 002
0 2
080 18
A N
00 19

1.2
27.8%
15

98

0.92
28

ICU Level of Service

26 87

Free

0%

0.92 0.92
28 95

None

170

170

- 441

22

98

1408

HCM Unsignalized Intersection Capacity Analysis
L:\work\104310\PRONSynchro\2018-Build\3-09 Revisions\2018 Build-AM.syn
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West Acton Village Expansion - Acton, MA

2018 Build PM w/o Event

10: Mass Ave (Route 111) & Central St 3/1712009
S T 2 N IV I S 4
Lane Confguratlons ¥ B % B % PN b ;
Volume {vph) - 83 @0 5T 19 -39 89 59 334 88 85 242 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width- - 1 13 13 11 12 12 9 10 10 910 10
Total Lost time (s) 6.0 6.0 6.0 6.0 50 50 5.0 5.0
Lane Util. Factor 100 100 100 1.00 1.00  1.00 1,00 1.00
Frt 100 097 100  0.96 100 097 100  1.00
Fit Protected 0.95 100 095 1.00 095 1.00 095 » 100 -
Satd. Flow (prot) 1711 1861 1586 1577 1562 1674 1608 1732
Fit Permitted - - 024 100 0.37....1.00 049  1.00 019 .1.00 .
Satd. Flow (perm) 437 1577 810 1674 324 1732
Pealc-hour factor, PHE -~ 079 D! 08 062 075 .08 076 077 08 050
Adj. Flow (vph) 105 448 144 79 412 116 110 281 8
RTOR Reduction(vph). . = = 0 14 0 0 10 0 0 1 0
Lane Group Flow (vph) 106 8 578 0 79 58 0 110 288 0
Heavy Vehicles (%) = 2% ¢ 4% - 6% 4% 2% - A% A% % 0%
Parking (#/hr) 0
Turn Type Perm Perm Perm Perm -
Protected Phases 2 6 8 4
Permitted Phases D 6 g R
Actuated Green, G (s) 270 270 2710 270 209 209 209 209
Effective Green,g(s) =~ 2710 270~ . 2710 270 209 209 209 209
Actuated g/C Ratio 042 042 042 042 033 033 033 033
Clearance Time (s) 60 60 6.0 6.0 50 50 © 50 50
Vehicle Extension (s) 2.0 20 2.0 2.0 4.0 4.0 4.0 40
Lane Grp Cap (vph) 184 785 258 665 265 - 547 106 - 566
v/s Ratio Prot ) - ¢0.37 0.31 0.17
v/s Ratio Perm 024 4 010 034 -
vic Ratio , 057 087 030 095 104 051
Uniform Delay, d1: -~ 141 16.9 161 210 216 174
Progression Factor 1.00 1.00 1.00  1.00 1.00 1.00
Incremental Delay, d2 . 26 11.3 09 258 979 10
Delay (s) 187 28.2 169  46.8 1195 184
fevelofService B 0 B D - F B
Approach Delay (s)

Approach LOS

TS

T

I¢ . 812 HCMLevel of Service

HCM Volume to Capacity ratlo ‘ 0.94

Actuated Cycle Length (s} 640 . Sumoflosttime (s) 161
Intersection Capacity Utlhzatlon 79.3% ICU Level of Service D
Analysis Period (min) - o {5 : ’

¢ Critical Lane Group

HCM Signalized intersection Capacity Analysis
L:\work\104310\PROASynchro\2018-Build\3-09 Revisions\2018 Build-PM no event.syn

Synchro 7 - Report
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West Acton Village Expansion - Acton, MA

10: Mass Ave (Route 111) & Central St

2018 Build PM w/o Event
311712009

A

Lane Group Flow (vph) 105
vicRatio - 055
Control Delay 26.8
QueueDelay 00
Total Delay 26.8
Queue Length 50th (ft) 24
Queue Length 95th (ft) 81
Intemal Link Dist (ft)

Turn Bay Length (ft) 100
Base Capacity {vph) 296
Starvation Cap Reductn 0
Spillback CapReductn =~ 0

Storage Cap Reductn 0

Reduiced vic R;

#

—

468

0.58

16.8

=00

16.8
109
281

2149

Queue shown is maximum after two cycles.

P

140

053

221

=08 -
221

106

percenme volume excee 1S capacny, queuemay be longer.

79

029

245

00

245

67

t >

528
092
474

0.0
474
162
#505
697

110
1.01
122.2
0.0
122.2
36
#157

289

049

24.4
0.0
24.4
79
#244
827

Queues

L:\work\104310\PRONSynchro\2018-Build\3-09 Revisions\2018 Build-PM no event.syn

Synchro 7 - Report
Page 1



West Acton Village Expansion - Acton, MA 2018 Build PM w/o Event
3: Mass Ave (Route 111) & Windsor Ave 3/17/2009

3 N TN
Lane Configurations $ q bl ‘ g
Volume {veh/h) eS8 120 o8 G889 8y N o
Sign Control Free Free  Stop =]
Grade ' &, SR s T g% % T
Peak Hour Factor 075 09 081 08 08 067 079 -
Heutly flow rate {vph) 0 543 15 - 71 684 13 105
Pedestrians —
Lane Width (ft) ' e
Walking Speed (ft/s)
Percent Blockage 5 ’ ’ —
Right turn flare (veh) S
Mediantype . = . . i Nene oo None : o ,
Median storage veh) ‘
Upstream signal (ft) v A0 Ll e o
pX, platoon unblocked 000 044 0.84 084
vC, conflictingvolume -~~~ . 0 | Gl R RV e
vC1, stage 1 conf vol
vC2, stage 2 conf vol E , :
vCu, unblocked vol 0 379 1353 371
{C single (s) - 000 S L PR
1C, 2 stage (s)
F(s). LR 000 G 220 35 33
p0 queue free % 0 93 90 81
¢M capacity (veh/h) 0. : 991 130 568
Volume Total 658 755 118
Volume Left 0 I 13
Volume Right 18000 s
cSH 1700 991 411
Volume fo Capacity 033 007 029 = b z
Queue Length 95th (ft) 0 6 29 i
Control Delay {s) 008 I : o
Lane LOS | A -
ApproachDelay(s) ~ = 00 18 173 '
Approach LOS C

ET8eCH

Average Delay 24

Intersection Capacity Utilization o 781% ICU Levelof Service . D

Analysis Period (min) 7 15

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

L:\work\104310\PROASynchro\2018-Build\3-09 Revisions\2018 Build-PM no event.syn Page 1
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West Acton Village Expansion - Acton, MA 2018 Build PM w/o Event
5: Arlington St & Spruce St 3/17/2009

O T 2 S N B R

Lane Configurations & & &

SignContrl -~ o Siop e v Slop CBtop e
Volume (vph) 12 75 30 ‘ 8 44 13 81 7 6 21
Peak Hour Factor. 0063 066 071 062 076 050 067 048 076 046 054 043
Hourly flow rate (vph) 19 114 42 97 162 16 66 27 107 15 11 49

Volume Total (sh) 175 275 199 75

Volyme Left (vph) 19 97 66 15

Volume Right (vph) 42 16 107 49

Hadi(s) 005 005 020 029

Departure Headway (s) 49 49 49 5.0 _

Degree Utilization, x 024. 037 027 o014

Capacity (veh/h) 674 694 671 631
olDelay(s) 95 108 98 86

Approach Delay (s) 95 108 98 8.6

Approach LOS

7

Delay . =
HCM Level of Service

Intersection Capacity Utilization . ICULevetofSenice: o A
Analysis Period (min)
HCM Unsignafized Intersection Capacity Analysis Synchro 7 - Report
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West Acton Village Expansion - Acton, MA 2018 Build PM w/o Event
7: Mass Ave (Route 111) & Spruce St ' 3/17/2009

A sy v AN MY

Lane Configurations & L b
Volume (vehlh) = - . 66 526 41 10 559 B4 4 3. M0 W
Sign Control Free Free Stop v
Grade = 0% s 0RO e R
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 72. 572 12° 11 608 70 4 3N 51 .6
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) '
Mediantype Nore None
Median storage veh)

Upstream signal (ft) = 660 L e
pX, platoon unblocked 0.90 0.90
vC, conflicting volume = 677 Seate e o 1477
vC1, stage 1 conf vol

vC2, stage 2conf vol Sa i L . e
vCu, unblocked vol 677 483 1475 1411 476 1387
fCosingle(s) . 44 41 ; 7485 82 711 65 . 82
tC, 2 stage (s) 7
bl o 22 VAl
p0 queue free % 92 99

cM capacity (veh/h) 915 973

0o

Volime Right .~~~ Pl el EEET

cSH 915 973 164 19

Volume to Gapacity 008 001 011 076

Queue Length 95th (ft) 6 1 9 127

Controt Delay (s) . .20 03 297 667

Lane LOS A A D F

Approach Delay (s) 20 03 297 667

Approach LOS D F

Average Delay 7.8 _ , _
Intersection Capacity Utilization 86.4% ICU Level of Service £
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

L\work\104310\PROASynchro\2018-Build\3-09 Revisions\2018 Build-PM no event.syn Page 3
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West Acton Village Expansion - Acton, MA 2018 Build PM w/o Event
14: Drive & Spruce St 3/17/2009

20 V. |

Lane Confi guratlons . P d
Volume (vehh) 38 21 118 k2 B i
Sign Control Stop Free Free
Grade: = 0% 0%« onie o v 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) = 39 23 128 12 8 o1
Pedestrians

Lane Width (f)

Walking Speed (ft/s)

Percent Blockage

Rtght turn ﬂare (veh) - _ v
Mediantype =~ 7 oo - Nome " None

Medlan storage veh)

pX platoon unblocked , / )
vC, conflicting volume .~~~ 246 134 : g hE
vC1, stage 1 conf vol

vC2, stage 2confvol - ‘ :
vCu, unblocked vol 246 134 140

tC single(s) o 64 62 : 7 o
Flsl 8 a0 35 33 0 i Do
p0 queu free% 95 08 99

cM capacity (veh/h) 738 915 1443

795 1700 1443

Volume to Capacity 008 008 001
Queue Length 95th (ft) 6 0 0
ControlDelay (s) =~ 99 00 - 06
Lane LOS A A
Approach Defay(s) 897 00 06
Approach L.OS A

Intersec Ha

Average Delay \ 22 , -

Intersection Capacity Utilization - 20.5% ICU Levelof Service = = A

Analysis Period (min) 4 15

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report

L\work\104310\PRONSynchro\2018-Build\3-09 Revisions\2018 Build-PM no event.syn Page 4



West Acton Village Expansion - Acton, MA 2018 Build PM w/o Event
16: Mass Ave (Route 111) & Proposed Driveway 3/17/2009

_

)

— N S

SR

b

Voltime {veh/h) 10 815 621 2%
Slgn Control Free  Free Stop

ade git s 0% 0% %
Peak HourFactor 092 092 092 092 092 092

Hourly flow rate (vph} = 11 825
Pedestrians
LeneWidth (f) =~
Walking Speed (ft/s)
Percent Blackage.

Rtght tum ﬂare (veh)

None

pX, platoon uanocked
vC, conflicting volt
vC1, stage 1 conf vol
vC2, stage 2 conf: vol

vCu, unblocked vol 703 )
{C singlefs) = . 41 64 62

675 28 41 13

NOne i 5 :

1336 689

VolumetoCapacity 001 041 031

Queue Length 95th (ft) 1 0 31

ControlDelay(s) =~ . 03 00 317

Lane LOS = A D

Approach Defay (s}~ 03 00 M7
D

Approach LOS

Average Delay _ » 15 _
lntersectzon Capacity Utilization - 48.3% ¢ 1CU Level of Service
15

Aqalysue Penod’(m[n)f o

HCM Unsignalized Intersection Capacity Analysis

L:\work\104310\PROJ\Synchro\2018-Build\3-09 Revisions\2018 Build-PM no event.syn
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West Acton Village Expansion - Acton, MA

10: Mass Ave (Route 111) & Central St

2018 Build PM w/ Event

3/18/2009

Lane Configurations

A

%

—+ vy ¥

T

b

AN

%

P o >

T

|

B

<

Volyme (vph) 83 39 67 119 - 399 89 59 334 88 85 242 -4
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
LaneWidth-. -~ 013 13 11 12 12 -9 10 10 9 10 10
Total Lost time (s) 6.0 6.0 6.0 6.0 50 5.0 5.0 5.0
Lane Util. Factor 1.00.. - -1.00 1.00° 1.00 100 1.00 1.00 100
Frt 1.00 098 1.00 096 1.00 097 1.00  1.00
Fit Protected 0.95 - 1.00 095 1.00 0:95 -~ ~1:00 095 ¢ 100
Satd. Flow {prot) 1711 1863 1586 1577 1562 1674 1608 1732
FIt Permitted 024 1.00 0.34 - 1.00 049 -1.00 019 1.00
Satd. Flow (perm) 437 1863 573 1577 810 1674 324 1732
Peak-hour factor, PHF 079 095 072 08 089 062 075 081 076 077 086 050
Adj. Flow (vph) 105 412 79 140 448 144 79 412 116 110 281 8
RTORReductionfwph) - = 20 0 0 0 14 = 0 0. =10 0 0. =1 .0
Lane Group Flow (vph) 105 491 0 140 578 0 79 518 0 110 288 0
Heavy Vehicles (%) 2% 3% 2% 0% 4% 6% A% 9% 4% 1% 2% - 0%
Parking (#/hr) 0
Turn Type: Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 EE 4 i
Actuated Green, G (s) 210 270 210 270 209 209 209 209
Effective Green, g (s) 2270270 2102710 209 - 209 209 209
Actuated g/C Ratio 042 042 042 042 033 033 033 033
Clearance Time (s) 6.0 60 6.0 6.0, 5.0 50 50 5.0
Vehicle Extension (s) 2.0 2.0 2.0 20 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 184 - 786 242 665 265+ " B47 106 566
v/s Ratio Prot 0.26 ¢0.37 0.31 017
Vs RatioPerm 024 0.24 0.10 ¢0.34
vic Ratio 057 062 058 087 030 095 1.04 051 _
Uniform Delay, d1 141 14.5 141 16.9 164 210 216 - 174 ;
Pragression Factor 100  1.00 1.00  1.00 1.00  1.00 1.00  1.00 |
Incremental-Delay, d2 2.6 A4 2.1 11.3 09 258 97.9 1.0 L
Delay (s) 16 7 156 16.2 282 169 468 1195 184 fs
Level of Service B B B c B D F B
Approach Delay (s) 15.8 259 429 46.3
B C D D

ApproachtOS

Analysis Period (min)
¢ Critical Lane Group

HCM Average Control Delay -
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utlhzatlon

79.3%

15

“HCM L evel of Service

Sum af fosttime (s)
ICU Level of Service

HCM Signalized Intersection Capacity Analysis

L:\work\104310\PROJ\Synchro\2018-Build\3-09 Revisions\2018 Build-PM w Event syn
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West Acton Village Expansion - Acton, MA
10: Mass Ave (Route 111) & Central St

2018 Build PM w/ Event
3/18/2009

POl N |

Lane Group Flow (vph) 105 491 140 592 79 528
v/cRatio 055 . 061 . 056 084 029 092
Control Delay 268 174 241 283 245 474
Queue Delay 0.0 0.0 00 - =0.0:+00 0.0
Total Delay 268 174 2441 283 245 474
Queue Length 50th (ft) 24 116 32 157 19 162
Queue Length 95th (ft) 81 299 110 #457 67  #505
Internal Link-Dist () 149 240 697
Turn Bay Length (ft) 100 160 60

Base Capacity (vph) - - = - 296~ 1260 388 - 1075 273 576
Starvation Cap Reductn 0 0 0 0 0 0
Spillback CapReductn =0 0050 0 0 0 240
Storage Cap Reductn 0 0 0 0
Reduced vic Ratio - - - 035 039 029 092

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

>

110 289
101 049
122.2 24 4

00 0.0
1222 24 4

36 75
#157  #244
827

587

0

0

0

049

Queues

L\work\104310\PROJ\Synchro\2018-Build\3-09 Revisions\2018 Build-PM w Event.syn
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West Acton Village Expansion - Acton, MA

3: Mass Ave (Route 111) & Windsor Ave

2018 Build PM w/ Event

3/18/2009

o

Lane Conﬁguratiogs
Volume (veh/h) -

SR

- N ¢

4

Sign Control Free

Grade Ve s
Peak Hour Factor 075 095 081
Hourly flow rate (vph) 0569 15
Pedestrians

Lane Width (ft) -

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) ‘
Mediantype = ‘None: =

Median storage veh) _
Upstreamsignal{tty .. .

pX, p!atqon unblocked - 000

vC, conflicting volume 0

vC1, stage 1 conf vol

vC2, stage 2 confval .

vCu, unblocked vol 0

{C, single (s) o 00

tC, 2 stage (s) ’
tFls)y @ 00 .
p0 queue free % 0

cM capacity fveh/h) 0

B »

Volume Total o 584

Volume Left 0

Volume Right 1B

cSH 1700 ‘
Volume to Capacity 034 007
Queue Length 95th (ft) 0 6
Control Delay (s) 00 19
Lane LOS A
Approach Delay (s) 0.0 19
Approach LOS

i tio

Average _belay ;
Intersection Capacity Utilization
Analysis Period (min)

082 o8
B84 4

Free

S 0%

083 08 067
71 684 12

388 1382

el

22 ». 35
93 90

94 122

0.79

1

5717

379

33
80
550

ICU Level of Service

HCM Unsignalized Intersection Capacity Analysis
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West Acton Village Expansion - Acton, MA 2018 Build PM w/ Event
5: Arlington St & Spruce St 3/18/2009

Ay v AN M)A

o

Lane Configurations L \ &
SignControl. ~ © Stop Stp i ‘ Stop .
Volume (vph) 12 75 34 63 123 8§ 44 81 7 6 21
Peak Hour Factor - 063 066 071 082 076 - 050 - 067 076 046 054 043
Hourly flow rate (vph) 48 102 162 16 66 107 15 1" 49
Directi ‘ 3 ‘ -

Volume Total {vph) 181

Volume Left {vph) 19

Volume Right (vph) 48

Hadjfsy i . = .-0.06

Departure Headway (s) 49

Degree Utilization,x = 0.25

Capacity (veh/h) 674

Control Delay (s) HE

Approach Delay (s) 95

Approach LOS A

HCM Level of Service B

Intersection Capacity Utilization 36.8% ICULevelof Service = f A
Analysis Period (min) 15
HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report
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West Acton Village Expansion - Acton, MA
7: Mass Ave (Route 111) & Spruce St

2018 Build PM w/ Event

3/18/2009

Lane Configurations
Volume (vehh)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type =~
Median storage veh)
Upstream signal {ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2; stage 2 conf val
vCu, unblocked vol
1C. single{s)

tC, 2 stage (s)

tF (s) ;
p0 queue free %

cM capacity: (veh/h)

Volume Total
Volume Left
Volume Right

¢SH

Volume to-Capacity -

Queue Length 95th (ft)

Control Belay {s)
Lane LOS
Approach Delay (s)
Approach LOS

n,

Avérag Delay

Intersection Capacity Utilization

Analysis Period (min)

A

85

0.92
92

677

677

41

22
90
915

915
0.10

— ¥

535 o
~ Free

0%
0.92
582

None

- 660

A

0.92
12

088

9.9
B9e%
15

e

S

0.92
1

593

467

41

960

None

088
1528

1532
74
3.5

93
60

- ICU Level of Service

T

088

1471

1467
6.9

40
97
100

”

088

588

460

.62

33

98

528

S

Sl

0.92
o5

088
1449

1442

71

35

40
85

1442

1434
6.5

40

95
104

82

0.92
89

0.88

642

642
82

3.3
81
474

HCM Unsignalized Intersection Capacity Analysis
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West Acton Village Expansion - Acton, MA 2018 Build PM w/ Event
14: Drive & Spruce St 5/14/12009

P B S

£
2,

Lane Configurations 3 v
Volume {vehth) 21 M8 30 14 89
Sign Control Free Free
Grade S 0% o 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow. rate (vph) 39 23198 33 15 97 \ ,
Pedestrians —
Lane Width (ft) 8 Si :
Walking Speed (ft/s)
PercentBlockage £ - . i o - L
Right turn flare (veh) v - —
Mediaﬂ type i Phahmea g o ‘None . None . Sl w : ; L

Median storage veh)

nflicting volume: 272 145 o 161 R ; : o B
vC1 stage 1 conf vol

vC2 stage 2confvel - o Lo

vCu, unblocked vol 272 145 161

64 B2 ; 41

{C, 2 stage (s)

tF(s) - 3538 22
p0 queue free % 94 97 99
M capacity fveh/h) '

Volume Total

Volume Left 0 15
Volume Right: 33 0
cSH 1700 1418
0.09 00!
0 1
olDelay (s 08 14
Lane LOS 4 A —
ApproachDelay(s) 101 00 . 14
Approach LOS B
Average Delay 22
Intersection Capacity Utilization 26.5% ICU Leve! of Service ’ CA
Analysis Period (min) ’ 15
HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report
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West Acton Village Expansion - Acton, MA 2018 Build PM w/ Event
16: Mass Ave (Route 111) & Proposed Driveway 3/18/2009

Ao AN/

Lane Configurations g 23 b
Volume (vehih) = 11 586 643 39 41 12
Sign Control Free  Free Stop

Grade - : Lo 0% 0% = 0%

Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 12 637 699 42 45 . 13
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage -
Right turn flare (veh)
Median type = ‘
Median storage veh)

Upstream signal ()

pX, platoon unblocked ,

vC, conflicting volume: 741 1881 10
vC1, stage 1 conf vol

vC2;stage 2 conf vol

 None “None

vCu, unblocked vol 741 1381 720
{C,single (s) .~ A . 0 8 Y 6.2
tC, 2 stage (s) - ,

Bk ooy 029 o i 3 a8
pO queue free % 99 72 97
cM capacity (veh/h) 866 ' 157 428
Volume Total

Volume Left

Volume Right :

cSH 866 1700
Volume to Capacity 001 044
Queue Length 95th (ft) 1 0
ControlDelay (s) 0.4 0.0
LaneLOS A
Approach Delay (s) " 04 00
Approach LOS

Average Delay _ 15 4

intersection Capacity Utilization = 49.7% 1CU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Report
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West Acton Village Expansion - Acton, MA 2018 Build PM w/o Event Mitigation

10: Mass Ave (Route 111) & Central St 5/14/2009
A ey v AN A2/

119 7399 89 59 334 88 8 M 4
1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
L LR R g i Ve e 9 .10 210

Lane Configurations »
Ideal Flow {vphpl)

Lane Width

Total Lost time (s) 6.0 6.0 6.0 - 60 6.0 6.0 6.0

Lane Util. Factor- 100 100 - 1.00 100 1.00 100 1.00

Frt 0.97 1.00 096 100 097 100 1.00

Eit Protected 100 095 -1.00 09 100 - 095100

Satd. Flow (prot) 1861 1586 1577 1562 1674 1608 1732
FitPermitted - 100 03 100 051 100 022 100 -
Satd. Flow (perm) 1861 569 1577 839 1674 380 1732
Peak-hour factor, PHF. * 079 095 072 08 08 062 075 081 076 077 086 . 050
Adj. Flow (vph) 389 79 140 448 144 79 412 116 10 281 8
RTOR Redugtion {vph) 0 0 0 . A2 .00 010 0 0 o0
Lane Group Flow (vph) 468 0 140 580 0 79 518 0 110 288 0
Heavy Vehicles (%) % 8% % 0% 4% 6% @ 4% 2% 4% - 1% 2% 0%
Parking (#/hr) 0

TumType. -~ Perm » - Perm Perm : Perm .. :
Protected Phases 2 6 8 4
Permitted Phases SR : 6 8 : 4

Actuated Green, G (s) 323 323 323 323 282 282 282 282

Effective Green, g (s} 323 323 3230323 282 282 - 282 282
Actuated g/C Ratio 041 041 041 04M 036 036 036 0.36
Clearance Time (s): 60 6.0 . .60 60 B0 60 60 60

Vehicle Extension (s) 2.0 20 20 2.0 4.0 4.0 4.0 4.0

Lane Grp Cap {vph) 162 2% 653 303 605 137 626

v/s Ratio Prot 0.25 c0.37 ¢0.31 0.17

v/s Ratio Perm o 02T 8 TN 0:09 , 029

v/c Ratio 065 0.61 - 059  0.89 026 086 080 046

Uniform Delay, d1 483 19 o1 a2 o 1B 230 224191
Progression Factor 1.00  1.00 1.00 1.00 1.00 1.00 100 1.00
incremental Delay,d2 . 645 09 27 136 06 118 290 07

Delay (s) 248 188 204 348 182 348 7 514 198
LevelofServieeek =~ ¢ B . T Co ¢ : B0 D B
Approach Delay (s) 19.9 32.0 327 28.5
Approach:LOS B c - . .C
Intersection Stimm;

HCM Average Control Delay \ HCM Level of Service

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) , 78.0 Sum of lost time (s) 175

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) e : '

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 7 - Report
L:\work104310\PROJ\Synchro\2018-Build\3-09 Revisions\2018 Build-PM no event w Mit.syn Page 1



West Acton Village Expansion - Acton, MA 2018 Build PM w/o Event Mitigation
10: Mass Ave (Route 111) & Central St 5/14/2009

O 2Nl N SN

Lane Group Flow (vph) 105

vicRaio . . . 083 25 083 078 045

Control Delay 401 358 615

Queve Delay o000 00 00

Total Delay 40.1 358 615

Queue Length 50th (ft) 34 197 4

Queue Length 95th (ft) #1117 #132

internal Link Dist {ft). i o

Tum Bay Length (ft) 100 o 60 \
Base Capacity (voh) =~ 167 % 141 648
Starvation Cap Reductn 0 o 0 0
Spillback CapReductn = =+ 0 9 Y 0 0
Storage Cap Reductn 0 0
ReducedvicRatio = 063

&

# 95th percentile volume exceeds capacity, queue maybel ger.
Queue shown is maximum after two cycles.

Queues Synchro 7 - Report
L:\work\104310\PROJ\Synchro\2018-Build\3-09 Revisions\2018 Build-PM no event w Mit.syn Page 1



West Acton Village Expansion - Acton, MA 2018 Build PM w/ Event Mitigation
10: Mass Ave (Route 111) & Central St 5/14/2009

A ey v AN A2 MY

Lane Configurations

Yolume {vph) 83 391 57 119

Ideal Flow (vphpl) 1900 1 900 ( 1900 1900

Lane Width St 18 13 A1

Total Lost time (s) 6.0 6.0 6.0

Lane Util. Factor 100 . 1.00 - 1.00

Frt 100 098 1.00

Flit Protected 085 100 085 1

Satd. Flow (prot) 1711 1863 1586 7 -

Fit Permitted - 022 100 032 ‘o0 051 Y 0 A
Satd. Flow (perm) 391 1863 530 1577 839 1674 380 1732
Peak-hourfactor, PHF 079 095 072 08 089 062 075 081 076 077 08 050
Adj. Flow (vph) 105 412 79 140 448 116 110 281 8
RTOR Reduction {vph) R e e
Lane Group Flow (vph) 105 491 0 140 580 0 110 288 0
Heavy Vehicles (%) % 3% %% 0% 4% %% % 0%
Parking (#/hr) 0

Turn Type Perm : Perm Perm Perm
Protected Phases 2 6 .8 4
Permitted Phases 2 T 6 a8 a4 -
Actuated Green, G (s) 323 323 323 323 - 282 282 282 282
Effective Green, g (s) 323 323 323 323 282 282 o282 982
Actuated g/C Ratio 041 0O0M 041 041 036 036 036 036
Clearance Time (s) 6.0 6.0 60 60 : 60 60 6.0 6.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 162 771 219 653 . 303 605 - 137 626

v/s Ratio Prot 0.26 , cO 37 , c0.31 4 0.17

v/s Ratio Perm 0.27 0260 o 009 | e B

v/c Ratio 065 064 9.64 O 89 080 046

Uniform Delay, d1 SAR3 1820 B2 A2 224 191
Progression Factor 100 100 1.00  1.00 1.00 1.00
Incremental Delay, d2 6.5 1.3 45 136 250 o1

Delay (s) 248 195 227 3438 514 19 8

Level of Service C B C . .C DB
Approach Delay (s) 204 324 28.5

Approach LOS C s ¢

HCM Average Control:Delay : 8. HCM Level of Service

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 80 Sum of lost fime (s} 1
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) - 15 Gt s

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis Synchro 7 - Report
L:work\104310\PRONSynchro\2018-Build\3-09 Revisions\2018 Build-PM w Event Mit.syn Page 1
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West Acton Village Expansion - Acton, MA

10: Mass Ave (Route 111) & Central St

2018 Build PM w/ Event Mitigation

5/14/2009

A

Lane Group Flowr(vph)

o 063
Control Delay 40.1
Queue Delay - 00
Total Delay 40.1
Queue Length 50th (ff) 34
Queue Length 95th (ft) #117
Internal Link Dist {ft
Tu Bay Length (ft) , 100
Base Ce 167
Starvatlon Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
ReducedvieRatio: = 063

# *95,th perceﬁ|e volume exceeds capacity,

062

225
00
225

158

360

Queue shown is maximum after two cycles.

—

34.3

00

34.3

45

#155

48

062 :

357

35.7

25

#553

21 2

00 00

212

59

queue may be longer.

¢,.

s
gl

218

9
202
821

g e et em

Queues

L:\work\104310\PROJ\Synchro\2018-Build\3-09 Revisions\2018 Build-PM w Event Mit.syn
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Appendix E

Truck Turning Radius
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Appendix F

Parking Calculations
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Project Site Parking Utilization
Friday at 1pm (No Theater Event)

Project Generated Peak Parking Demand
Retail (8,576 SF):
3.02 (Parked Vehicles/1,000 SF) x 8,576 SF x 90%® = 23 Parked Vehicles

Oftice (17,761 SF):
2.84° (Parked Vehicles/1,000 SF) x 17,761 SF x 90% = 45 Parked Vehicles

Restaurant (57 Seats):
0.33° (Parked Vehicles/Seat) x 57 Seats x 90% = 17 Parked Vehicles

Community Space (50 seats) = 13 Parked Vehicles

Total Peak Parking Demand = 23 + 45 + 17 + 13 = 98 Parking Spaces

Project Site Net New Parking Supply
New off-street parking spaces in the project site = 72 Parking Spaces
New on-street parking spaces = 20 Parking Spaces
Existing off-street parking spaces in the project site = 3 Parking Spaces
(Playground)
Project site net new parking supply = 72 + 20 — 3 = 89 Parking Spaces

On Site Peak Parking Utilization
= Project Site Net New Parking Supply — Project Generated Peak Parking
Demand = 92 Space Supply — 98 Parked Vehicles = -9 Space Deficit

\ o e e e

“ Average peak period parking demand (Land Use Code: 820). “Parking Generation", 3" Edition, Institute of Transportation
Engineers, 2004. p200.

* Assume 10% parked vehicles are “internal vehicles” (already on site).

“ Average peak period parking demand (Land Use Code: 701). “Parking Generation", 3" Edition, Institute of T ransportation
Engineers, 2004. pl73.

 Percent of peak demand, “Transportation Planning Handbook”, 2 Edition, Institute of Transportation Engineers, 1999. p526.
© Average peak period parking demand (Land Use Code: 932). “Parking Generation", 3 Edition, Institute of Transportation
Engineers, 2004. p276.

! Assume 10% parked vehicles are “internal vehicles " (already on site).



Project Site Parking Utilization
Friday at 6pm WITHOUT Theater Event

Project Generated Peak Parking Demand %
Retail (8,576 SF):

3.02° (Parked Vehicles/1,000 SF)x8,576 SFx80%® x90%° = 19 Parked Vehicles E
=
Office (17,761 SF): o
2.84¢ (Parked Vehicles/1,000 SF) x17,761 SF x25%° = 13 Parked Vehicles -
Restaurant (57 Seats): —
0.33 (Parked Vehicles/Seat) x57 Seats x70%€ = 13 Parked Vehicles L
Community Space (50 seats) 13 Parked Vehicles
Total Peak Parking Demand = 19 + 13 + 13+ 13 = 58 (Parking Spaces)
Project Site Net New Parking Supply
New off-street parking spaces in the project site = 72 Parking Spaces
New on-street parking spaces = 20 Parking Spaces
Existing off-street parking spaces in the project site = 3 Parking Spaces
(Playground)
Project site net new parking supply = 72 + 20 — 3 = 89 Parking Spaces
On Site Peak Parking Ultilization
= Project Site Net New Parking Supply — Project Generated Peak Parking
Demand = 92 Space Supply — 58 Parked Vehicles = +31 Space Surplus
P

“ Average peak period parking demand (Land Use Code: 820). “Parking Generation™, 3" Edition, Institute of Transportation
Engineers, 2004. p200.

* Percent of peak demand. *“Transportation Planning Handbook”, 2" Edition, Institute of Transportation Engineers, 1999, p326
¢ Assume 10% parked vehicles are “internal vehicles” (already on site).

! Average peak period parking demand (Land Use Code: 701). “Parking Generation™, 3 Edition, Institute of Transportation
Engineers, 2004. pl73.

“ Percent of peak demand. “Transportation Planning Handbook”, 2 Edition, Institute of Transportation Engineers, 1999. p526.
! Average peak period parking demand (Land Use Code: 932). " Parking Generation”, 3" Edition, Institute of Transportation
Engineers, 2004. p276.

¥ Percent of peak demand. " Transportation Planning Handbook™, 2" Edition, Institute of Transportation Engineers, 1999. p326
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Project Site Parking Utilization
Friday at 6pm with Theater Event

Project Generated Peak Parking Demand
Retail (8,576 SF):
3.027 (Parked Vehicles/1,000 SF)x8,576 SFx80%” x90%° = 19 Parked Vehicles

Office (17,761 SF):
2.84“ (Parked Vehicles/1,000 SF) x17,761 SF x25%° = 13 Parked Vehicles

Restaurant (57 Seats):
0.3% (Parked Vehicles/Seat) x57 Seats x70%€ x50%" = 7 Parked Vehicles

Theater (300 Seats):
70 cast/crew over driving age, 2 cast/crew per vehicle, so parking demand = 35
Parked Vehicles;
Drop-off vehicles for 25 children cast (1.5 children per vehicle) enter the theater
in PM peak hour, 50% of the vehicles park for the show, so parking demand =
8 Parked Vehicles
25% visitor vehicles arrive at the theater in PM peak hour (2 visitors per
vehicle), so parking demand = (300+-2)x25% = 38 Parked Vehicles

Total Peak Parking Demand = 19 + 13 + 7 + 35 + 8 + 38 = /20 (Parking Spaces)

Project Site Net New Parking Supply
New off-street parking spaces in the project site = 72 Parking Spaces
New on-street parking spaces = 20 Parking Spaces
Existing off-street parking spaces in the project site = 3 Parking Spaces
(Playground)
Project site net new parking supply = 72 + 20 — 3 = 89 Parking Spaces

On Site Peak Parking Ulilization
= Project Site Net New Parking Supply — Project Generated Peak Parking
Demand = 92 Space Supply — 120 Parked Vehicles = -3/ Space Deficiency

® Average peak period parking demand (Land Use Code: 820). “Parking Generation”, 3" Edition, Institute of Transportation
Engineers, 2004. p200.

b Percent of peak demand. “Transportation Planning Handbook ", 2" Edition, Institute of Transportation Engineers, 1999. p526
¢ Assume 10% parked vehicles are “internal vehicles" (aiready on site).

! Average peak period parking demand (Land Use Code: 701 ). “Parking Generation”, 3" Edition, Institute of Transportation
Engineers, 2004. p173.

¢ Percent of peak demand. * Transportation Planning Handbook ™, 2 Edition, Institute of Transportation Engineers, 1999. p526.
! Average peak period parking demand (Land Use Code: 932). “Parking Generation", 3 Edition, Institute of Transportation
Engineers, 2004. p276.

& Percent of peak demand. “Transportation Planning Handbook ™, 2" Edition, Institute of Transportation Engineers, 1999. p526
" Assume 50% of patrons will be theater show patrons.



Project Site Parking Utilization
Friday at 7pm with Theater Event

Project Generated Peak Parking Demand
Retail (8,576 SF):
3.02% (Parked Vehicles/1,000 SF) x8,576 ST x90%’ x90%° = 21 Parked
Vehicles

1710

Office (17,761 SF):
2.847 (Parked Vehicles/1,000 SF) x17,761 SF x10%° = 5 Parked Vehicles

S

Restaurant (57 Seats):
0.33 (Parked Vehicles/Seat) x 57 Seats x75%¢ x50%" = 7 Parked Vehicles

Theater (300 Seats):
70 cast/crew over driving age, 2 cast/crew per vehicle, so parking demand =
35 Parked Vehicles
Drop-oft vehicles for 25 children cast (1.5 children per vehicle) enter the theater
in PM peak hour, 50% of the vehicles park for the show, so parking demand =
8 Parked Vehicles
300 visitors per show (2 visitors per vehicle), so parking demand = (300+2) — 8
parked parent vehicles = 142 Parked Vehicles

Total Peak Parking Demand =21 + 5+ 7 + 35 + 8 + 142 = 218 Parking Spaces

Project Site Net New Parking Supply
New off-street parking spaces in the project site = 72 Parking Spaces
New on-street parking spaces = 20 Parking Spaces :
Existing off-street parking spaces in the project site = 3 Parking Spaces |
(Playground)
Project site net new parking supply = 72 + 20 — 3 = 89 Parking Spaces

On Site Peak Parking Utilization
= Project Site Net New Parking Supply — Project Generated Peak Parking
Demand = 92 — 218 = -129 Space Deficiency

“ Average peak period parking demand (Land Use Code: 820). *'Parking Generation ", 3 Edition, Institute of Transportation
Engineers, 2004. p200.
b Percent of peak demand. “Transportation Planning Handbook”', 2 Edition, Institute of Transportation Engineers, 1999. p526
¢ Assume 10% parked vehicles are “internal vehicles” (already on site).
¢ Average peak period parking demand (Land Use Code: 701). “Parking Generation”, 3" Edition, Institute of Transportation
Engmeers 2004. pl73.
Percem of peak demand. “Transportation Planning Handbook ", 2™ Edition, Institute of Transportation Engineers, 1999. p526.
I Average peak period parking demand (Land Use Code: 932). “Parking Generation”, 3" Edition, Institute of Transportation
Engineers, 2004. p276.
¥ Percent of peak demand. “Transportation Planning Handbook ", 2" Edition, Institute of Transportation Engineers, 1999. p526
" Assume 50% of patrons will be theater show patrons.
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Project Site Parking Utilization
Mid-day on Saturday with Theater Event

Project Generated Peak Parking Demand
Retail (8,576 SF):
2.97% (Parked Vehicles/1,000 SF)x8,576 SF x90%° = 23 Parked Vehicles

Office (17,761 SF):
No parking demand = 0 Parked Vehicles

Restaurant (57 Seats):
0.35° (Parked Vehicles/Seat) x57 Seats x80%% x50%° = 8 Parked Vehicles

Theater (300 Seats):
70 cast/crew over driving age, 2 cast/crew per vehicle, so parking demand =
35 Parked Vehicles
50% drop-oft vehicles for 25 children cast (1.5 children per vehicle), 50% of the
vehicles park for the show, so parking demand =
8 Parked Vehicles
300 visitors per show (2 visitors per vehicle), so parking demand = (300+2)-8
parked parent vehicles = 142 Parked Vehicles

Total Parking Demand: 23 + 0 + 8 + 35 + 8 + 142 = 2/6 Parking Spaces

Project Site Net New Parking Supply
New off-street parking spaces in the project site = 72 Parking Spaces
New on-street parking spaces = 20 Parking Spaces
Existing off-street parking spaces in the project site = 3 Parking Spaces
(Playground)
Project site net new parking supply = 72 + 20 — 3 = 89 Parking Spaces

On Site Peak Parking Utilization
= Project Site Net New Parking Supply — Project Generated Peak Parking
Demand = 92 - 216 = -127 Space Deficiency

* Average peak period parking demand (Land Use Code: 820). “Parking Generation ", 3" Edition, Institute of Transporiation
Engineers, 2004. p201.

b Assume 10% parked vehicles are" internal vehicles ” (already on site).

© Average peak period parking demand. “Parking Generation”, 3" Edition, Institute of Transportation Engineers, 2004. p278.

¢ Percent of peak demand. “Transportation Planning Handbook ", 2™ Edition. Institute of Transportation Engineers, 1999. p526..
¢ Assume 50% of patrons will be theater show patrons.





